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ABSTRACT 

In this dissertation, the link between digitalization and sustainability is assessed. For that 

purpose, five digitalization programs managed by the IATA (International Air Transport 

Association) are studied to confirm which of their digitalization technologies and tools 

impact sustainability. 

Based on the obtained results, a semantic network is delivered, highlighting the tools and 

technologies which are most present i the digitalization programs under assessment, 

which business capabilities are improved, enhancing various business objectives, and 

impacting sustainability. Five technologies and tools are identified (Artificial 

Intelligence, Big Data, Data Sharing, Integrated Connectivity and Process Mining) along 

with three business capabilities 8Automatization, Decision Making and Knowledge) and 

four business objectives (Customer Satisfaction, Safety & Security, Efficiency and 

Transparency). 

Additionally, the management approach to IATA digitalization programs is studied to 

confirm which project management knowledge areas and program management 

performance domains are considered more critical for the success of the digitalization 

programs and, consequently, positively impact each of the three TBL sustainability 

dimensions. 

Finally, based on the obtained results, a framework to improve the impact on 

sustainability of the digitalization programs is proposed and contrasted against the 

opinion of air transport sector experts. 

 

  



ACKNOWLEDGEMENTS 

Esta tesis cierra una etapa de varios años. Al concluir este documento, quiero dar las 

gracias, en primer lugar, a Isabel Ortiz y Joaquín Ordieres, mis directores de tesis, por su 

guía, su paciencia y la sabiduría que me han transmitido. 

También a los compañeros de la cátedra de proyectos y del departamento de ingeniería 

de organización industrial, que de un modo u otro hicieron mi camino hacia la tesis más 

llevadero, y con los que compartí buenos momentos, en especial a Carol, José, Angel y 

Luis, a los que siempre recordaré con cariño. 

Quiero dar también las gracias a los compañeros de la IATA y del sector del transporte 

aéreo, que me han dedicado su tiempo en las entrevistas, revisiones y, en general, en la 

elaboración de esta tesis. Especialmente, quiero mostrar mi agradecimiento a Andrei 

Grintchenko, por su orientación durante la fase de recopilación de evidencias, a Ricardo 

Mate por su ayuda en el análisis de los datos, a Rune Hansen por su colaboración en la 

preparación del artículo, y a Katherine Kaczynska, sin cuya intervención no habría 

conseguido la aprobación para publicar la tesis. 

A mis padres y hermanas, porque sin ellos no sería lo que soy. Porque de ellos siempre 

aprendo lo mejor. 

Y, sobre todo, a Amaia, mi mujer, por su cariño y paciencia en estos años de tesis, por 

sus acertados consejos, y por enseñarme el valor de la perseverancia. 

Muchas gracias a todos. 

  



LIST OF FIGURES AND TABLES 

Tables Index 

Table 1.- Sustainability topic in search engines (5th May 2020) ................................... 19 

Table 2.- Svensson TBL (Svensson et al., 2016) ........................................................... 26 

Table 3.- Transport TBL (De Gruyter et al., 2017) ........................................................ 28 

Table 4.- Digitalization definitions (Jovanović et al., 2018; Parida et al., 2019; Reis et al., 

2019) ............................................................................................................................... 38 

Table 5.- Business Objectives references ....................................................................... 49 

Table 6.- Program definitions (own elaboration) (McGrath & Whitty, 2019; Partington et 

al., 2005; Smith, 2013) ................................................................................................... 52 

Table 7.- Search in Google Scholar on sustainability and project management. Own 

elaboration considering the figures reported by Albert et al. (Albert & Mickel, 2019) . 55 

Table 8.- IATA digitalization programs ......................................................................... 78 

Table 9.- IATA digitalization programs sources of information .................................... 81 

Table 10.- IATA governance bodies sources of information ......................................... 81 

Table 11.- Digitalization programs and governance bodies questionnaire .................... 83 

Table 12.- IATA digitalization programs interviewees .................................................. 84 

Table 13.- List of governance bodies interviewees ........................................................ 85 

Table 14.- Description of information sources ............................................................... 87 

Table 15.- Attribute coding a priori ................................................................................ 91 

Table 16.- Digital program coding by layer ................................................................... 91 

Table 17.- Wordlist to support inductive coding ............................................................ 94 

Table 18.- Governance codes ......................................................................................... 96 

Table 19.- Governance framework reviewers ................................................................ 99 

Table 20.- NDC program sources of information......................................................... 102 



Table 21.- Adjacency matrix for the NDC program, including node weights ............. 128 

Table 22.- FRED+ program sources of information .................................................... 130 

Table 23.- Adjacency matrix for the FRED+ program, including node weights ......... 153 

Table 24.- NEXTT program sources of information .................................................... 155 

Table 25.- Adjacency matrix for the NEXTT program, including node weights ......... 188 

Table 26.- BIS program sources of information ........................................................... 190 

Table 27.- Adjacency matrix for the BIS program, including node weights................ 211 

Table 28.- IOSA program sources of information ........................................................ 212 

Table 29.- Adjacency matrix for the IOSA program, including node weights ............ 231 

Table 30.- Global adjacency matrix, including node weights ...................................... 234 

Table 31.- Node weights in the global semantic network ............................................ 236 

Table 32.- Quotations of requirements per program .................................................... 236 

Table 33.- Governance quotations summary ................................................................ 257 

Table 34.- Main TBL challenges of Airlines and Airports........................................... 280 

Table 35.- Improvements assessment ........................................................................... 386 

Table 36.- Enhancements assessment ........................................................................... 386 

 

  



Figures Index 

Figure 1.- Dissertation context and content representation .............................................. 5 

Figure 2.- Global employment and GDP impact of aviation (ATAG, 2018) ................... 8 

Figure 3.- Porter model for airlines (IATA, 2011) ......................................................... 11 

Figure 4.- The air transport sector value chain (Tretheway & Markhvida, 2014) ......... 12 

Figure 5.- Airport value chain (BCG, 2004) .................................................................. 12 

Figure 6.- Shift to a more balanced iron triangle ............................................................ 56 

Figure 7.- Categorization and codification (Aguilar-Fernández, Otegi-Olaso et al. 2015)

 ........................................................................................................................................ 63 

Figure 8.- Sustainable project management framework (based on Armenia et al. 

(Armenia, Dangelico et al. 2019)) .................................................................................. 65 

Figure 9.- Research phases ............................................................................................. 69 

Figure 10.- Types of cases (adapted from Yin (2018)) .................................................. 72 

Figure 11.- Phases of a case study (adapted from (Yin, 2018)) ..................................... 73 

Figure 12.- Embedded structure of the IATA case study ............................................... 74 

Figure 13.- Chain of evidence (Yin, 2018) ..................................................................... 86 

Figure 14.- Sources of information focused on the research questions .......................... 88 

Figure 15.- Semantic network analysis and governance framework elaboration ........... 90 

Figure 16.- NDC program interview (2:10) coding example ......................................... 92 

Figure 17.- NDC program interview (2:4) coding example ........................................... 92 

Figure 18.- BIS program document (188:10) coding example ....................................... 93 

Figure 19.- BIS program: example of wordlist usage with "passenger" ........................ 95 

Figure 20.- Adjacency matrix example .......................................................................... 98 

Figure 21.- Distribution channels before NDC ............................................................ 104 

Figure 22.- PNR hierarchical structure ......................................................................... 105 



Figure 23.- Distribution channels enabled by NDC ..................................................... 106 

Figure 24.- NDC program WBS ................................................................................... 107 

Figure 25.- NDC transactions powered by an NDC API (IATA 2020d) ..................... 108 

Figure 26.- CORSIA graphical explanation (ICAO, 2018a) ........................................ 131 

Figure 27.- FRED+ program homepage (IATA, 2019f) .............................................. 137 

Figure 28.- FRED+ program WBS ............................................................................... 137 

Figure 29.- NEXTT WBS (IATA, 2020f) .................................................................... 156 

Figure 30.- ONE Record WBS ..................................................................................... 158 

Figure 31.- BIS program WBS ..................................................................................... 191 

Figure 32.- IOSA registered airlines per region (IATA, 2020n) .................................. 213 

Figure 33.- Accidents per million flights (IATA, 2020) .............................................. 213 

Figure 34.- IOSA program WBS .................................................................................. 215 

Figure 35.- Program approval process .......................................................................... 240 

Figure 36.- Digit2Sustain network with shortest paths ................................................ 260 

Figure 37.- IATA DP impact on ATS sustainability .................................................... 279 

Figure 38.- Digit2Sustain shortest paths ...................................................................... 280 

Figure 39.- Digitalization Program Governance framework dimensions..................... 281 

Figure 40.- Program approval and setup process ......................................................... 284 

Figure 41.- Program approval timelines (strategic level) ............................................. 285 

Figure 42.- Program execution and monitoring process .............................................. 290 

Figure 43.- Benefits Management process ................................................................... 292 

Figure 44.- Knowledge Management process .............................................................. 294 

Figure 45.- Interrelations between processes ............................................................... 296 

  



Semantic Network Index 

Semantic Network 1.- Interrelationship of digitalization and sustainability .................. 43 

Semantic Network 2.- Digit2Sustain foundational semantic network ........................... 97 

Semantic Network 3.- Digit2Sustain final semantic network ........................................ 98 

Semantic Network 4.- Program analysis of the NDC case ........................................... 109 

Semantic Network 5.- Digitalization in the NDC program .......................................... 110 

Semantic Network 6.- Economic impact of the NDC program .................................... 113 

Semantic Network 7.- Environmental impact of the NDC program ............................ 114 

Semantic Network 8.- Social impact of the NDC program .......................................... 115 

Semantic Network 9.- Digitalization to sustainability in the NDC program ................ 116 

Semantic Network 10.- Big Data in NDC .................................................................... 117 

Semantic Network 11.- Data Sharing in NDC ............................................................. 118 

Semantic Network 12.- Process Mining in NDC ......................................................... 118 

Semantic Network 13.- Knowledge in NDC ................................................................ 120 

Semantic Network 14.- Transparency in NDC ............................................................. 121 

Semantic Network 15.- Efficiency in NDC .................................................................. 122 

Semantic Network 16.- Customer Satisfaction in NDC ............................................... 123 

Semantic Network 17.- Stakeholders in NDC .............................................................. 124 

Semantic Network 18.- Innovation in NDC ................................................................. 125 

Semantic Network 19.- Business Model in NDC ......................................................... 126 

Semantic Network 20.- Digit2Sustain network in NDC .............................................. 127 

Semantic Network 21.- Digitalization to sustainability in NDC .................................. 129 

Semantic Network 22.- Program analysis of FRED+ case ........................................... 138 

Semantic Network 23.- Digitalization in the FRED+ program .................................... 139 

Semantic Network 24.- Environmental impact of FRED+ program ............................ 140 



Semantic Network 25.- Economic impact of FRED+ program.................................... 141 

Semantic Network 26.- Social impact of FRED+ program .......................................... 142 

Semantic Network 27.- Digitalization to sustainability in the FRED+ program.......... 142 

Semantic Network 28.- Big Data in FRED+ ................................................................ 143 

Semantic Network 29.- Data Sharing in FRED+ ......................................................... 144 

Semantic Network 30.- Decision Making in FRED+ ................................................... 145 

Semantic Network 31.- Automatization in FRED+ ..................................................... 146 

Semantic Network 32.- Knowledge in FRED+ ............................................................ 147 

Semantic Network 33.- Efficiency in FRED+ .............................................................. 148 

Semantic Network 34.- Transparency in FRED+ ......................................................... 149 

Semantic Network 35.- Innovation in FRED+ ............................................................. 150 

Semantic Network 36.- Stakeholders in FRED+ .......................................................... 150 

Semantic Network 37.- Data Quality in FRED+ .......................................................... 151 

Semantic Network 38.- FRED+ refined digitalization to sustainability mechanisms .. 152 

Semantic Network 39.- Digitalization to sustainability in FRED+ .............................. 153 

Semantic Network 40.- Program analysis of NEXTT case .......................................... 160 

Semantic Network 41.- Digitalization in the NEXTT program ................................... 161 

Semantic Network 42.- Economic impact of the NEXTT program ............................. 163 

Semantic Network 43.- Environmental impact of the NEXTT program ..................... 165 

Semantic Network 44.- Social impact of the NEXTT program ................................... 166 

Semantic Network 45.- Digitalization to sustainability mechanisms in NEXTT......... 167 

Semantic Network 46.- Process Mining in NEXTT ..................................................... 168 

Semantic Network 47.- Integrated Connectivity in NEXTT ........................................ 169 

Semantic Network 48.- Big Data in NEXTT ............................................................... 170 

Semantic Network 49.- Data Sharing in NEXTT ......................................................... 171 



Semantic Network 50.- Artificial Intelligence in NEXTT ........................................... 173 

Semantic Network 51.- Knowledge in NEXTT ........................................................... 175 

Semantic Network 52.- Automatization in NEXTT ..................................................... 176 

Semantic Network 53.- Decision Making in NEXTT .................................................. 177 

Semantic Network 54.- Customer Satisfaction in NEXTT .......................................... 178 

Semantic Network 55.- Efficiency in NEXTT ............................................................. 180 

Semantic Network 56.- Transparency in NEXTT ........................................................ 182 

Semantic Network 57.- Safety & Security in NEXTT ................................................. 183 

Semantic Network 58.- Innovation in NEXTT ............................................................ 184 

Semantic Network 59.- Data Quality in NEXTT ......................................................... 185 

Semantic Network 60.- Stakeholders in NEXTT ......................................................... 186 

Semantic Network 61.- NEXTT refined digitalization to sustainability mechanisms . 187 

Semantic Network 62.- Digitalization to sustainability in NEXTT ............................. 189 

Semantic Network 63.- Program analysis of BIS case ................................................. 191 

Semantic Network 64.- Digitalization in the BIS program .......................................... 193 

Semantic Network 65.- Social impact of the BIS program .......................................... 194 

Semantic Network 66.- Environmental impact of the BIS program ............................ 195 

Semantic Network 67.- Economic impact of the BIS program .................................... 196 

Semantic Network 68.- Digitalization to sustainability mechanisms in BIS ............... 197 

Semantic Network 69.- Artificial Intelligence in BIS .................................................. 197 

Semantic Network 70.- Big Data in BIS ...................................................................... 198 

Semantic Network 71.- Data Sharing in BIS ................................................................ 199 

Semantic Network 72.- Integrated Connectivity in BIS ............................................... 200 

Semantic Network 73.- Automatization in BIS ............................................................ 201 

Semantic Network 74.- Decision Making in BIS ......................................................... 202 



Semantic Network 75.- Knowledge in BIS .................................................................. 203 

Semantic Network 76.- Customer Satisfaction in BIS ................................................. 204 

Semantic Network 77.- Efficiency in BIS .................................................................... 205 

Semantic Network 78.- Safety & Security in BIS ........................................................ 206 

Semantic Network 79.- Innovation in BIS ................................................................... 207 

Semantic Network 80.- Data Quality in BIS ................................................................ 208 

Semantic Network 81.- Stakeholders in BIS ................................................................ 209 

Semantic Network 82.- BIS refined digitalization to sustainability mechanisms ........ 210 

Semantic Network 83.- Digitalization to sustainability in BIS .................................... 211 

Semantic Network 84.- Program analysis of IOSA case .............................................. 215 

Semantic Network 85.- Digitalization in the IOSA program ....................................... 216 

Semantic Network 86.- Economic impact of the IOSA program ................................. 217 

Semantic Network 87.- Social impact of the IOSA program ....................................... 218 

Semantic Network 88.- Environmental impact of the IOSA program ......................... 218 

Semantic Network 89.- Digitalization to sustainability mechanisms in IOSA ............ 219 

Semantic Network 90.- Artificial Intelligence in IOSA ............................................... 219 

Semantic Network 91.- Process Mining in IOSA ........................................................ 220 

Semantic Network 92.- Big Data in IOSA ................................................................... 221 

Semantic Network 93.- Data Sharing in IOSA............................................................. 222 

Semantic Network 94.- Automatization in IOSA ......................................................... 223 

Semantic Network 95.- Decision Making in IOSA ...................................................... 223 

Semantic Network 96.- Knowledge in IOSA ............................................................... 224 

Semantic Network 97.- Efficiency in IOSA ................................................................. 226 

Semantic Network 98.- Safety & Security in IOSA ..................................................... 227 

Semantic Network 99.- Transparency in IOSA ............................................................ 228 



Semantic Network 100.- Stakeholders in IOSA ........................................................... 228 

Semantic Network 101.- Innovation in IOSA .............................................................. 229 

Semantic Network 102.- Data Quality in IOSA ........................................................... 230 

Semantic Network 103.- IOSA refined digitalization to sustainability mechanisms ... 231 

Semantic Network 104.- Digitalization to sustainability in IOSA ............................... 232 

Semantic Network 105.- Global Network .................................................................... 235 

Semantic Network 106.- Scope Management knowledge area .................................... 242 

Semantic Network 107.- Time Management knowledge area ..................................... 243 

Semantic Network 108.- Cost Management knowledge area ....................................... 244 

Semantic Network 109.- Communications Management knowledge area................... 245 

Semantic Network 110.- Stakeholder Engagement performance domain .................... 246 

Semantic Network 111.- Governance KPIs performance domain ............................... 248 

Semantic Network 112.- Governance Committees performance domain .................... 249 

Semantic Network 113.- Benefits Management performance domain - relevance ...... 250 

Semantic Network 114.- Benefits Management performance domain - usage ............ 252 

Semantic Network 115.- Benefits Management performance domain - generic ......... 253 

Semantic Network 116.- Strategy Alignment performance domain ............................ 255 

Semantic Network 117.- Change Management in digitalization programs .................. 256 

 

 

  



LIST OF ABBREVIATIONS  

ACDM Airport Collaborative Decision Making 

ACE Aviation Carbon Exchange 

ACI Airports Council International 

AGM Annual General Meeting 

AHP Analytic Hierarchy Process 

APCS Airport, Passenger, Cargo and Security 

API Application Programming Interface 

APM Association for Project Management 

ASA Airport Service Association 

ASTA American Society of Travel Agents 

ATA Air Transport Association  

ATAG Air Transport Action Group 

ATC Air Traffic Controller 

ATM Air Traffic Management 

ATPCo Airline Tariff Publishing Company 

ATS Air Transport Sector 

BIS Business Intelligence Services 

BM Business Model 

BMI Business Model Innovation 

BoG Board of Governors 

BS Business Sustainability 

CAA Civil Aviation Authority 

CANSO Civil Aviation Navigation Services Organization 

CDO Chief Data Officer 

CEDAR Connected Ecological Digital Autonomous Ramp 

CFDS Customer and Financial Distribution Systems 

CFO Chief Financial Officer 

CICA Confederation of International Contractors’ Association  

CIO Chief Innovation Officer 

CoPA Charter of Professional Auditors 



CORSIA 
Carbon Offsetting and Reduction Scheme for International 

Aviation 

CPS Corporate Planning Services 

CS Corporate Sustainability 

CSR Corporate Social Responsibility 

CTO Chief Technology Officer 

DCS Departure Control System 

DG Director General 

DT Digital Transformation 

DTAC Digital Transformation Advisory Group 

ECTAA European Travel Agent’ and Tour Operators Associations 

EDR Eddy Dissipation Rate 

EDI Electronic Data Interchange 

EDIFACT 
Electronic Data Interchange For Administration, Commerce and 

Transport 

EGSEE Economic, Governance, Social, Ethical and Environmental  

EGVM Earned Green Value Management  

EPMO Enterprise Project Management Office 

EU European Union 

FAO Food and Agriculture Organization  

FCO Fuel Cost Optimization 

FIATA International Federation of Freight Forwarders Associations  

FSC Full-Service Carriers  

GAMA General Aviation Manufacturers Association 

GBR Great Barrier Reef  

GCV Global Value Chain 

GDS Global Distribution System 

GPM Green Project Management  

GRI Global Reporting Initiative  

IAHA Independent Aviation Handlers Association  

IATA International Air Transport Association 

ICAO International Civil Aviation Authority 

ICBv4 Individual Competence Baseline v4 



IDG International Data Group  

IGO Inter-Governmental Organizations  

IISD International Institute for Sustainable Development 

ILO International Labor Organization  

IMO International Maritime Organization 

INGO International Non Governmental Organization 

INPO International Non for Profit Organization 

IO International Organizations 

IOSA IATA Operational Safety Audit 

IPMA International Project Management Association 

IRU International Road Union  

IS Information Systems 

ISAGO IATA's Safety Audit for Ground Operations 

ITS Information and Technology Services 

LCC Low-Cost Carriers 

LDC Least Developed Countries 

LLDC Landlocked Developing Countries 

MER Membership and External Relationships 

NDC New Distribution Capability  

OED Oxford English Dictionary  

OPS LT Operations Leadership Team 

OPS SG Operations Sustainability Guide 

OS Organizational Sustainability 

OSG Organization Sustainability Guide 

OTA Online Travel Agency 

P&L Profit and Loss 

PfMO Portfolio Management Office 

PgM Program Management 

PgMO Program Management Office 

PgMP Program Management Plan 

PM Project Management  

PMI Project Management Institute 

PMP Project Management Plan 



PNR Passenger Number Record 

PPD People Performance Management 

PPM Project Portfolio Management  

PMO Project Management Office 

PSG Program Sustainability Guide 

PSS Passenger Services System 

PwC Price Waterhouse Coopers 

QBL Quintuple Bottom Line  

QPA Quantitative Performance Assessment 

RPA Robotic Process Automation 

RFP Request For Proposal 

ROIC Return on invested capital  

SAF Sustainable Aviation Fuel 

SAFO Safety Alert For Operations 

SAI Social Accountability International 

SARP Standards And Recommended Practices 

SASI Sustainable Aviation Sector Index 

SAT Sustainability Assessment Team 

SBM Sustainable Business Model  

SD Sustainable Development 

SDG Sustainable Development Goals 

SEAC Sustainable Environment Advisory Group 

SES Single European Sky  

SFO Safety Flight Operations 

SIDS Small Islands Developing States 

SITA Société Internationale de Télécommunications Aéronautiques 

SM Sustainability Management 

SMAC Social, Mobile, Analytics and Cloud  

SME Subject Matter Expert 

SMS Safety Management System 

SPLC Sustainability in Project Life Cycle 

SPM Sustainable Project Management  

StB Simplify the Business 



SWOT Strengths, Weaknesses, Opportunities, and Threats 

TBL Triple Bottom Line 

TLBMC Triple-Layered Business Model Canvas  

TSP Trajectory Sharing Optimization 

UAE United Arab Emirates  

UIA Union of International Associations  

UN United Nations 

WACC Weighted Average Cost of Capital  

WATA World Association of Travel Agencies 

WBS Work Breakdown Structure 

WCED World Commission on Environmental Development 

WTAAA World Travel Agents Associations Alliance 

 



1 

 

1.- INTRODUCTION 

In this first chapter, the background of the research will be introduced and its aim and 

objectives set out. Once the context and hypotheses of the thesis have been established 

and explained, the theoretical framework of the study will be described in the following 

chapter after a detailed literature review. Chapter 3 covers the research methodology 

followed and the research methods, including a detailed description of the research 

undertaken. Chapter 4 reviews the findings and outputs of the research. The results and 

their discussion, including their impacts on the digitalization management program of the 

air transport sector, are covered in Chapter 5. Finally, the conclusions are drawn (Chapter 

6). 

1.1.- Background to the research 

Nowadays, the importance of sustainability to ensure the future of a business is broadly 

accepted. By way of example, between 92% and 99% of CEOs surveyed for the "CEO 

Study on Sustainability 2019" annual report recognized the issue of sustainability as 

"important" or "very important" (UNGC & Accenture, 2019). In the same report, the 

number of CEOs incapable of linking their business with sustainability fell from 21% in 

the 2013 report to 8% in 2019. Both these facts reinforce the importance of sustainability. 

Many companies also recognize sustainability as a way to increase their economic value 

(Epstein, 2018; Hussain, Khan, & Al-Aomar, 2016).  

In parallel with increased concern and awareness of sustainability, the fourth industrial 

revolution (I4.0) has become a tangible reality during the last years. Currently, I4.0 is not 

only impacting the manufacturing sectors (Cimini, Pezzotta, Pinto, & Cavalieri, 2019), 

where it was initially introduced to maintain German economic competitiveness (Rojko, 

A., 2017), but almost all sectors - from education (Assante, Caforio, Flamini, & Romano, 



2 

 

2019) to agriculture (Corallo, Maria, & Menegoli, 2018) and the health sector (da Silveira, 

Neto, Machado, da Silva, & Amaral, 2019). One of the main changes introduced by I4.0 

is digitalization. Digitalization has an immense capacity to improve business 

sustainability (Hampton et al., 2013; Kamble, Gunasekaran, & Gawankar, 2018; 

Piccarozzi, Aquilani, & Gatti, 2018; Seele & Lock, 2017). However, it also generates 

dissenting voices through the three dimensions of sustainability if we follow the triple 

bottom line (TBL) approach (Fauzi, Svensson, & Rahman, 2010): a) due to the potential 

impact on peoples' privacy (Seele & Lock, 2017); b) due to energy requirements (another 

area of debate in the support of sustainability through digitalization (Waibel, Steenkamp, 

Moloko, & Oosthuizen, 2017); and c) due to questions about its economic feasibility 

(Sanders, A., Elangeswaran, & Wulfsberg, 2016). 

In 2018, Price Waterhouse Coopers (PwC) published a report suggesting more than 30 

ways to improve sustainability through the application of artificial intelligence (AI) 

(Herweijer, C. & Waughray, 2018). Furthermore, aside from the discrepancies mentioned 

above which will be discussed in detail in the thesis, the expansion of "digitalization" 

initiatives seem to have the potential to increase business value in a more socially, 

environmentally, and economically sustainable way (Stock & Seliger, 2016). 

1.2.- Research justification and motivation 

The industries and sectors considered in the International Labour Organization (ILO, 

www.ilo.org) categorization present a similar high-level structure, regardless of sector 

specificities. All the sectors integrate three basic actors: producers, consumers, and 

international organizations (IOs). There are different types of IOs, but all try to promote 

the sector they belong to. As examples in the agriculture sector, one of the most 

representative IOs is the Food and Agriculture Organization (FAO, www.fao.org), or in 

http://www.ilo.org/
http://www.fao.org/
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the construction sector the Confederation of International Contractors’ Association 

(CICA, www.cica.net). 

Under IOs, the Union of International Associations (UIA) includes three main types: 

Inter-Governmental Organizations (IGOs), International Non-Governmental 

Organizations (INGOs), and multinational enterprises (UIA, 2019). International Non-

Profit Organizations (INPOs), which are distinguished at a high level because they do not 

distribute profit and because participation is non-mandatory (Rathi & Given, 2017), are 

also included as a subset of IOs. Despite the on-going discussions about how to measure 

the size of the INPO sector (Kim & Kim, 2015; Pennerstorfer & Rutherford, 2019), its 

growth has been remarkable in various of its dimensions, including the number of 

organizations (Anheier & Salamon, 2006), the employment rate growth (Salamon & 

Newhouse, 2019), or the financial figures (Grant Thornton, 2019). Taken together, the 

above makes the study of these organizations and their impacts of significant academic 

and professional relevance. 

Among all the sectors, transport could become a significant contributor to sustainability, 

with the opportunity to support the 17 sustainable development goals (SDGs) (UNGC & 

KPMG, 2015). Within this sector, there is a full ecosystem of INPOs supporting different 

stakeholders, but with the peculiarity that all of them are focused on a unique subsector: 

the International Road Union (IRU, www.iru.org) on road transport, the International 

Maritime Organization (IMO, www.imo.org) on maritime transport or the International 

Civil Aviation Authority (ICAO, www.icao.org) and the International Air Transport 

Association (IATA) on air transport. The list is much more extensive, but it is not the 

objective of this thesis to enumerate all of them but rather to assess the approach of INPOs 

in relation to the sustainability and digitalization of the sector in which they operate. 

http://www.cica.net/
http://www.iru.org/
http://www.imo.org/
http://www.icao.org/
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In the transport sector, the air transport sector (ATS) had the highest projected growth for 

freight transport, estimated at 5.5% between 2015 and 2030, two points above road 

transport, the second subsector (International Transport Forum 2019). But those forecasts 

have been smashed due to COVID19. The latest reports point to the continuous growth 

of the air freight sector due to the strong demand for manufacturing exports and the e-

commerce sector's growth (ReporterLink, 2020). The forecast has been negatively 

affected by the passenger side, with a recovery to pre-COVID19 levels not expected until 

2024 (IATA, 2020r). Nonetheless, the volume expected for 2021 remains significant 

enough to keep the ATS critical to improving transport sector sustainability (Pierce, 

2020). 

The facts and figures mentioned above give an idea of the importance that sustainability 

improvement could imply. Considering also that the demand for air travel will continue 

growing despite the crisis (IATA, 2020b), air transport must address, in an efficient way, 

the significant impact of their operations, and even more so if the macroeconomic effect 

of aviation is taken into account. Around 10 million jobs are directly generated by the 

ATS worldwide. If indirect and induced ones are considered, this amount increases to 

65.5 million jobs (ICAO, ACI, IATA, CANSO, & ICCAIA, 2019). 

However, the potential benefits of the convergence of sustainability and digitalization 

(Kiron & Unruh, 2018) for the ATS require a change to ensure adaptation of the sector’s 

different stakeholders to the digital paradigm. Therefore, digitalization programs (DPs) 

seem to be the right vehicle to trigger sustainability improvements. Within the ATS, the 

transversal position of IATA as a reference INPO makes it a compelling case to assess 

how to manage DPs to increase ATS sustainability. 

It should be noted that the research topic is of extreme importance for the consistent 

growth of the ATS. This is even more the case if we look at the importance that 
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sustainability has had and continues to have for the ATS, with its environmental (Teoh & 

Khoo, 2016), economic (Budd, Intini, & Volta, 2019) and social challenges (Al Marzouqi, 

Khan, & Hussain, 2019).  

Based on the above contextual explanations, the current research tries to elucidate how 

the DPs launched and conducted by IOs improve the sustainability of the ATS. As 

explained, the impact of digitalization on sustainability has been broadly assessed, but the 

mechanism that triggers this relation is still open to debate. In addition, the particular 

approach taken by IOs in this context makes the current research unique. In summary, it 

tries to fill the existing gap in the content (HOW) within a specific background, namely 

IOs in the ATS (Figure 1). 

 

Figure 1.- Dissertation context and content representation 

1.3.- Aim of the research 

Having clarified the context of the current research and the main factors under study 

(sustainability, DPs, and the ATS), it is time to specify the research questions and 

hypotheses. 

The main question that this research tries to answer is:  
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Q1: How do the digitalization programs of international organizations impact air 

transport sector sustainability? 

The hypotheses related to the above question are: 

H1: Digitalization programs have an impact on air transport sector sustainability. 

H2: The impact of digitalization programs on the air transport sector is related to 

at least two of the triple bottom line (TBL) pillars: environmental, economic, and 

social. 

H3: The impact of digitalization programs on air transport sector sustainability is 

mainly related to improving knowledge management. 

In addition, a secondary question is formulated with the aim of enriching the management 

framework and helping IOs improve the life cycle management of DPs and increase their 

impact on ATS sustainability. 

Q2: How are international organizations dealing with digitalization programs that 

deliver sustainable outcomes? 

The hypotheses related to this second research question are: 

H4: Program teams and governance bodies focus their attention on scope 

management to ensure their success. 

H5: Stakeholder engagement is a critical success factor from the perspective of the 

digitalization program team. 

  



7 

 

2.- THEORETICAL FRAMEWORK  

This thesis is based on the assessment of three primary pillars within the context of the 

ATS. These pillars are digitalization, sustainability, and program management. In this 

section, the three concepts are explained after introducing the ATS and its value chain. 

Business sustainability and the TBL concepts are then explained before the binomials 

"digitalization-sustainability" and "program management-sustainability" are detailed in 

light of the available research. Finally, a summary of the theoretical framework is made, 

and the research gap is highlighted. 

2.1.- The air transport sector 

The current subsection covers the introduction to the ATS, starting with a brief historical 

and factual review, followed by explaining its business models (BMs) and value chain. 

Subsequently, a summary of the ecosystem of IOs in the ATS is provided and a 

presentation of IATA as the case study target. 

2.1.1.- History and facts of the air transport sector 

The ATS has evolved significantly since the Wright brothers flew for the first time in 

1903 in the Kitty Hawk. The first scheduled flight occurred eleven years later between 

Tampa and St. Petersburg, Florida. Still, it was not till 1939 that the airline industry started 

to take off, transporting around 1.9 million passengers (Rodrigue, 2016). 

In 2019, 4.5 billion passengers were carried by the world’s airlines, supporting 10.2 

million jobs directly in the aviation industry and 55.3 million indirect jobs if we also 

consider the tourism industry (ATAG, 2020a). 

As stated on the specialist website www.aviationbenefits.org, if air transport continues 

growing at the expected rate of 4.3% per annum, by 2036 the total contribution of the 

http://www.aviationbenefits.org/
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ATS to worldwide GDP will be $5.7 trillion. Even considering the most pessimistic 

scenario, by 2036 the ATS will deliver $4.5 trillion to worldwide GDP, always taking 

into account the tourism sector (ATAG, 2020b). 

Along with its evolution, air transport has been transformed from the transportation of a 

minority to more affordable transportation for the many. This can be observed through a 

comparison of the average price of air travel, which has fallen from more than $7 to 

almost $1 per km (ICAO et al., 2019). 

The ATS improves regional sustainability, generating a demonstrated impact on the three 

dimensions previously mentioned: economy, society, and environment. 

From the economic perspective, the impact can be split into four main areas (ICAO et al., 

2019): (a) direct effect, which is estimated as equivalent to UK GDP; (b) indirect impact; 

(c) induced impact in other sectors, like retail, banking, etc.; and (d) as a catalyst for 

tourism. With respect to the last of these, the close interrelationship between the airline 

industry and tourism has been observed very clearly during the Covid-19 crisis, as well 

as the impact for the airline industry. All the economic impacts are quantified in the latest 

reports published by the leading ATS associations (Figure 2). 

 

Figure 2.- Global employment and GDP impact of aviation (ATAG, 2018) 

Five benefits have been identified with respect to the social impact of the ATS (ICAO et 

al., 2019). The first is related to civil aviation operations safety and security (ATAG, 
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2020), which has been continuously improving and saw just 1.35 accidents per million 

flights1 in 2018 (IATA, 2020k). Secondly, in health and humanitarian aid where multiple 

examples can be found of how the ATS has been critical for rapid response teams, with 

the most recent example being the vital role played by air cargo in the fight against 

COVID-19 (Aircargo News, 2020). Thirdly, in the guarantee of essential services, 

especially in marginalized regions where communication by other means of transport is 

more complicated. The fourth benefit is linked to the educational opportunities that air 

transport gives to more than five million students around the world who decide every year 

to study abroad (UNESCO, 2019). The fifth and final social benefit of the ATS is the 

improvement in the quality of life. This final benefit may be considered qualitative, but it 

is an important one for all migrant workers and their lifestyles. 

Whereas in the dimensions of society and the economy, the impact of the ATS is generally 

considered positive, with minor discussions, the current main challenge for the ATS is its 

environmental impact. In this aspect, the contribution of the ATS is negative, and the 

challenge is to reduce its impact. For many years, in this area, the ATS has adopted a 

myriad of initiatives that impact the whole ATS value chain (Migdadi, Y. K. A., 2018). 

One of the objectives of the current dissertation is to highlight some of these initiatives, 

with respect not only to the environment but also to the social and economic dimensions. 

2.1.2.- Business model and value chain of the air transport sector 

The ATS represents what various researchers have denominated a paradox, because while 

it has experienced significant growth in demand (flights), this is not being translated into 

more profit for the airlines at the core of the ATS (Debbage, 2016; Doganis, 2009). This 

anomaly may be attributable to the historical influence that states have exercised over the 

 
1 Non-stop operation of an aircraft between A and B with corresponding departure and arrival times 

(CAPA, 2021). 
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industry since its inception (Havel & Sanchez, 2011). A growing number of academic 

authors advocate for the benefits that liberalization could bring to the ATS (Dobruszkes, 

Mondou, & Ghedira, 2016; Fu, Oum, Chen, & Lei, 2015). However, as defended by 

Pearce in the reference document published by the IATA, the reasons for the low 

profitability of airlines extend far beyond the regulations imposed on them (Pearce, 2013). 

On the subject of regulations, recent research into how the external aviation deregulation 

of the European Union (EU) has impacted the air transport market confirmed its positive 

impact on fare prices (Abate & Christidis, 2020), in contrast to the high fares and 

inefficiencies generated by airline regulators (Borenstein & Rose, 2014). According to 

the authors’ assessments, the reduction in fares in the EU case study was between 6% and 

23%, which led to a 27% increase in demand, improving capacity utilization (Abate & 

Christidis, 2020). In the last few decades, airline productivity has also increased thanks 

to technical improvements. Again, this has positively impacted on fare prices, but 

profitability has not grown accordingly because the extra margin was transferred to the 

consumers (Scotti & Volta, 2017). 

Returning to the IATA report (Pearce, 2013), one reason for the paradox mentioned above 

could be the ROIC2 of airlines being persistently below the WACC3, and that airlines 

have a lower WACC compared with their suppliers and distribution partners. 

Another reason to explain the paradox can be found in the outcomes of the analysis 

performed by Porter for IATA's Vision2050 report. Porter highlighted that the challenges 

 
2 “Return on invested capital (ROIC) is a calculation used to assess a company's efficiency at allocating 

the capital under its control to profitable investments.” (Investopedia 2020a) 
3 “The weighted average cost of capital (WACC) is a calculation of a firm's cost of capital in which each 

category of capital is proportionately weighted. All sources of capital, including common stock, preferred 

stock, bonds, and any other long-term debt, are included in a WACC calculation.” (Investopedia 2020b) 
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faced by the ATS are considerably stronger in five particular areas than for other sectors 

(Figure 3). 

 

Figure 3.- Porter model for airlines (IATA, 2011) 

From the value chain perspective, the ATS value chain presents a high level of vertical 

disintegration (Tretheway & Markhvida, 2014). As these authors explain, it is made up 

of six main blocks with airlines considered to be at their core. Each block also includes 

different sub-groups, such as airports in the "Infrastructure" block. 
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Figure 4.- The air transport sector value chain (Tretheway & Markhvida, 2014) 

Within this value chain, each actor has its own value chain with different stakeholders. 

Each subgroup can even be further subdivided, as in the case of airlines which can be 

related to passengers, to cargo or to a mix of both. In the specific case of the air cargo 

subsector, a report has been published assessing its impact on global value chains (GVCs) 

(Shepherd, Shingal, & Raj, 2016), extracting conclusions that apply only to that particular 

subsector. 

Another example of a value chain analysis is one undertaken on airports (Figure 5) which 

highlighted a few specificities (BCG, 2004) such as "property" or "other service" links, 

although there are also common elements with the overall value chain of the ATS such 

as "ground handlers" or "flight operations”. 

 

Figure 5.- Airport value chain (BCG, 2004) 
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Based on their analysis of the ATS value chain, Tretheway M. et al. pointed out the fact 

that airlines have the lowest performance in the value chain (Tretheway & Markhvida, 

2014), concurring with a previously mentioned report of the IATA (Pearce, 2013). At the 

opposite end of the scale are global distribution systems (GDSs) and travel agencies 

(Pearce, 2013). Moreover, airlines are at the same time the highest capital investors in the 

ATS, with more than $500 billion of investments around the world, almost doubling the 

amount of the second most important actor, airports (IATA, 2011). In their research, 

Tretheway M. et al. (Tretheway & Markhvida, 2014) highlighted four aspects that put at 

risk the financial sustainability of airlines and, therefore, of the sector. For each of the 

threats to the economic sustainability of airlines, they suggest certain mitigation policies: 

(a) improve horizontal competition by enabling charges for ancillary services; (b) modify 

governmental regulatory policies to allow airports to keep their fees down while flight 

numbers become lower; (c) Promote the vertical integration of airlines; (d) Innovate in 

the distribution channel to provide airlines with more control over their offers and orders. 

The last two have also been proposed by previously cited academic authors, and the last 

point is directly addressed by one of the programs in the IATA case study: the New 

Distribution Capability (NDC) program (4.1.1.- New Distribution Capability (NDC) 

program). 

Even though the value chains presented are applicable with minor changes to the ATS in 

general, the BM adopted by airlines could influence the value chain balance (Chesbrough, 

2010; Gassmann, Frankenberger, & Csik, 2013). A proper BM selection could also help 

to reduce the downward trend of airlines, bringing more equality to the ATS (Njoya, 

2013). 

To increase the opportunities for success and ensure their operations' efficiency, airlines 

must select their BM carefully (Ssamula, 2009). In his thesis, Mhlanga referred to various 
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southern airline failure cases, all of which were linked to the wrong BM selection 

(Mhlanga, 2018). One was the case of Sun Air airline, which terminated operations in 

1999 (Antoinette, 2004). Another example was the Nationwide airline failure due to the 

selection of a BM based on leasing the oldest and cheapest aircraft, which implied high 

operating costs and fuel consumption (Business Live, 2016). 

The literature recognizes multiple BMs for airlines (Corbo, 2017) at the core of the ATS 

(Tretheway & Markhvida, 2014). The BM components also contain different approaches 

and recommendations (Corbo, 2017; Lange, A. & Bier, 2019; Pereira & Caetano, 2015; 

Vatankhah, Zarra-Nezhad, & Amirnejad, 2019).  

One of the most academically cited BM categories for airlines was created by Pereira and 

Caetano (Corbo, 2017; Fichert, Kirschnerová, & Tomová, 2019; Pereira & Caetano, 

2015; Vatankhah et al., 2019). Based on a literature review, Pereira et al. delivered a 

conceptual BM framework for the ATS (Pereira & Caetano, 2015), categorizing the BMs 

on the basis of the strategy employed: 

1. Revenue generation BM. 

2. BM to create and capture value. 

3. BM based on market and anticipation advantages. 

4. BM based on a hybrid strategy 

The components applicable to each BM vary depending on the strategy. 

Before the work by Pereira et al., BMs were essentially considered to be three: Full-

Service Carriers (FSC), Low-Cost Carriers (LCC), and hybrid models. These models are 

the ones most commonly referred to in the professional world, along with subsets like the 

business aviation model (Fichert et al., 2019). Business aviation is defined by the ICAO 

as "that sector of aviation which concerns the operation or use of aircraft by companies 
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for the carriage of passengers or goods as an aid to the conduct of their business, flown 

for purposes generally considered not for public hire and piloted by individuals having, 

at the minimum, a valid commercial pilot license with an instrument rating" (ICAO, 

2018b). 

The three models (FSC, LCC, and hybrid) are identified based on differences between 

key components determined by different authors. From the network perspective, based 

on a cluster analysis, the FSC seems to operate with a hub or spoke network, while the 

others are usually more point-to-point (Lange & Bier, 2019). With respect to the strategy 

employed, LCC models share cost savings with the customers, leaving them with less 

purchasing power (Gassmann et al., 2013) and focusing on basic passenger requests 

(Pereira & Caetano, 2015). The FSC strategy targets specific services like transfers, 

frequent flier programs, or arrivals to a major airport, among others (O’Connell & 

Williams, 2005). Finally, the hybrid BM tries to balance efficiency and differentiation 

(Daft & Albers, 2013).  

Aside from the network and the customer strategy followed, other components are used 

to categorize an airline’s BM (Corbo, 2017; Vatankhah et al., 2019), including the value 

proposition or the distribution system. 

Regardless of the vertical disintegration of the air transport value chain or the unequal 

distribution of the ROIC in the ATS, some organizations have rules and standards 

applicable to the whole sector, or almost to the entire industry. These rules and standards 

are related to safety, like those published by the ICAO, or settlement management 

(IATA). Looking at these international or regional organizations, such as the Air 

Transport Association (ATA) in the United States, it is essential to consider their role as 

part of the ATS context. These organizations’ influence in the value chain can be 

significant, as will be demonstrated through the IATA case study and its ATS DPs. 
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2.1.3.- International organizations in the air transport sector  

As briefly mentioned in the previous section, within the context of the ATS multiple 

organizations support the sector from governance and standardization perspectives. Each 

of these organizations has different scopes but a common objective, namely to improve 

the ATS in one or more dimensions of sustainability (see section 2.2). 

The most prominent organization, and the best known, is the ICAO, "a UN specialized 

agency, established by States in 1944 to manage the administration and governance of 

the Convention on International Civil Aviation (Chicago Convention)" (ICAO, ). Its main 

objective, as defined on its web page, is to facilitate the consensus towards "a safe, 

efficient, secure, economically sustainable and environmentally responsible civil aviation 

sector”. The ICAO’s standards and recommended practices (SARPs) apply to the whole 

aviation sector.  

The areas of influence of other organizations are more specific. If we go through the value 

chain in the various organizations, the most important ones are as follows: 

• GAMA (General Aviation Manufacturers Association, www.gama.aero), which 

represents more than 100 manufacturers worldwide related to aviation. Its primary 

mission is "to foster and advance the general welfare, safety, interests, and 

activities of the global business and general aviation industry”. 

• ACI (Airports Council International, www.aci.aero), which is related to airports 

within the infrastructure sector. This global trade representative was founded in 

1991 and is the only one dedicated to looking after airports’ interests. 

• ASA (Airport Service Association, www.asaworld.aero/) is the trade association 

for the independent ground and air cargo handling industry. It was created in 1974 

as the Independent Aviation Handlers Association (IAHA) focused on Europe. 

http://www.gama.aero/
http://www.aci.aero/
http://www.asaworld.aero/
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Over the years, it has become an IO, looking after the interest of an ATS subsector 

that currently involves around 1.6 million workers around the globe. 

• Regarding travel agencies, there is a myriad of associations with different targets 

related to specific regions, including the European Travel Agents’ and Tour 

Operators’ Associations (ECTAA www.ectaa.org/) and the American Society of 

Travel Agents (ASTA www.asta.org/), focused respectively on European and 

American travel agencies. Two other associations, the World Association of 

Travel Agencies (WATA www.wata.net) and the World Travel Agents 

Associations Alliance (WTAAA www.wtaaa.org), have a more global vision but 

slightly different objectives. While the WATA is more focused on promoting 

collaboration with other tourist players (e.g., airlines or cruise operators), the 

WTAAA follows the same goal but is focused on issues that could impact global 

travel agencies. 

• CANSO (Civil Aviation Navigation Services Organisation, 

https://www.canso.org/ ) focuses its activities on facilitating and improving air 

traffic management coordination around the globe. 

• Finally, concerning freight forwarding, the most worldwide representative 

association is the International Federation of Freight Forwarders Associations 

(FIATA www.fiata.com), representing approximately 40,000 forwarding and 

logistics firms in more than 150 countries. 

2.1.4.- The International Air Transport Association (IATA) 

Of all the organizations mentioned above, aside from the ICAO the most important is 

probably the IATA due to its number of members and because it is the biggest airline 

association. As published on its website, "The International Air Transport Association 

(IATA) is the trade association for the world's airlines, representing some 290 airlines or 

http://www.ectaa.org/
http://www.asta.org/
http://www.wata.net/
http://www.wtaaa.org/
https://www.canso.org/
http://www.fiata.com/
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82% of total air traffic. We support many areas of aviation activity and help formulate 

industry policy on critical aviation issues" (IATA, 2020a). IATA was founded in Havana, 

Cuba, on 19 April 1945 (Rhoades, 2016). In the beginning, it had 57 members from 31 

nations. Since its foundation, IATA has had seven director generals, including the current 

one, Alexandre de Juniac. 

The IATA is mainly known for its standards and resolutions about flight ticket sales and 

financial risk management for airlines, including distribution channels (Bingemer, 2018). 

IATA also publishes standards related to dangerous goods transport (International Air 

Transport Association, 2010). In the area of airports, IATA guidelines to manage the 

allocation of airport slots have been the subject of research studies (Ribeiro, Jacquillat, 

Antunes, Odoni, & Pita, 2018). In this specific case, improvements to the administrative 

schedule coordination process were suggested based on a multi-objective priority-based 

slot allocation model. IATA also offers a safety audit called the IOSA (IATA Operational 

Safety Audit), an internationally recognized global standard, with 32% of audited airlines 

being non-IATA members (IATA, 2020i). 

IATA is considered a relevant case study for the assessment of how DPs impact ATS 

sustainability given its 100% degree of involvement in that sector. 

2.2.- Business sustainability 

After introducing the case study context, IATA, the following three sections explain the 

other concepts of this thesis and their interrelations: business sustainability, digitalization, 

and program management.  

In the current section, the intention is to clarify the concept of business sustainability (BS) 

and its variations and misconceptions, starting with the fact that most consumers (critical 
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stakeholders for any product and service) associate sustainability exclusively with 

environmental sustainability (Grunert, Hieke, & Wills, 2014). 

2.2.1.- The business sustainability concept 

Based on research conducted in 2014, every year around 12,000 papers are published on 

the topic of sustainability (Kajikawa, Tacoa, & Yamaguchi, 2014). Within this context, it 

is essential to specify which of the different definitions of sustainability will be assessed 

and from which perspectives it will be analysed. 

An analysis of the number of articles published annually over the last four years which 

contain "sustainability" in the title gives an idea of the growing interest in this topic (Table 

1).  

Search engine 2016 2017 2018 2019 

WOS 2,598 3,590 5,895 8,806 

Scopus (Elsevier) 3,677 4,955 8,122 10,636 

DOAJ 2,057 2,868 5,543 7,327 

ABI/INFORM Complete 925 1,080 1,344 1,438 

Table 1.- Sustainability topic in search engines (5th May 2020) 

Attaining sustainability in the business context has been associated more to a continuous 

effort than to a one-off effort (Wagner & Svensson, 2014). Accordingly, the 

recommendations to transform a business into a sustainable one range from the 

"progressive maintenance" of a sustainable approach (Milne & Gray, 2013) to "permanent 

improvement" considering the economic, environmental, and social dimensions of 

sustainability (Figge, Hahn, Schaltegger, & Wagner, 2002). 

One of the main risks identified for a real transition to a sustainable business is the 

incorrect understanding of BS (Lankoski, 2016)t is often interchanged with other similar 
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but conceptually different concepts, generating confusion and making its proper 

implementation more difficult.  

Heterogeneity in the use of BS is also tangible in companies (Kajikawa et al., 2014; 

Linnenluecke, Russell, & Griffiths, 2009), even at the board level where "sustainability" 

is used in so many ways that it tends to generate more confusion than clarification 

(Hartman, Rubin, & Dhanda, 2007).  

An interesting summary of the broad understanding of sustainability in business is 

provided by Lankoski (Lankoski, 2016) who, through a qualitative content analysis, 

described three dimensions to categorize sustainability in the concept of business. These 

dimensions are related to the scope of the sustainability (broad or narrow), its 

substitutability (weak or strong), and its goal orientation (absolute or relative). Moreover, 

Lankoski (Lankoski, 2016) concluded that the main issue with BS lies in its many grey 

areas. In contrast, its extremes (what is not at all sustainable or what is 100% sustainable) 

are commonly accepted. 

Regardless of the confusing terms, there are three that are used indistinctly with BS. For 

the purpose of the current dissertation, they will be considered equivalent despite some 

minimal differences. These terms are: "Corporate Sustainability" (CS) (Koç & Durmaz, 

2015; Rajnoha, Lesnikova, & Krajčík, 2017), "Sustainability Management" (SM), and 

"Organizational Sustainability" (OS). The case of SM is the clearest as it tends to be used 

with the word "business" before it. Whenever this is not the case, the whole paper refers 

to BS (Nawaz & Koç, 2018). Papers about OS refer to BS as an equivalent term, citing 

papers related to BS (Colbert & Kurucz, 2007) to define OS (Zawawi & Wahab, 2019). 

In other cases, the OS term is implicitly used to reference a company or business 

(Carayannis, Sindakis, & Walter, 2015). Finally, CS is either correlated with "sustainable 

business" (Kantabutra, 2019; Nicolăescu, Alpopi, & Zaharia, 2015) or used in the same 
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expression and separated by a bar or slash "corporate/business sustainability" (Montiel & 

Delgado-Ceballos, 2014). 

In contrast with the above equivalences, there are other terms that are significantly 

different and can give rise to confusion. 

2.2.1.1.- Business sustainability vs. corporate social responsibility 

A common misunderstanding of the BS term occurs with corporate social responsibility 

(CSR). Before we proceed with ways to measure BS, it is essential to highlight the 

differences between it and CSR. Even though the two terms are conceptually different, 

they have been used indistinctly by a significant number of academics and practitioners 

(Hediger, 2010; Montiel, 2008; Ngai, Law, Lo, Poon, & Peng, 2018; Okoye, 2009).  

The term CSR is associated with morality and advocating for ethical behavior (Hutchins 

& Sutherland, 2008), whereas BS is related to management approaches and future 

assurances while performing current operations (Bansal, P. & DesJardine, 2014). 

The term BS is also directly linked to consumption and production patterns (Delai & 

Takahashi, 2013), whereas CSR influences the ability of organizations to access loyal 

customers and a better public image (Piercy & Rich, 2015) while trying to achieve BS 

(Ngai et al., 2018). Companies see CSR as a way to improve their reputation and the 

business brand (Gupta, S. & Kumar, 2013). 

Furthermore, BS tends to search for greener ways to produce (Sarkis, Zhu, & Lai, 2011). 

Bansal and DesJardine give excellent examples of what BS is in contrast to CSR (Bansal, 

T. & DesJardine, 2015), as in the sustainable approach of the decision of the Norwegian 

sovereign wealth fund managers to avoid investments related to the exploitation of natural 

resources. In contrast, other companies may not reduce their exploitation of natural 
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resources but "compensate" it through charitable donations and cannot yet be considered 

sustainable businesses. 

2.2.1.2.- Business sustainability vs. sustainable development 

The last significant misconception of BS is in relation to sustainable development (SD). 

This confusion may arise from a broader concept of sustainability that has been acquired 

over recent years (Engert, Rauter, & Baumgartner, 2016; Hahn, Pinkse, Preuss, & Figge, 

2015), leading to statements such as the declaration that SD implies that a business ought 

to be sustainable (Lankoski, 2016). 

The term SD was first defined in the 1980s by the WCED (World Commission on 

Environmental Development) as "development that meets the needs of the present without 

compromising the ability of future generations to meet their own needs" (WCED, 1987). 

This definition of SD has remained mostly unquestioned and unmodified (O'Neil, 2018). 

The broad acceptance of the WCED definition of SD is also recognized by the IISD 

(International Institute for Sustainable Development) (IISD, 2020). 

According to various research studies, SD led to BS (Schaltegger, Lüdeke-Freund, & 

Hansen, 2012). Thus, SD and BS are interconnected. BS is the path a business follows to 

achieve a higher BS maturity level, represented by the vision of SD (Cagnin, Loveridge, 

& Butler, 2005). Moreover, a typology of BS was recently developed based on its 

contributions to SD (Dyllick & Muff, 2016). In their opinion, the question of 

sustainability is at the macro-level (economy, society, and world). It is followed by SD, 

in contrast with the micro-level (organizations) of BS (Dyllick & Muff, 2016). These 

authors suggested a new level within BS, which they called BS 3.0, or the "truly 

sustainable business”, to connect BS and SD. The main point of BS 3.0 is the shift from 
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a protective approach, trying to minimize the negative effect of the business, to a 

proactive approach looking for its positive impact on society and the planet. 

2.2.1.3.- The business sustainability definition 

Having explained the distracting terms of SD and CSR and their borders with BS based 

on their main differences, it is time to define the BS concept that is followed in this 

dissertation. The first point to consider is the continuously changing nature of the BS 

concept, which makes the usage of a static definition of the term somewhat complicated. 

An adaptable approach is more recommendable (Padin & Svensson, 2013). 

Considering the clarifications given above about the concept of BS, the current 

dissertation adopts the following definition: "a company’s or an organization’s economic, 

social and environmental efforts to implement and manage both its own and its business 

network’s impact on Earth’s life and ecosystems" (Svensson & Wagner, 2015). This 

definition was selected due to its general agreement with most of the available definitions: 

a) RobecoSAM referred to CS as a long-term effort (RobecoSAM, 2013) reflected 

in the "Earth’s life and ecosystems”, which forms part of the selected definition. 

b) Lüdeke-Freund highlighted the integration of environmental, social, and 

economic impacts (Schaltegger et al., 2012). 

c) The same authors (Svensson and Wagner) were also in alignment with the selected 

definition followed by subsequent researchers in the field (Laurell, Karlsson, 

Lindgren, Andersson, & Svensson, 2019). 

d) One of the most recent definitions of BS partially concurs with the selected 

definition, although missing the link with the three dimensions: "meeting needs of 

the firm’s direct and indirect stakeholders, such as shareholders, employees, 
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clients, pressure groups, communities, without compromising its ability to meet 

future stakeholder needs as well" (Huang, Shen, Shieh, & Tzeng, 2019).  

2.2.2.- Measuring business sustainability: the triple bottom line framework 

When the concept of sustainability is applied to organizations, it usually refers to the 

alignment of business practices in three ways: ecologically, societally, and economically. 

This is also known as the TBL approach (Alhaddi, 2015), a term associated with John 

Elkington (Elkington, 1997). It advocates companies (profit and non-profit) to consider 

the balance between the three dimensions (Isil & Hernke, 2017). 

The scope of application of the TBL has been expanded from its initial conception, linked 

to reporting, to a wider one as an equivalent to BS (Milne & Gray, 2013) or, more 

generally, as an analogy of sustainability (Brown, Dillard, & Marshall, 2006). 

Nowadays, the interpretation of sustainability as a balance between the three dimensions 

of the TBL could be considered predominant (Tregidga, Milne, & Kearins, 2018). The 

logic behind the TBL requires certain business practices to ensure they make the right 

contribution towards the organization’s sustainability (Isil & Hernke, 2017). In recent 

years, the TBL approach has been importantly acknowledged by researchers and 

practitioners (Garcia, Cintra, Rita de Cássia, S R, & Lima, 2016; Joyce & Paquin, 2016). 

Also recently, an analysis of how the TBL term is used and referred to in the press and 

academic journals reported that more than 90% of its references had a positive sentiment 

(Isil & Hernke, 2017), confirming its popularity according to the authors. 

In some cases, due to the demand of market stakeholders like global investors or 

regulators, a broader vision is suggested which includes governance and ethical 

dimensions in the TBL (Rezaee, 2016). Going even further in aspects of sustainability, 

the economic, governance, social, ethical, and environmental (EGSEE) model explicitly 
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includes the "integration" dimension (Brockett & Rezaee, 2012). However, integration is 

already implicitly considered in the three basic TBL dimensions (Svensson et al., 2018).  

Nonetheless, in addition to the studies mentioned above which try to enhance it with 

additional dimensions, not all research is in alignment with the TBL model. There have 

been some criticisms of its use as a reporting tool, ranging from the gap to measure and 

aggregate non-financial aspects (Norman & MacDonald, 2004) to the use of the TBL to 

justify through ad-hoc reporting the responses to government pressure and public 

requirements (Sridhar, 2012). 

In 2017, O'Neil criticized the TBL through an interesting assessment of the Australian 

Great Barrier Reef (GBR) sustainability plan (2015). She suggested the consideration of 

"perception politics" as a critical dimension to be added to the TBL to ensure the 

sustainability of the "business" (GBR) (O'Neil, 2018). With this in mind, she formulated 

the Quintuple Bottom Line (QBL), advocating for Perception Politics to be added to 

“People, Planet, Profits” as a fourth and fifth P4. This model is in line with the previously 

mentioned dimension of governance. 

Another major issue regarding the TBL approach is the lack of integration between the 

three dimensions, resulting in some firms basing their reports on non-interrelated actions 

and facts (Moneva, Archel, & Correa, 2006). This gap in the use of the TBL model has 

been highlighted by several researchers (Gou & Xie, 2017; Guillen-Royo, Guardiola, & 

Garcia-Quero, 2017; Isil & Hernke, 2017; Laurell et al., 2019; Svensson et al., 2018). In 

recent years, researchers have tried to mitigate this crucial inconsistency in the model by, 

 
4 Some authors make an analogy between the “Social, Environment and Economic” dimensions of the 

TBL and “People, Planet and Profits”. 
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for example, providing insights into the integration mechanism of the pillars of the TBL 

model (Svensson et al., 2018). 

As shown in the previous paragraphs, at the core of the BS measurement there is a 

consensus around the dimensions of the TBL (Ferro, Padin, Høgevold, Svensson, & Sosa 

Varela, 2019; Isil & Hernke, 2017). Given this, and because the TBL model contributes 

to supporting the SDGs drawn up by the United Nations (UN) in its 2030 agenda for SD 

(Ferro et al., 2019), this dissertation will take these three sustainability dimensions as the 

basis for the measurement of ATS sustainability through DPs of IOs. 

Furthermore, in 2016 a framework was suggested to measure BS through the TBL 

(Svensson et al., 2016), which has recently been validated across different contexts 

(Svensson et al., 2018). This validation makes the 2016 framework developed by 

Svensson et al. a robust starting point to assess the efforts made by companies and sectors 

towards BS. 

For the assessment of the DPs, the items suggested and tested by Svensson et al. (Ferro 

et al., 2019; Høgevold, Svensson, Rodriguez, & Eriksson, 2019; Laurell et al., 2019; 

Svensson et al., 2016; Svensson et al., 2018) will be used (Table 2). 

ECONOMIC SOCIAL ENVIRONMENTAL 

Profitability Organizational support Corporate footprint 

Competitiveness Whole business network The natural environment 

Cost reduction Longevity of perspective Climate change 

Brand value Consistency Global warming 

Finances Commitment Efficiency programs 

Reporting Dedication Multitude of initiatives 

Trade-offs Corporate culture Dematerialization 

Spin-offs Corporate reputation Decarbonizing 

Table 2.- Svensson TBL (Svensson et al., 2016) 

There are other frameworks that, in some cases, are based on the TBL, like the Global 

Reporting Initiative (GRI) (Stenzel, 2010). Others are more focused on specific 
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dimensions, like the SA8000® Standard, published by the Social Accountability 

International (SAI) and focused on the social pillar of sustainability (SAI, 2014). There 

are also frameworks oriented towards the stock markets, which replace the economic 

dimension with governance (FTSE Russell, 2020). 

When the TBL is used to assess sustainability in multiple sectors, the parameters are 

adapted for each dimension. For example, in the case of an assessment of inland 

transportation sustainability, in terms of social sustainability passenger security is 

considered (Stefaniec, Hosseini, Xie, & Li, 2020). In industrial sectors, multiple 

sustainability assessments have considered specific aspects of the industry, such as equity 

or wellbeing, to measure the social pillar in the palm oil industry of Malaysia (Lim, C. I. 

& Biswas, 2018), while a detailed breakdown of items was considered for an assessment 

of the manufacturing sector (Ahmad, Wong, & Rajoo, 2019). 

It was also decided to consider the case of the assessment of public transport sustainability 

for the aims of the current dissertation because of its similarities with the sector under 

study (ATS). The indicators suggested by Gruyter et al. to measure urban public transport 

sustainability were integrated into four groups: environmental, social, economic, and 

system effectiveness (De Gruyter, Currie, & Rose, 2017) (Table 3). 

Dimension Indicator 

Environmental 

Quantity of energy consumed 

Quantity of fuel consumed 

Mass of pollutants emitted 

Noise 

Land area consumed by public transport facilities 

Ecological impacts of right of way 

Mass of CO2 equivalents of pollutants emitted 

Social System accessibility 
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Cumulative opportunity (jobs/activity centres linked by 

public transport) 

Public transport access 

Average user trip distance 

Affordability 

User accessibility (% stations/vehicles accessible to all users) 

Population exposed to public transport emissions 

Disease burden related to public transport 

Public transport related deaths 

Public transport related accidents 

Economic 

Annual operating cost 

System wide capital costs 

Individual route capital costs 

Cost recovery (% costs recovered) 

Cost subsidies (% costs subsidised) 

Passenger km travelled per unit GDP 

Average financial cost per trip 

Average time cost per trip 

System Effectiveness 

Average occupancy rate of passenger vehicles 

Reliability 

Annual trips per capita 

Mode split 

Table 3.- Transport TBL (De Gruyter et al., 2017) 

As can be seen, the indicator varies even though the framework of Svensson et al. was 

developed from a generalist perspective (Svensson et al., 2016). For this reason, for the 

assessment of the sustainability impact of DPs in the ATS, both groups of indicators (De 

Gruyter et al., 2017; Svensson et al., 2016) are considered in the case study analysis. 

2.2.3.- Sustainability in the air transport sector 

Having defined the BS term and the way to measure it through the TBL framework, a 

review of the approach to ATS sustainability will be undertaken in the current subsection. 
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The main focus will be on airlines and then infrastructures (including airports and all their 

related services (maintenance repair and overhaul, traffic management…), while 

distribution service providers, manufacturers (passengers and freight), and lessors will 

not be assessed to the same level of detail. A similar approach to ATS sustainability was 

followed by well-known authors such as Birol, Şan, and Şiir Kilkiş in their publications 

between 2016 and 2019. Birol suggested two major factors in addition to the environment 

in ATS sustainability: the landside (represented by airports and support activities) and the 

airside (comprising airlines and air traffic management) (Kılkış, B., 2019). Earlier, Şan 

and Şiir published benchmarks for airport (Kılkış, Ş & Kılkış, 2016) and airline (Kılkış, 

Ş & Kılkış, 2017b) sustainability based on indexes developed from literature reviews. 

Besides, the same authors merged both indexes to develop a SASI (Sustainable Aviation 

Sector Index) (Kılkış, Ş & Kılkış, 2017a), which assesses ATS sustainability by airport-

airlines pairs.  

Improvements in ATS sustainability can be extended to the markets and communities 

around the sector by making them more competitive and, in general, by affecting the three 

dimensions of sustainability (Dimitriou & Sartzetaki, 2018) or, more specifically, by 

boosting equality (Dimitriou, 2017) or other social aspects like connectivity, accessibility 

or safety (Dimitriou & Sartzetaki, 2018). 

Two consecutive papers assessed the link between the aviation industry’s sustainable 

performance and sustainability reporting (Karaman, Kilic, & Uyar, 2018; Kılıç, Uyar, & 

Karaman, 2019). The authors based their analysis on the CSR and sustainability reports 

of companies, which usually followed the GRI index (Martínez-Ferrero, Garcia-Sanchez, 

& Cuadrado-Ballesteros, 2013) based on the TBL framework (Stenzel, 2010). The first 

research concluded that while company size showed a positive association with 

sustainability reporting, its growth was negatively associated (Karaman et al., 2018). It 
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was thus concluded, also considering other outcomes of the research, that there was a lack 

of significant connectivity between the performance in ATS sustainability and 

sustainability reporting (Karaman et al., 2018). The second research took a governmental 

perspective, confirming that airlines from regions with strong and socially advanced and 

environmentally advanced institutions were more likely to produce sustainability 

reporting (Kılıç et al., 2019). 

The importance of ATS sustainability policies has also been studied, confirming their 

positive impact on the TBL dimensions (Lutte & Bartle, 2017). Policy strategies in the 

ATS also directly affect the performance of the ATS (Itani 2015). Furthermore, the 

policy-based integration of sustainability in the ATS strategy indirectly contributes to 

reducing the environmental impact of the ATS (Kotze, 2017) and generally improving 

ATS sustainability. 

The main sustainability goals of the ATS are currently focused on the environment, and 

more specifically to reduce net aviation CO2 emissions by 50% by 2050, relative to 2005 

(IATA, 2018b). Even though this global challenge requires the alignment of the whole 

value chain, IATA is committed to supporting this goal through four strategic pillars and 

various initiatives and programs, including one which is part of the case study (FRED+). 

The four strategic pillars are “Technology”, “Operations improvements”, 

“Infrastructure”, and a “Global market measure” (IATA, 2018). 

The technology aspect ranges from fuel efficiency to innovative and more efficient 

aircraft designs. The importance of fuel efficiency for airlines is related to environmental 

efficiency and economic efficiency, which can result in savings of up to 42% for the least 

efficient carriers (Zou, B., Elke, Hansen, & Kafle, 2014).  
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Fuel efficiency can be achieved in different ways, but one of the most promising is the 

use of sustainable aviation fuels (SAFs) (Gemmer, 2019; IATA, 2018), mainly because 

it is the only feasible short- to mid-term option for airlines to minimize their emissions 

(Kosir, Heyne, & Graham, 2020; Zhang, Libing, Butler, & Yang, 2020). However, it is 

important to highlight that, even without SAFs, it seems that airlines are achieving the 

IATA goals. In fact, before the COVID-19 crisis, the average annual fuel efficiency 

improvement of US carriers between 2010 and 2018 was 1.52%, above the 1.5% target 

(Cho, Li, & Bardell, 2019). 

Aircraft efficiencies can be considered from a long-term perspective, as in electric aircraft 

(Seresinhe, Lawson, & Madani, 2019; Wheeler, 2016) or hybrid propulsion engines 

(Thauvin et al., 2016), along with the use of alternative energy sources or the design of 

revolutionary wings (Ahmed & Kurtulus, 2019). In summary, the whole aircraft design 

is going through a full revamp in the search for more sustainable engines from the 

perspectives of performance and cost (Iemma, Pisi Vitagliano, & Centracchio, 2017) as 

well as noise impact (Iemma, Pisi Vitagliano, & Centracchio, 2018). 

Operationally, the reduction of the environmental impact comes from multiple sides of 

the ATS value chain. First from the airside, where flight trajectory optimization has been 

broadly studied due to its direct link with fuel consumption optimization (Lindner, 

Rosenow, & Fricke, 2019; Matsuda, Harada, Kozuka, Miyazawa, & Wickramasinghe, 

2017) and therefore with cost reductions (Fan et al., 2020; Murrieta-Mendoza & Botez, 

2020). An extreme but significant example of flight trajectory optimization reported a 

CO2 reduction of around 100 kg/person through non-stop routes vs. the best connectivity 

option (Debbage & Debbage, 2019). 

Air traffic management optimization has also been tackled from an institutional approach. 

One example is the Single European Sky (SES) initiative, which presents significant 
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environmental and economic advantages for the ATS (Button & Neiva, 2013; Efthymiou 

& Papatheodorou, 2018). 

On the landside, there are various ways to reduce the environmental impact of the ATS 

through ground operations efficiency improvements. Airports distinguish five ground 

operations based on their source: equipment, passengers, baggage, airport traffic, and 

airline operations (IATA, 2020c). Innovations in baggage management have highlighted 

the importance of dissociating the flows between passengers and baggage to improve 

operational sustainability (Loskot & Ball, 2015). Aircraft turnaround has also been 

identified as an essential factor in airline operations, especially for short-haul operations 

(Schmidt, M., 2017). In this regard, simulations and modeling have been performed, 

showing significant cost advantages (Cheng-Lung Wu, 2004). The usage of electric tugs 

for aircraft ground handling has also been assessed, with significant emission reductions 

in comparison with the use of non-electric tugs (Baxter, G., Sabatini, & Wild, 2015). 

As well as the mitigation of the environmental impact, which in the case of aviation is 

directly linked to improvements in economic sustainability when the right efficient 

policies are adopted (Forsyth, 2011), other studies have considered improvements to the 

measurements of how the economic and operational performance of an airline impacts its 

financial performance (Jenatabadi, Babashamsi, Khajeheian, & Amiri, 2016). To manage 

an airline’s economic sustainability, an integrated view with the other management 

systems has been identified as critical to monitor the level of reserves, the adequate degree 

of diversification of activities, or the required increases of equity capital (Aubakirova & 

Konovalova, 2019). 

Even though it has been highlighted as a knowledge gap in reference to transport (Zhao, 

Ke, Zuo, Xiong, & Wu, 2020), various scholars have considered social sustainability 

within the ATS. For example, social sustainability in the ATS was considered in terms of 
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employees in the United Arab Emirates (UAE) in a study which found that the most 

important factor for employee social sustainability was management support, 

outweighing the impact of employee well-being, communication, control system and 

training criteria, and reward, which was determined to be the least important (Al 

Marzouqi et al., 2019). 

2.3.- Digitalization and sustainability 

Having introduced the concept of ATS sustainability, it is time to talk about digitalization 

and how it can impact sustainability. This section is therefore structured in two parts. The 

first one draws the borders of digitalization, and the second the impact of digitalization 

on sustainability. It also covers the different mechanisms that can trigger improvements 

in sustainability due to digitalization. 

2.3.1.- The concept of digitalization  

New technologies historically bring new ways of work and tend to induce adjustments in 

the way business and society works (Schwab, 2016). In the 18th century, the first industrial 

revolution was triggered by the invention of the steam engine, making possible what we 

know as industrial production. The second revolution, provoked by the development of 

electricity, occurred between the end of the 19th and the beginning of the 20th century, 

enabling a higher manufacturing quality (Popkova, Ragulina, & Bogoviz, 2019). Then, 

during the second half of the 20th century, digital technologies began to appear, 

introducing the computer and the internet (Schwab, 2016). Currently, depending on which 

author we consult, we are living the fourth (Popkova et al., 2019; Schwab, 2016) or fifth 

revolution (Jovanović, Dlačić, & Okanović, 2018). In principle, it can be considered the 

digital revolution in the industrial sectors, the so-called Industry 4.0 revolution. 
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In the current wave of digitalization, companies are expected to invest around 2 trillion 

USD in digitalization by 2022 (IDC, 2018). In 2018, the International Data Group (IDG) 

estimated that 40% of all technology costs were going towards digital transformation 

(IDG, 2018). In the same year, a survey revealed that more than 70% of the companies 

surveyed had a digital transformation strategy (TechRepublic, 2018) 

Before entering into an assessment of the link between digitalization and sustainability, 

it is essential to clarify the concept of digitalization. Nowadays, the term ‘digitalization’ 

is used very broadly, but it is associated with two similar terms that make it troublesome 

to delimitate its scope due to their interchangeable usage by practitioners and researchers. 

These additional terms are "digitization" and "digital transformation" (Bloomberg, 2018; 

Henriette, Feki, & Boughzala, 2015; Schallmo, Daniel RA & Williams, 2018).  

2.3.1.1.- Digitalization vs. digitization 

In the case of digitization, the differences with digitalization are evident. The definition 

of the Oxford English Dictionary (OED), referred to by Brennen S. and Kreiss D. 

(Brennen & Kreiss, 2014), defines digitization as "the action or process of digitizing; the 

conversion of analog data (esp. in later use images, video, and text) into digital form". In 

contrast, digitalization is defined as "the adoption or increase in the use of digital or 

computer technology by an organization, industry, country, etc.". These definitions have 

led some authors to refer to digitization and digitalization as sequential "eras" within the 

digital revolution wave (Jovanović et al., 2018).  

Other authors have adopted the definition of digitization by Tilson et al.: "Digitization is 

the technical process of converting analog signals into a digital form, and ultimately into 

binary digits, and is the core idea brought forward by computer scientists since the 

inception of the first computers" (Tilson, Lyytinen, & Sorensen, 2010). Based on this 
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definition, the same authors constructed their understanding of digitalization as a socio-

technical phenomenon related to the adoption and usage of digital technologies in various 

contexts: individual, organizational and societal (Legner et al., 2017). Within that 

understanding of digitalization, Legner et al. identified three digitalization waves. The 

first wave is related to the replacement of paper, the second to the appearance of the 

internet, including the associated new types of businesses, and the final current one to the 

convergence of social, mobile, analytics and cloud (SMAC) computing technologies 

(Legner et al., 2017). However, this last digitalization wave has a major difference 

compared to the earlier previous ones: the drivers are no longer the technology itself but 

the users of that technology (Brennen & Kreiss, 2014). 

Regardless of the differences set out in the previous paragraph, there are still authors who 

consider both terms as equivalents (Ornig, 2016), leading to confusion in the field of 

research that goes much further than the simple conversion of an analogue to a digital 

signal. This is the case of the research conducted by Kayikci Y., who studied the change 

of the logistic process beyond the pure digitization of data (Kayikci, 2018).  

Furthermore, some authors embed the transformation from analogue to digital in the 

concept of digitalization together with the facilitation of value creation (Amit & Zott, 

2001). Especially relevant in this interpretation of digitalization is the case of Reis J. et 

al. (Reis, Amorim, Melão, Cohen, & Rodrigues, 2019). After assessing multiple 

definitions of digitalization, they suggested a description that covers all the definitions 

found, including that of data transformation to digital format. 

To draw the borders within the current dissertation, the author has selected the digitization 

definition suggested by Gartner: "Digitization is the process of changing from analog to 

digital form, also known as digital enablement. Said another way, digitization takes an 

analog process and changes it to a digital form without any different-in-kind changes to 
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the process itself" (Gartner, 2018). This definition is in line with the definitions provided 

by the OED and Jovanovic M. et al. (Jovanović et al., 2018). It also helps to delimit the 

research scope, avoiding the consideration of programs related only to pure analogue to 

digital transformation. 

2.3.1.2.- Digitalization vs. digital transformation 

There is some ambiguity in the scientific literature regarding the differences between 

digitalization and digital transformation, presumably due to the lack of interest on the part 

of researchers themselves to establish clear borders to their studies (Srai & Lorentz, 

2019). First of all, it is essential to point out that it was business professionals who 

invented the term “digital transformation” (Reis et al., 2019), and only after that did 

academics begin to study it. Digitalization and digital transformation are used indistinctly 

in many papers (Antikainen, Uusitalo, & Kivikytö-Reponen, 2018; Neligan, 2018; Qiu, 

Xu, & Xu, 2018). Moreover, in some cases, digitalization is regarded as a transformation 

process (Hagberg, Sundström, & Nicklas, 2016), which is even closer to the idea of digital 

transformation. 

The number of definitions of the term “digitalization” gathered by the latest literature 

reviews is considerable (Jovanović et al., 2018; Parida, Sjödin, & Reim, 2019; Reis et al., 

2019), plus the definitions that they suggest based on the definitions assessed (Table 4). 

Reference Definition 

 (Maxwell & McCain, 

1997) 

Digital technology takes information and breaks it down into its 

smallest components. By transforming an analogue signal into 

discrete pieces, digitalization makes it possible to manipulate 

information, text, graphics, software code, audio, and video in 

ways never before thought of, thus its informating, transforming 

capabilities 

 (Hagberg et al., 2016) Digitalization is one of the most significant on-going 

transformations of contemporary society and encompasses 

many elements of business and everyday life. Digitalization 

refers both to a transformation from "analogue" to "digital" (e.g. 

a shift from cash to electronic payments) and to the facilitation 
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of new forms of value creation (e.g. accessibility, availability, 

and transparency) 

 (i-SCOOP, 2017) Digitalization is defined as the use of digital technologies and 

of data in order to create revenue, improve business, 

replace/transform business processes and create an environment 

for digital business, whereby digital information is at the core 

 (Lenka, Parida, & 

Wincent, 2017) 

The industrial management literature defines the digitalization 

as the phenomenon of intelligent connected machines that 

information and digital technologies power 

 (Machekhina, 2017) Digitalization means transformation of all information types 

(text, sound, visuals, video and other data from various sources) 

into the digital language 

 (Parviainen, Tihinen, 

Kääriäinen, & Teppola, 

2017) 

The action or process of digitizing; the conversion of analogue 

data (esp. in later use images, video, and text) into digital form 

 (Thorseng & Grisot, 

2017) 

The transformation of existing socio-technical structures that 

were previously mediated by non-digital artefacts or 

relationships into ones that are mediated by digitized artefacts 

and relationships with newly embedded digital capabilities 

 (Valenduc & Vendramin, 

2017) 

The term "digitalisation" is not the irruption of a new revolution, 

but the pervasive synergy of digital innovations in the whole 

economy and society 

 (Devereux & Vella, 

2018) 

Digitalization is the process of spreading of a general purpose 

technology. The last similar phenomenon was electrification. 

Digitalization of products and services shortens distances 

between people and things. It increases mobility. It makes 

network effects decisive. It allows the use of specific data to 

such an extent that it permits the satisfaction of individual 

customer needs – be it consumers or businesses. It opens up 

ample opportunities for innovation, investment, and the creation 

of new businesses and jobs. Going forward it will be one of the 

main drivers of sustainable growth 

 (Eling & Lehmann, 

2018) 

The integration of the analogue and digital worlds with new 

technologies that enhance customer interactions, data 

availability and business process 

 (Gobble, 2018) Digitalization refers to the use of digital technology, and 

probably digitized information, to create and harvest value in 

new ways 

 (Morley, Widdicks, & 

Hazas, 2018) 

Digitalization is the growing application of ICT across the 

economy "encompassing a range of digital technologies, 

concepts and trends such as artificial intelligence, the "Internet 

of Things" (IoT) and the Fourth Industrial Revolution" 

 (Ringenson, Höjer, 

Kramers, & Viggedal, 

2018) 

Digitalization is about social life's restructuring around digital 

communication and media infrastructures 

 (Gartner, 2018) Digitalization is the use of digital technologies to change a 

business model and provide new revenue and value-producing 

opportunities; it is the process of moving to a digital business 

 (Luz Martín‐Peña, Díaz‐

Garrido, & Sánchez‐

López, 2018) 

Industry 4.0 is being encouraged by the introduction of digital 

technologies that push the specialization of the value chain and 

also connectivity between actors. Industry 4.0 heralds greater 

operational efficiency and the development of new products, 

services, and business models 
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 (Jovanović et al., 2018) Where digital technologies are used to change business models, 

create revenue, improve business and value-producing 

opportunities 

 (Kane, Palmer, Phillips, 

Kiron, & Buckley, 2018) 

Digitalization is the innovation of business models and 

processes that exploit digital opportunities 

 (Crittenden, Biel, & 

Lovely III, 2019) 

Digitalization creates new forms of interaction between 

companies and customers through channels 

 (Gebre-Mariam & 

Bygstad, 2019) 

Digitalization refers to the development and implementation of 

ICT systems and concomitant organizational change, it involves 

the transformation of socio-technical structures formerly 

mediated by non-digital artefacts into ones mediated by 

digitized artefacts 

 (Srai & Lorentz, 2019) Digitalization is defined as the way many domains of social life 

are restructured around digital communication and media 

infrastructures. In simple terms, digitalization may be defined 

as the use of digital technologies 

 (Reis et al., 2019) Digitalization is the phenomenon of transforming analogue data 

into digital language (i.e. digitization), which, in turn, can 

improve business relationships between customer and 

companies, bringing added value to the whole economy and 

society 

 (Rachinger, Rauter, 

Müller, Vorraber, & 

Schirgi, 2019) 

Digitization (i.e., the process of converting analogue data into 

digital data sets) is the framework for digitalization, which is 

defined as the exploitation of digital opportunities. 

Digitalization by means of combining different technologies 

(e.g., cloud technologies, sensors, big data, 3D printing) opens 

unforeseen possibilities and offers the potential to create 

radically new products, services and BM 

 (Parida et al., 2019) Use of digital technologies to innovate a business model and 

provide new revenue streams and value-producing 

opportunities in industrial ecosystems 
Table 4.- Digitalization definitions (Jovanović et al., 2018; Parida et al., 2019; Reis et al., 2019) 

There are only two definitions repeated in the literature reviews, that of Gobble M. 

(Gobble, 2018) and that of i-SCOOP (i-SCOOP, 2017). Furthermore, both cases 

implicitly refer to value creation, and like most of the other definitions, they do not reduce 

digitalization to the concept of digitization. Henceforth, in the current dissertation, the 

adopted definition of digitalization is the one proposed by Parida et al. (Parida et al., 

2019). This definition is based on a substantial literature review, considering value 

creation for the industrial ecosystem. Additionally, it is close to the objective of the writer 

of this dissertation with respect to the added value that digitalization could have on 

sustainability. 
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Digital transformation is considered in some cases beyond digitalization due to the skills 

involved, positioning digitalization as an enabler of digital transformation as a whole 

(Schallmo, Daniel, Williams, & Boardman, 2017). This is not the case of the last two 

literature reviews on digital transformation. The first confirms the similarity of the terms 

concerning their application to services, processes, and organizational structures (Reis et 

al., 2019). The second, and most recent literature review, defines digital transformation 

as a not organization-centric concept, in alignment with all digitalization definitions, 

while also mentioning the importance of improvement (Vial, 2019). Henceforth, in the 

current dissertation, both terms will be considered as interchangeable for literature review 

purposes and methodological considerations. 

2.3.2.- Impact of digitalization on sustainability 

In this section, the interrelations between digitalization and sustainability will be 

reviewed based on the available literature. This will be done considering the clarification 

provided about the definition of digitalization. It will also take into account the borders 

previously defined for sustainability. 

The link between digitalization and sustainability has been widely studied (Savastano, 

Amendola, Bellini, & Fabrizio D’ascenzo, 2019; Vial, 2019; Vidmar & Pucihar, 2019) 

and has positive and negative implications (Arnold & Fischer, 2019). Even though this 

thesis is concerned with the positive effects of digitalization on sustainability, the threats 

that digitalization poses for sustainability should also be considered. 

In this respect, various threats have been identified as being potentially triggered or 

increased due to digitalization. The most significant of these, concerning the 

environmental dimension of sustainability, is the carbon footprint of digitalization. In this 

regard, Patsavellas and Salonitis highlighted the impacts of the digitalization of 
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manufacturing on the carbon footprint (Patsavellas & Salonitis, 2019). They questioned 

the assumption of the neutral effect of digitalization, which is based on no empirical 

evidence. Furthermore, they confirmed the absence of a framework to assess the CO2 

emissions of various components of digitalization such as data capture, transmission, or 

storage (Patsavellas & Salonitis, 2019). 

In an extensive study of the impact of AI, PwC identified six categories of risks, two of 

which are related to sustainability dimensions (Herweijer, Celine & Waughray, 2018): 

• Economic risks: including job-displacement risks or liability risks. 

• Societal risks: including the proliferation of autonomous weapons. 

In addition, the other four categories identified could indirectly represent risks for 

sustainability: for example, security risks or ethical risks due to a lack of values.  

From a social perspective, the risk of digitalization leaving people behind because of a 

lack of engagement should also be carefully considered (D^2S, 2020).  

While studying the sustainable opportunities of urban transport through digitalization, 

Creutzig et al. assessed both sides of the coin. Each of the dimensions of a sustainable 

urban transport could contribute to or against sustainability (Creutzig et al., 2019). 

A summary of all the possible threats when considering the digitalization of a process, 

company or sector was gathered in 2019 through a strengths, weaknesses, opportunities 

and threats (SWOT) analysis (Arnold & Fischer, 2019). It was evident that the 

opportunities to improve sustainability through digitalization were considerably greater 

than the threats. In any case, when having to deal with digitalization, we need to pay 

attention to both the risks and the opportunities.  
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When we focus on opportunities generated by digitalization for sustainability 

improvements, the research can be divided into two main streams: general studies, 

including literature reviews, and sectorial assessments. By sector, the most common 

studies are related to digitalization of the supply chain (Muñoz-Villamizar, Solano, 

Quintero-Araujo, & Santos, 2019; Rogetzer, Nowak, Jammernegg, & Wakolbinger, 

2019; Sanders, N. R., Boone, Ganeshan, & Wood, 2019), logistics (Cullinane, Browne, 

Karlsson, & Wang, 2017; Hafner & Malmström, 2019; Kayikci, 2018) and the industrial 

sector (Holmström, Liotta, & Chaudhuri, 2017; Neligan, 2018; Savastano et al., 2019), 

and are commonly linked with the fourth industrial revolution (Ghobakhloo, 2019; 

Herweijer & Waughray, 2018). In addition, there are other interrelated fields in which 

researchers have focused their interest regarding the aforementioned link as in, for 

example, transport and smart cities (Kar, Ilavarasan, Gupta, Janssen, & Kothari, 2019). 

Other studies have considered how proper digitalization governance could impact the 

sustainability of countries (Jovanović et al., 2018; Linkov, Trump, Poinsatte-Jones, & 

Florin, 2018; Veiko, 2019). Relevant studies have also been conducted into other sectors, 

including luxury (Hougaard, 2016), construction (Tibaut & Zazula, 2018), education (Lo, 

2019; Versteijlen, Salgado, Groesbeek, & Counotte, 2017), agriculture (Kenney, Serhan, 

& Trystram, 2020) or banking (Diener & Špaček, 2020). 

The assessments of digitalization and sustainability in the transport sector are split 

between public transport (Creutzig et al., 2019; Davidsson, Hajinasab, Holmgren, 

Jevinger, & Persson, 2016; Heiskala, Jokinen, & Tinnilä, 2016), maritime transport 

(Heilig, Lalla-Ruiz, & Voß, 2017; Zerbino, Aloini, Dulmin, & Mininno, 2019) and air 

transport. Multiple types of research on digitalization in the ATS have been conducted, 

but the facts are more scarce specifically about its link with sustainability. Most of the 

studies on ATS digitalization and sustainability have focused on airports (Di Vaio & 
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Varriale, 2020; Kovynyov & Mikut, 2019; Stark, 2020b) or more indirectly on tourism 

(Chatzisavva, 2018; Santana, 2019; Zienarski & Such-Pyrgiel, 2019). There is also a body 

of research on airline digitalization (Bygstad, Aanby, & Iden, 2017; Somsen, Borgman, 

Langbroek, & Amrit, 2019; Yoon, Yoon, & Yang, 2006), although far less has been 

written on the combined assessment of the impact of digitalization on their sustainability 

(Ordieres-Meré, Remón, & Rubio, 2020).  

The generic as well as sector-focused papers that study how digitalization brings 

sustainability improvements highlight various facets of the link. These facets are of two 

main kinds: interrelational or contextual. The interrelational subset is formed by the 

indirect mechanisms triggered by digitalization that impact the sustainability dimensions.  

The most relevant of the interrelational mechanisms based on the literature is knowledge 

management (Cullinane et al., 2017; Heiskala et al., 2016; Klymenko, Halse, Jæger, & 

Nerger, 2019; Koistinen, Uusitalo, & Huostila, 2017; Ordieres-Meré et al., 2020). At the 

same time, knowledge is the basis for other mechanisms, such as decision-making support 

(Creutzig et al., 2019; Maffei, Grahn, & Nuur, 2019; Zerbino et al., 2019) or transparency 

(D^2S, 2020; Diener & Špaček, 2020; Heemsbergen, 2016; Sanders et al., 2019), which 

have direct impacts on the dimensions of sustainability (Rappitsch, 2017; Tibaut & 

Zazula, 2018). In parallel, knowledge is improved by big data (Elmassah & Mohieldin, 

2020; Muñoz-Villamizar et al., 2019; Song et al., 2017; Zhang, Yingfeng, Ren, Liu, & 

Si, 2017), process mining (Zerbino et al., 2019) or data sharing (Kenney et al., 2020; 

Pappas, Mikalef, Giannakos, Krogstie, & Lekakos, 2018), which are all digitalization 

enablers. Another digitalization technology, AI, also supports decision making (Creutzig 

et al., 2019; Herweijer & Waughray, 2018; Sanders et al., 2019) and, together with 

knowledge, enhances the efficiency of the processes (Aksin-Sivrikaya & Bhattacharya, 

2017; Heilig et al., 2017; Holmström et al., 2017), impacting economic (Hafner & 
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Malmström, 2019; Leviäkangas, 2016), environmental (De Marchi & Di Maria, 2019; 

Kar et al., 2019; Rappitsch, 2017) and social aspects (Bhutani & Paliwal, 2015; Kar et 

al., 2019; Vidmar & Pucihar, 2019) of firms and sectors.  

In addition to decision making, AI also improves knowledge (Sanzogni, Guzman, & 

Busch, 2017) and automatization (Paschek, Luminosu, & Draghici, 2017), always 

considering AI in the generalistic way expressed by Bessen et al. as technology including 

machine learning within its scope (Bessen, Impink, Reichensperger, & Seamans, 2018). 

Knowledge, based on big data, also supports the enhancement of transparency, which 

improves the social sustainability of, for example, construction processes by facilitating 

the availability of images of the progress of the building, engaging the stakeholders 

through public presentations and improving public trust (Tibaut & Zazula, 2018). Due to 

the complexity of the interrelationship previously described, a semantic network has been 

created to facilitate its understanding (Semantic Network 1). 

 

Semantic Network 1.- Interrelationship of digitalization and sustainability 

In relation to this semantic network, aside from the “Artificial Intelligence” technology, 

the other four mechanisms identified also improve the capacity for “Automatization”. The 
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potential improvement for “Automatization” through “Big Data” has been assessed in the 

field of radiation therapy (Schmidt, O., Ballmann, Bert, & Fietkau, 2019), and evidence 

of its positive association has been pointed out in the Industry 4.0 field (da Silva, Fernanda 

Schafer Tesch, da Costa, Crovato, & da Rosa Righi, 2020). A “perfect match” has been 

confirmed by researchers between the “Process Mining” tool and “Automatization” 

(Geyer-Klingeberg, Nakladal, Baldauf, & Veit, 2018). 

The directionality of the interactions is an interesting factor observed in the literature. 

This means that the inter-layer links go from “Digitalization” to the “Sustainability” 

pillars, and never in the other direction. The examples in the literature are vast, but just 

to give a few of them: “Artificial Intelligence” to “Automatization” (Ivančić, Vugec, & 

Vukšić, 2019), “Big Data” to “Knowledge” (Pauleen & Wang, 2017), “Knowledge” to 

“Efficiency” (Tsui & See-to, 2017; Yadav, Pant, & Seth, 2020), “Decision Making” to 

“Efficiency” (Henke, Cartenì, Molitierno, & Errico, 2020) or “Efficiency” to 

“Environmental sustainability” (Greer, Rakas, & Horvath, 2020) and to “Economic 

sustainability” (Zaharia & Pietreanu, 2018). 

Understanding “Big Data” following Gartner’s definition: “Big data is high-volume, 

high-velocity and/or high-variety information assets that demand cost-effective, 

innovative forms of information processing that enable enhanced insight, decision 

making, and process automation” (Gartner, 2020), it is already clear the enabler role that 

it plays in “Decision Making” and “Automatization”. 

Aside from directionality, researchers have reported various intra-layer links within each 

layer, like the previously commented on support of “Knowledge” to “Decision Making”. 

Another interesting link is that between “Transparency” and “Efficiency”. This has been 

identified in multiple fields, like public procurement processes, in which “Efficiency” 

grows when they become more transparent (Osei-Afoakwa, 2014). Also, in a Dutch 
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government case assessment, the enhancement capacity of “Transparency” over 

“Efficiency” was clearly stated by Dubbink et al. (Dubbink, Graafland, & Van 

Liedekerke, 2008). Furthermore, it was found that in long term employment relationships, 

“Transparency” improves labor market “Efficiency” (Işgın & Sopher, 2015). 

The connection between “Knowledge” and “Decision Making” with “Automatization” is 

clear. “Knowledge” is considered a booster for the sustainable “Automatization” of 

industry (Rojko, K., 2020) or the main driver for it, as demonstrated through a case study 

in the aeronautical materials manufacturer subsector (Barbosa & Andrade Bezerra, 2019). 

In contrast, the link between “Decision Making” and “Automatization” has been defined 

in the literature as a bidirectional link. The support of “Decision Making” improvement 

to “Automatization” sometimes includes the application of “Artificial Intelligence” as 

well as the use of advanced sensors and actuators (Elliot & Boyd, 2020), like in the case 

of driver-automation (Zhang, Yongheng et al., 2019). In the other direction, the support 

of “Automatization” to “Decision Making” has been identified, for example, in the 

medical imaging field, where “Automatization” is adding a lot of value to supporting 

decisions (Dey, S. Ashour, & Borra, 2017).  

The bidirectionality in intra-layer links has also been identified between economic and 

environmental sustainability, especially if we look at the transport sector, where both 

pillars tend to go together thanks to the fuel consumption optimization factor impacting 

both dimensions (Boglioni & Zambelli, 2018). This combined positive impact also 

happens in other sectors, for example optimizing soil usage in building construction in 

Iran (Hosseinzadeh, 2019). 

In parallel with this bidirectional influence, the research literature has identified the need 

for social sustainability to meet the environmental objectives that the social factor 

provides to environmental sustainability (Vallance, Perkins, & Dixon, 2011). In addition, 
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Jensen et al. identified the potential negative impact that the absence of social 

sustainability may have on energy performance through research on Denmark’s buildings 

and residential areas (Jensen, Jørgensen, Elle, & Lauridsen, 2012). 

At the first layer of this semantic network (Semantic Network 1), there are multiple intra-

layer directional links. Numerous papers confirm the support provided by “Big Data” 

(Duan, Y., Edwards, & Dwivedi, 2019b; Lin, K. et al., 2019; Melnichuk, 2020), “Data 

Sharing” (Draxl & Scheffler, 2019; Lin et al., 2019; Stead, 2018), and “Integrated 

Connectivity” (Byrd, 2020) to “Artificial Intelligence” technologies.  

“Data Sharing” supports, based on the literature, “Big Data”. Data sharing has been 

defined by the Support Centre for Data Sharing as a: “collection of practices, 

technologies, cultural elements and legal frameworks that are relevant to transactions in 

any kind of information digitally, between different kinds of organizations” (Support 

Centre for Data Sharing, 2020b), highlighting as one of the benefits of its implementation 

that: “Sharing data enables unprecedented collaboration and data-driven decision 

making”. The Support Centre for Data Sharing is an EU-funded organization that 

“focuses specifically on researching, documenting, and reporting about the data sharing 

practices” (Support Centre for Data Sharing, 2020a). Therefore, “Big Data”, as 

previously defined, directly benefits from “Data Sharing”. Their link is highlighted 

multiple times in the medical research field to improve the diagnostic through secure 

“Data Sharing2 approaches that improve the “Big Data” about specific medical topics 

(Poldrack & Gorgolewski, 2014; Toga & Dinov, 2015). Its connection also appears in the 

energy field (Yassine, Shirehjini, & Shirmohammadi, 2015), placing “Data Sharing” as 

an enabler of “Big Data”. 
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“Integrated Connectivity” is usually related to the Internet of Things (Vermesan & 

Bacquet, 2017), and in the last few years with Industry 4.0 (Gold, Wallstedt, Vikberg, & 

Sachs, 2019) as a core concept for its realization.  

To finalize the “Technologies & Tools” intralayer links, the “Process Mining” tool is 

supported by all the other mechanisms. The most relevant link seems to be with “Big 

Data” (Eggers & Hein, 2020; Van der Aalst, Wil & Damiani, 2015; Yang, H., Park, Cho, 

Song, & Kim, 2014). 

Between the categories “Business Capabilities” and “Business Objectives”, the most 

relevant links based on the literature are between “Automatization” and “Efficiency” and 

between “Knowledge” and “Efficiency”. Considering the term “Automatization” in the 

broader way suggested by IBM, it covers various areas where human input is minimized 

thanks to the application of technology (IBM, 2020). This involves robotic process 

automation (RPA), a trending topic directly linked with automation and the potential to 

enhance human productivity (Herzberg, Panikkar, Whiteman, & Sahu, 2020). IBM goes 

beyond the impact of “Automatization” on “Efficiency”, linking it, based on their 

research, to improving the customer experience (IBM, 2018). Furthermore, thanks to the 

digitalization of warehouse management, “Automatization” makes supply chains more 

sustainable through improved “Efficiency” (Minashkina & Happonen, 2020). This is the 

case not only in that field, but in many others, like agriculture (Kashapov, Nafikov, 

Nigmatzyanov, Sayfutdinov, & Mingazov, 2020) electromechanical production 

(Kashapov, Khafizov, Nurullin, & Sadykov, 2018), or even the back end of 

manufacturing lines (Schulz, Egodage, Tabbone, & Garetto, 2017). 

The potential impact of improved “Knowledge” on the “Efficiency” of businesses is also 

well documented in various fields like private equity, where “Knowledge” is linked with 

“Efficiency” in investments (Massi & Shah, 2019). More specifically, in the transport 
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sector multiple works have highlighted this link in maritime logistics (Lee & Song, 2010) 

or the cargo subsector (Melo, Netto, Ferreira Filho, Virgílio José Martins, & Fernandes, 

2010). At an organizational level, the influence that proper “Knowledge” management 

has on the performance of a business has been studied in the context of small- and 

medium-sized enterprises (Migdadi, M., 2009). More generically, improved 

“Knowledge” management is directly connected with an increase in “Efficiency” (Fugate, 

Stank, & Mentzer, 2009; Zheng, Yang, & McLean, 2010). 

The influence exercised by “Efficiency” is on both “Economic sustainability” and 

“Environmental sustainability”. In some cases, like the ATS, that influence is doubled 

when “Efficiency” refers to fuel consumption optimization (Singh & Sharma, 2015a). In 

the specific case of the impact on “Economic sustainability”, it has been linked with 

“Efficiency” in real case studies, like the one performed in Cambodia that showed the 

connection between resource-efficient usage and green economic sustainability 

(Luukkanen et al., 2019). Furthermore, the connection between “Efficiency” and 

“Economic sustainability” has also been demonstrated by Borza M., who highlighted the 

importance of eco-efficiency in a pragmatic approach to obtain the desired sustainable 

outcomes (Borza, 2014). 

To conclude with the interlayer directional links, it is important to highlight the important 

role attributed to “Transparency” over recent years with respect to sustainability. In this 

regard, “Transparency” is usually connected with the governance of sustainability (Gupta, 

A., Boas, & Oosterveer, 2020). Thanks to digitalization, hyper-transparency and its 

influence on sustainability are considered a business objective (Kos & Kloppenburg, 

2019). 
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Assessing the relevance of each of the identified “Business Objectives”, it is clear that 

“Efficiency” is much more relevant than “Transparency” when considering the number 

of references obtained from the four main academic search engines. 

Search text Scopus (Elsevier) 
Social Sciences 

Citation Index  

ABI/INFORM 

Complete 
Google Scholar 

“Business 

Objective” AND 

“Transparency” 

123 25 157 4,270 

“Business 

Objective” AND 

“Efficiency” 

451 136 575 13,500 

Table 5.- Business Objectives references 

Regarding the contextual aspects required to achieve sustainable improvements through 

digitalization, these include innovation, the consideration of new BMs, and the 

stakeholders (Semantic Network 1). These are essential aspects that need to be considered 

when handling a DP if the aim is to impact the sustainability of the targeted process, 

company, or sector.  

The culture of technological innovation ensures that any disruption to sustainability is 

addressed correctly (Nasiri, Tura, & Ojanen, 2017). Other authors go beyond innovation 

and suggest eco-innovation (Hanelt, Busse, & Kolbe, 2017) as the path to making digital 

transformation sustainable by itself. This eco-innovation is in line with the "Greening IT" 

trend and in contrast with the "Green by IT" concept, which looks for sustainability in the 

process but not necessarily in the digitalization itself (Gensch, Prakash, & Hilbert, 2017).  

From the perspective of BMs, the importance of innovation to ensure improved 

sustainability through digitalization falls under two factors: the invention of advanced 

digital technologies and their application to trigger their sustainability potential (Maffei 

et al., 2019). The same authors also introduced two kinds of innovation regarding the 

sustainability of the BM: one that ensures current BM sustainability, and another that 

requires a full reshuffle of the BM, called BM innovation (BMI) (Maffei et al., 2019). 
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The potential of BMI to improve sustainability was also found in a literature review on 

the industrial sector, confirming its importance (Parida et al., 2019). 

Due to market disruptions generated by digital technologies (Vial, 2019), digitalization 

also requires sustainable BMs (Klymenko et al., 2019), such as those designed using the 

triple-layered business model canvas (TLBMC) tool (Joyce & Paquin, 2016). New BMs 

should also consider developing specific digital skills (Habanik, Grencikova, & Krajco, 

2019). Furthermore, ad hoc strategies are required to support the superior performance of 

DPs and lead companies to better manage sustainability (Aksin-Sivrikaya & 

Bhattacharya, 2017; Joyce & Paquin, 2016). Such strategies are applicable not only to 

companies trying to achieve higher sustainability through a digital transformation but also 

to governments (Linkov et al., 2018). 

The implementation of digital BMs for sustainability is a recognized challenge (Arnold 

& Fischer, 2019). To meet this challenge, a new way to engage the stakeholder through 

proper awareness of digital transformation is critical to successfully achieve the 

sustainable goal (Lo, 2019). 

Finally, researchers have also discovered a specific link between digitalization and 

environmental sustainability through the circular economy. This link has been highlighted 

in the industrial context (Antikainen et al., 2018; De Marchi & Di Maria, 2019; Neligan, 

2018), but will not be a subject of analysis in the current dissertation. 

2.4.- Program management and sustainability  

Having explained and delimited the foundational concepts (ATS and BS) of this 

dissertation, an assessment of the available literature will now be made of the link 

between program management (PgM) and sustainability. The influence that digitalization 

can have on sustainability has been previously detailed. This section discusses the specific 
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concepts of program and PgM and how they impact and are influenced by sustainability. 

This review of PgM and sustainability represents the new foundation of the PgM 

framework to improve sustainability through digitalization.  

2.4.1.- Program management 

Before reviewing the link between PgM and sustainability (see section 2.4.2), it is 

essential to clarify what a program is, its importance, and how it can be managed based 

on different standards.  

One of the latest studies on program concepts and terminology determined that there is 

still confusion around the term (McGrath & Whitty, 2019). The misunderstandings are 

centred around the transformational role of programs. It was clarified by the same 

researchers, through interviews with experienced project managers (PMs), that a program 

does not necessarily have to involve a transformational organizational change (McGrath 

& Whitty, 2019), even though it is linked in many cases to transformation and change 

(Ma et al., 2019). 

There are a lot of definitions of the term “program”, as highlighted by McGrath and 

Whitty who reviewed five standard definitions (McGrath & Whitty, 2019) or Smith J. 

who, in addition to the standard ones, assessed seven additional definitions made by 

academic researchers (Smith, 2013) (Table 6).  

Source Program definition 

 (Ferns, 1991) A group of projects that are managed in a coordinated way to gain benefits 

that would not be possible were the projects to be managed independently. 

 (Turner, J. R. 

& Speiser, 

1992) 

A portfolio of projects which are managed in a coordinated way to deliver 

benefits which would not be possible were the projects managed 

independently. (Turner & Speiser, 1992) 

 (Lycett, 

Rassau, & 

Danson, 2004) 

The integration and management of a group of related projects with the 

intent of achieving benefits that would not be realized if they were managed 

independently. Whilst connected, this is distinct from portfolio 

management. 
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 (Maylor, 

Brady, Cooke-

Davies, & 

Hodgson, 

2006) 

The coordinated management of a series of interconnected projects and 

other non-project work, for the delivery of a specific package of benefits. 

 (Murray-

Webster & 

Thiry, 2000) 

A collection of change actions (projects and operational activities) 

purposefully grouped together to realize strategic and/or tactical benefits. 

 (Turner, J. R. 

& Müller, 

2003) 

A temporary organization in which a group of projects are managed 

together to deliver higher-order strategic objectives not delivered by any of 

the projects on their own. 

 (Pellegrinelli, 

1997) 

A framework for grouping existing projects or defining new projects, and 

for focusing all the activities required to achieve a set of major benefits. 

These projects are managed in a coordinated way, either to achieve a 

common goal or to extract benefits which would otherwise not be realized 

if they were managed independently. 

 (PMI, 2017b) Related projects, subsidiary programs, and program activities that are 

managed in a coordinated manner to obtain benefits not available from 

managing them individually (In Definitions). 

PRINCE2 A temporary, flexible organization structure created to coordinate, direct, 

and oversee the implementation of a set of related projects and activities in 

order to deliver outcomes and benefits related to the organization's strategic 

objectives. A program is likely to have a life that spans several years. 

MSP A temporary, flexible organization structure created to coordinate, direct, 

and oversee the implementation of a set of related projects and activities in 

order to deliver outcomes and benefits related to an organization's strategic 

objectives. A program is likely to have a life that spans several years. 

APM Body of 

Knowledge 7th 

edition (APM, 

2019) 

A group of related projects and change management activities that together 

achieve beneficial change for an organization. 

 (Partington, 

Pellegrinelli, & 

Young, 2005) 

The structures and processes used to coordinate and direct multiple inter-

related projects that together constitute an organization's strategy. 

ISO 21500:2016 

(ISO, 2017) 
Generally, a group of related projects and other activities aligned with 

strategic goals. 

Table 6.- Program definitions (own elaboration) (McGrath & Whitty, 2019; Partington et al., 2005; Smith, 2013) 

The current research suggests use of a simplified definition considering the most common 

aspects included in the assessed definitions: a program is a group of projects and 

subprograms coordinated to achieve a common strategic objective and its benefits. 
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Moving on to PgM, the program manager is responsible for ensuring benefits (Mikkelsen 

& Marnewick, 2020). This is commonly accepted and explicitly mentioned by the Project 

Management Institute (PMI) in its latest standard on PgM (PMI, 2017), and also by one 

of the leading authors in the PgM field (Thiry, 2015).  

The link between PgM and the success of its projects has been established by various 

researchers (Diallo & Thuillier, 2004; Winter, Smith, Morris, & Cicmil, 2006). Although 

the management of projects and programs differs, programs are made up of projects, 

which validates the argument that projects influence whatever (e.g., sustainability) can 

also be considered affected by programs, but not the other way around. Some authors 

even claim that some project management tools can be equally used at the program level, 

including the scope and resource-related ones (Görög, 2011). From the perspective of the 

lifecycle of programs and projects, the main difference between projects and programs is 

the realization of the benefits of programs versus the value delivered by projects 

(Pellegrinelli, 2011; Shao, Müller, & Turner, 2012). 

There are various standards and frameworks for managing programs, some of them from 

the academic world (Rai & Swaminathan, 2010). Those usually followed in companies 

are created and supported by IOs (GAPPS, 2011; MSP, 2011; PMI, 2017a).  

In the current dissertation, managing programs will not be discussed, but rather how 

sustainability influences PgM. Finally, an analysis will also be made of how the 

governance of programs can improve sustainability. For these reasons, the writer of the 

present dissertation considers it unnecessary to enter into specific details of the different 

PgM frameworks and methodologies. 
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2.4.2.- Program management and sustainability 

During the last decade, interest in integrating sustainability in the PgM process (Tam, 

2010), competencies (Silvius, Gilbert, 2016), and life cycle (Silvius, A. G., Schipperb, & 

Nedeskia, 2013) has experienced a significant increase. In 2009, the relationship between 

sustainability and project management was still considered a rising trend (Gareis, 

Heumann, & Martinuzzi, 2009). This growth led Silvius to state that sustainability 

represents a new school of thought (Silvius, Gilbert, 2017). This assertion was 

substantiated based on three criteria to define a school of thought which Silvius extracted 

through a literature review (Silvius, 2017): 

• Content: related to sharing a vision and standard methods and/or tools. Silvius 

found four common aspects ordinarily used to define sustainability in project 

management: "projects from a societal perspective, the management-for-

stakeholders approach, TBL application, and the usage of the value-based 

approach”. 

• Community: referred to in many publications on the topic and with a considerable 

presence in events related to the subject (sustainability or project management). 

In this regard, Silvius highlighted the special issue promoted by the International 

Journal of Project Management (IJPM) in 2017. The IPMA research conference 

in 2017 was dedicated to project management and sustainability (Ingason, 

Schoper 2017). Currently, the number of papers on the subject is still growing. 

This can be seen by comparing the figures reported by Martin and Friedrich 

(Albert, Mickel 2019) based on a search in Google Scholar. The same 

investigation was conducted almost three years later (Table 7). 
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Search 23.07.2017 21.04.2020 

allintext: "project management sustainability" 291 465 

allintext: “sustainable project management” 561 1,140 

Table 7.- Search in Google Scholar on sustainability and project management. Own elaboration considering the 

figures reported by Albert et al. (Albert & Mickel, 2019) 

• Impact: referring to the integration of sustainability in project management 

practices and standards. The references cited by Silvius were version 4 of the 

Individual Competence Baseline (ICBv4) of the International Project 

Management Association (IPMA) (International Project Management 

Association, 2015) and ISO 21505 standard, which explicitly alludes to 

sustainability in project management. 

Tam delivered the first attempt to construct a program-specific sustainability assessment 

framework in 2010 (Tam, 2010). To support his framework, he combined the PgM 

definition in the Body of Knowledge of the Association for Project Management (APM, 

2019; Tam, 2010) with literature referring to project management. The primary outcomes 

of this first attempt were three (Tam, 2010). First, the sustainability of programs starts at 

the project level, realizing that programs look for effectiveness and projects for efficiency. 

Second, sustainability efforts are useless without senior management support. And 

finally, the promotion of the positive effects and the reduction of a program's negative 

impact should consider the economic, social, and environmental dimensions throughout 

the entire program process. 

Shortly after the publication of the framework developed by Tam, a maturity model on 

project management sustainability was designed based on a sustainability checklist 

elaborated during a seminar of experts (Knöpfel & Taylor, 2010). This assessed the level 

of consideration of the depth of sustainability within the lifecycle of the project (Silvius 

et al., 2013). There were four levels of attention, from the necessary resource management 
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levels to the top level, which considers sustainability beyond the business processes or 

models in terms of the products and services delivered. This is precisely the level that the 

current thesis will assess by studying the impacts of DP deliverables on ATS 

sustainability. 

A new approach to sustainability in project management was suggested in 2015 based on 

a literature review, with the authors attempting to tackle the significant challenge that 

sustainability represents for projects (Thamhain, 2014). This approach involved 

introducing four sustainability innovation drivers to catalyse the change between 

traditional and sustainable project management (Otegi-Olaso, Aguilar-Fernández, Cruz-

Villazón, & Fuentes-Ardeo, 2015). The drivers identified were strategy, management, 

integration, and performance. Another conclusion of that literature review was the 

importance of integrating sustainability from the very beginning of the project. All in all, 

the main objective was to shift the traditional project management "iron triangle” (scope, 

time and cost) from its focus on the profit dimension of sustainability to a more balanced 

position between the three TBL dimensions (Figure 6). 

 

Figure 6.- Shift to a more balanced iron triangle 
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The above analysis was enhanced by the same researchers later in 2015 (Aguilar-

Fernández, Otegi-Olaso, Cruz-Villazón, & Fuentes-Ardeo, 2015) by identifying the links 

between the sustainable innovation drivers (Otegi-Olaso et al., 2015), sustainability in 

project life cycle (SPLC) models (Silvius, AJ Gilbert & Schipper, 2010), and the 

sustainable business model (SBM) (Boons, Montalvo, Quist, & Wagner, 2013). In the 

matrix used, the strategic, performance and management dimensions were crossed against 

the two models, concluding that the SPLC is more oriented to operations. At the same 

time, the SBM was more short-term oriented, focused on the immediate market demand. 

Until 2016, most of the approaches to sustainability in project management were related 

to how to integrate both worlds through frameworks, BMs, or sustainability enablers. But 

in 2016, Martens et al. studied the link between sustainability and success in project 

management. They had already started researching the integration of the concepts of 

project management and sustainability through an extensive literature review (Martens, 

Brones, & de Carvalho, 2013) and, following that, the need to assess that link with the 

success of the project appeared. Their study was based on analytical hierarchical process 

(AHP) questionnaires distributed to academic experts from eight different countries 

(Martens, Carvalho, & Martens, 2016). The results established the basis for further 

research on the theoretical framework that should be considered for a successful 

implementation of sustainability in project management. 

In summary, the model consists of 8 first level constructs, which are split into 38 

variables. Using the same variables, but using the multiple case study method, Martens 

confirmed a modest increase in project success when the organizations considered 

sustainability at the different stages of the project (Martens et al., 2016). This result has 

been recently confirmed through a questionnaire answered by 189 construction PMs 

(Malik, Khan, Khan, & Humayon, 2020).  
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Another variable that was missing in the new "school of thought" in project management 

was the competences required to bring sustainability into the project management 

discipline. This was also triggered by Silvius (Silvius, 2016). After realizing the lack of 

consideration of sustainability in project management process standards (Silvius, Gilbert, 

2015), Silvius built upon ICBv4 (International Project Management Association, 2015), 

which considers sustainability. Based on that and the literature on sustainable 

development, Silvius suggested five sustainability competencies for the PM, specifying 

the knowledge, the skills, and the attitudes involved when applicable (Silvius, 2016). The 

competencies (system thinking, anticipatory, normative, strategic, and interpersonal) are 

not explicitly detailed.  

The incorporation of the dimensions of sustainability into information system (IS) 

projects was researched for the first time through a questionnaire completed by 650 

surveyed IS project managers (Joseph & Marnewick, 2016). Even though the conclusions 

were not very encouraging regarding the integration of sustainability, they are of interest 

for the present dissertation because DPs always have a considerable component related 

to IS. The outcome of that research was that the environmental and social dimensions of 

sustainability were not present in IS projects. Simultaneously, the economic dimension 

tends to be included due to the request for short-term benefits by project sponsors (Joseph 

& Marnewick, 2016). These conclusions led the researchers to confirm the lack of 

significant consideration regarding IS projects, impacting the sustainability approach. 

As previously commented, the sustainability school of thought had been "established" 

within the project management field by 2017 (Silvius, 2017). Until then, the main focus 

had been on integrating sustainability in project management, even in IS projects. By 

2017, sustainable project management (SPM) researchers had started to focus their 

attention on sustainable strategies (Aarseth, Ahola, Aaltonen, Økland, & Andersen, 
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2017), or how risk management influences SPM (de la Torre, Ángela Paneque, Capuz-

Rizo, & Bastante-Ceca, 2018). The interactions between sustainability and knowledge 

management to boost the success of a project (Fuentes-Ardeo, Otegi-Olaso, & Aguilar-

Fernandez, 2017) or the decision-making process regarding sustainability (Kudratova, 

Huang, & Zhou, 2018; Silvius, AJ Gilbert, Kampinga, Paniagua, & Mooi, 2017) have 

also been research paths. It is noteworthy the finding of the complementarity of agile 

project management and sustainability (Obradović, Todorović, & Bushuyev, 2018), even 

though the focus is mainly on the environmental dimension. 

The consideration of sustainability as part of project management decision making is 

limited, while the traditional iron triangle is overrepresented in most of the respondents’ 

answers (Silvius et al., 2017). Two papers suggested different approaches to improve the 

inclusion of sustainability parameters in the decision-making process. The first developed 

an optimization mechanism considering the cost of sustainability and the strategy of 

reinvestment in the investment decision (Kudratova et al., 2018), while the second 

suggested decision making based on a multi-criteria approach for a sustainable aligned 

selection between various IS projects (Duan, S. X., 2019a). 

One of the latest research trends concerning project management sustainability is the way 

to motivate or stimulate PMs to address the sustainability of their projects. Of the four 

papers assessed, three focused on the motivations of PMs to integrate sustainability within 

their projects, taking the analysis of PM patterns performed by Silvius et al. based on 

European PMs (Silvius, Gilbert, Schipper, & Visser, 2017). Based on that research, Poon 

and Silvius performed a similar analysis with Canadian PMs finding that three out of the 

four stimulus patterns are identical for both cultures: "intrinsically motivated”, 

"pragmatic”, and "normative driven” (Poon & Silvius, 2019). The differences arise with 

the tendency of European PMs to implement sustainability, whereas the Canadians place 
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more interest in personal and organizational values (Poon & Silvius, 2019). In the same 

year, the third paper regarding PM motivations was published by Marnewick et al. 

(Marnewick, Silvius, & Schipper, 2019). The conclusions were that the most common 

pattern was again "intrinsically motivated" PMs, finding also that the motivation to 

consider sustainability had a closer relationship with behavioral beliefs than with any 

other aspect, including the type of project or the opinion of others (Marnewick et al., 

2019). The fourth paper regarding the motivations of PMs to address sustainability 

considered the topic from a different perspective: the intention to treat sustainability at 

the project board level. Through the performance of an exploratory study conducted via 

open interviews with 21 respondents, the researchers identified four factors. Three of 

these factors encouraged PMs to treat the topic at the board level (moral compass and 

personal ability, potential benefit, and organizational fit). In contrast, the potential risk 

made PMs reluctant to treat sustainability at that level (Silvius, AJ Gilbert & de Graaf, 

2019). 

We can conclude that, nowadays, publications on project management and sustainability 

are growing in the project management field. The level of detail tackled by researchers 

has evolved from high-level assessments of the degree of integration of sustainability in 

project management (Silvius et al., 2013) to suggesting ways to embed the concept of 

sustainability into quantitative project reports through earned green value management 

(EGVM) models (Koke & Moehler, 2019).  

Based on a substantial number of publications, a review of the available governance 

frameworks is undertaken in the following sub-section to have a full perspective of how 

to efficiently integrate sustainability in the management of projects and programs. 
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2.4.3.- Sustainability program governance frameworks 

As explained in the previous sections, programs are linked with the implementation of 

company strategies (PMI, 2017), which can influence sustainability (Armenia, Dangelico, 

Nonino, & Pompei, 2019; Biesenthal & Wilden, 2014). Both ingredients are critical for 

the assessment of the hypotheses of the current dissertation. Nonetheless, the maximum 

added value of this thesis is the delivery of a DP governance framework to ensure its 

impact on sustainability.  

A well-defined governance structure also directly influences the proper management of 

the interrelations with the stakeholders (Derakhshan, Turner, & Mancini, 2019). It is a 

recognized critical success factor for projects and programs (Amoatey & Hayibor, 2017; 

Nguyen & Mohamed, 2018; Srinivasan & Dhivya, 2020). The combined influence of 

sustainability and project governance on the success of a project has also been reported 

(Irfan & Hassan, 2019). Both topics have been linked as significant aspects of project 

management research and practice (Gemünden, 2016). 

As indicated by several studies, project governance supports companies in the 

achievement of their strategic goals and objectives (Bekker, 2015; Li, Lu, Ma, & Kwak, 

2018; Müller & Lecoeuvre, 2014), which as reported in section 2.4.1 is within the DNA 

of the definition of the program. 

In this section, the references are mainly related to papers whose titles or abstract contains 

the expression "project governance” (Bekker, 2015; Biesenthal & Wilden, 2014; 

Derakhshan et al., 2019). Without entering into a broad discussion on the topic, this thesis 

follows the APM definition of governance, a general approach according to which 

"Governance is the framework of authority and accountability that defines and controls 

the outputs, outcomes, and benefits from projects, programs, and portfolios" (APM, 
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2019). This APM definition is in line with the academic literature, which merges the 

governance of projects and programs under project governance (Muller, 2011; ul 

Musawir, Abd-Karim, & Mohd-Danuri, 2020). 

Creating a governance framework leads to optimized budget usage and could also reduce 

adverse risks while increasing the opportunities or positive threats (Smith, 2013). It has 

been shown that the lack of a proper governance framework to align PgM and the strategy 

of the company leads to the failure of the program and of the strategy being pursued 

(Hussaini & Vinnakota, 2015). 

The level at which the integration of sustainability is more successful is still a matter of 

debate. However, it has been reported that the strategic level may be a good option as 

opposed to the operational level (Labuschagne & Brent, 2005). The tactical level is 

usually under the responsibility of the project manager to link operations and strategy 

(Silvius, AJ Gilbert & Schipper, 2014).  

There are various PgM frameworks (Bentley, 2009; Britain, 2007; Ohara, 2005; PMI, 

2017), but none of them cover the sustainability impact of the deliverables. This has led 

to the emergence of new reference frames such as the green project management (GPM) 

movement or EarthPM, which advocates for SPM (Sabini, 2018). The GPM organization 

(https://www.greenprojectmanagement.org/) promotes SPM through four standards 

supported by training and certification programs and covers various aspects of SPM 

through the "P5 Standard for Sustainability in Project Management" (GPM, 2019). As 

described in the standard itself, the typical uses of the P5 standard range from impact 

analyses of sustainability to awareness training for PMs or project and sustainability 

reporting. The GPM organization also publishes a methodological framework to promote 

the change of companies toward SPM, called PRiSM. The first version of the PRiSM 

framework was released to the market in 2013 by the GPM organization and has proven 

https://www.greenprojectmanagement.org/
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to be a more effective way of achieving better project performance than the IPMA Project 

Excellence model, which is based on the IPMA Project Excellence Award criteria 

(Andreadakis, Katsarelis, Adamopoulou, & Psarra, 2015). 

In parallel with the development of professional SPM frameworks (e.g. GPM or 

EarthPM), academics have also suggested frameworks to support specific aspects of 

SPM. One research line regarding SPM frameworks has been selecting projects (Duan, 

2019; Kudratova et al., 2018; Zou, A., Duan, & Deng, 2019) based on the TBL. Others 

have focused on SPM control, suggesting a framework based on the case study of an 

infrastructure project and following the project’s life cycle (Kivilä, Martinsuo, & 

Vuorinen, 2017). 

An innovative approach to SPM governance was suggested by Aguilar-Fernandez et al. 

(Aguilar-Fernández et al., 2015), who compared a project’s sustainability model based 

on its life cycle with an SBM. Their conclusions revealed the importance of considering 

the long-term impact to achieve a sustainable project life cycle. The authors delivered a 

categorization and codification of sustainability in project life cycle contexts (Figure 7) 

based on previous research studies (Silvius & Schipper, 2010). 

 

Figure 7.- Categorization and codification (Aguilar-Fernández, Otegi-Olaso et al. 2015) 
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The three levels used by Aguilar et al. can be considered as equivalent to the levels used 

in specific non-sustainable project governance studies: strategic, executive and 

operational (Lappi, Aaltonen, & Kujala, 2019). 

In 2018, based on the ISO 21505 standard (ISO, 2017), a conceptual framework for 

sustainable project portfolio management (PPM) was presented, which distinguished 

three impact categories (Schipper & Silvius, 2018). Each category reflects a different 

aspect of PPM regarding sustainability: positional elements, process aspects, and 

technical elements. 

More recently, based on a literature review, another conceptually-oriented framework for 

SPM was suggested. The framework linked five dimensions of SPM and has the TBL as 

its foundational base, named by the authors as the "second iron triangle" (Armenia et al., 

2019) following a study by Aguilar-Fernandez et al. (Aguilar-Fernández et al., 2015). The 

five dimensions extracted from the literature were: organizational learning, corporate 

policies and practices, stakeholder engagement, resource management, and extended 

project life cycle (Armenia et al., 2019). The relations between the dimensions are 

unbalanced, with resource management the only dimension with interdependencies with 

all the others (Figure 8) 



65 

 

 

Figure 8.- Sustainable project management framework (based on Armenia et al. (Armenia, Dangelico et al. 2019)) 

In summary, in this subsection, the benefits of a program governance framework, 

including improved strategic alignment or cost optimization, have been reviewed. The 

right level of the integration of sustainability in program governance frameworks seems 

to be an open question. In response to this, in recent years academics and professionals 

have suggested multiple governance frameworks that will be used as a reference for 

elaborating the framework for the management of the DPs of IOs. 

2.5.- Theoretical framework summary and gap confirmation 

The previous sections have covered the main pillars of this research. The first section 

introduced the context of the study, the ATS, explaining the value chain and the BMs of 

the ATS. It also covered the ecosystem of IOs in the ATS, undertaking a detailed 

explanation of the IATA, which is the target IO in the case study. The second section 

began by delimiting the concept of BS, a core aspect of this dissertation. The TBL 

framework was explained in detail as the adopted way to assess the achievement of 

sustainability by ATS stakeholders through digitalization. Finally, studies and reports 

about ATS sustainability were reviewed, concluding that while the environment and 

economic sustainability dimensions are well covered, there remains a gap regarding the 
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social dimension. Thirdly, the “Digitalization and sustainability” section defined the 

influence that digitalization has on sustainability. In that section, the mechanisms 

triggered by digitalization to influence sustainability were explained, based on the 

available literature. The mechanisms identified will be used to analyze how the IATA 

DPs impact sustainability for ATS stakeholders. In the same section, the scarcity of papers 

linking digitalization and sustainability in the ATS was confirmed.  

Finally, the section dedicated to PgM presented the definition of the term “program” and 

its interchangeable use with the term “project” in multiple studies. Then, the bidirectional 

influence between PgM and sustainability was explained in detail, confirming it as a new 

school of thought within the field of project management. The subsection on governance 

was included to assess the various ways in which programs are managed to achieve 

sustainable benefits. 

If we review the research questions based on the available literature, there is a clear link 

between various mechanisms intervening in the impact that digitalization has on 

sustainability. Various researchers confirm that impact, but the whole path from the 

decision to afford a digital transformation to the chain of effect that it provokes has not 

been presented anywhere. This is a critical gap of interest for the ATS and for anyone 

facing sustainability challenges, as it may help to focus attention on those aspects of the 

digital transformation with more relevance to sustainability. It is also clear that the 

specific impact of each pillar of the TBL has been assessed in a limited way, usually 

considering only the last layer, named “Business Objectives” (Semantic Network 1).  

Furthermore, coming back to the hypotheses, the impact of digitalization on the ATS has 

been only partially highlighted, mainly focusing on the economic and the environmental 

pillars. In contrast, the social pillar presents a clear gap, and so a holistic approach will 

add value if confirmed. This is connected with the second hypothesis, that the impact of 
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digitalization is distributed through the three TBL pillars, which has not been assessed in 

the reviewed research literature. Finally, the pivotal role of “Knowledge” on the 

digitalization-sustainability connection will be evaluated, together with the other 

identified mechanisms, to determine whether it is the critical mechanism, or whether 

another may be more essential along the path.  
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3.- RESEARCH METHODOLOGY 

This chapter presents the research methodology, which defines how the research will be 

undertaken (Thornhill, Saunders, & Lewis, 2009). It begins with a review of the 

methodological considerations for the selection of the case study research methodology.  

The steps followed comprise four main stages (Figure 9): 

1. Research methodology selection. Based on the research questions, the author 

justifies the choice of the case study as the most suitable to answer the research 

questions within the ATS context. 

2. Literature review This is performed to confirm the gap in the research literature 

regarding the dissertation topic. This stage is covered in the previous section of 

the current document. It proves that “how” digitalization impacts sustainability 

has never been studied. It also verifies that the importance of knowledge or the 

specific sustainable impact of digitalization on the ATS is still a subject open to 

debate and further clarification. 

3. Case study. Following the recommended qualitative research approach, the next 

steps are completed and explained later in this chapter: design, preparation, 

collection, analysis, and sharing the results. It includes a semantic network 

analysis, as will be described later in this section. 

4. As a result of the case study research, a governance framework of digitalization 

programs is delivered, focused on the alignment of sustainability within the 

context of the international organizations of the ATS. Finally, the framework is 

contrasted against a pool of recognized international experts in the ATS. 
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Figure 9.- Research phases 

3.1.- Research methodology selection: the case study 

Considering the research questions and the main objective of the current dissertation as 

set out in the first chapter, the rationale for the selection of the case study is explained in 

this subsection.  

The primary research objective is to reply to a “How” question. Based on a general 

research consensus, this is a sufficient argument to focus on a qualitative approach versus 

a quantitative one (Chandra & Shang, 2019; Miles & Huberman, 1994).  

In qualitative research there are multiple approaches. These depend on what researchers 

are trying to accomplish and the available sources of information. The five most common 

qualitative research methodologies are narrative research, phenomenology, grounded 

theory, ethnography, and the case study (Lewis, 2015; Wertz, 2011). Narrative research 

looks mainly at the story told by individuals and usually focuses on life matters, showing 

a global view of the humans under assessment and sometimes highlighting aspects not 

initially considered in the research (Overcash, 2003). Ethnography focuses on studying 

the culture of a group, exploring the roots of particular social circumstances and using 

field observation (Byrne, 2001; Reeves, Kuper, & Hodges, 2008).  

The qualitative research approaches of phenomenology and grounded theory have both 

been considered suitable for management study research (Fendt & Sachs, 2008). Their 

main difference resides in the research focus and the unit of analysis. While 
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phenomenology is more interested in the understanding of individual experience, 

grounded theory looks at the interactions or processes between many individuals to 

develop a theory grounded on data gathered from the field (Reiter, Stewart, & Bruce, 

2011). 

Regardless of the research focus approach, the unit analysis or the data collection used in 

each of the methods described above, the main reason followed by the author in 

discarding all of them and selecting the case study method was its alignment with the 

research questions and the objective of the dissertation: an in-depth understanding of how 

digitalization impacts sustainability through the assessment of multiple cases, as will be 

explained in detail later in this chapter. In-depth understanding is a crucial characteristic 

provided by a case study, in comparison with the other options assessed (Lewis, 2015). 

Case studies were first used in research in social sciences like anthropology and sociology 

(Simons, 2009). Initially it was considered a partial research method due to its reduced 

capacity for generalization limiting its recognition as a scientific method (Mills & Birks, 

2014). It was thanks to the emergence of the grounded theory methodology (Harrison, 

Birks, Franklin, & Mills, 2017) and the scientific approach taken by Yin R. (Yin, 2018) 

that case studies earned greater recognition as a research method, not only as an initial 

exploratory phase but also as a complete method to extract conclusions about the 

phenomenon under study. 

There are different classifications of case studies (Shareia, 2016). One is based on the 

purpose being pursued (Shareia, 2016; Stake, 1995). A second is related to the result 

expected from the case study (Yin, 2018): exploratory, descriptive, and explanatory. 

Hartley (Hartley, 1995; Shareia, 2016) also included illustrative and experimental case 

study results. A third classification, coming from the same author, splits case studies 

based on two dimensions:  
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a) The number of case studies under analysis. This approach will depend on various 

factors. Suppose the intention is to deliver a high-quality theory about a person or 

group of people and to have the chance to question previous ideas. In that case, 

the recommendation is focused on a single case (Gustafsson, 2017). With the 

multiple case path, the researcher has the opportunity to compare (Baxter, P. & 

Jack, 2008) and explore a broader scope. Furthermore, the reliability when various 

case studies are combined tends to be higher (Baxter & Jack, 2008; Gustafsson, 

2017). 

b) Type of analysis of the case or cases. The type could be holistic, when the case is 

considered a unit, or embedded, when multiple units subject to analysis are 

identified. In the case of embedded case studies, the main problem is the difficulty 

of achieving a holistic assessment of the case (Rowley, 2002). 

Through the combination of both dimensions, the following classification has been made 

(Figure 10): 
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Figure 10.- Types of cases (adapted from Yin (2018)) 

The decision to use the case study lay in the fact that the separation between the 

phenomenon of the impact of DPs on sustainability and the context of sustainability is 

not so clear. In this context, as Yin and Davis (Yin & Davis, 2007) stated, the case study 

is ideal, helping to position the real-world case with all its variables. It also provides an 

in-depth understanding of the context under study (Woodside & Wilson, 2003). 

Furthermore, Yin R. (Yin, 2018) enumerates four points to support the case study 

approach. They are also gathered, from previous editions of Yin’s book, in research on 

case studies (Baxter & Jack, 2008): (a) the research question starts with "how" or "why"; 

(b) The researcher cannot manipulate the behaviour of the research subjects; (c) the 

contextual conditions are critical to understanding the phenomenon under study; and (d) 

the boundaries are not clear between the phenomenon and the context.  
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In the case under study (IATA digitalization programs), not just one but all the conditions 

are met: (a) both research questions attempt to answer "how" questions; (b) the programs 

under study, or the governance of IATA programs, cannot be influenced at all by the 

researcher; (c) to understand how IATA DPs impact ATS sustainability, a proper 

understanding of IATA and the ATS context is strongly recommended due to its 

peculiarities; (d) it is a challenge a priori to establish the extent to which IATA is an ATS 

entity, or the extent to which its DPs influence the sustainability of the ATS. 

Finally, and before proceeding with a detailed explanation of the IATA case 

methodology, it is important to highlight that the case study methodology is not 

sequential, but involves a cyclical and interconnected method (Figure 11): 

 

Figure 11.- Phases of a case study (adapted from (Yin, 2018)) 

3.2.- The embedded IATA case study 

Due to the research objective, and considering that the researcher works at IATA 

managing programs and projects, an embedded case study was considered the best 

approach. The embedded case study approach facilitates exploration of the case study 

(Budiyanto, Prananto, & Tan, 2019).  
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3.2.1.- Case study design preparation 

The case study was divided into two main streams, each with a different design but the 

same objectives:  

• To assess the real link between IATA DPs and ATS sustainability.  

• To understand the IATA program governance mechanisms for the approval and 

monitoring of the DPs and their impacts on ATS sustainability. 

The path followed is similar to that of a program: the same strategic objective will be 

achieved following two projects managed in a coordinated way (PMI, 2017). 

The streams (projects) represent the embedded cases and are (Figure 12): 

• IATA digitalization programs 

• IATA program governance 

 

Figure 12.- Embedded structure of the IATA case study 
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3.2.1.1.- IATA digitalization programs 

This first stream focuses on assessing how IATA DPs impact on ATS sustainability. In 

addition, it is also used to extract facts about PgM governance, mainly related to project 

management, but also, though to a lesser extent, to programs.  

The sources of information considered within this stream are: (a) interviews with the PgM 

teams; (b) the various program and project documents, including the communication 

materials, business case, management plan, reports, program charter, and other program-

related documents; and (c) social network documents (videos, pdfs, news…). 

With respect to the DPs of the IATA, a group of five DPs are considered as embedded 

subcases (Figure 12), filtered based on the following criteria to ensure their fit within the 

scope of the current study: 

• Program condition 1: The program must be a program. This means that each 

selected program should have at least three projects or programs within its scope, 

all accessible by the researcher (see Program condition 2). It also means that the 

common strategic objective of the program should be identified. 

• Program condition 2: The scope of the program should include digitalization 

deliverables, following the definition of "digitalization" in section 2.3.1. It was 

not required that all the projects of the selected programs were related to 

digitalization, but at least one. 

• Program condition 3: The program’s finalization date should be between 2015 and 

2022 to ensure the information is up to date and that the impact of the program is 

still fresh in the documentation and in the minds of the interviewees. 
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• Program condition 4: At least two of the following information sources should be 

available: program team, program management documentation, and/or social 

network documentation.  

For each program, the same case study protocol was followed: 

1. Pre-selection phase. This phase was conducted during February and May of 2020. 

The main objective was to filter the different programs based on the conditions 

established above. Conditions 1 (program) and 2 (digitalization) are reconfirmed 

during the collection and analysis phases. 

A total of nine (9) IATA programs were pre-assessed: 

Program Program objective Decision 

NDC "Enabling the travel industry to 

transform the way air products are 

retailed to corporations, leisure, and 

business travelers, by addressing the 

industry's current distribution 

limitations" (IATA, 2019h). 

Included 

IOSA "Digitalize IOSA program processes, 

ensuring a robust, data-driven, and 

risk-based oversight to assess the 

conformance with the IOSA program 

requirements, and the audit 

effectiveness" (IATA, 2016)  

Included 

BIS Improve the air transport sector through 

better data-driven approaches. 

Included 

25by2025 "Improve female representation in the 

industry by 25%, or up to a minimum of 

25% by 2025. It is an initial step to 

making the aviation industry more 

gender-balanced”. (IATA, 2019m) 

Excluded, due to 

its lack of 

digitalization 

components, even 

though its social 
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impact on ATS 

seemed to be 

significant 

FRED+ "Facilitate CORSIA emissions 

reporting following ICAO requirements 

by pairing operators directly with their 

state authorities for the safe and secure 

transmission of emissions data". 

(IATA, 2020h). 

Included 

HIPO (High 

Performing 

Finance 

Organizations) 

"Help airlines effectively attract, 

develop and retain talent, and to build 

an industry community that fosters 

dialogue – thus equipping the Airline 

Finance function for its augmented 

role”. (IATA, 2019j) 

Excluded, due to 

its lack of 

digitalization 

components, even 

though its social 

impact on ATS 

seemed to be 

significant 

NEXTT "Ensure the transport of passengers, 

baggage & cargo benefits from the 

latest technology developments to 

improve customer experience, 

reliability, and efficiency”. (IATA, 

2020p) 

Included 

NGISS “NewGen ISS is a program launched 

by IATA to deliver faster, safer, and 

more cost-effective and relevant 

financial settlement services and 

solutions to airlines and travel agents 

that rely on the IATA Settlement 

Systems (ISS)”. (IATA, 2020o) 

Excluded. It has a 

significant impact 

on ATS sector 

financial 

sustainability 

(airlines focused), 

but the access to 

the documentation 
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was less than in 

the other programs 

GDC Centralized ISS operations in three 

main locations (Montreal, Singapore, 

and Madrid) to improve customer 

services. 

Excluded. No 

significant 

digitalization 

component 

Table 8.- IATA digitalization programs 

2. Data collection (3.2.2.- Case study data collection). 

3. Program data analysis (3.2.3.- Case study data analysis and results sharing). 

4. Data sharing (3.2.3.- Case study data analysis and results sharing). 

3.2.1.2.- IATA program governance 

The objective of this second stream was to establish how IATA governance bodies 

prioritize and monitor programs and to assess whether the sustainability dimension could 

be considered. The outcomes of this stream are used together with the conclusions about 

the IATA DPs to create the governance framework. 

During the case study design phase, the five IATA internal program governance bodies 

were identified, plus two advisory councils: the Digital Transformation Advisory Council 

(DTAC) and the Sustainability and Environmental Advisory Council (SEAC). The 

inclusion of the Advisory Councils took place during the collection phase (Figure 11). 

This was due to the inputs of the IATA internal governance bodies during the interviews, 

as they all referred to external governance bodies, and more specifically to the Advisory 

Councils. Section 4.3 will cover the objectives and scope of the Advisory Councils. 

The IATA FDS PMO (Financial Distribution System Project Management Office) 

documentation helped identify the IATA internal bodies, as it is the most up-to-date 

register concerning the formal governance process. With more than five years, the 
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researcher’s experience at the organization was also a useful input. Nevertheless, the 

selection was contrasted with that of an IATA head of program management with more 

than ten years of experience at IATA and non-related with its governance structure. 

Thanks to the positive attitude of IATA employees towards process assessments and 

improvement, the access to these governance bodies was total. They all had at least half 

of its members at the Geneva office, where the intention was to hold the research 

interviews. Although there were a few calendar difficulties in getting agreement for 

interview slots, the interviews were carried out with all the identified bodies. Each of the 

governing bodies has a different role in the governance process of the programs. This 

made the sample a fair representation of IATA program governance, with an approval 

body (SLT – Strategy Leadership Team), IT-related body (ITS PMO), corporate planning 

and support (CPS) body, and program management methodology and follow-up bodies 

(EPMO, FDS PMO, and ITS PMO). It is important to note that, above all those 

governance bodies, the IATA Board of Governors (BoG) was not interviewed as it was 

considered an external governance body. 

Due to the most recent changes (March 2020) in the structure of the program management 

process of IATA, two divisional PMOs were not included: Safety Flight Operations 

(SFO) and Airports, Passengers, Cargo and Security (APCS). Nonetheless, as confirmed 

during the interviews, their functions are mirrored in the biggest PMO division, the FDS 

PMO. 

The governance stream followed the same steps as the DP stream, though its analysis 

phase did not include semantic networks as there was no basis for such an analysis. 
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3.2.2.- Case study data collection  

The data collection phase was divided into the same three steps for both streams 

(Digitalization programs and Governance bodies), but with slightly different 

questionnaires: 

1. Location of documentation and identification of interviewees.  

An interview was held with each program’s selected champion (point of contact) 

to agree on the interviewees and identify the program’s initial documentation.  

The information gathered during this initial interview contained the following 

data: 

• Program timelines, including the phases following PMI standards 

• Program objectives 

• Program management team identified by name and position 

In the case of the IATA governance stream, the governance bodies were already 

known by the researcher, even though they were reconfirmed through informal 

conversations with EPMO and FDS PMO members. 

2. Document analysis.  

Following the previous point, IATA intranet sites, program management reports, 

and social media documents were included to increase reliability and contextual 

understanding (Table 9). 

Digitalization 

program 

Management 

team 

IATA 

intranet site 

Social 

documents 
Reports 

NDC 5 Yes Yes Yes 

FRED+ 4 Yes (not 

accessible) 

Yes No 
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BIS 3 No Yes Yes 

NEXTT 4 Yes Yes Yes 

IOSA 2 Yes Yes Yes 

Table 9.- IATA digitalization programs sources of information 

In the IATA governance case, the documentation could not be used due to its 

confidentiality, even though it was identified (Table 10). 

Governance 

body 

Number of 

members 

Intranet 

site 

Methodological 

documents 
Reports 

SLT 14 
None or 

NA 
Yes (EPMO) 

NA - Not 

accessible 

Procom 5 
None or 

NA 
Yes (EPMO) 

NA - Not 

accessible 

EPMO 2 Yes Yes 
NA - Not 

accessible 

FDS PMO 

9 (only 2 

involved in 

governance) 

Yes Yes Yes 

ITS PMO 2 Yes Yes Yes 

CPS 
7 (3 involved 

in governance) 
Yes Yes Yes 

Table 10.- IATA governance bodies sources of information 

3. Interview set-up and realization.  

All the interviews were recorded and transcribed for further analysis (3.2.3.- Case 

study data analysis). Before the coding phase, the transcriptions were shared with 

the interviewees for his/her revision and amendment, if applicable. As mentioned, 

the structure of the interviews was slightly different for each stream (Table 11). 

The interviews were conducted between March and June 2020. Each interview 

lasted was between 16 minutes and 88 min, with an average time for the program 

teams of 44 minutes and for the governance teams of 31 minutes. The 16-minute 
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interview was performed with the FRED+ IT project manager, whose answers 

were extremely concise and straight to the point. 

Initially, the intention was to conduct most of the interviews in person at the 

Geneva office. However, due to Covid19 most of the interviews were conducted 

via Skype for Business or Microsoft Teams. 

 Questions Programs Governance 

1 How many years have you been working at 

IATA? Professional background? 
X X 

Objective: Contextual question to break the ice after the introduction to 

the research questions and main terms. 

2 What is your role in program approval? X X 

Objective: Place the interviewee within the program management 

process. With this question, an explanation of his or her responsibilities 

was expected. If no responsibilities were mentioned, the researcher asked 

about them, but in most of the cases that subquestion was answered 

implicitly. 

3 What are the main digitalization components 

of your program/project? 
X  

Objective: To confirm the fact that the program scope covers the 

digitalization component through triangulation of the answers between 

the different interviewees. 

4 What do you check to approve a program?  X 

Objective: To understand the main checkpoints of the governance body, 

which are their references and critical aspects. Triangulation with 

question 7. 

5 What is the expected impact of your program 

on the ATS? Do you foresee any sustainability 

improvement thanks to your program 

deliverables? 

X  

Objective: To identify the expected benefits to be delivered by the 

program, and also their potential links with the TBL pillars. 
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6 How do IATA digitalization programs impact 

ATS sustainability? Through innovation? 

Through improvement of intra- or inter-

organizational knowledge management? 

Through direct impact without other 

mechanisms? Through other mechanisms? 

X X 

Objective: Identification, if any, of the intermediate mechanisms 

triggered by digitalization that impact sustainability. 

7 How was the approval process of your 

program /project? Main challenges? 
X  

Objective: To check what the governance bodies requested, and what the 

main issues/challenges were. Triangulation with question 4. 

8 How do you monitor your program 

performance? Are there any KPIs involved? 
X  

Objective: To understand the life cycle of the programs approved, and 

their references, quantified as KPIs. Triangulation with question 9. 

9 Does IATA have KPIs or any other way to 

follow the impact of DPs on ATS 

sustainability? 

 X 

Objective: To understand the life cycle of the programs approved, and 

their references, quantified as KPIs. Triangulation with question 8. 

10 How does IATA ensure the sustainability of 

program deliverables? 
X X 

Objective: To understand how IATA teams manage the temporal 

sustainability of their deliverables. 

11 What are the main challenges of your 

program? 
X  

Objective: To identify the main issues faced by the program teams in 

general. 

Table 11.- Digitalization programs and governance bodies questionnaire 

The interviewees selected for DP assessment represented 100% of the program managers 

and more than 90% of the PMs involved in the management of the selected programs 

(Table 12). 
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Position Program 
Interview 

duration 

Years 

at 

IATA 

Interview 

date 
Location 

1 Program manager NDC 34 min 10 17th Mar '20 Geneva 

2 Communications PM NDC 27 min 14 22nd Mar '20 Geneva 

3 Architecture PM NDC 34 min 15 16th Mar ’20 Geneva 

4 PgMO PM NDC 60 min 4 18th Mar '20 Geneva 

5 Advocacy PM NDC 24 min 5 18th Mar ’20 Geneva 

6 Program manager FRED+ 64 min 22 6th Mar '20 Geneva 

7 PM 1 FRED+ 51 min 3 5th Mar '20 Geneva 

8 PM 2 FRED+ 29 min 6 9th Mar '20 Geneva 

9 IT PM FRED+ 16 min 2 27th Mar ’20 Montreal 

10 Program manager BIS 35 min 12 27th Mar ’20 Montreal 

11 
TSP and Turbulence 

Aware PM 
BIS 37 min - 2nd Apr ’20 Montreal 

12 Fatigue Aware PM BIS 46 min  3rd Apr ’20 Montreal 

13 Program manager NEXTT 52 min 5 10th Mar ’20 Geneva 

14 ONE ID PM NEXTT 39 min 10 27th Mar ’20 Geneva 

15 ONE Record PM NEXTT 88 min 8 9th Mar ’20 Geneva 

16 ACDM PM NEXTT 64 min 7 16th Mar ’20 Montreal 

17 Program manager IOSA 37 min - 1st Apr ’20 Montreal 

18 PM IOSA 50 min - 3rd Apr ’20 Montreal 

Table 12.- IATA digitalization programs interviewees 

The employees selected for the governance-related interviews were involved in program 

governance at different organizational hierarchy levels. All the internal governance 

bodies were represented, all have a maximum of two hierarchical levels, and none has 

more than ten members, with the average being two members. Furthermore, the 

interviewees selected represented more than 20% of all the employees involved in 

program governance (Table 13). Their specific position was removed in accordance with 

the confidentiality agreement. 
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Higher governance 

body 

Interview 

duration 

Years at 

IATA 

Interview 

date 
Location 

1 SLT 22 min 14 7th May’20 Madrid 

2 EPMO 43 min 15 17th Mar’20 Geneva 

3 EPMO 45 min 3 26th Mar’20 Geneva 

4 ITS PMO 16 min 15 18th Mar’20 Montreal 

5 ITS PMO 18 min 3 24th Mar’20 Montreal 

6 FDS PMO 45 min 12 8th Jun’20 Geneva 

7 FDS PMO 20 min 5 14th Mar’20 Geneva 

8 CPS 62 min 5 27th Mar’20 Geneva 

9 CPS 21 min 12 1st Apr’20 Geneva 

10 Advisory Council 27 min 9 13th Mar’20 Geneva 

11 Advisory Council 16 min 13 2nd Apr’20 Geneva 

Table 13.- List of governance bodies interviewees 

During the case study collection phase, the evidence, validity, and reliability were the 

main principles under consideration. Following Yin’s recommendations, the researcher 

ensured the following points were included (Yin, 2018): 

• Multiple sources of evidence. This point had already been considered during the 

case study design and preparation phases, which included multiple sources to 

confirm the same fact. One example is the cross-check questions included in the 

questionnaires for both streams under analysis. 

• Creation of a case study database. This was done following the recommendations 

of Matthew et al. (Mathew, Miles, & Saldana, 2019) to avoid the potential issues 

reported by other researchers while trying to analyze "1,000 pages of interview 

transcripts" (Brinkmann & Kvale, 2015). The researcher used Atlas.ti®, a 

CAQDAS (Computer Assisted Qualitative DATA Analysis Software) 

application, to support the qualitative data analysis. In contrast with quantitative 

data analysis software, CAQDAS does not perform the analysis automatically, but 
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provides the researcher with a solid base to store all types of documents 

(transcriptions, videos, webpages, audios, or papers) for subsequent analysis with 

different tools to facilitate the analysis (coding, word clouds, or semantic 

networks for visualization). 

• Maintain a chain of evidence (Figure 13). This is a crucial factor to consider when 

collecting case study data (Baskarada, 2014; Merriam & Tisdell, 2016). It means 

that the reader should be able to follow the case study rationale in both directions, 

from evidence to conclusion and vice-versa. 

 

Figure 13.- Chain of evidence (Yin, 2018) 

To maintain the evidence, Yin suggests four steps. Firstly, the case narrative 

should always be referenced to specific documents in the database of evidence. 

Secondly, the referred evidence should be highlighted in the database, including 

contextual data (when the interview was conducted, etc.).Thirdly, the context and 

answers should be consistent with the agreed protocol (see previous section on 

case study design and preparation). Finally, following the protocol, the reader 

should be capable of linking the questions with the research questions (case study 

questions). This last step is explicitly covered in the explanations of the questions 

in the questionnaires. 

Moreover, every single document, interview transcription, video, or audio, was 

uploaded to Atlas.ti® CAQDAS, categorized (attribute coding), and its description 
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was included. The description varies depending on the source of the information 

(Table 14): 

Source Description fields 

Research paper or 

book 

Title / Authors / Year of publication / Editorial or 

Journal 

Interview Date / Position of the interviewee (not visualized, based 

on confidentiality agreement) / Program or Governance 

body / Channel of the interview (face to face or online)  

Social media Type (video, audio, article, diagram, presentation) / 

Date when the source was consulted / Link (not for 

IATA intranet sites) / IATA internal or external 

Program document Program name / Description of the document / Location 

Table 14.- Description of information sources  

In addition to the descriptions, memos were included after each interview. This is 

a recommended practice in qualitative analysis (Mathew et al., 2019) and case 

studies (Yin, 2018). 

• Careful approach to social media data. The recommendation by Yin (Yin, 2018) 

is to be very cautious with this massive information source and to limit its usage 

in time to avoid overwhelming details. In the IATA case, this risk is duplicated 

due to the availability of internet and IATA intranet data, and the direct 

availability of IATA internal stakeholders through Skype for Business and 

Microsoft Teams. 

The researcher established a period of three months to gather all the social media 

data (from April to June 2020).  

An important concept emerges from the first recommendation, namely "triangulation”. 

Nowadays, a hallmark of a case study is to use multiple sources of information to support 

the conclusions (Baxter & Jack, 2008; Yin, 2018). Triangulation provides a way to ensure 
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validity in case study researches (Johansson, 2007). It is one of the strengths of case 

studies which consider multiple sources of information (Soy, 2015). 

The risk of subjective interpretation of the information (Eisenhardt, Graebner, & 

Sonenshein, 2016) makes it appropriate to contrast the evidence to overcome any bias 

with respect to the real facts (Gibbert, Ruigrok, & Wicki, 2008; Yin, 2018). Although the 

triangulation technique in case study methodology can be of four types (Denzin, 2001; 

Patton, 2014), the focus in the current research was on data source triangulation. To 

confirm a hypothesis (a mechanism or node), at least three information sources must 

support it. 

Concerning the data sources, the current research uses three main types: interviews, 

internal documentation, and social media. The types vary depending on the embedded 

case (Figure 14).  

 

Figure 14.- Sources of information focused on the research questions 

Finally, to conclude data collection, an essential point was the confidentiality of the data 

collected from different information sources. The researcher agreed to refer interviews at 

the program level, avoiding the name and the IATA position, and in the case of the 

governance bodies only references to the body were made. Furthermore, rather than on 
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an individual basis, permission was obtained through the approval of the corporate 

communications department, based on pre-assessments by the program managers and the 

corporate secretary and confirmation that no confidential information had been disclosed 

within the dissertation. 

3.2.3.- Case study data analysis and results sharing 

The main objective of the data analysis phase is to reduce and reconstruct the process 

(Evers & van Staa, 2010). The final purpose is to understand and describe the facts 

gathered in the context of the cases under analysis (Mathew et al., 2019).  

Before starting the analysis, the researcher considered the four qualitative data analysis 

strategies compiled by Yin from different researchers (Yin, 2018): 

• Strategy 1: Rely on theoretical propositions based on the research questions and 

the existing literature 

• Strategy 2: Work the data from the "ground up" using a more inductive approach 

whose benefits have been proven to be significant 

• Strategy 3: Develop a case description 

• Strategy 4: Examine plausible rival explanations 

The strategy followed was a mix of the first three strategies because no rival explanations 

were obtained. The lack of contrasting positions may be because all the interviewees at 

the program level were part of those programs. Moreover, at the program governance 

level, the objective was not to challenge the approach but to discover the way programs 

are managed and the main challenges that are faced. 

At the end of the analysis, the coding, the triangulation validation, and the Digit2Sustain 

semantic network analysis were performed (Figure 15). 
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Figure 15.- Semantic network analysis and governance framework elaboration 

As shown in Figure 15, the analysis phase consisted of two main stages: coding and 

creation of the Digit2Sustain semantic network and the analysis of the network itself. 

Finally, elaboration of the governance framework will be part of the pursued deliverables. 

3.2.3.1.- Coding and semantic network 

Coding is a common approach which is applicable to all qualitative data analysis 

strategies (Cepeda & Martin, 2005). Qualitative data codification provides a structure to 

data gathered through categories (Mathew et al., 2019). The codes are labels that may or 

may not be attached to pieces of data of different size with more or less implicit 

connections (Saldaña, 2015). 

Although research on the impact of DPs on sustainability follows a deductive approach, 

also called the ground theory approach or line-by-line coding (Charmaz, 2014), an 

inductive approach can also be used to extract the maximum value added from the data 

gathered and the literature review. This blended approach, deductive - inductive 

(Graebner, Martin, & Roundy, 2012) was the one followed in this research, though the 

deductive approach was predominant. 
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The semantic network created based on the literature review (Section 3.2.3.2) formed the 

foundation for the whole coding exercise (Semantic Network 2). Furthermore, a mix of 

“grammatical” and “exploratory” techniques was used (Saldaña, 2015). First, among the 

grammatical techniques, attribute coding was employed to categorize each data source 

based on the data format, the interviewee/s when applicable, and other information (Table 

15).  

ATTRIBUTES CODES 

Stream 
• Governance 

• Digital programs 

Source type 

• Interviewees (program teams and governance body members) 

• Program-related documents 

• Social network documents (Google, Youtube, Twitter) 

Table 15.- Attribute coding a priori 

Among the exploratory techniques, hypothesis coding (deductive approach) was applied 

based on the foundational “Digit2Sustain” semantic network that arose from the literature 

review (Semantic Network 2). Together with the hypothesis coding, a subcoding 

technique was used to categorize the data, not at two but at five levels (Table 16). 

Type of impact 
Technology & 

Tools 

Business 

Capabilities 

Business 

Objectives 
Requirements 

Economic 
Artificial 

Intelligence 

Decision 

Making 
Efficiency Innovation 

Environmental Big Data Knowledge Transparency Business Model 

Social Data Sharing Automatization  Stakeholders 

 Process Mining    

Table 16.- Digital program coding by layer 
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A few examples have been extracted from the analysis performed to illustrate this 

deductive approach. 

1. Example 1: NDC program team member interview (D2:10): 

 
Figure 16.- NDC program interview (2:10) coding example 

This quote was analysed using Atlas.ti®. The reason for the “Integrated 

Connectivity” tag was the mention of API (application programming interface) by 

the interviewee and the fact that APIs help to facilitate interconnectivity between 

different systems. This implies a “digitalization” of the process that may not be 

explicitly mentioned, but that is understood when considering the scope of the 

NDC program and the previous recognition of the impulse to digital 

transformation through the NDC program. 

 
Figure 17.- NDC program interview (2:4) coding example 

“Knowledge” was tagged due to the comment of “improved visibility of the 

customer, with more information”. Additional information for the customer 

enhances the “Transparency” of the process and improves the “Efficiency” of the 

airline shopping process from 1% to 3%. An increase in the take-up rate implies 

a direct positive impact on “Economic sustainability” thanks to the enhancement 

of “Efficiency” and “Transparency” as a consequence of the improvement in 
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“Knowledge” through the “Integrated Connectivity” of the different systems 

involved in the distribution of air flight tickets. 

2. Example 2: BIS program document (D188:10) 

This quote was extracted from what was categorised as a social network document 

as it was found through a Google search at the IATA web page: 

https://www.iata.org/contentassets/0772118eec2e40bbba472b862e4f45ec/sfo20

19-day3-threat-of-turbulence.pdf. It shows one of the most common paths 

between digitalization and “Economic sustainability”. The “Big Data” tag 

included as the quote title is precisely due to “Benefits of the data-driven …”, 

which improves “Knowledge” as the turbulence project is specifically about 

improving pilot knowledge (inductive coding). So, through data-supported 

improvement of “Knowledge”, the enhancement of “Safety & Security” and 

“Customer Satisfaction and “Efficiency” are highlighted as direct benefits, as is 

the direct impact on both “Social sustainability” and “Economic sustainability”.  

 
Figure 18.- BIS program document (188:10) coding example 

Finally, following an inductive approach, the information sources were reviewed again to 

detect non-pre-identified mechanisms between digitalization and sustainability at any of 

three levels (“Technologies & Tools, “Business Capabilities”, or “Business Objectives”). 

https://www.iata.org/contentassets/0772118eec2e40bbba472b862e4f45ec/sfo2019-day3-threat-of-turbulence.pdf
https://www.iata.org/contentassets/0772118eec2e40bbba472b862e4f45ec/sfo2019-day3-threat-of-turbulence.pdf
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The new nodes are defined in the same way as the pre-defined ones. An example can be 

found in the previous example, which includes “Customer Satisfaction” and “Safety & 

Security”. 

The researcher used the “wordlist” functionality of Atlas.ti® to avoid missing any 

potential references. This feature provides a list of all the words in a document or group 

of documents. Specific keywords were checked using the “wordlist” for each item/node, 

following a pre-defined list (Table 17). Even with the availability of the wordlist, a full 

reading was still performed to conclude the inductive approach. The wordlist was usable 

only for interviews and documents, though not for documents composed of images rather 

than separate words or videos, which had to be fully visualised. 

Item/Node Keywords 

Program “Vision”; “Strategy”; “Project” 

Digitalization “Platform”; “Tools and Technologies of the first level” 

Artificial Intelligence “Machine Learning”; “Predictive” 

Big Data “Database”; “Volume” 

Data Sharing “Communication” 

Integrated Connectivity “IoT”; “Coordination” 

Process Mining “Analysis” 

Decision Making “Selection” 

Knowledge “Information”; “Know-how”; “Benchmark”; “Dashboard”; “Report” 

Automatization “Robot”; “Operationalize”; “Hyperautomation” 

Customer Satisfaction  “Passenger”; “Traveller”; “Experience” 

Efficiency “Performance”; “Agile”; “Fast”; “Time” 

Safety & Security  “Health”; “Injuries” 

Transparency “Visibility”; “Public” 

Social Sustainability “Accident”; “Health”; “Injury” 

Economic Sustainability “Financial”; “Monetary”; “Value”; “Revenue” 

Environmental Sustainability “Fuel”; “Environment”; “Carbon”; “CO2”; “Offset”; “CORSIA” 

Benefit Management “Revenue” 

Stakeholder Engagement “Airline”, “CAA”, “Sponsor”  

Program Governance “Committee”, “KPI”  

Strategy Alignment “Sponsor” 

Table 17.- Wordlist to support inductive coding 
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A search of each program information source was made by Atlas.ti® for the words 

contained in the wordlist. Then, by clicking on each word its context was revealed for 

further assessment. 

Case sensitivity was checked, as well as numbers, hyphens, and single-character words, 

in order to obtain a cleaner result (Figure 19). 

 

Figure 19.- BIS program: example of wordlist usage with "passenger" 

The deductive governance coding was performed following the PMI Project Management 

Book of Knowledge (PMI, 2017). As previously mentioned, even though documentation 

was identified in the governance stream, it was not included due to the confidentiality of 

internal processes. Only the interviews were assessed. Furthermore, considering the 

different samples of interviewees for the governance stream: project managers, program 

managers, and governance body members, the coding was done by differentiating the 

interviewees based on their background (Table 18). 
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Interviewee groups Project codes Program codes 

Project managers 

Scope Management 

Time Management 

Cost Management 

Integration Management 

Risk Management 

Communications Management 

Procurement Management 

Resources Management 

Quality Management 

Stakeholder Engagement 

Benefit Management 

Strategy Alignment 

Program Governance 

Program managers 

Governance members NA 

Benefit Management 

Strategy Alignment 

Program Governance 

Table 18.- Governance codes 

Once the coding was completed, the previously mentioned triangulation validations were 

performed for each stream to identify the relevant nodes based on the number and types 

of sources supporting them. In the DPs, the triangulation was conducted for each program 

to individually confirm the relevance of each node in each program network. 

3.2.3.2.- Semantic networks analysis 

Based on the existing literature (Section 2.3.2), a semantic network was drawn up to 

visually show the link between digitalization and sustainability (Drieger, 2013). Besides 

coding support, the semantic network helped to identify the connections between 

digitalization and sustainability (Semantic Network 2). In the initial network, the 

“Support” and “Bidirectional” links within each layer were not included, but when they 

appeared during the data they were included in the matrix. 
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Semantic Network 2.- Digit2Sustain foundational semantic network 

Based on the initial semantic network and the inductive coding, the network was 

improved with two additional nodes (“Customer Satisfaction” and “Safety&Security”) at 

the third layer, “Business Objectives”. 

A network analysis was performed to identify the most critical nodes in the 

“Digit2Sustain” network, regardless of each program case. The main aims of this analysis 

were (program code in Appendix A):  

• Identify the most relevant node based on the number of shortest paths going 

through it. This was achieved by applying the betweenness centrality algorithm 

(Borge-Holthoefer & Arenas, 2010). The main objective of this analysis was to 

extract the most critical mechanism/node in the path that links digitalization and 

sustainability for each program, and finally form a global perspective of the five 

IATA digitalization programs under study. 

• Identify the shortest paths between digitalization and each of the TBL pillars. In 

this case, Dijkstra’s algorithm (Dijkstra, 1959) was applied three times. The 

vertexes used were “Digitalization” with each of the TBL pillars. 
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Semantic Network 3.- Digit2Sustain final semantic network 

An adjacency matrix was created to perform the analysis based on the number of 

quotations referring to each network node. Each of the elements in the adjacency matrix 

represents the number of quotations with references to both nodes/codes. For example, if 

we consider only the examples previously used (Figure 16, Figure 17, Figure 18), the 

adjacency matrix will have the following aspect, and the weights will be distributed as 

shown in Figure 20. 

 

Figure 20.- Adjacency matrix example 
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The reason to avoid the consideration of the elements jumping levels (“Big Data” to 

“Efficiency” as an example) is that no citation was found with non-adjacent code levels 

referred to without the intermediate level. 

In addition to the “Digit2Sustain” quantitative network analysis, the same analysis was 

performed for each of the DPs based on triangulation. The results were a global network 

to follow digitalization to sustainability links and individual networks for each IATA 

digitalization program. These individual networks were used to summarize the 

conclusions of each DP, with the addition of the centrality and shortest path analyses. 

3.2.3.3.- Digital program governance framework 

With the confirmed results for both streams, a governance framework was prepared 

considering the outcomes obtained. The framework was filtered in two stages (Figure 15) 

with the individual feedback of renowned ATS experts. In the first stage, two senior 

leaders were requested to provide their input. Based on the experts’ recommendations, 

the framework was improved and submitted to the previous reviewers, plus three more 

with similar profiles and experience (Table 19). 

Relative 

position 

Experience in 

the industry 
TBL main focus ATS value chain 

Level 1 > 30 years Economic Airlines and Agencies 

Level 1 > 30 years Environment Airlines and Agencies 

Level 1 > 30 years 
Economic & 

Environment 
Airlines and Airports 

Level 0 > 25 years Environment Airlines, Airports, and Agencies 

Level 2 > 20 years 
Social and 

Environment 
Governments and CAAs 

Table 19.- Governance framework reviewers  
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4.- IATA CASE STUDY 

This section is divided into two sections, according to the two streams introduced in the 

previous section: IATA digitalization programs and IATA program governance. 

4.1.- IATA digitalization programs 

In this section, the IATA digitalization programs selected for this research will be 

explained in detail based on all the information gathered during the collection phase of 

this business case, as explained in section 3.2.2. 

The structure followed will be the same for the five programs, which will allow the reader 

to follow the pieces of evidence collected. It will also help to understand the differences 

between the programs, as well as their common aspects: 

1. Context and objectives of the program. In this section, the program will be 

explained, including the business rationale and its context, to ensure a proper 

understanding of its value added. An explanation will also be given of the sources 

of evidence that support all the content that is set out about the program. 

2. The program management plan and its digitalization components. This section 

covers the work breakdown structure (WBS) of the program, its high-level 

timelines, and the main stakeholders. Moreover, the digitalization dimension, as 

well as the program categorization, are justified through the triangulation method 

of their respective documents, including the quotations. 

3. The impact of the program on sustainability includes the impacts detected on 

sustainability considering the TBL. 

4. For each program, an analysis of the mechanisms identified through the literature 

review is set out, highlighting the newly identified mechanisms at each layer, 

when applicable. Triangulation through documents is applied to confirm the 
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relevance of each mechanism, as explained in the “Research Methodology” 

section. 

5. Finally, there is a section summarizing the conclusions. 
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4.1.1.- New Distribution Capability (NDC) program 

For the NDC program assessment, the author assessed and coded 45 documents, videos, 

and interviews (Table 20). 

Sources of information Amount 

Semi-structured interviews 5 

Documents (intranet and internet) 14 

Videos 26 

Table 20.- NDC program sources of information 

4.1.1.1.- Context and objectives of the NDC program 

Before discussing the reasons that moved IATA to develop NDC, it is essential to firstly 

understand flight ticket distribution channels to then understand how non-NDC legacy 

distribution works today. Airline distribution is one of the most complex systems in the 

ATS, involving most value chain stakeholders and many systems and thus making the 

understanding of the NDC program a challenge. 

The airline industry has two main distribution channels: direct and indirect. While the 

terminology may differ across markets, all the channels can be categorized as direct or 

indirect depending on the source of information. A classification published in 2003 helps 

to illustrate this. In that paper, the author identified five main distribution channel 

networks (Dembrower, Grenblad 2003): traditional agent, agent web, proprietary web and 

collaborative web. Of all these channels, the only direct channel is the airlines’ proprietary 

webs, which represent the primary distribution channel for LCC (Travel Daily media, 

2019) (Travel Daily media 2019). However, we should also consider metasearch 

aggregators, which represent an essential channel in their own right, and can link up with 

either the indirect agents or the direct airline web. 
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Regarding the indirect channels, an IATA report argued that 50% of sales would be in the 

indirect sales channel by 2021. In the legacy environment, indirect sales mainly work 

through the Global Distribution Systems (GDSs) (Figure 23.- Distribution channels 

enabled by NDC), and when a travel agent requests a flight ticket through a GDS, the 

following steps are executed (Altexsoft, 2019): 

1. Check the schedule availability, including the airlines that offer it—for example, 

British Airways at 11:00 and Swiss Air at 11:45. For information on schedule and 

route connectivity, the information linked with GDS seats is distributed to the 

stakeholders by companies like Innovata (http://www.innovata-llc.com/) and 

OAG (www.oag.com). 

2. To provide pricing, the GDS contacts the Airline Tariff Publishing Company 

(ATPCo)5, which is owned by the airlines and distributes the pricing data to GDSs, 

OTAs, and other technology companies. ATPCo sends the fare, and the GDS does 

the pricing. 

3. The GDS connects to the Passenger Services System (PSS) of the airlines, which 

contains the seats and service class availability. 

4. Once the ticket is selected, the seat, including the service class, is blocked in the 

PSS. Finally, the ticket is issued. 

All these communications between airlines and travel agents are managed through legacy 

technology artifacts, such as the EDIFACT standard. EDIFACT is the acronym for 

"Electronic Data Interchange for Administration, Commerce, and Transport”. It is the 

predominant international standard of those based on EDI (Electronic Data Interchange), 

which was developed in the 1970s (Wikipedia, 2020a). Since its adoption as the standard 

 
5 Other smaller providers in the market exist, like SITA in the fare distribution system. 

http://www.innovata-llc.com/
http://www.oag.com/
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for communication between airlines and agents, it has not evolved significantly, although 

it should be recognised as a significant achievement in the 1970s. The data interchanged 

is about pricing and schedules, but its main advantage was the small size of its packages 

at a time when bandwidth represented a considerable restriction. 

 

Figure 21.- Distribution channels before NDC 

Once all the steps are completed, GDSs get back to the requester. However, this indirect 

approach monopolizes for the middlemen (GDSs) all the data management and the view 

of the customers, not allowing airlines to provide customers with customized offers or 

contemplate changes to their offers (time to market). In summary, the offer is created by 

the GDS on behalf of the airlines. In reality, that means that airlines have no clue who the 

offer is made to and no idea how much of its product it has sold until it is too late. While 

it implies that the passenger name record (PNR) (Wikipedia, 2020b)or booking record is 

managed by the airline to a certain level, the GDS owns and ensures the update at a higher 

level, called the "super PNR", where the GDS has control of passenger details that the 

airline is unaware of (IATA, 2019). As an example, if Swiss Air issues a ticket for a 

passenger traveling from Geneva (GVA) to Montreal (YMQ) via London (LON), and the 
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segments are GVA-LON (Swiss Air) and LON-YMQ (British Airways), assuming that 

the GDS is Amadeus, the structure will be as follows (Figure 22.- PNR hierarchical 

structure): 

 

Figure 22.- PNR hierarchical structure 

In parallel with the lack of evolution in indirect channels (for airlines), airlines have been 

adapting their websites (direct channel) to internet technologies during recent decades. 

Nonetheless, communication with travel agencies (indirect channel) has not improved 

accordingly. In the first NDC educational video, "Why NDC?" (IATA 2015b), the IATA 

NDC program director explains the three main points that airlines obtain through their 

websites: a) product differentiation; b) reduced time to market; c) personalization of the 

traveler’s flight. These improvements to airline webpages created a gap with the channels 

used to manage indirect flight sales. Closing this gap is precisely one of the main 

objectives of the NDC, allowing airlines to replicate their website offers (and control of 

the offers) to the travel agencies and enabling travel agencies to access all the content 

served by the airlines on their direct channels that it is currently impossible to push 

through the legacy GDS channel (Figure 23).  

According to the description available at the IATA webpage: “NDC (New Distribution 

Capability) is a travel industry-supported program (NDC Program) launched by IATA 

for the development and market adoption of a new, XML-based data transmission 

standard (NDC Standard)" (IATA, 2015b). 
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It is important to note that before NDC some stakeholders in the ATS were already using 

XML for their transactions. The rationale behind the promotion of NDC was to 

standardize that digitalization improvement through the creation of a standard. Thanks to 

the standardization of XML transactions, airlines can obtain control over their offers in a 

cost-efficient way (IATA, 2015a).  

 

Figure 23.- Distribution channels enabled by NDC 

Finally, an interesting milestone for US acceptance of NDC was the approval of IATA 

resolution 787 by the Department of Transportation (DOT) in September 2014. 

Resolution 787 is the foundation document for NDC. In its showcase document, prior to 

the approval, the DOT highlighted some of the advantages of NDC for the ATS: "the use 

of common technical standards could facilitate the marketplace development of 

distribution practices and channels that would make it easier for consumers to compare 

competing carriers’ fares and ancillary products across multiple distribution channels, 

make purchasing more convenient, allow carriers to customize service and amenity 

offers, and increase transparency, efficiency, and competition" (US DOT, 2014). 
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4.1.1.2.- NDC program and digitalization components 

The idea for the NDC program was first suggested in October 2011. It originated from 

the Simplify the Business (StB) think tank, which ran from 2004 to 2017 and "aimed to 

transform the passenger journey through the implementation of innovative solutions" 

(IATA, 2017). 

In the beginning, the NDC program budget was approved on a yearly basis and, after the 

release of the first standard version (2015), the two main objectives of the program were 

the technology, and the engagement stream, supported by the other streams.. 

According to the interviews conducted, the WBS of the NDC program consists of 6 

projects/streams (Figure 24), coordinated by the program director, to achieve its strategic 

objective. 

 

Figure 24.- NDC program WBS 

The "Architecture and Technology" project aims to define and design the architecture and 

the API that facilitates all the developments around the NDC. It also covers the 

development of support solutions in coordination with other programs. The last example 

is the NDC Matchmaker, a free web-based tool that allows NDC stakeholders (airlines, 

aggregators, and sellers) to share information about their NDC capacities and projects, 

looking to enhance partnerships (IATA 2019b). 

The scope of the "Standard" project/stream was to create and update the XML standard, 

including the implementation guide. There are various EDIST schemes available for 
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NDC, the latest version and a few previous ones. IATA provides the best practices to 

guide developers on the use of each version: https://guides.developer.iata.org/.  

The "Certification" stream is responsible for defining the certification levels (currently 

four) and their associated capabilities. It differentiates between airlines, agents, and 

aggregators. The certification assesses the readiness of each value chain stakeholder to 

work with NDC standards.  

Within the certification stream, we can also find the "NDC@Scale" certification, which 

focuses on revising the entity’s supporting documents to certify the ability to process 

volumes of NDC sales against specific criteria (IATA 2019c).  

The "Engagement and adoption" project is currently the one most directly linked to 

measurement of NDC program performance. Before the COVID19 health crisis, the 

objective was to ensure that, by the end of 2020, 20% of NDC leaderboard airlines were 

managing their transactions through an NDC API (Figure 25). 

 

Figure 25.- NDC transactions powered by an NDC API (IATA 2020d) 

The last stream to be officially included within the NDC program structure was the 

"Communication" project. After release of the first standard, the importance of a proper 

communication strategy was confirmed by the program team. The main objective of this 

https://guides.developer.iata.org/
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stream, as stated by the person in charge, is "stakeholder communications in the sense 

that I talk with our stakeholders, and we issue joint press releases." 

The NDC Hackathons, as well as other events and media production, are also part of the 

responsibilities of this stream. In addition, the Communications PM is the point of contact 

with IATA corporate communications "whenever there is a statement to be made out 

publicly for the press." 

Finally, the NDC program team includes a specific team dedicated to coordinating the 

availability of the program team members, procurement and budget. It is referred to as 

the PgMO (Program Management Office). 

 

Semantic Network 4.- Program analysis of the NDC case 

Additionally, consideration of NDC as a program was contrasted through triangulation of 

the different documents studied and confirmed through eight quotations extracted from 

three of the interviews (Semantic Network 4). 

The digitalization aspect of the NDC is related to the optimization transmitted to manage 

travellers’ requests through the desire to “change the legacy system” (Q1:37). The current 
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system was based on old digitalization standards, EDIFACT, and non-consolidated 

sources of information, resulting in “similar data, hosted in different locations” (Q1:38). 

 

Semantic Network 5.- Digitalization in the NDC program 

From an architectural standpoint, NDC represents the foundation for a “massive exercise 

of simplification and consolidation” (Q1:39). That effort continues through the “ONE 

order” program and the “Dynamic pricing” project that IATA is currently conducting. 

From the qualitative assessment point of view, the digitalization aspect of NDC is 

supported by ten quotations extracted from five interviews and three videos (Semantic 

Network 5). 
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4.1.1.3.- NDC impact on ATS sustainability 

The NDC program impacts two of the TBL pillars, the environmental and economic 

sustainability dimensions, with the most significant being the economic impact. 

Referring to the previously mentioned TBL framework of Svenson et al. (Laurell et al., 

2019; Svensson et al., 2016; Wagner & Svensson, 2014), the NDC program has the 

potential to improve the profitability, competitiveness, and certain financial aspects of 

airlines within the ATS value chain, which will help to balance the inequitable 

distribution of the margins, as explained in section 4.1.1.2. 

The economic impact of the NDC lies in the fact that it allows airlines better control of 

their orders and offers, without having to continuously depend on third parties like the 

GDSs. Thanks to NDC and its continuation, “ONE order”, “An airline can decide how 

they are going to price a specific offer”, (Q1:16) as expressed by the Head of Architecture 

& Technology Industry Distribution during his interview. 

The creation of the NDC standard, and its posterior adoption by the airlines, will allow, 

once fully adopted, the appearance of new entrants into the airline distribution ecosystem, 

like aggregators or IT NDC developers. It is expected to lower costs through increased 

competition in the market (Q1:17, Q2:8, Q5:7). 

As identified in the Sia Partners report (Sia Partners, 2019) (Sia Partners, 2019), NDC 

allows airlines to become retailers, improving their capacity to manage cross-sales or sell 

more ancillary services which leave extra margins for airline operations. This conclusion 

was also confirmed through the analysis of the interviews (Q1:13). 
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Through the qualitative analysis, the impact on economic sustainability was supported by 

nineteen quotations distributed across fifteen sources of information (Semantic Network 

6). 

The NDC program also indirectly impacts environmental sustainability. The 

environmental impacts were mainly highlighted during the Frankfurt IATA NDC 

hackathon, celebrated in October 2019. The main themes of that hackathon were (IATA, 

2019d): 

• Carbon offset integrated to booking experience using NDC APIs 

• Leisure travel via one app or solution for trip planning and throughout the journey, 

also using NDC APIs 

Fifteen teams of developers from all over the world met during the Frankfurt hackathon 

for twenty-eight hours, developing their projects around themes mentored by industry 

experts.  
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Semantic Network 6.- Economic impact of the NDC program 

In the words of one of the gold sponsors of the event, Cirium (https://www.cirium.com/), 

the NDC standard helps “travelers to make smarter decisions… by knowing the impact of 

https://www.cirium.com/
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how far they are flying … to reduce the impact on the environment” (IATA, 2019n), 

improving their decisions by adding environmental variables to the equation. During the 

interviews about the NDC program, a specific example along these lines was provided 

through the suggestion to include a CO2 calculator during the booking process to show 

the customer the impact of his/her specific flight. 

Through the qualitative analysis, the environmental impact was supported by six 

quotations in five of the forty-five analyzed sources of information (Semantic Network 

7). 

 

Semantic Network 7.- Environmental impact of the NDC program 

The social aspect of the NDC program was only supported by one of the five interviewees 

(Semantic Network 8), and no other document, video, or interview mentioned it. Based 

on triangulation, this makes the social impact of NDC non-relevant. The main link with 
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the social aspect was that, thanks to the implementation of NDC, passengers with special 

needs would be able to request special assistance directly from the airline in advance 

(Q5:9), which is in turn linked with the possibility offered by NDC of more tailored and 

adapted services to passengers, although this could also be linked with an economic 

impact. 

 

Semantic Network 8.- Social impact of the NDC program 

4.1.1.4.- NDC digitalization to sustainability mechanisms 

The mechanisms identified were eleven, one new, and ten already identified during the 

literature review (Semantic Network 9). In addition, the three digitalization requirements 

(Table 16) were identified, plus a new one, “Data Quality”, which was not considered 

relevant due to the number of sources of information supporting it. 
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Semantic Network 9.- Digitalization to sustainability in the NDC program 

4.1.1.4.1.- Technology & Tools in the NDC program 

At the first level, four mechanisms were identified, grouped in this document under 

“Technology & Tools”. Only three can be considered significant, with quotations in more 

than three sources supporting them: “Big Data”, “Data Sharing”, and “Process Mining”. 

“Big Data” was mentioned fifteen times in nine documents, interviews, and videos related 

to the NDC program (Semantic Network 10). In comparison, “Data Sharing” was 

identified eight times in one of the videos, one of the interviews, and four of the 

documents (Semantic Network 11). Finally, “Process Mining” was referred to in seven 

sources (Semantic Network 12). 
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Semantic Network 10.- Big Data in NDC 

The references to “Big Data” are significantly higher than the other first-level 

mechanisms of the NDC. In some cases, the references to “Big Data” are linked with the 

use of “Artificial Intelligence” (Q1:19, Q1:36, Q4:7), even though those were not enough 

to make “Artificial Intelligence” relevant. Most of the references extracted and linked to 

“Big Data” refer to the amount of information generated for storage due to the NDC 

program (Q2:21, Q4:4). 

The “Process Mining” mechanism shows significance in the digitalization path of the 

NDC programs, especially concerning improvement in the shopping process (Q4:18, 

Q125:2), but more broadly with respect to the distribution process from beginning to end 

(Q2:42, Q16:7) to make it more efficient (Q132:5). 
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Semantic Network 11.- Data Sharing in NDC 

 

Semantic Network 12.- Process Mining in NDC 
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The “Data Sharing” category is also a key tool for the success of the NDC digitalization 

path. It is observable through various quotations (Semantic Network 11) about NDC-

enabled API connectivity for data interchange (Q2:6, Q2:41, Q16:2), but also about the 

facilitation of data partnerships (Q26:7) for connectivity between airlines and travel 

sellers in an open, connected way (Q41:1). 

As commented, the other two mechanisms, “Artificial Intelligence” and “Integrated 

Connectivity”, were disregarded due to the absence of “triple” support.  

4.1.1.4.2.- Business Capabilities in the NDC program 

At the second level, the three mechanisms were identified. However, only the 

“Knowledge” mechanism was found to be significant in the analysis, with seventeen 

quotations in the five interviews, one mention in the videos, and three in the documents 

assessed (Semantic Network 13). 

The references to the “Knowledge” mechanism can be categorized into two main groups, 

one referring to improvement in insights of the passenger obtained by the airline thanks 

to NDC (Q1:7, Q2:20, Q4:7, Q5:7), allowing airlines to personalize the offer (Q2:15, 

Q3:6, Q5:11), and the other to the fact that knowledge is shared with the customers 

(Q1:15, Q2:10, Q3:9, Q4:4, Q5:9). 
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Semantic Network 13.- Knowledge in NDC 

4.1.1.4.3.- Business Objectives in the NDC program 

At the third level, the three identified mechanisms are relevant based on the number of 

information sources supporting each of them. A new “Business Objective” in the path to 

sustainability was identified in the NDC program assessment thanks to the inductive 

coding method employed. This was “Customer Satisfaction”, which had a substantial 

number of supporting documents. 
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The relevance of “Customer Satisfaction” was followed by that of “Transparency”, with 

fourteen quotations through twelve sources of information (Semantic Network 14). 

 

Semantic Network 14.- Transparency in NDC 

The capacity to compare pricing (Q131:6), connected with higher customer engagement 

(Q26:10), and the provision of detailed information about the environmental impact of 

each flight (Q3:9) are just a few of the examples of what the NDC program seems to 

facilitate. 

The gain in time-to-market efficiency thanks to NDC (Q3:10) was mentioned by one of 

the PMs. However, the central type of efficiency was related to operational efficiencies 
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(Q1:12, Q3:8, Q124:3), with a reference to agility in management of the distribution 

channel (Q2:15). Financial efficiencies are also highlighted (Q3:5, Q4:10). 

 

Semantic Network 15.- Efficiency in NDC 

The new third-level mechanism that was uncovered, “Customer Satisfaction”, was 

defined for further assessment in the other embedded cases. It is used indistinctly in the 

evaluation as a synonym of improvement in customer experience. Its identification 

requires a link with the increase, or the potential to increase, customer happiness, 

following the Cambridge dictionary definition of customer satisfaction as “a measure of 

how happy customers feel when they do business with a company” 

(www.dictionary.cambridge.org). 

http://www.dictionary.cambridge.org/
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Most of the references are related to improvements in customer experience (Q3:8, Q3:12, 

Q5:10) through better and more adapted offers (Q2:7, Q3:7, Q124:2, Q130:1). The 

relevance of the “Customer Satisfaction” mechanism was the highest of all the NDC 

program mechanisms, with references distributed across twenty-one different sources of 

information (Semantic Network 16). 

 

Semantic Network 16.- Customer Satisfaction in NDC 

4.1.1.4.4.- Requirements in the NDC program 

Finally, of the requirements for digitalization to impact sustainability, three relevant 

conditions were detected in the documents: “Stakeholders” (Semantic Network 17), 
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“Innovation” (Semantic Network 18), and “Business Model” (Semantic Network 19). The 

three mechanisms were cited in three, seven, and nine sources of information, 

respectively. The “Data Quality” requirement was also observed after its identification as 

a mechanism in the FRED+ program. In the NDC case, “Data Quality” was not identified 

as relevant due to the lack of supporting documents. 

 

Semantic Network 17.- Stakeholders in NDC 

The importance of the “Stakeholders” requirement for NDC was evident from the 

beginning of the program. The approval process, as previously explained, required a 

significant effort to align all the external stakeholders. Qualitatively, it was supported by 

three sources of information. 
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The “Innovation” requirement is at the core of the NDC deliverables. The way that ATS 

distribution is managed changed the moment that NDC capabilities disrupted the market 

for the first time. 

 

Semantic Network 18.- Innovation in NDC 

The innovation impulse given by the NDC program required an adaptation of business 

models towards a more data-driven (Q1:19, Q131:12) and agile (Q2:5) approach, 

requiring a multi-channel (Q4:6, Q5:6) approach rather than the traditional mono channel. 

As commented, a new requirement was also identified, “Data Quality”, but only one 

interview and one document supported it (Semantic Network 9), and so it was disregarded 

in the case of the NDC program. The “Data Quality” code is aimed at reliable and accurate 

data to properly support digitalization mechanisms towards sustainability objectives. 
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Semantic Network 19.- Business Model in NDC 

4.1.1.5.- NDC program case study conclusions 

After considering the relevance of all the mechanisms commented on, the NDC refined 

semantic network is reduced to six nodes, supported by three requirements (Semantic 

Network 20). An adjacency matrix was extracted from this semantic network, 

representing the logical weighted connections between NDC digitalization and 

sustainability (Table 21). 
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Semantic Network 20.- Digit2Sustain network in NDC 

Based on the generated adjacency matrix (Table 21), a semantic network analysis was 

conducted for the identified NDC nodes, as explained in the methodology. This analysis 

considers only the relevant nodes based on the triangulation method. 

Using the betweenness centrality calculation, the most critical nodes of the NDC semantic 

networks were found to be “Knowledge”, “Transparency”, and “Big Data”, which also 

comprise the shortest paths between “Digitalization” and “Environmental sustainability”. 

In the case of “Economic sustainability”, the shortest route is through “Big Data”, 

“Knowledge”, and “Customer Satisfaction”. 



128 

 

 

Table 21.- Adjacency matrix for the NDC program, including node weights 

In conclusion, during the analysis of the NDC program sources, a new “Business 

Objective” of digitalization to impact sustainability was identified, “Customer 

Satisfaction”, showing the necessary relevance to be considered within the network. A 

new “Requirement” was also found, “Data Quality”, but it was deemed irrelevant in the 

current case due to the lack of references in the assessed information sources. 

NDC seems to be focused on improving the “Economic sustainability” of the ATS by 

increasing the “Knowledge” that airlines have, which enhances “Customer Satisfaction” 

and thereby impacts the “Economic sustainability” of the airlines. NDC also increases 

control over the sales cycle, strengthening the “Transparency” and the “Efficiency” of the 

whole distribution process. 

All the above conclusions require a “Business Model” adaptation for airlines, agencies, 

GDSs, and IT providers within the ATS distribution ecosystem, as highlighted in various 

of the assessed sources of information. 
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● Digitalization 0 2 1 2 0 0 0 0 0 0

● 1st Big Data 2 0 0 0 14 0 0 0 0 0

● 1st Data Sharing 1 0 0 0 4 0 0 0 0 0

● 1st Process Mining 2 0 0 0 3 0 0 0 0 0

● 2nd Knowledge 0 14 4 3 0 15 10 7 0 0

● 3rd *Customer Satisfaction 0 0 0 0 15 0 7 3 14 1

● 3rd Efficiency 0 0 0 0 10 7 0 3 13 1

● 3rd Transparency 0 0 0 0 7 3 3 0 5 7

● Economic sustainability 0 0 0 0 0 14 13 5 0 0

● Environmental sustainability 0 0 0 0 0 1 1 7 0 0

Node weight 13 18 7 8 26 28 16 19 35 7
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Semantic Network 21.- Digitalization to sustainability in NDC  
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4.1.2.- FRED+ program 

For assessment of the FRED+ program, the author evaluated and coded 15 documents, 

videos, and interviews (Table 22). 

Sources of Information Amount 

Semi-structured interviews 4 

Documents (intranet and internet) 9 

Videos 2 

Table 22.- FRED+ program sources of information 

4.1.2.1.- Context and objectives of the FRED+ program 

As stated on the IATA webpage: “FRED+ has been developed using the latest 

technologies to facilitate CORSIA emissions reporting in accordance with ICAO 

requirements by pairing operators directly with their state authorities for safe and secure 

transmission of emissions data” (https://www.iata.org/en/programs/environment/fred, 

FRED+ 16 June 2020). 

Based on the FRED+ definition, it is worth introducing CORSIA, as the whole FRED+ 

program is built around it. As with the NDC program, the FRED+ program will be 

explained below, as well as its digitalization components and its impact on sustainability. 

CORSIA is the acronym for “Carbon Offsetting and Reduction Scheme for International 

Aviation”. It has been developed by the ICAO and adopted by all ICAO country 

members. Its main objective is to support mitigation of emissions by the airline industry, 

following the goal of carbon-neutral growth from 2020 according to average registered 

2019-2020 emissions (Figure 26). 

https://www.iata.org/en/programs/environment/fred
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Figure 26.- CORSIA graphical explanation (ICAO, 2018a) 

Within this approach, there are two aspects to consider: the phased approach and the 

COVID19 impact. The COVID impact is still under discussion, but some international 

organizations in the sector have already raised their concerns to ICAO regarding the 

reference of 2019-2020 CO2 emissions (European Union, 2020; IATA, 2020e). Based on 

the previously referenced IATA document, emissions in 2020 could drop to 250 million 

tonnes of CO2, equivalent to 1995 emissions. If the basis is the average emissions value 

of 2019 and 2020, this would leave the reference value at the 2010 level. Other companies 

also support this trend (Millar, Trock, & Bory, 2020) a significant increase in the 

compliance costs for airlines to offset their emissions. The solution suggested by IATA 

and followed by the EU (European Union, 2020) is to use 2019 emissions as the baseline. 

Aside from the COVID impact, a proper understanding of the phased approach is essential 

for an assessment of the repercussions of CORSIA (and therefore the FRED+ impact) for 

the ATS, and more specifically for airlines. CORSIA consists of three main phases 

(ICAO, 2019c): 

1. The pilot phase starts in 2021 and lasts till 2023. During this phase, states are 

voluntarily invited to join CORSIA. During this initial phase, airlines with flights 

between those states are subject to offsetting requirements. Every year, new states 
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can notify ICAO of their intention to join CORSIA voluntarily. At the moment of 

writing, the number of countries voluntarily participating in CORSIA is 84, 

representing 76.6% of international aviation activity (ICAO, 2019b). 

2. The first phase, scheduled to take place between 2024 and 2026, differs from the 

pilot phase principally in the way to estimate emissions. During the pilot phase 

the voluntarily participating states can choose how to apply the sectoral and 

individual percentages based on a given year or on 2020, whereas during the first 

phase there will be only one way to estimate emissions (section 11.a of ICAO 

resolution A40-19). 

3. The second phase will extend from 2027 to 2035. In this phase, compliance with 

offsetting obligations is extended to all international flights across any ICAO 

member state, although exemptions are considered for “states that have an 

individual share of international aviation activities in RTKs (Revenue Tonne-

kilometres) in the year 2018 below 0.5 per cent of total RTKs or whose cumulative 

share in the list of States from the highest to the lowest amount of RTKs reaches 

90 per cent of total RTKs”, with exemptions also applicable to “Least Developed 

Countries (LDCs), Small Island Developing States (SIDS) and Landlocked 

Developing Countries (LLDCs) unless they volunteer to participate in this phase” 

(ICAO, 2019). 

Within the context of adoption of CORSIA, the airlines flying across ICAO state 

members have to ensure the proper monitoring and reporting of their emissions, 

considering all the ICAO rules and exceptions. The development of the FRED+ platform 

was due to the requirement to digitalize all the information on emissions for CORSIA 

reporting, with the intention of supporting both IATA and non-IATA member airlines in 

their CORSIA monitoring and reporting. FRED+ facilitates, through its digital platform, 
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the management and creation of CORSIA reporting for aircraft operators, verifiers, and 

states (IATA, 2019g). In addition, FRED+ allows airlines to connect with their respective 

administering authorities for data transmission. It also contributes to the elaboration of an 

emission monitoring plan and reporting on sustainable fuels. Furthermore, it includes data 

validation, a critical functionality that could facilitate the audit processes by identifying 

outliers and inaccuracies. 

Regardless of the value added through CORSIA and FRED+ to ATS sustainability, it is 

essential to note that they are only a standard and a tool to monitor and track the 2035 

CORSIA forecast objectives (ICAO, 2019), namely to reduce CO2 emissions by around 

2.5 billion tonnes and to generate over 40 billion US$ in climate finance. If we consider 

the objectives established by IATA, recognizing “the need to address the global challenge 

of climate change” (IATA, 2019w), additional actions will be required.  

The objectives of the aviation industry go beyond the second phase of CORSIA in terms 

of timelines and scope (IATA, 2018a): 

• An average improvement in fuel efficiency of 1.5% per year from 2009 to 2020 

• A cap on net aviation CO2 emissions from 2020 (carbon-neutral growth) 

• A reduction in net aviation CO2 of 50% by 2050, relative to 2005 levels 

To achieve the above objectives, the ATS has focused its attention on a four-pillar action 

plan (IATA, 2018), understanding that success requires a strong commitment from all the 

stakeholders involved. It is sometimes referred to as a multidimensional approach to 

ensure higher environmental sustainability (Guimarans, Arias, Tomasella, & Wu, 2019). 

The four pillars are related to improvements in the following areas: 

• Technology. This pillar includes the use of sustainable aviation fuels (SAFs), 

which is expected to make a significant contribution to the reduction of carbon 
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emissions for the sector (Bauen & Nattrass, 2018). Even though the potential 

impact of SAFs on decarbonatization in the ATS is recognized as a quick win, it 

is also true that it faces many challenges that should not be minimized. These 

challenges range from the investments required in the SAF production value chain 

to the specialized security certifications required for aviation fuels (Chiaramonti, 

2019). Notwithstanding the above, SAFs are a clear path for the aviation industry 

to follow. They have demonstrated their efficiency in carbon emissions reduction 

in the US market. A decrease of 8% in emissions between 2000 and 2014 has been 

confirmed, while during the same period air traffic grew by 20% (ATAG, 2015). 

The technology pillar also includes medium- and long-term initiatives, including 

the design of new aircraft wings (Ahmed & Kurtulus, 2019) or the use of other 

energy sources like hydrogen (Bicer & Dincer, 2017). The technical feedback of 

aircraft manufacturers sometimes guides such new initiatives over the course of 

their lifetime (Husain & Shah, 2018). 

• Operations improvement. The focus here is on improvements to aircraft 

operations, covering both ground operations and flight operational optimization. 

Improvements to ground operations have been studied essentially in terms of 

aircraft operational efficiencies (Malandri, Mantecchini, Paganelli, & Postorino, 

2020; Tabares & Mora-Camino, 2019), but also passenger management (Loskot 

& Ball, 2015).  

As well as ground operations, a number of studies have concentrated on the 

optimization of flight operations (Fan et al., 2020; Lindner et al., 2019; Murrieta-

Mendoza & Botez, 2020), particularly in relation to fuel cost optimization (FCO), 

which has long been considered a vital factor in flight operation optimization 

(Singh & Sharma, 2015), and has recently been commonly linked to the financial 
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and environmental sustainability of airline companies (Hammad, Rey, Bu-

Qammaz, Grzybowska, & Akbarnezhad, 2020; Lim, Y., Gardi, & Sabatini, 2017; 

Matthes & Team, 2017). 

• Infrastructure improvement. As with the pillar of operations improvement, 

infrastructure can be split into two main topics: improvements to airport 

infrastructure (Boussauw & Vanoutrive, 2019; Di Vaio & Varriale, 2020; Ribeiro 

et al., 2018) and the modernization of air traffic management (ATM) systems 

(Pasini, Notry, & Delahaye, 2018). ATM has also been linked with the financial 

and environmental sustainability of the ATS. It also has a direct link with FCO 

(Sabatini, 2016). 

• Global market-based measure. Finally, the fourth pillar of the aviation industry 

strategy is critical to close the potential gap of the other three. It can be considered 

a temporary patch to offset the CO2 emissions gap while the other pillars achieve 

their objectives (Absi, Dauzère-Pérès, Kedad-Sidhoum, Penz, & Rapine, 2013). 

Having clarified the scope of CORSIA, the role of FRED+, based on the description 

provided at the beginning of this subsection, can be more precisely defined as a platform 

to facilitate CORSIA reporting. 

4.1.2.2.- FRED+ program and digitalization components 

The FRED+ platform was conceived as a continuation of the Fuel Reporting and 

Emissions Database (FRED) platform, the last version of which (3.0) was officially 

released on the 6th of July 2015 according to the program closure report. As stated by the 

FRED+ program manager, FRED reporting was previously conducted manually with the 

support of Excel sheets, which represented a significant effort (Q7:35). With CORSIA, 
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the IATA environmental team realized the importance of data for its successful 

implementation (Q7:13), and work began on the development of FRED+.  

As a program, as well as a support for CORSIA reporting, FRED+ has secondary 

objectives that support the main one. These are operational standardization (Q6:46) and 

ensuring that all operators are equally treated (Q6:47) through the standardization. 

Furthermore, FRED+ is free of charge (IATA, 2019e). 

It was finally decided to categorize FRED+ as a program even though one of the four 

interviewees suggested its consideration as a project within the “CORSIA advocacy” 

strategic line, which includes another project/program, ACE (Aviation Carbon Exchange) 

(Q8:15). However, given the two work packages involved (or four depending on the 

interviewee), it was concluded that FRED+ could be categorized as the smallest program 

of the IATA embedded cases under assessment. Another reason for that decision was that 

both work packages supported the same strategic objective of standardizing CORSIA 

reporting. In any case, the interviewee’s opinion was also right because “CORSIA 

advocacy” is a program of programs (FRED+ and ACE), with the strategic objective of 

providing full support to the airlines under CORSIA. 

As previously mentioned, the number of projects within FRED+ also shows some 

misalignment. All the interviewees agreed on the existence of the platform development 

and advocacy projects, but another important project, “Training”, aimed at ensuring an 

understanding of the use of CORSIA and FRED+, was extracted from the transcriptions 

of the interviews (Q6:48). In addition, the same interviewee pointed out the fact that 

“Communication” could be considered a potential fourth work package (Q6:14). While 

the rest of the interviewees embedded the communication project within the advocacy 

project, training was not embedded nor mentioned more than laterally by the rest. The 

final structure of the program was clarified thanks to the intranet and internet documents. 
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Several references were found to webinars and training and training user guides, including 

a dedicated section in the FRED+ site (Figure 27). 

 

Figure 27.- FRED+ program homepage (IATA, 2019f) 

The final FRED+ structure includes the platform project’s two work packages, on the 

web browser and the mobile app versions of FRED+ (Figure 28). The training project 

was embedded in a Change management box, considering it as a potential project, shared 

by the previously mentioned ACE program and FRED+, to change the way of reporting 

emissions, adapting it to CORSIA through FRED+ usage. Finally, “Communication and 

advocacy” completed the WBS. 

 

Figure 28.- FRED+ program WBS 

The alignment of up to three or four of the interviewed team members with its 

categorization as a program was also confirmed through the qualitative analysis 

(Semantic Network 22). 
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Semantic Network 22.- Program analysis of FRED+ case 

The digitalization component of FRED+ was unanimously placed under the platform 

development and implementation project, which represents significant progress with 

respect to the previous process. While FRED 3.0 was based on SharePoint and business 

object technologies (Q57:1), FRED+ introduced the salesforce as the backbone, 

supporting improved security access (Q7:36), a critical aspect of the platform considering 

the data stored and managed. 

In addition to the above aspects, the four related sources (two interviews, one video, and 

one document) contained quotations referring to the digitalization aspects of FRED+ 

(Semantic Network 23). 



139 

 

 

Semantic Network 23.- Digitalization in the FRED+ program 

4.1.2.3.- FRED+ impact on ATS sustainability 

The most significant effects of FRED+ on ATS sustainability are environmental 

(Semantic Network 21) and economic (Semantic Network 25). One of the interviewees 

also linked the program with social improvements through the offset of CO2 emissions as 

the result of FRED+ information (Semantic Network 26). 
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Semantic Network 24.- Environmental impact of FRED+ program 

The impact on the environment is mainly due to the additional information provided to 

the airlines regarding fuel consumption on their routes (Q6:24), helping them to optimize 

their costs by allocating more suitable airplanes (Q7:23). In addition, the support that the 

FRED+ platform represents for the success of CORSIA already constitutes a significant 

impact in terms of improving the environmental sustainability of the ATS (Q6:4, Q65:1). 

From the qualitative assessment, the positive environmental effect of FRED+ on the ATS, 

specifically on the part of airlines, governments, and Civil Aviation Authorities (CAAs), 

was found to be supported by six quotations distributed across five sources of 

information. 
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Semantic Network 25.- Economic impact of FRED+ program 

Regarding the economic impact, for the airlines this was related to the administrative 

savings that FRED+ could generate, the reduction in audit duration due to CORSIA, the 

information about fuel consumption per route, and to the fact that FRED+ is free of charge 

during the lifetime of CORSIA, creating significant development savings. 

Finally, the social impact (Semantic Network 26) was not considered relevant due to the 

lack of information sources to confirm it through the triangulation method. 
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Semantic Network 26.- Social impact of FRED+ program 

4.1.2.4.- FRED+ digitalization to sustainability 

Following the identification of the pillars influenced by FRED+, the tools that guided 

those impacts will be analyzed in this subsection. Before the refinement of the semantic 

network, nine mechanisms were identified, distributed equally over the three levels 

(Semantic Network 27). 

 

Semantic Network 27.- Digitalization to sustainability in the FRED+ program 
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4.1.2.4.1.- Technology & Tools in the FRED+ program 

At the first level, “Big Data” is the leading mechanism. Its relevance is shown through 

references in five different sources of information to large amounts of data (Q66:3), 

historical reference data (Q59:5, Q64:6), and the structure given to the environmental data 

gathered from all the airlines (Q6:17). 

 

Semantic Network 28.- Big Data in FRED+ 

One of the leading values added to airlines and governments by the FRED+ platform is 

the “Data Sharing” feature (Semantic Network 29), making it much easier for airlines to 

manage and comply with CORSIA. 

The facilitation of environmentally related information among the different parties 

through CORSIA (D7:10), plus the pairing capabilities between airlines and the appointed 



144 

 

authorities and auditors, form one of the central values of FRED+ towards improved 

“Automatization” and “Knowledge” business capabilities. This is confirmed through the 

analysis of the FRED+ program at the end of this section (4.3.2.5). 

 

Semantic Network 29.- Data Sharing in FRED+ 

4.1.2.4.2.- Business Capabilities in the FRED+ program 

As previously mentioned, the “Decision Making” business objective does not seem 

significant due to the lack of references found (Semantic Network 30), even though it is 

objectively a real value added for airlines using FRED+. The “Decision Making” support 

could be considered a secondary benefit for the airlines. 
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Semantic Network 30.- Decision Making in FRED+ 

“Automatization”, supported by the three identified first-level mechanisms is referred to 

in nine quotations from seven different sources (Semantic Network 31). The 

“Automatization” capability is highlighted by one of the interviewees and in a webinar of 

FRED+ on data input management (Q6:29, Q59:4, Q59:6). The automatic pairing with 

the administrations (Q66:6) and the automatic generation of emissions reports was also 

highlighted (Q58:2). 
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Semantic Network 31.- Automatization in FRED+ 

Although the same number of documents reference “Knowledge” and “Automatization”, 

there is a difference in the number of quotations (13 vs. 9), which gives an idea of their 

respective relevance (Semantic Network 32). 

The “Knowledge” mechanism was linked with offsetting (Q6:23, Q7:27) and a similar 

concept, compliance obligations (Q8:20, Q59:1), improving the understanding of 

emissions (Q8:21). Additionally, FRED+ improves the understanding of performance 

(Q6:24, Q7:25, Q64:2), as well as comparisons between similar airlines (Q7:23, Q58:5). 
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Semantic Network 32.- Knowledge in FRED+ 

4.1.2.4.3.- Business Objectives to impact sustainability in the FRED+ program 

At the third level, “Efficiency” is the only significantly supported objective identified in 

the FRED+ program. It appeared in nine quotations across four of the sources assessed 

(Semantic Network 33). The current embedded case is supported by “Automatization” 

and “Knowledge” from the second level.  

Operational efficiencies were the main field within “Efficiency”, thanks to the reduction 

of administrative/non-added value tasks (Q6:33, Q8:16), and also with respect to fleet 

planning (Q7:22, Q58:5). 
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Semantic Network 33.- Efficiency in FRED+ 

As “Transparency” was only referred to three times in two documents, it was not 

considered sufficiently relevant (Semantic Network 34). 
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Semantic Network 34.- Transparency in FRED+ 

4.1.2.4.4.- Requirements in the FRED+ program 

In the end, the requirements for digitalization as promoted by FRED+ to impact 

sustainability were reduced from three to one due to the lack of documents endorsing the 

“Stakeholders” and “Innovation” requirements (Semantic Network 35). 
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Semantic Network 35.- Innovation in FRED+ 

 

Semantic Network 36.- Stakeholders in FRED+ 

“Data Quality” (Semantic Network 37) was the only relevant requirement identified in 

FRED+. It was first identified via the inductive approach during the NDC case 

assessment. In the case of FRED+, “Data Quality” is of paramount importance because 

its main value added is the reliability of the data provided to auditors and verifiers 
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(Q7:20). For this reason, FRED+ presents data quality assurance and data error detection 

(Q6:32, Q58:4, Q66:5). 

 

Semantic Network 37.- Data Quality in FRED+ 

4.1.2.5.- FRED+ program case study conclusions 

The refined semantic network of the FRED+ program is reduced to five intermediary 

nodes supported by one requirement (Semantic Network 38). 
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Semantic Network 38.- FRED+ refined digitalization to sustainability mechanisms 

The corresponding adjacency matrix was built based on the relevant semantic network 

and confirmed positive impacts on both the “Environmental sustainability” and 

“Economic sustainability” of the ATS (Table 23). 

As can be observed, the FRED+ program directs its impact on “Environmental 

sustainability” and “Economic sustainability” through the “Efficiency” business 

objective, adequately supported by the “Automatization” of the reporting and the increase 

in emission “Knowledge”, “Business Capabilities” which are supported by the “Big Data” 

and “Data Sharing” first-level mechanisms. 
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Table 23.- Adjacency matrix for the FRED+ program, including node weights 

 

Semantic Network 39.- Digitalization to sustainability in FRED+ 
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● Digitalization 0 2 1 0 0 0 0 0 0

● 1st Big Data 2 0 1 4 14 0 0 0 0

● 1st Data Sharing 1 1 0 6 4 0 0 0 0

● 2nd Automatization 0 4 6 0 4 9 1 0 0

● 2nd Knowledge 0 14 4 4 0 12 3 0 0

● 3rd Efficiency 0 0 0 9 12 0 0 15 12

● 3rd Transparency 0 0 0 1 3 0 0 1 4

● Economic sustainability 0 0 0 0 0 15 1 0 12

● Environmental sustainability 0 0 0 0 0 12 4 12 0

Node weight 6 16 8 12 22 20 6 17 17
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The above conclusions are endorsed by the semantic network analysis (Semantic Network 

39), which shows that the shortest paths between “Digitalization” and the two relevant 

sustainability impacts are the same: “Digitalization” – “Big Data” – “Automatization” – 

“Efficiency”. From the centrality point of view (betweenness algorithm), the most 

important node is “Efficiency”, as expected considering that it is the only relevant node 

in the third layer.  
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4.1.3.- NEXTT program 

For the assessment of the NEXTT program, 54 documents, videos, and interviews were 

assessed and coded (Table 24). 

Sources of Information Amount 

Semi-structured interviews 4 

Documents (intranet and internet) 40 

Videos 10 

Table 24.- NEXTT program sources of information 

4.1.3.1.- Context and objectives of NEXTT program 

The NEXTT program is, without doubt, the biggest of all the programs assessed in terms 

of scope and timelines. It is being developed in partnership with the ACI (Airport 

International Council), the homonymous organization of the IATA for airports 

(https://aci.aero/about-aci/). 

Due to the COVID19 crisis, the NEXTT program has been put on hold, although some 

related programs and projects are still ongoing. For this reason, it was decided to maintain 

it in the context of the current dissertation. In addition, because of its scope, the impact 

on the ATS is of utmost interest.  

NEXTT is the acronym for “New Experience Travel Technologies”, and its objective is 

to “improve and streamline travel journey elements at the airport and beyond – by means 

of coordinating the adoption of new and emerging technologies” (IATA, 2019o). 

The NEXTT program web page provides detailed information about the program's scope, 

the journeys considered, and the workshops conducted. It also includes links to multiple 

sources of data that have been used to extract the results given below. 

https://aci.aero/about-aci/
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4.1.3.2.- NEXTT program and digitalization components 

In the case of NEXTT, the discussion about its categorization as a program was the 

opposite of the FRED+ case. Due to its size and broad scope, it could be seen as a 

portfolio. There were two main reasons to keep it as a program for the current dissertation. 

First, it is in line with the strategic objective previously mentioned, and secondly the goal 

will not be achieved if the projects are not coordinated. This second requirement should 

be put into context because each program within NEXTT delivers benefits for the ATS 

by itself. Nonetheless, the ultimate vision of NEXTT will only be achieved if all the 

programs are coordinated under the same umbrella. This is also observed in one of the 

NEXTT program brochures (IATA, 2019). 

The NEXTT program includes 11 associated projects and programs in different phases of 

the lifecycle. 

 

Figure 29.- NEXTT WBS (IATA, 2020f) 

The projects and programs are all aligned with three emerging concepts identified by the 

NEXTT program team: “Off-airport activities”, “Advanced processing”, and “Interactive 

decision making”. At the same time, each project and program can be linked with one or 

more customer journeys created to guide the program objective: cargo, baggage, 

passenger, and aircraft. 
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To understand the scope of NEXTT, three of the eleven projects managed by the IATA 

team were assessed in detail. This assessment included interviews with the project 

managers and the NEXTT IATA program manager, confirming their impact on ATS 

sustainability and their digitalization component. The programs and projects considered 

are ONE ID, ONE Record, and Ramp of the Future (CEDAR). 

ONE ID: 

The main objective of ONE ID is to gather biometrics, electronic tickets, and 

travel visas in a unique digital document, with the capacity to avoid any other 

documentation requirements such as mobile or paper-based documents (IATA, 

2020q). 

From the governance point of view, One ID is guided through the One ID 

Advisory Group in which various ATS value chain stakeholders (airlines, airports, 

governments, and industry partners) interact to provide direction to the IATA 

program management (IATA, 2019p). 

The IATA 75th Annual General Meeting unanimously agreed on the acceleration 

of One ID deliverables (IATA, 2019s), which was also endorsed by the ICAO 40th 

Assembly (ICAO, 2019a) 

One ID has been successfully tested already at Aruba airport with the 

collaboration of the Aruba government and KLM (Annet Steenbergen, 2018). The 

PoC name was “Aruba Happy Flow”, which shows the value added to NEXTT 

passenger journeys. 
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ONE Record: 

ONE Record could be considered a program by itself, under the NEXTT program 

umbrella, because of its size and vision: “The vision for ONE Record is an end-

to-end digital logistics and transport supply chain where data is easily and 

transparently exchanged in a digital ecosystem of air cargo stakeholders, 

communities and data platforms” (IATA, 2019c). 

The expected benefits of this program for the ATS are significant, especially for 

the digitalization journey of the cargo air transport subsector, as stated in the 

IATA dedicated web page (IATA, 2019q). The benefits include improved data 

quality and control, greater interconnectivity and enhanced visibility and 

transparency covering the end-to-end transportation chain. 

The WBS of ONE Record includes five work packages that can be understood in 

detail by visiting the above ONE Record IATA page (Figure 30.- ONE Record 

WBS). 

 

Figure 30.- ONE Record WBS 

The most tangible deliverables are the “Standard” and the “Tools”. The 

“Standard” is a data-sharing standard to obtain a unique shipment document that 

includes a data model definition, a web API, and the security specifications to 

grant the integrity and reliability of the data shared. The tools “support the 

development and implementation of ONE Record. This includes the core 
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technology such as a ONE Record server but also supporting tools for data model 

development and useful software modules”. 

Ramp of the Future (CEDAR project) 

The ATS “vision for the Ramp of the Future is outlined under CEDAR” (IATA, 

2019i). CEDAR stands for “Connected Ecological Digital Autonomous Ramp”. 

In terms of progress, the CEDAR project is less advanced. In fact, at the beginning 

of the crisis it was moving from concept to reality, as stated in the “IATA Ground 

Operations News: Issue 30” (Q192:1) and, as the project manager confirmed, the 

project was concluding the setup phase in March (Q12:14). The next stage 

planned was the advocacy phase, though there was awareness that IATA is not a 

regulatory body (Q12:16) and, as a result, IATA needs regulatory bodies on board 

and engaged in at least part of the scope of the project. 

In May 2019, the CEDAR project manager moderated a workshop during the 

IATA Ground Handling Conference (IGHC), at which the issues that a manual 

ground handling process could represent for the security and efficiency of aircraft 

load control were discussed (Q193). The current process following AHM565 

(Airport Handling Manual) (IATA, 2019b) was set out, highlighting potential 

issues due mainly to manual data entry in DCS DDBB (Departure Control 

Systems Databases). The solution suggested was to substitute manual intervention 

following the XML-565 standard message, ensuring that all entities involved in 

the aircraft load are adequately coordinated, saving time, and avoiding safety 

risks, thanks to accurate data. Furthermore, the issue of data inaccuracy for aircraft 

safety operations is recorded as SAFO (Safety Alert for Operators) 18012, the 

background to which states: “A number of accident and incident investigations 

have revealed several instances where inaccurate basic operating weight was 
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entered into the weight and balance software program. Errors of this type have 

serious ramifications” (USAFAA, 2018). 

During the same conference, a demo from a private company named Assaia 

(www.assaia.com) demonstrated the advantages with a real case of the use of AI 

to improve the efficiencies of ground handling operations (Assaia, 2020). In 

summary, Assaia confirmed that only 60% of the relevant data was gathered 

through manual data collection of ground handling operations, with an average 

delay of more than 2 minutes, whereas 100% of the data could be collected 

through the use of AI technology, with delays of below 15 seconds. 

From the qualitative assessment of the sources of information, the categorization of 

NEXTT as a program was due to four sources of information (Semantic Network 40), 

supported by the minimum triangulation criterion (minimum of three). Also, the common 

strategy pursued in all the projects and programs under the NEXTT umbrella is clear. 

 

Semantic Network 40.- Program analysis of NEXTT case 

http://www.assaia.com/
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The digitalization component of NEXTT can be considered embedded in the acronym 

itself, based on the reference to “Technology”. It will be confirmed, in section 4.3.3.5, 

through the amount of first level digitalization mechanisms identified in the program. In 

addition, the digitalization itself is already supported through the deductive analysis that 

was performed. Digitalization is referred to in twenty-three sources of information 

(Semantic Network 41). 

 
Semantic Network 41.- Digitalization in the NEXTT program 
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4.1.3.3.- NEXTT impact on ATS sustainability 

Like most of the other IATA programs, NEXTT is no exception in showing a clear impact 

on the “Economic sustainability” of the ATS. In some cases, the positive economic 

implications extend to various links of the ATS value chain, as is the case of the three 

projects assessed, but especially of the CEDAR project. 

The financial impact of the CEDAR project affects three value chain stakeholders. 

Ground handling operators are the primary stakeholder within the airport context. The 

airlines could also benefit from the successful implementation of CEDAR thanks to the 

efficiency gains being pursued (Semantic Network 55). 

The estimated savings over 15 years, once the CEDAR concepts have been implemented, 

amount to 18.5 billion USD between airports and airlines (Q12:21), not only in relation 

to airport expansion but also to improved use of current infrastructure (efficiency). 

The main challenge to achieve the potential economic benefits of CEDAR is that the 

improvements suggested require an initial investment in technology by the ground 

handlers. If the airlines do not see those enhancements as increases in efficiencies and 

safety for their operations, but only as a cost increase charged by the ground handlers, the 

final benefit will not be fully unlocked (Q12:27). To avoid this, the CEDAR project team 

advocacy is of essential importance. 

The economic pillar is well supported by thirty-one quotations distributed across twelve 

sources of information (Semantic Network 42). 
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Semantic Network 42.- Economic impact of the NEXTT program 

One of the objectives investigated by the IATA team during the CEDAR project setup 

phase with the Fraunhofer Institute (https://www.iml.fraunhofer.de/en.html) was noise 

reduction by using electric vehicles, with consideration also given to efficiency in 

operations. The conclusions showed a substantial decrease in the noise generated by the 

ground handling operations (Q12:15). As explained by the project manager, the project 

https://www.iml.fraunhofer.de/en.html
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did not assess the potential impact of battery production for the environment, but the 

whole picture could be considered in future research (Q12:47).  

The above is one example of the expected environmental impact once the NEXTT 

program, and more specifically the CEDAR project, is finalized. Another example can be 

seen in the ONE Record project through the promotion of paper reduction across the ATS 

value chain for cargo management. Finally, both the ONE ID and ONE Record projects 

entail the potential removal of paper thanks to the promotion of biometrics control and 

the digitalization of cargo documents, respectively.  

The qualitative analysis performed on the sources of information also supports the 

environmental impact, based on eight sources (three interviews and five documents) and 

fourteen quotations (Semantic Network 43). 
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Semantic Network 43.- Environmental impact of the NEXTT program 

The social impact of NEXTT becomes clear after assessing some of the projects and 

programs under its umbrella. Of the three projects, the CEDAR project brings the most 

significant social impacts, including safety-related improvements to ground handling 

operations. It will also have an initially unexpected social impact in terms of employment 

in the ground handling area. The automatization of CEDAR is expected to reduce the 

workforce, with consequent adverse effects on the social dimension. While this may be 

the case, the increase in ground handler specialization is expected to improve salary 

conditions and indirectly help decrease the high rotation rate (20% per year), thereby 

increasing stability as a positive value (Q12:23). 
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Semantic Network 44.- Social impact of the NEXTT program 

The ONE ID project reinforces the safety and security aspects promoted by the CEDAR 

project by improving security standards, through a “…consistent verification of a 

traveler’s identification…” (Q115:3). Qualitatively, the social dimension is supported by 

seven sources of information and twelve quotations (Semantic Network 44). 

4.1.3.4.- NEXTT digitalization to sustainability mechanisms 

After an initial assessment of the mechanisms and their levels, twelve mechanisms are 

described (five at the first level, three at the second, and four at the third) (Semantic 

Network 45). Supporting those mechanisms, three requirements were also identified. 

After a detailed analysis, none of them were discarded, making the NEXTT program the 
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largest in terms of a mechanism network, its scope and the positive impact on 

sustainability. 

 
Semantic Network 45.- Digitalization to sustainability mechanisms in NEXTT 

4.1.3.4.1.- Technology & Tools in the NEXTT program 

At the first level, five mechanisms were identified, and all showed significance. In 

addition to technology, at the core of NEXTT is the redefinition of technology-based 

processes aimed at improving the sustainability of the ATS through the enhancement of 



168 

 

efficiency, customer satisfaction, security, and transparency (see section 4.3.3.4.3). This 

is highlighted by the relevance of the “Process Mining” first-level mechanism, appearing 

in twelve sources of information, including sixteen quotes (Semantic Network 46). 

 

Semantic Network 46.- Process Mining in NEXTT 

“Process Mining”, as triggered by the NEXTT program, is focused on improvements to 

airport operations (Q104:4, Q108:5), including ground operations that have a direct 

impact on airline service levels (Q108:5). In addition, passenger processes are also on the 
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radar of the NEXTT program, as reflected in the three projects assessed: ONE ID 

(Q110:2), CEDAR (Q12:50), and ONE Record (Q9:49). 

The other first-level mechanisms were also well supported, especially “Integrated 

Connectivity” (Semantic Network 47), and the two mechanisms directly related to data: 

“Big Data” (Semantic Network 48) and “Data Sharing” (Semantic Network 49). 

 

Semantic Network 47.- Integrated Connectivity in NEXTT 

The real-time sharing of information is an example of how “Integrated Connectivity” 

appears in the NEXTT program (Q12:12), with direct communications enabled through 

the implementation of NEXTT (Q108:1) at device level, for instance between gates 

(Q10:4). Furthermore, the importance of enhancing communication between air traffic 
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stakeholders is also mentioned (Q108:2). Finally, the impact of real-time communication 

across the journey is also identified as a critical aspect (Q85:1), with all parties 

interconnected (Q104:1) for example with respect to bag identification (Q105:1) or 

continuous monitoring of shipment health, even during the flight (Q106:3). 

 

Semantic Network 48.- Big Data in NEXTT 

The references to “Big Data” mechanisms are more implicit than explicit. Most refer to 

the importance of data management (Q10:3, Q13:17), and in more detail to operational 

data (Q12:36). 
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Semantic Network 49.- Data Sharing in NEXTT 

The NEXTT program also promotes multi-point communication, in contrast with the 

extended peer-to-peer model in the ATS cargo subsector (Q145:3). In general, NEXTT 

also pursues a collaborative approach to “Data Sharing” (Q111:2), which is also enhanced 

between governments and other ATS stakeholders to improve passenger processes 

through the ONE ID project (Q110:13). There are multiple references to “Data Sharing” 

across the cargo supply chain (Q9:3, Q140:1, Q143:1, Q144:2, Q145:3, Q150:3), as well 
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as to information sharing regarding aircraft turnaround (Q12:11) and passengers (Q13:6, 

Q111:2, Q115:2).  

“Artificial Intelligence” (Semantic Network 50) was also found to be relevant, with 

references in fourteen sources of information, including seventeen quotations.  

Various of the “Artificial Intelligence” references in the NEXTT program are extracted 

from the Shenzhen case study report (Q77:4, Q77:5), where the value of NEXTT is shown 

in practice. The rest of the references are less explicit, like CEDAR’s predictive capacity 

references (Q12:9). Augmented reality usage, as part of the cargo journey, is linked with 

the robots involved in the process (Q106:2). Furthermore, the connectivity of ground 

support equipment (GSE) with the aircraft is enhanced through the use of “Artificial 

Intelligence” (Q104:2). 
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Semantic Network 50.- Artificial Intelligence in NEXTT 

4.1.3.4.2.- Business Capabilities in the NEXTT program 

Three mechanisms were initially identified in the second level and found to be relevant 

based on the number of documents supporting them. 

The “Knowledge” mechanism was supported at the first level by “Technology & Tools”. 

Interestingly, the “Big Data” support could be considered irrelevant based on 

triangulation of the data sources. The link between “Big Data” and “Knowledge” was 

only supported by two sources of information. “Knowledge” mechanisms appeared in 

twenty quotations across fifteen sources of information (Semantic Network 51). Thanks 

to the NEXTT program, “Knowledge” is distributed across all the ATS value chain 
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(Q111:2), and in the case of cargo in particular (Q103:2) in a logical connection with the 

previously mentioned “Data Sharing” and “Integrated Connectivity”. NEXTT also 

triggers “Knowledge” of the costs incurred for comparison and benchmark purposes 

(Q9:34, Q12:32). Finally, passenger “Knowledge” (Q115:1) and the impact of improved 

“Knowledge” on security enhancement (Q110:13) are also mentioned. 
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Semantic Network 51.- Knowledge in NEXTT 

After “Knowledge”, “Automatization” was the most relevant “Business Capability” 

improved by the NEXTT program. This was deductively determined after its initial 
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inductive identification within the NDC program. Qualitatively, it was supported by 

fourteen sources of information and twenty-three quotations (Semantic Network 52). 

 

 

Semantic Network 52.- Automatization in NEXTT 

In the case of the NEXTT program, “Automatization” is embedded everywhere linked to 

“Process Mining” (Q13:26). References to the automatic updates of passenger 

information (Q152:1) and checking (Q110:4) are mentioned, facilitating the lives of 
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passengers. Ramp automatization appears in sources related to the CEDAR project 

(Q12:44, 69:1). 

“Decision Making” also passed the relevance filter thanks to the fourteen quotations in 

eleven different sources of information (Semantic Network 53). It is supported mainly by 

the previously mentioned “Artificial Intelligence” and “Big Data” mechanisms (Q10:3, 

Q77:9, Q89:4). 

 

Semantic Network 53.- Decision Making in NEXTT 

4.1.3.4.3.- Business Objectives to impact sustainability in the NEXTT program 

At the third level, four “Business Objectives” were identified, all supported by sufficient 

sources of information and quotations: “Customer Satisfaction”, “Transparency”, “Safety 

& Security”, and “Efficiency”. 
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Semantic Network 54.- Customer Satisfaction in NEXTT 

“Customer Satisfaction” is seen to be of paramount importance in all NEXTT journeys, 

with a focus on improving passenger experience though biometrics technology (Q110:4, 

Q117:1), and “Knowledge” gained (Q13:14), but also linked with other third-level 

mechanisms like “Efficiency” (Q111:3). From the qualitative point of view, the number 
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of sources supporting its code is significant (Semantic Network 54), with seventeen 

sources of information. 

The most significantly supported mechanism in NEXTT was the third-level “Efficiency” 

mechanism, with forty-nine quotations distributed across thirty sources of information 

(Semantic Network 55). The “Efficiency” business objective in NEXTT is also the most 

significantly supported in all the programs assessed. The efficiencies could be categorized 

by project (ONE ID, ONE Record, or CEDAR) or at program level considering the 

different journeys defined (passenger, cargo, baggage, and aircraft). 

At the project level, “ONE ID” improves “Efficiency” mainly thanks to the application 

of “Artificial Intelligence” through biometric technologies (Q110:15), reducing passport 

control time by up to 80% (Q110:3). Outside the airport, identifications are possible 

through “ONE ID” (Q115:1), providing a more efficient end-to-end passenger 

management (Q119:2). Staffing efficiencies at the airport were also identified (Q112.5). 

In the case of the CEDAR project, the significant impact on “Efficiency” is seen in aircraft 

turnaround. As a quantitative example, coordinator efficiency is expected to be triplicated 

once the project concept is fully operative (Q193:6). In addition, as confirmed through 

the Shenzhen case study, the use of “Artificial Intelligence” significantly impacts the 

three “Business Capabilities” considered (“Automatization”, “Decision Making” and 

“Knowledge”), which enhance the overall airport operational “Efficiency” (Q77:5) by, 

for example, shortening passenger walking distances (Q77:11). 
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Semantic Network 55.- Efficiency in NEXTT 
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From the “ONE Record” project side, a better “Knowledge” of the cargo or baggage 

journey will allow “Automatization” and “Decision Making” improvements that will 

revert on passenger management efficiencies (Q99:2). Furthermore, through “Data 

Sharing”, the “Knowledge” increase across the supply chain improves the efficiency of 

people, systems, and assets (Q98:1, Q153:1). 

Taking the journey approach, the efficiencies are the same as those already mentioned for 

each project but linked to passenger journey efficiency (Q107:1, Q111:9), or the baggage 

journey by delivering unprecedented efficiencies to baggage management (Q85:4). 

Efficiency in the cargo journey increases thanks to the implementation of modern 

technologies that make the air cargo “easier, smarter, and faster” (Q106:1). Finally, on 

the aircraft journey, the efficiencies are in turnaround management (Q108:3), as 

previously commented, and in optimal parking slot management (Q10:15). 

The “Transparency” mechanism also appears as a relevant last link improving 

sustainability (Semantic Network 56). In the case of the ONE Record project, its value 

proposition is based on it (Q144:2, Q145:7, Q153:1), linked simultaneously with 

“Efficiency”. “Transparency” is also found in the CEDAR project by giving passengers 

control over their information (Q13:4). 
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Semantic Network 56.- Transparency in NEXTT 

The last mechanism identified and confirmed as relevant was “Safety & Security”, found 

through an inductive analysis as it was not pre-identified during the literature review. This 

“Business Objective” was also found in the IOSA and BIS programs, as will be shown in 

sections 4.1.4 and 4.1.5.  

The definition assigned to the “Safety & Security” code comprised two definitions 

connected to the ATS. “Safety” was defined as: “the condition of not being in danger or 

of not being dangerous” (https://dictionary.cambridge.org/es/diccionario/ingles/safety), 

and “Security” as: “the fact that something is not likely to fail or be lost” 

(https://dictionary.cambridge.org/es/diccionario/ingles/security). In terms of the 

qualitative analysis, “Safety & Security” was found in twenty-one quotations across 

seventeen sources (Semantic Network 57). 

https://dictionary.cambridge.org/es/diccionario/ingles/safety
https://dictionary.cambridge.org/es/diccionario/ingles/security
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Semantic Network 57.- Safety & Security in NEXTT 

In the case of “Safety & Security”, the straightforward way to assess it is to follow the 

different defined journeys. Enhancements were identified in three of the four journeys, 

with the baggage journey being discarded. 

The “ONE ID” project represents the main impact of the NEXTT program on the 

passenger journey by “enabling significant improvements to operational efficiency and 

security” (Q112:1). It also allows consistent verification of a passenger’s identity 

(Q115:3). 

On the cargo journey, “ONE Record” implements three components towards 

guaranteeing security (Q145:4): identification, authentication, and authorization. Finally, 
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the aircraft journey presents “Safety & Security” enhancements in the turnaround, the 

coordination of which is based on predictability, making it much safer than before 

(Q104:1). 

4.1.3.4.4.- Requirements in the NEXTT program 

Three requirements for digitalization to impact sustainability were identified. All met the 

minimum number of documents to support their validity. “Innovation” was supported by 

the minimum number of sources, three (Semantic Network 58). 

 

Semantic Network 58.- Innovation in NEXTT 

“Data Quality” showed more reliable support with five sources of information (one 

interview, one video, and three documents) and six quotations (Semantic Network 59). 
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Semantic Network 59.- Data Quality in NEXTT 

The most prominent qualitative support requirement was “Stakeholders”, with eleven 

quotations coded within nine sources of information (Semantic Network 60). Its 

importance to ensure the success of the program and its impact on sustainability was clear, 

starting with the fact that IATA manages NEXTT in partnership with the ACI. 

The consensus in the industry about the successful implementation of NEXTT concepts 

was highlighted in three of the interviewees (Q9:8, Q10:2, Q13:16), and was also 

identified in a document of the program (Q115:2) and a video (Q87:3). 

 “Data Sharing” across the cargo stakeholders is a key success factor, highlighting once 

again the importance of the engagement of stakeholders with NEXTT concepts (Q150:2, 

Q157:1) 
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Semantic Network 60.- Stakeholders in NEXTT 

4.1.3.5.- NEXTT program case study conclusions 

After the above qualitative assessment, the refined semantic network of the mechanisms 

identified in NEXTT, through which digitalization is linked to sustainability, is composed 

of twelve mechanisms supported by three requirements. All the mechanisms were 

confirmed as relevant, with the refined semantic network equivalent to the initial one 

(Semantic Network 61). 
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Semantic Network 61.- NEXTT refined digitalization to sustainability mechanisms 

At each level, the most relevant mechanisms identified were “Integrated Connectivity”, 

“Knowledge”, and “Efficiency”, based on the assessment of the number of sources of 

information. This is pretty much in alignment with the scope and objectives of the 

NEXTT program, even though “Process Mining”, as explained before, is a core aspect of 

the whole program, supported by “Data Sharing” and “Integrated Connectivity”. 
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Table 25.- Adjacency matrix for the NEXTT program, including node weights 

If the NEXTT program is summarized based on the assessment that has been performed, 

we could conclude that it is focused mainly on obtaining “Efficiencies”, and that the 

impact on the three pillars of sustainability is primarily due to them. The betweenness 

centrality algorithm supports that conclusion. From the centrality point of view, the 

second and third nodes were “Knowledge” and “Automatization”, respectively. 

As commented, the graph includes all the assessed mechanisms (Semantic Network 62). 
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● Digitalization 0 4 5 8 9 9 0 0 0 0 0 0 0 0 0 0

● 1st Artificial Intelligence 4 0 2 2 7 4 12 7 7 0 0 0 0 0 0 0

● 1st Big Data 5 2 0 1 4 0 2 7 8 0 0 0 0 0 0 0

● 1st Data Sharing 8 2 1 0 4 3 3 1 16 0 0 0 0 0 0 0

● 1st Integrated Connectivity 9 7 4 4 0 3 10 6 9 0 0 0 0 0 0 0

● 1st Process Mining 9 4 0 3 3 0 12 3 8 0 0 0 0 0 0 0

● 2nd Automatization 0 12 2 3 10 12 0 2 4 9 6 22 1 0 0 0

● 2nd Decision Making 0 7 7 1 6 3 2 0 5 6 3 11 0 0 0 0

● 2nd Knowledge 0 7 8 16 9 8 4 5 0 12 5 25 7 0 0 0

● 3rd *Customer Satisfaction 0 0 0 0 0 0 9 6 12 0 4 19 1 18 3 5

● 3rd *Safety&Security 0 0 0 0 0 0 6 3 5 4 0 8 0 3 2 15

● 3rd Efficiency 0 0 0 0 0 0 22 11 25 19 8 0 6 33 14 9

● 3rd Transparency 0 0 0 0 0 0 1 0 7 1 0 6 0 1 3 0

● Economic sustainability 0 0 0 0 0 0 0 0 0 18 3 33 1 0 10 3

● Environmental sustainability 0 0 0 0 0 0 0 0 0 3 2 14 3 10 0 2

● Social sustainability 0 0 0 0 0 0 0 0 0 5 15 9 0 3 2 0

Node weight 42 19 14 22 18 25 29 16 40 35 20 72 10 43 21 20
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Semantic Network 62.- Digitalization to sustainability in NEXTT 

Finally, it was found that “Data Sharing”-“Knowledge”-“Efficiency” is the shortest path 

to impact any of the three TBL dimensions through digitalization.  
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4.1.4.- BIS program 

For the BIS program assessment, 14 documents, videos, and interviews were analyzed 

and coded (Table 26). 

Sources of information Amount 

Semi-structured interviews 3 

Documents (intranet and internet) 10 

Videos 1 

Table 26.- BIS program sources of information 

4.1.4.1.- Context and objectives of the BIS program 

The BIS program is composed of a group of three projects. It is coordinated by a director 

to provide the ATS sector stakeholders with valuable data solutions. The main focus is, 

as usual, for IATA programs, the airlines. Furthermore, the BIS program deliverables are 

also useful for airports, air traffic management, and maintenance, repair and overhaul 

(MRO) stakeholders within the ATS. 

Each of the projects within the BIS program umbrella delivers by itself a benefit but 

managed together under the same strategic direction promotes a more data-driven and 

digitalized ATS, with its several implications.  

4.1.4.2.- BIS program and digitalization components 

The previously commented strategic alignment of the three projects is essential to 

consider BIS as a program. However, internally, it could be seen more as an 

organizational department managing various projects. Furthermore, from the assessment 

of the sources of information, it is confirmed that BIS is considered a program by two of 

the interviewees and one document (Semantic Network 63). It is also important to 

consider the strategic objective of the BIS program, placing data at the core of the ATS 

(Q14:2). 
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Semantic Network 63.- Program analysis of BIS case 

From the WBS point of view, the structure is relatively simple (Figure 31). Each of the 

projects is at a different stage of development. While the “Turbulence Aware Platform” 

is already live and starting to be used by some airlines, “Fatigue Aware” is an ongoing 

project (Q179) that has been impacted by the COVID crisis, but the pilot phase of which 

finalized in June 2020 (IATA, 2020g). The “Fatigue Aware” project steps are guided, in 

addition to IATA governance, by a working group composed of airlines and technology 

providers. Finally, the Trajectory Sharing Platform (TSP) project is at the feasibility 

assessment level, with the involvement of two airlines and a technology provider, and is 

already showing promising results. 

 

Figure 31.- BIS program WBS 
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From the perspective of scope and benefits, each of the projects looks at a completely 

different aspect to support the data-driven and digitalization strategy: 

• “Turbulence Aware” is a global platform for sharing automated EDR6 turbulence 

reports in real-time. Its practical implications, as explained in the presentation 

video, are (IATA, 2019k): 

a) Secure the cabin and coordinate services to avoid turbulence issues 

b) Change altitude to avoid turbulence 

• “Fatigue Aware” is an attempt to improve the understanding of crew fatigue and 

its impact on safety (IATA, 2020)., with benefits for airlines, regulators, and 

passengers. The same applies to the “Turbulence Aware” platform. 

• The TSP project pursues continuous improvement of aircraft trajectories by 

adapting pre-set routes. These routes are managed by air traffic controllers 

(ATCs), and so the TSP intends to create a communication channel between the 

aircraft and the ATCs to allow coordinated management. The whole idea relies on 

the fact that new aircraft onboard systems are capable of recommending the 

optimal altitude and speed of the aircraft. In the case of the TSP, the main benefits 

are for airlines due to efficiency gains. Laterally, ATM is also positively impacted 

due to the improvement in the integrated connectivity of the systems. 

From the purely digitalization perspective, the three projects are driven by a considerable 

data component. Moreover, through document coding, significant support to the 

digitalization aspect of the program was confirmed with seven quotations in three sources 

of information (Semantic Network 64). 

 
6 “EDR is the index-based metric for reporting aircraft turbulence” (ICAO, 2018c) 
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Semantic Network 64.- Digitalization in the BIS program 

4.1.4.3.- BIS impact on ATS sustainability 

Looking at the BIS program’s impact on sustainability, the scope of the projects reveals 

clear effects on the social dimension through the increase in safety (Q188:7) for airlines 

and passengers (Semantic Network 65). This is especially visible in the examples cited in 

the “Turbulence Aware Platform” project (Q182:1, Q188:1). The three interviewees of 

the BIS program team highlight the “Safety & Security” target of the BIS program 

(Q14:19, Q15:18, Q197:23). Aside from the predictive capacity of turbulence, the BIS 

program also shows an interest in the health of the crew through the “Fatigue Aware” 

project, which helps to improve fatigue management as a key component in flight safety 

(Q181:7). 
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Semantic Network 65.- Social impact of the BIS program 

The environmental impact is recognizable, especially in the TSP project, thanks to the 

efficiency gains, and the “Turbulence Aware Platform” (Semantic Network 66). The TSP 

project helps to optimize fuel consumption (Q198:5), improving in that way flight 

“Efficiency” (Q191:4), and having a direct impact on airline “Environmental 

sustainability” through emissions reduction. The “Turbulence Aware Platform” project 

may also affect the “Environmental sustainability” of the airlines, helping to reduce 

emissions (Q188:7) through a decrease in discretionary uplifts (Q188:4). 
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Semantic Network 66.- Environmental impact of the BIS program 

Finally, the impact on “Economic sustainability” (Semantic Network 67) is visible in 

various aspects of each project: in the TSP through fuel optimization (Q191:4, Q198:5), 

linked to trajectory optimization; in the Fatigue Aware project through proper 

measurement of crew fatigue, improving planning and, therefore, operational efficiencies; 

and in “Turbulence Aware” through mitigation of unexpected turbulences, decreasing the 

risk of injury to passengers or crew and the legal and economic consequences for the 

airlines (Q14:19, Q182:2, Q197:23). Furthermore, more precise prediction of strong 

turbulence can generate savings for the airlines by avoiding the mandatory revisions after 

such turbulence (Q188:5), indirectly improving the return on investment in the aircraft 

(Q178:4). 
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Semantic Network 67.- Economic impact of the BIS program 

The confirmation of the impacts mentioned above comes from the sources of information 

extracted based on the qualitative analysis. That confirms that the three sustainability 

pillars are adequately supported, each of them by at least three documents.  

4.1.4.4.- BIS digitalization mechanisms to impact sustainability 

In the first stage of the assessment of the BIS program, ten mechanisms were identified 

(Semantic Network 68). Three requirements to support digitalization mechanisms were 

also determined. 
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Semantic Network 68.- Digitalization to sustainability mechanisms in BIS 

In the next subsections, each level will be analyzed to determine which mechanisms are 

relevant enough for further discussion. 

4.1.4.4.1.- Technology & Tools in the BIS program 

Of the four mechanisms identified at the “Technology & Tools” level, three showed 

relevance based on the sources of information identified and one, “Artificial 

Intelligence”, did not, as it was found only once in a TSP document on machine learning 

(Semantic Network 69). 

 

Semantic Network 69.- Artificial Intelligence in BIS 
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The other mechanisms, from most quoted to least, are: “Big Data” (Semantic Network 

70), “Integrated Connectivity” (Semantic Network 72), and “Data Sharing” (Semantic 

Network 71). 

The “Big Data” mechanism appeared supported by seven sources of information. 

Through the understanding of the scope of the BIS projects, its relevance is clear. It is 

significantly relevant for the TSP, where a considerable amount of information is stored 

and shared to optimize aircraft trajectories (Q185:1), as well as for the other two projects, 

through the creation of databases (Q181:11, Q188:2). 

 

Semantic Network 70.- Big Data in BIS 
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 “Data Sharing” was also found in all the projects, as was “Integrated Connectivity”. Both 

digitalization mechanisms are critical to delivering the value added of the BIS program. 

This is because interconnectivity and open data sharing between the different systems and 

stakeholders in the value chain are at the core of the BIS solutions (Q14:12, Q181:1, 

Q197:17). 

 

Semantic Network 71.- Data Sharing in BIS 

Some of the quotations applicable to “Data Sharing” are equally applicable to “Integrated 

Connectivity” (Q15:7, Q191:7), as occurred in previous cases (Semantic Network 29). 
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Semantic Network 72.- Integrated Connectivity in BIS 

4.1.4.4.2.- Business Capabilities in the BIS program 

At the “Business Capabilities” level, three mechanisms were identified. The minimum 

number of supporting sources considered the “Automatization” (Semantic Network 68) 

capability. The “Automatization” capability references the “Fatigue Aware” project 

(Q181:6), thanks to the improved automatization of fatigue data management (Q15:15), 

but also to the “Turbulence Aware Platform” project (Q197:14). 
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Semantic Network 73.- Automatization in BIS 

The “Decision Making” improvement is triggered by the increased availability of data, 

promoted by the “Big Data” first-level mechanism. It is also highlighted by ten quotations 

in six sources of information (two interviews and four documents). 

The “Decision Making” mechanism is concentrated in the TSP and the Turbulence Aware 

Platform project, supporting decisions about the optimal trajectory based on the 

knowledge acquired thanks to the data (Q191:5, Q198:2). The Fatigue Aware project also 

includes “Decision Making” support through its dashboard (Q181:8).  
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Semantic Network 74.- Decision Making in BIS 

The second-level mechanism “Knowledge” had the most support, with ten sources of 

information, including twenty-seven quotations, making “Knowledge” the most relevant 

“Business Capability” improved through the BIS program. This mechanism is also 

understandable through a proper revision of the scope of the BIS projects, considering 

that each of them improves “Knowledge” in at least one area: turbulence, fatigue, or 

trajectory. 

The “Knowledge” mechanism is observed through the information provided to the crews 

(Q14:25, Q15:12, Q181:4, Q197:31) and the promotion of the sharing of knowledge 

(Q15:11, Q198:1). 
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Semantic Network 75.- Knowledge in BIS 

4.1.4.4.3.- Business Objectives to impact sustainability in the BIS program 

At the third level, the three mechanisms found were supported correctly. It is interesting 

how the “Customer Satisfaction” mechanism is confirmed as a relevant one. It is 

supported exclusively by the “Turbulence Aware Platform”, and linked to the fact that 

the benefits improve the travel experience of passengers (Q178:2, Q188:7) (Semantic 

Network 76) through a proper prediction of turbulence (Q197:30). 
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Semantic Network 76.- Customer Satisfaction in BIS 

As already mentioned, the “Efficiency” mechanism is present across the whole BIS 

program. This is confirmed by the twenty-two quotations coded in the three interviews 

and the four documents which cover the three projects (Semantic Network 77). Each 

project within the BIS program supports the “Efficiency” mechanism differently. The 

TSP is the most evident one as it improves fuel efficiency consumption and the 

coordination of operations (Q191:4, Q198:4).  
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Semantic Network 77.- Efficiency in BIS 

The Turbulence Aware Platform project also helps optimize fuel consumption, avoiding 

the pilot having to burn a lot of fuel to prevent unexpected turbulence (Q188:7, Q197:26). 

Finally, the Fatigue Aware project improves airline efficiency through support to balance 

commercial needs and safety requirements (Q15:3). 
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Semantic Network 78.- Safety & Security in BIS 

The last relevant third-level mechanism is “Safety & Security”, though perhaps also the 

most obvious from the beginning of the assessment of the BIS program (Q14:18), 

specifically through the “Turbulence Aware Platform” (Q178:1, Q184:1, Q188:7) and 

“Fatigue Aware” (Q15:18, Q181:7), which both focus on that topic. From the qualitative 

point of view, the eighteen quotations in nine sources of information reinforce that 

conclusion (Semantic Network 78). 

4.1.4.4.4.- Requirements in the BIS program 

After the assessment, the requirements for digitalization to impact sustainability were 

reduced to two because the information sources did not sufficiently support “Innovation” 

(Semantic Network 79). This does not mean that “Innovation” is not required for the 



207 

 

impact on sustainability of the digitalization promoted by the BIS program, but that not 

enough evidence was found. 

 

Semantic Network 79.- Innovation in BIS 

“Data Quality” was an expected requirement, considering the data-driven focus of the 

program. It was confirmed by the two PMs in their interviews, and also by two documents 

and a video of the “Turbulence Aware Platform” program (Semantic Network 80). In the 

case of the “Fatigue Aware” project, the crew fatigue data must be accurate (Q181:5), as 

well as in the “Turbulence Aware” project where quality is critical in terms of the 

consolidated data of turbulence experienced by other airlines (Q188:2) in order to add a 

differential value versus the previous inaccuracy (Q197:13). In general, via the BIS 

program deliverables, human errors are significantly reduced (Q188:2) through quality 

control of all the data (Q197:18). 
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Semantic Network 80.- Data Quality in BIS 

Finally, the “Stakeholders” requirement appears as the most relevant requirement, 

confirmed by the whole program team and two documents (Semantic Network 81). Its 

importance is based on engagement needs (Q191:9). The value added of the BIS program 

deliverables (Q14:9, Q15:3, Q197:8) is directly related to the amount of data that is now 

linked with the number of airlines and engaged stakeholders. 
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Semantic Network 81.- Stakeholders in BIS 

4.1.4.5.- BIS program case study conclusions 

After the above qualitative assessment, the refined semantic network of the mechanisms 

identified in BIS through which digitalization is linked to sustainability is reduced to nine 

mechanisms, supported by two requirements. 

The final network of the BIS program (reduced to nine nodes and two requirements after 

eliminating the “Artificial Intelligence” first-level mechanism and the “Innovation” 

requirement) can be seen in Semantic Network 82, along with the vertebral role that the 

“Knowledge” and “Safety & Security” mechanisms play to guarantee the impact on 

sustainability of the digital transformation in the BIS program. 
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Semantic Network 82.- BIS refined digitalization to sustainability mechanisms 

The adjacency matrix is elaborated based on the relevant nodes (Table 27), confirming 

the main links. These are from “Big Data” to “Knowledge”, from “Knowledge” to “Safety 

& Security” and “Efficiency”, from “Safety & Security” to “Social Sustainability”, and 

from “Efficiency” to “Economic sustainability” and “Environmental sustainability”. 

Furthermore, after building the refined semantic network for the BIS program, the 

betweenness centrality and Dijkstra algorithms were applied, confirming that the most 

central nodes in the BIS digitalization path towards sustainability are in the order: 

“Knowledge”, “Efficiency”, and “Big Data”.  

The shortest paths have the peculiarity of a difference between “Digitalization” and 

“Social sustainability” than for the other two TBL pillars. The first two “steps” are the 

same: “Big Data” to “Knowledge, aligned with the strongest links, as commented in the 
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previous paragraph. However, the “Business Objective” to impact “Social Sustainability” 

is “Safety & Security”, whereas for the other two it is “Efficiency”. 

 

Table 27.- Adjacency matrix for the BIS program, including node weights 

 

Semantic Network 83.- Digitalization to sustainability in BIS  
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● Digitalization 0 5 1 2 0 0 0 0 0 0 0 0 0

● 1st Big Data 5 0 3 2 1 10 10 0 0 0 0 0 0

● 1st Data Sharing 1 3 0 2 1 4 5 0 0 0 0 0 0

● 1st Integrated Connectivity 2 2 2 0 0 2 6 0 0 0 0 0 0

● 2nd Automatization 0 1 1 0 0 0 1 0 1 0 0 0 0

● 2nd Decision Making 0 10 4 2 0 0 6 3 3 6 0 0 0

● 2nd Knowledge 0 10 5 6 1 6 0 5 12 16 0 0 0

● 3rd *Customer Satisfaction 0 0 0 0 0 3 5 0 5 1 3 2 5

● 3rd *Safety&Security 0 0 0 0 1 3 12 5 0 7 12 5 13

● 3rd Efficiency 0 0 0 0 0 6 16 1 7 0 15 15 6

● Economic sustainability 0 0 0 0 0 0 0 3 12 15 0 12 7

● Environmental sustainability 0 0 0 0 0 0 0 2 5 15 12 0 3

● Social sustainability 0 0 0 0 0 0 0 5 13 6 7 3 0

Node weight 10 18 11 9 3 14 29 8 25 21 24 16 14
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4.1.5.- IOSA program 

For the assessment of the IOSA program, eleven documents, videos, and interviews were 

evaluated and coded (Table 28). 

Sources of Information Amount 

Semi-structured interviews 2 

Documents (intranet and internet) 8 

Videos 1 

Table 28.- IOSA program sources of information 

4.1.5.1.- Context and objectives of the IOSA program 

IOSA stands for IATA Operational Safety Audit. It was initiated in 2001, and the first 

IOSA audit was conducted in 2003 (Fregnani, 2014). IOSA “is an internationally 

recognized and accepted evaluation system designed to assess the operational 

management and control systems of an airline” (IATA, 2020j). 

IATA regularly updates the IOSA standard. An example is the inclusion since 2010 of all 

safety management systems (SMSs) considered within the ICAO framework for SMS 

(ICAO, 2018d). IOSA is available for all commercial and cargo airlines regardless of 

whether they are IATA members or not. At the time of writing, there were 436 airlines 

registered in the IOSA (Figure 32). 
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Figure 32.- IOSA registered airlines per region (IATA, 2020n) 

As can be seen in Figure 33, the number of accidents in the airline industry has shown a 

decreasing trend over the last ten years, with IOSA registered operators always below the 

average.  

 

Figure 33.- Accidents per million flights (IATA, 2020) 

IATA currently accredits organizations to conduct IOSA audits, and all have to use 

approved IOSA auditors in their processes (IATA, 2020m). 

In addition to IOSA, which is focused on airline operations, IATA also runs the ISAGO 

(IATA Safety Audit for Ground Operations), applicable to ground operation audits. Aside 

from the different scope and audit process, the membership scheme for auditors approved 
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to perform ISAGO audits also differs from IOSA. The ISAGO program has the CoPA 

(Charter of Professional Auditors) body, which recognizes industry professionals with 

demonstrated competence in auditing and ground operations knowledge and experience 

(https://www.iata.org/en/programs/safety/audit/isago/#tab-3, ISAGO). In contrast with 

IOSA auditors, CoPA applies to individuals and is the cornerstone of the success of the 

ISOGA. Currently, there are 56 CoPA recognized auditors (IATA, 2020d). 

4.1.5.2.- IOSA program and digitalization components 

In 2016, the “SFO Audit Programs Digital Transformation” program was presented as a 

priority exercise of IATA programs. Its main objective was the digitalization of IATA 

audit programs (IOSA and ISAGO) and quality control and quality assurance. It presented 

three main pillars running parallel with an estimated duration of 4 years (2017 to 2020). 

The three pillars to deliver the strategic objective of the program were (Q171): 

1. Advanced data management approach (analytics) to ensure a data-driven 

approach to the audit programs. 

2. Audit programs, in the form of a collaborative platform, to gather all the variety 

of needs that IOSA and ISAGO ecosystem players identify and request, ensuring 

a 360º vision of the needs, from auditors to audited stakeholders. 

3. Digital remastering of audit program processes, as “Digitalizing the internal 

processes will also introduce scalability that will ensure the long-term 

sustainability of the Program output” (Q171). 

The three pillars, equivalent to the projects, were managed in parallel during the execution 

phase of the program, which comprised three stages, with different scopes per stream. 

Before the execution, a set-up phase was conducted (Q2 and Q3 2017) and a request for 

proposal (RFP) to select the digital transformation (≈ 4 months). 

https://www.iata.org/en/programs/safety/audit/isago/#tab-3
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In addition to the projects mentioned above, the categorization of IOSA as a program 

cannot be disputed, in contrast with FRED+ and NEXTT. As can be observed in the 

semantic network, there are four citations in four of the program documents that confirm 

IOSA as a program (Semantic Network 84).  

 

Semantic Network 84.- Program analysis of IOSA case 

Following the same approach as in the analyses of the previous case studies, the WBS of 

the IOSA program comprises three main work packages (Figure 34). 

 

Figure 34.- IOSA program WBS 

If we now consider the digitalization components, they are to be found throughout the 

program in each of the three streams. From the qualitative analysis perspective, their 
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relevance is acceptable, with four sources of information and eleven quotations referring 

to digitalization (Semantic Network 85). 

 

Semantic Network 85.- Digitalization in the IOSA program 

4.1.5.3.- IOSA impact on ATS sustainability 

The IOSA digitalization program positively impacts the sustainability of the ATS in two 

of its pillars: economic and social. The environmental pillar is not considered as relevant 

for the current dissertation, with quotations in just two sources of information supporting 

it (Semantic Network 88.- Environmental impact of the IOSA program). 

The references to the economic pillar are found in six sources of information (Semantic 

Network 86). Its impacts are optimization of the use of resources during the audit 

processes (Q171:9) and cost efficiency (Q174:10, Q176:40). 
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Semantic Network 86.- Economic impact of the IOSA program 

The social pillar is supported by the same number of documents, although the number of 

quotations is higher (Semantic Network 87). In this case, the fundamental social value is 

related to the increase in safety (Q171:7, Q176:14, Q177:10, Q208:8), which is one of the 

main objectives of IATA (Q208:2), through the improved audit processes conducted by 

IATA and its certified and approved partners (Q177:9). 
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Semantic Network 87.- Social impact of the IOSA program 

 

Semantic Network 88.- Environmental impact of the IOSA program 

4.1.5.4.- IOSA digitalization to sustainability 

Before filtering the mechanisms by relevance, ten mechanisms and three requirements 

were identified (Semantic Network 89). 
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Semantic Network 89.- Digitalization to sustainability mechanisms in IOSA 

4.1.5.4.1.- Technology & Tools in the IOSA program 

Two of the initially identified mechanisms were eliminated due to the lack of documents 

referring to them, making their importance exclusive to the specific document or 

interviewee. Those two mechanisms are “Artificial Intelligence” (Semantic Network 90) 

and “Process Mining” (Semantic Network 91), presenting just one and two supporting 

documents, respectively. 

 

Semantic Network 90.- Artificial Intelligence in IOSA 
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Semantic Network 91.- Process Mining in IOSA 

While “Integrated Connectivity” does not appear at all, the other two first-level 

mechanisms can be considered relevant for the current study. These are: “Data Sharing” 

(Semantic Network 93) and “Big Data” (Semantic Network 92). 
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Semantic Network 92.- Big Data in IOSA 

“Big Data” has eight quotations in six documents. It is one of the main first-level 

mechanisms triggered by the IOSA digitalization program. This is due to the planned new 

database (Q175:1, Q177:2) and the amount of data that will be structured and managed 

(Q14:2, Q176:38). 

With one more link to information sources but fewer quotations than “Big Data”, “Data 

Sharing” appears as a relevant first-level digitalization mechanism toward ATS 

sustainability within the IOSA program. This is mainly due to the significant 

enhancement and promotion of information exchange (Q172:4). Furthermore, the new 

platform promotes real-time information exchange (Q175:6) between all audit 

stakeholders (Q174:9, Q177:17). 
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Semantic Network 93.- Data Sharing in IOSA 

4.1.5.4.2.- Business Capabilities in the IOSA program 

At the second level, three “Business Capabilities” were identified, but “Automatization” 

was disregarded as it was detected only twice in one document and one of the interviews 

(Semantic Network 94). 



223 

 

 

Semantic Network 94.- Automatization in IOSA 

The other two mechanisms are “Decision Making” (Semantic Network 95) and 

“Knowledge” (Semantic Network 96), with three and six sources of information and four 

and eleven quotations, respectively. 

 

Semantic Network 95.- Decision Making in IOSA 
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In the case of “Decision Making”, the highlighted aspects were the data-driven dimension 

of the decision process (Q172:4), improving risk management (Q176:8). A reference to 

more efficient usage of the collected data will be triggered by the IOSA program 

(Q174:7). 

Even though “Knowledge” is strongly supported, its quotations are more abstract in the 

sense that they do not always refer to the topic explicitly (Q174:7), but nevertheless 

clearly enough to be coded as such (Q175:2, Q171:19). A proper sharing of knowledge 

(Q177:17) is also mentioned as a way to reduce unilateral inspections, achieving a more 

efficient management of the audits (Q176:12). 

 

Semantic Network 96.- Knowledge in IOSA 
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4.1.5.4.3.- Business Objectives to impact sustainability in the IOSA program 

At the third level, the IOSA program showed three mechanisms with sufficient relevance, 

with “Efficiency” highlighted due to the seven sources of information and fifteen 

quotations supporting it (Semantic Network 97).  

The IOSA program looks at both sides of efficiency, the functional and non-functional 

aspects, as highlighted in one of the assessed documents (Q172:1). The operational 

efficiencies are tangible in reducing the number of flights required by the auditors 

(Q176:13), and in the improvement in performance (Q174:6).  

In the video where the IOSA Digitalization Program is presented, various airline 

representatives highlight the benefits that this program will have for their efficiencies 

(Q208:1, Q208:5). They reinforce the fact that it will switch the focus from a 

documentation-based approach to an implementation-based one (Q208:6). 
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Semantic Network 97.- Efficiency in IOSA 

Improving “Safety & Security” in the ATS is the main objective of the IOSA and ISAGO 

audit programs., shown in the fact that their digitalization program pursues the 

enhancement of this dimension, linked directly with the “Social sustainability” (Semantic 

Network 87) and “Economic sustainability” (Semantic Network 86) pillars. Seven 

sources of information supported the importance of the “Safety & Security” business 

objective of the IOSA program (Semantic Network 98). 

The application of data to its revision enhances security (Q176:14). Moreover, as “Data 

Sharing” improves “Knowledge” sharing, “Safety & Security” practices are 

collaboratively improved across the industry (Q172:4, Q174:14). Finally, regarding 
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safety assurance, the risk-based approach is improved through the IOSA digitalization 

program (Q177:7), enhancing audits. 

 

Semantic Network 98.- Safety & Security in IOSA 

Finally, the last third-level digitalization mechanism identified within the IOSA program 

was “Transparency” (Semantic Network 99). It was coded in three quotations distributed 

across three sources of information. “Transparency” appeared linked to the traceability 

of the information (Q171:5), and also to the “social network” approach (Q177:3) 

improving information sharing (Q176:14) across the interactive stakeholders within the 

IOSA and ISAGO context. 
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Semantic Network 99.- Transparency in IOSA 

4.1.5.4.4.- Requirements in the IOSA program 

After the first two coding phases (inductive and deductive) of the IOSA program sources 

of information, three requirements for digitalization to impact sustainability were 

identified (Semantic Network 89).  

After the triangulation filter, only “Stakeholders” (Semantic Network 100) and “Data 

Quality” (Semantic Network 102) showed relevance, thanks to the four sources of 

information supporting each of them. 

 

Semantic Network 100.- Stakeholders in IOSA 
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The “Innovation” requirement was disregarded because only two sources of information 

supported it (Semantic Network 101). “Innovation” is linked with the alignment with the 

innovation strategy of IATA (Q171:7). 

 

Semantic Network 101.- Innovation in IOSA 

The “Data Quality” requirement, although it is only supported by four sources of 

information, is a critical requirement for the successful implementation and attainment of 

the objective of sustainability, considering its scope and the context (safety audits). 

The importance of “Data Quality” for the IOSA digitalization program success is visible 

in the number of key performance indicators (KPIs) related to quality (Q176:30). 

 “Data Quality” also includes the quality of the sources of information (Q171:9, Q174:6). 

Finally, the DP of the IOSA is focused on overcoming quality deficiencies, not only data 

related ones (Q171:5). 
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Semantic Network 102.- Data Quality in IOSA 

4.1.5.5.- IOSA program case study conclusions 

After the above qualitative assessment, the refined semantic network of the mechanisms 

identified in the IOSA program through which digitalization is linked to sustainability is 

reduced to eight mechanisms, supported by one requirement. 

The lack of information sources (eleven) made it more challenging to find relevant 

mechanisms (supported by three or more data sources) for the IOSA program. 

Nonetheless, an interesting refined semantic network was extracted (Semantic Network 

104). The surviving mechanisms are adequately supported. It is important to note that the 

discarding of a mechanism/node does not mean that it is not relevant, but rather that the 

researcher could not find enough evidence to support it in the available sources of 

information. 
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Based on the assessment presented in section 4.3.5.4, the final network applicable for the 

IOSA program shows the impact of the program on the “Social sustainability” and 

“Economic sustainability” pillars (Semantic Network 103). 

 
Semantic Network 103.- IOSA refined digitalization to sustainability mechanisms 

The above refined semantic network for the IOSA digitalization program was created 

based on the adjacency matrix of the relevant nodes (Table 29). 

 
Table 29.- Adjacency matrix for the IOSA program, including node weights 
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● Digitalization 0 8 3 0 0 0 0 0 0

● 1st Big Data 8 0 4 4 13 0 0 0 0

● 1st Data Sharing 3 4 0 1 7 0 0 0 0

● 2nd Decision Making 0 4 1 0 3 2 5 0 0

● 2nd Knowledge 0 13 7 3 0 10 10 0 0

● 3rd *Safety&Security 0 0 0 2 10 0 6 4 12

● 3rd Efficiency 0 0 0 5 10 6 0 11 5

● Economic sustainability 0 0 0 0 0 4 11 0 3

● Social sustainability 0 0 0 0 0 12 5 3 0

Node weight 13 17 8 7 20 17 17 12 12
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The main links, based on the number of quotes linking the nodes, were “Big Data” to 

“Knowledge”, “Knowledge” to “Safety & Security” and “Efficiency”, which are 

significantly connected to “Social sustainability” mainly due to the increased “Safety & 

Security” of the ATS and “Efficiency” improving the audit processes. It is interesting to 

see how the “Efficiency”-“Safety & Security” edge showed a significant link.  

 
Semantic Network 104.- Digitalization to sustainability in IOSA 

The above results are qualitatively supported by the previously explained strategic 

objective of the IOSA: to improve audit efficiency and thereby impact the safety and 

security of the ATS. Furthermore, through application of the betweenness centrality, the 

importance of “Knowledge”, “Big Data” and “Safety & Security” is confirmed. Finally, 
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these three nodes represent the shortest paths (Dijkstra algorithm) between 

“Digitalization” and “Social sustainability”, while, as happened with the BIS program, 

the impact on “Economic sustainability” passes through “Efficiency” instead of “Safety 

& Security”.   
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4.1.6.- Global semantic network 

After creating, refining and analysing all the IATA program semantic networks, a global 

semantic network (Semantic Network 105) is constructed in this subsection, based on its 

adjacency matrix (Table 30). 

 

Table 30.- Global adjacency matrix, including node weights 

The betweenness centrality algorithm confirmed the importance of “Knowledge” with 

0.57, followed by “Efficiency” with 0.39 and “Big Data” with 0.10. This is in line with 

the shortest paths between “Digitalization” and two of the three TBL pillars (Economic 

and Environmental). The impact on “Social sustainability” happens through “Safety & 

Security”, as expected considering the BIS and the IOSA programs. 

The weight of each node reconfirms the importance of the top three centrality nodes. At 

the TBL level, the “Economic sustainability” pillar is the most impacted, with almost 

50% of the relative references, followed by the “Environmental sustainability” and, 

finally, the “Social sustainability” pillars.  
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● Digitalization 0 5 22 14 12 12 0 0 0 0 0 0 0 0 0 0

● 1st Artificial Intelligence 5 0 5 3 7 4 13 9 11 0 0 0 0 0 0 0

● 1st Big Data 22 5 0 9 6 1 9 23 59 0 0 0 0 0 0 0

● 1st Data Sharing 14 3 9 0 6 3 10 6 36 0 0 0 0 0 0 0

● 1st Integrated Connectivity 12 7 6 6 0 3 10 8 16 0 0 0 0 0 0 0

● 1st Process Mining 12 4 1 3 3 0 15 4 11 0 0 0 0 0 0 0

● 2nd Automatization 0 13 9 10 10 15 0 2 10 9 7 35 2 0 0 0

● 2nd Decision Making 0 9 23 6 8 4 2 0 15 9 8 22 2 0 0 0

● 2nd Knowledge 0 11 59 36 16 11 10 15 0 32 27 73 19 0 0 0

● 3rd *Customer Satisfaction 0 0 0 0 0 0 9 9 32 0 9 27 4 35 6 11

● 3rd *Safety&Security 0 0 0 0 0 0 7 8 27 9 0 21 1 19 7 40

● 3rd Efficiency 0 0 0 0 0 0 35 22 73 27 21 0 9 87 43 20

● 3rd Transparency 0 0 0 0 0 0 2 2 19 4 1 9 0 7 14 1

● Economic sustainability 0 0 0 0 0 0 0 0 0 35 19 87 7 0 35 13

● Environmental sustainability 0 0 0 0 0 0 0 0 0 6 7 43 14 35 0 5

● Social sustainability 0 0 0 0 0 0 0 0 0 11 40 20 1 13 5 0

Node weight 84 24 83 56 29 37 48 39 137 71 62 146 37 131 62 48
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Semantic Network 105.- Global Network 
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At the “Requirements” level, the “Stakeholders” code is the most important one. This is 

in alignment with the conclusions of the “Governance” stream, where “Stakeholder 

Engagement” is referred to as one of the most crucial performance domains. 

 
Table 31.- Node weights in the global semantic network 

In the assessment of the requirements per program (Table 32), we can see that “Business 

Model” appears as significant only in the case of a core change for the industry with NDC 

(distribution impacted). Although “Data Quality” appears in all the programs except NDC 

due to the data-driven approach, it is only in FRED+ that it is the most relevant 

requirement. 

 
Table 32.- Quotations of requirements per program 

  

Docs # Docs % Rel % Docs # Docs % Rel %

84 11.8% 100.0%
● 3rd *Customer 

Satisfaction
71 10.0% 22.5%

● 1st Artificial 

Intelligence
24 3.4% 10.5% ● 3rd *Safety&Security 62 8.7% 19.6%

● 1st Big Data 83 11.7% 36.2% ● 3rd Efficiency 146 20.5% 46.2%

● 1st Data Sharing 56 9.9% 24.5% ● 3rd Transparency 37 5.2% 11.7%

● 1st Integrated 

Connectivity
29 4.1% 12.7%

● Economic 

sustainability
131 18.4% 54.4%

● 1st Process Mining 37 5.2% 16.2%
● Environmental 

sustainability
62 8.7% 25.7%

● 2nd Automatization 48 6.8% 21.4% ● Social sustainability 48 6.8% 19.9%

● 2nd Decision Making 39 5.5% 17.4% ● Business model 13 1.8% 11.7%

● 2nd Knowledge 137 19.3% 61.2% ● Innovation 18 2.5% 16.2%

● Stakeholders 54 7.6% 48.6%

● Data Quality 26 3.7% 23.4%
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Docs # <> Quotations referring to the mechanism

Docs % <> Percentage of quotations referring to the mechanism with respect to 

the total number of quotes.

Rel % <> Relative % of quotations referring to the mechanism with respect to the 

number of quotations at that level.

NDC FRED+ NEXTT BIS IOSA

● Business Model 13 NS NS NS NS

● Innovation 7 NS 4 3 NS

● Stakeholders 7 3 19 15 10

● Data Quality NS 7 6 6 5

NS: Not Significant (<3)
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4.2.- IATA program governance 

To assess the way programs are managed within the IATA, the three main aspects were 

evaluated as explained in the research methodology section: 

• Program Governance and Strategy Alignment based on interviews with 

members of the governance bodies. 

• Stakeholder Engagement. 

• Benefit Management. 

In addition, references to the ten knowledge areas of project management are assessed in 

the DP information sources in order to identify the main challenges and the criteria for 

success. 

4.2.1.- IATA corporate governance structure 

The IATA governance structure has two primary levels, composed of external and 

internal governance bodies. The outer structure is composed of IATA member airlines, 

and is also used to gather inputs from the whole ATS stakeholders value chain, even 

though the power of decision relies on the member airlines. The internal structure is 

focused on the delivery of the agreed strategy, following the guidance of the governance 

bodies. 

The external governance structure has various levels (IATA, 2019l), starting with the 

AGM (Annual General Meeting), which meets once a year and is responsible for the 

selection of the members of the Board of Governors. The Board of Governors of IATA 

“acts on behalf and in the interests of IATA. In this capacity, its members represent IATA 

as a whole” (IATA, 2019u). The IATA Board comprises no more than 31 members, 
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selected following the “Rules and regulations of the Board of Governors” document, 

previously referenced. 

The IATA Board is advised by nine Advisory Councils on different topics: Cargo; Digital 

Transformation; Distribution; Industry Affairs; Industry Financial; Legal; Safety, Flight, 

and Ground Operations; Security; Sustainability and Environment. IATA employees 

facilitate each of these Councils, and their membership is regulated by the “Rules and 

regulations of the Advisory Councils” (IATA, 2019t). Within the context of the current 

dissertation, the mandates and objectives of the Digital Transformation Advisory Council 

(DTAC) and the Sustainability and Environment Advisory Council will be considered in 

detail, as they both guide the IATA strategy regarding sustainability and digital 

transformation. 

• The DTAC advises the IATA Board, the “Director-General, and other relevant 

IATA bodies on matters concerning industry transformation and aviation 

industry data” (IATA, 2019a).  

• The SESAC advises the IATA Board, the “Director-General, and other relevant 

IATA bodies on all matters related to the sustainable development of aviation 

and its interface with the environment and shall act as the focal point in IATA on 

sustainability and environment issues” (IATA, 2019). 

As observed, the advisory role of the Councils is not restricted to the IATA Board of 

Governors. It also advises the IATA DG (Director General) and other IATA bodies. 

Finally, there are the Traffic Conferences, regulated by the Provisions for the Conduct of 

the IATA Traffic Conferences (IATA, 2019r). There are two main types of Traffic 

Conferences: one for passengers and another for cargo matters. 
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Internally, the IATA governance structure can be divided into three main pillars: regional, 

functional, and support. This division has been adopted for explanatory purposes but is 

not strictly followed within IATA. It may be considered a matrix structure due to the 

crossed interactions between the three pillars. 

• The regional pillar comprises the five geographical areas in which IATA manages 

its operations: Africa and the Middle East, Europe, Asia Pacific, North Asia, and 

China, and the Americas. Heading each area is a Regional Vice-president. 

• The functional pillar includes the four divisions of IATA: CFDS (Customer, 

Finance and Distribution Systems), SFO, APCS, and MER (Member and External 

Relationships). Heading each division is a Senior Vice-president. 

• The support pillar includes the Corporate Communication division, the PPD 

(People and Performance Development) department, the Corporate Secretary 

including the Enterprise PMO and strategy management, and the Corporate 

Services division, which includes the IT department with the ITS PMO, and the 

CPS department. 

All the leaders mentioned above are part of the SLT, advising and supporting the Director-

General on strategic decisions, like program approvals. 

 4.2.2.- IATA program management 

4.2.2.1.- Program management lifecycle 

The IATA program management structure can be divided into three main stages: 

prioritization and approval, execution and monitoring, and closure and benefits 

realization. 
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During the approval process (Figure 35), the program is assessed by the previously 

described SLT of IATA. Once the program has been approved, the program’s projects 

are individually evaluated by different teams, and finally, their funds are released. The 

SLT assessment is more focused on the WHAT and the WHY of the program in light of 

the approved strategy, considering the directions of the Advisory Councils and the IATA 

Board. The ProCom (Projects Committee), formed by the Corporate Secretary and a 

subset of five SLT members, considers the HOW of the different projects within the 

programs. 

 

Figure 35.- Program approval process 

As shown in Figure 35, during the assessment and approval process of the program, the 

EPMO acts as the main actor, assessing whether the program fits in with at least one pillar 

of the agreed strategy. Final approval for the program depends on the SLT which, with 

the support of the EPMO, gives the green light, requests modifications in the scope, or 

rejects the program, always considering the IATA strategy. Within this process, the CPS 

team plays an important role, matching the program’s scope, timelines, and budget. The 
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CPS also supports the assessment of each project until the release of the funds by the 

ProCom. 

Once the SLT has approved the program, each project within the program may have 

different timelines and budget requirements depending on the program plan. Approval of 

the projects requires a more detailed revision of HOW it is going to be delivered. For that 

revision, the ITS PMO, the Customer Experience team and the legal teams are usually 

involved, depending on the type of project and the budget requested. Furthermore, each 

division has a dedicated Division PMO to manage the programs and projects from the 

beginning until their closure, including the benefits realization phase. The most important 

Division PMO is the CFDS PMO due to the number of projects and resources. 

Each functional unit conducts the preparation (initiative) of the proposal for the program 

and the execution and monitoring phases. As commented, each division has its own PMO 

which, following the direction of the EPMO, guides the projects and programs throughout 

their lifecycle.  

The final stage (benefits realization) is conducted through a merged effort between the 

operational teams and the program and projects teams. It should be noted that this last 

phase is currently under in-depth revision for further improvement. 

4.2.2.2.- Knowledge areas assessment 

In this section, the project management knowledge areas covered in the PMBOK (PMI, 

2017) are assessed through the eighteen semi-structured interviews conducted with 

program and project managers at IATA. The only knowledge area not assessed is that of 

“Stakeholder Engagement”, as it is treated in the next section along with the other 

performance domains.  
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4.2.2.2.1.- Scope Management 

The importance of references to “Scope Management” compared with other knowledge 

areas is low. Only four interviewees in the program teams referred to it (Semantic 

Network 106). The references were more related to it as a challenge in terms of achieving 

the technical scope (Q6:42, Q13:22) or to the capacity of the team to deliver the agreed 

scope (Q9:45) with an expected performance (Q177:32). 

 
Semantic Network 106.- Scope Management knowledge area 

4.2.2.2.2.- Time Management 

The case of “Time Management” is similar to that of “Scope Management”, with only 

five interviewees mentioning it.  

Two main groups were identified through the quotations: the first group through 

references to timelines and milestones (Q15:37, Q1:24, Q177:29), and the second through 

references highlighting timelines as a challenge (Q7:32, Q177:31). 
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Semantic Network 107.- Time Management knowledge area 

4.2.2.2.3.- Cost Management 

“Cost Management” is the most relevant project management knowledge area for the 

IATA program and project managers, based on the references identified in eight of the 

interviews, with at least one mention per program (Semantic Network 108). 

The references to cost are heterogeneous, ranging from cost recovery (Q3:21) and 

affordability of the P&S (Products and Services) delivered (Q1:31, Q8:25, Q15:32, 

Q197:42) to explicit mentions of economic sustainability (Q8:18). 
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Semantic Network 108.- Cost Management knowledge area 

4.2.2.2.4.- Communications Management 

Communication was mentioned by four of the program teams (Semantic Network 109.- 

Communications M) as an important challenge (Q176:24), with the capacity to become a 

source of conflicts unless it is appropriately managed (Q5:12). Besides that, the internal 

and external dimensions of communications are also highlighted (Q6:41, Q176:32). 

Finally, the link between proper “Communications Management” and benefits realization 

is mentioned by the NDC (Q1:35) and FRED+ (Q7:3) program managers. 
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Semantic Network 109.- Communications Management knowledge area 

4.2.2.2.5.- Non-relevant knowledge areas 

Aside from the previously mentioned knowledge areas and that of “Stakeholder 

Engagement”, which is treated later as part of the program management performance 

domains, the remaining project management knowledge areas are either not identified 

(“Procurement Management”, “Quality Management”, and “Integration Management), or 

highlighted by no more than two of the eighteen interviewees (as in the case of “Risk 

Management” and “Resources Management”). 

4.2.2.3.- Program performance domains assessment 

Of the performance domains suggested by the PMI to manage programs, the four domains 

(Stakeholder Engagement, Governance, Benefits Management, and Strategy Alignment) 

were identified in the programs and governance interviews. 



246 

 

4.2.2.3.1.- Program Stakeholder Engagement 

 
Semantic Network 110.- Stakeholder Engagement performance domain 
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“Stakeholder Engagement” is highlighted as a significant challenge by interviewees in 

four of the five programs under assessment (Semantic Network 110). Only the FRED+ 

management team did not highlight it as an essential item, maybe due to its foundation of 

compliance, making it mandatory for airlines (CORSIA). In contrast, the governance 

interviews did not highlight “Stakeholder Engagement”, most probably because the 

external stakeholders are managed more at the execution and monitoring phase than 

during the approval phase. As shown in the next section about “Program Governance”, 

management of the internal and external committees represents an area of attention in 

itself. 

“Stakeholder Engagement” was mainly mentioned in reference to the importance of the 

endorsement of industry stakeholders and their engagement with the program objectives 

(Q2:25, Q15:25, Q10:2, Q176:33). The code was linked to thirty-six quotations in 

fourteen interviews. 

4.2.2.3.2.- Program Governance 

“Program Governance” was found to be a very important topic, based on the number of 

references found during the analysis of the interviews. Inductively, the “Governance” 

references were split into two major groups: KPIs and Committees. 

4.2.2.3.2.1.- Program Governance KPIs 

KPIs were mentioned by two or more interviewees per program, as well as in the set of 

governance interviews. In total, twenty interviewees referred to the KPIs in more than 

thirty-one quotations (Semantic Network 111). The KPIs are mentioned following 

various approaches, with the most common being to measure the use or adoption of the 

solution or service delivered (Q1:26, Q6:37, Q7:29, Q97:36, Q9:43). Benefits realization 

was also found in the analysis (Q176:30, Q205:2). The generation of interest was also 

mentioned regarding the KPIs (Q9:40, Q14:29), even though its measurement seems like 
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a significant challenge related to the previously mentioned usage. Finally, another 

exciting category was the KPIs set by the IATA Board (Q3:14, Q200:6). 

 

Semantic Network 111.- Governance KPIs performance domain 
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4.3.2.3.2.2.- Program Governance Committees 

With fewer citations, but with a minimum of one per program, including the governance 

interviewees (Semantic Network 104), the references to committees as part of the 

program management lifecycle are a factor that merits consideration. The three main 

groups identified are internal committees (Q8:22, Q177:31), external committees 

(Q201:6, Q201:7), and ad-hoc committees and workgroups constituted to guide the 

progress and direction of the program (Q2:34, Q12:37). 

 

Semantic Network 112.- Governance Committees performance domain 
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4.2.2.3.3.- Program Benefits Management 

As in the “Governance” assessment, the number of quotations referring to “Benefits 

Management” was considerable, resulting in three subsets extracted inductively by the 

researcher: relevance, usage, and generic. Following this categorization, the assessment 

showed that “Benefits Management” is the most important topic from the perspective of 

the performance domains of the DPs of IATA. 

4.2.2.3.3.1.- Program Benefits Management – relevance 

 

Semantic Network 113.- Benefits Management performance domain - relevance 

The relevance of “Benefits Management” is mentioned by more than 50% of the 

interviewees (Semantic Network 113). In the case of the NDC program, its relevance is 

considered the measure of its success because, as described in the interviews, once a 
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critical mass of users is reached within the ATS, it will become the de facto standard for 

new incumbents into the market (Q2:37, Q3:16, Q4:16). That is why the next step in the 

NDC program is to engage in business travel distribution. Another fact that corroborates 

the relevance for the NDC program is the reference to the number of certifications 

registered (Q1:27). 

In the FRED+ case, the relevance is split between the added value for the customers if 

the relevance is maintained (Q6:38, Q7:30), and the credibility of maintaining the 

relevance and the benefit of FRED+ for the ATS (Q6:22). In the case of FRED+, 

credibility is quite important due to the sensitive data that the platform stores about airline 

operational efficiencies. 

The way the relevance of benefits management is highlighted in NEXTT is more 

extensive, as it involves the whole ATS (Q9:22, Q12:40), while NDC and FRED+ are 

mainly focused on the airlines. The BIS program manager mentioned that another way to 

maintain the relevance is to adapt it to the circumstances of the industry (Q14:32). 

Furthermore, BIS benefits management is also through a focus on features delivered, 

based on market requests (Q14:34, Q197:40). 

4.3.2.3.3.2.- Program Benefits Management – usage 

The fact of benefits being realized through usage is mentioned by twelve interviewees 

belonging to four of the programs, while the governance interviewees do not mention it 

(Semantic Network 114). 

In the case of the FRED+ and BIS programs, their solutions are critical to delivering the 

expected benefits because both depend on the data shared by the customers; so the bigger 

the usage, the higher the benefit delivered (Q6:22, Q8:24, Q14:29, Q197:47). 
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For the NDC case, the importance of usage is more linked to the IATA Board targets 

(Q1:26, Q4:15), referred to as KPIs by two interviewees (Q1:28, Q5:14). 

Finally, the NEXTT program is currently focused on implementing its solution and the 

usage of the ideas behind it through pilots and PoC (Q9:46, Q13:19), rather than in 

operational use, which could be due to its being at an earlier stage with most of its projects 

than the other programs under assessment. Similarly, the IOSA program does not even 

appear in the semantic network, as its usage is still far on the horizon. The IOSA program 

team is focused on the delivery and the governance domains, mentioning KPIs and 

Committees several times, as will be seen later in this section. 

 

Semantic Network 114.- Benefits Management performance domain - usage 
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4.3.2.3.3.3.- Program Benefits Management – generic 

This last subsection covers all the references identified as linked with benefits, but not 

related to usage or relevance, and that constitute by themselves a specific subset within 

the coding structure of benefits used in the current study.  

The members of the governance bodies were the only ones who referred to benefits 

management in a generic way (Semantic Network 115), which may be due to their higher 

view of the program management. 

 

Semantic Network 115.- Benefits Management performance domain - generic 

The references to benefits realization were identified in seven to eight interviews, 

including seventeen quotations. They mainly focused on the positive impact that IATA 

programs must have directly for the ATS (Q200:10, Q204:6, Q205:4, Q207:15) or 
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indirectly through the approved IATA strategy (Q200:1). All the IATA internal 

governance bodies support that vision. 

4.2.2.3.4.- Program Strategy Alignment 

“Strategy alignment” was found to be key for all the governance bodies, demonstrating 

an aligned understanding of the role that programs play in materialization of the strategy 

(Q199:2, Q200:1, Q201:5, Q202:1, Q204:1). Interestingly, the relevance of the IATA 

strategy management programs was also evident for three of the five program managers 

interviewed (Q7:33, Q10:7, Q176:36). 

The role of IATA in supporting the strategy of the industry (Q204:2) and its sustainability 

was also highlighted (Q200:3), but apparently there is no specific check on the impact on 

sustainability during the program governance process (Q199:3). The exception is when 

sustainability is part of the scope of the program (i.e. FRED+), with basic economic 

sustainability checked in all cases. 
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Semantic Network 116.- Strategy Alignment performance domain 

4.2.2.3.5.- Change Management 

“Change Management” was inductively identified as a trend in the interviews with the 

IATA program and project managers. Given is direct relation to the “external change” 

required within any program (PMI, 2017), its analysis has been included in this section. 

With more than ten interviewees referring to it (Semantic Network 117), it seems to be a 

relevant item to consider in DP management. 
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Semantic Network 117.- Change Management in digitalization programs 

“Change Management” was mentioned as a challenge or an essential item by members of 

all the assessed programs, although it was not mentioned in the governance interviews. 

The references to change range from training needs (Q176:35) to cultural change for the 

passenger (Q13:5) and technological change (Q15:25). 
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4.2.3.- IATA program governance conclusions 

In summary, we can say that, of the project management knowledge areas, the main 

challenge in assessment of IATA programs is “Cost Management” (Table 33). In 

addition, “Governance-KPIs”, with 91.7% of the references, is the most relevant in the 

program management performance domain group. Furthermore, “Governance-KPIs” is 

also the most relevant challenge if we compare all the assessed items. Its references across 

twenty-two interviews make it the most important, followed by “Stakeholder 

Engagement”, with quotations in nineteen interviews.  

  

Table 33.- Governance quotations summary 

  

Interviews 

assessed

Interviews 

with 

Reference #

Rel % per 

number of 

interviews

NDC FRED+ NEXTT BIS IOSA

18 4 16.7% -- 1 2 -- 1 --

18 5 28.8% 2 1 -- 1 1 --

18 8 33.3% 3 1 1 2 1 --

18 6 4.2% 2 2 1 -- 1 --

18 6 25.0% 2 2 1 -- 1 --

29 14 79.2% 5 2 4 3 2 3

KPIs 29 20 91.7% 4 3 4 2 2 7

Committees 29 11 75.0% 4 2 2 3 2 5

Relevance 29 13 58.3% 5 2 3 3 1 --
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5.- DISCUSSION 

This study analyses five DPs managed by IATA, with the intention of assessing the 

impact of digitalization on ATS sustainability and how it happens (5.1). Furthermore, it 

also explores the IATA program governance structure to identify the main challenges to 

make the sustainability impact of the DPs happen (5.2). Finally, based on the outcomes 

of the previous analysis, a framework to improve the governance of the DPs and their 

impact on sustainability is presented (5.3). 

5.1.- Digitalization to sustainability 

The qualitative analysis of the embedded case studies (DPs) shows that digitalization 

improves the three dimensions of sustainability: social, economic, and environmental. 

Previous researchers have highlighted the links between digitalization and sustainability 

in different sectors, including agriculture (Hrustek, 2020) and manufacturing 

(Ghobakhloo, 2019), or through generalistic studies (van Gils & Weigand, 2020). In 

contrast with the results that have been obtained and the cited studies, other publications 

have argued for the inexistence of any impact (Apaydin, Bayraktar, & Hossary, 2018) 

and even that digitalization has adverse effects (Lange, S., Pohl, & Santarius, 2020). 

The assessment of the IATA DPs shows that the relationship between digitalization and 

sustainability follows three interconnected layers, forming what has been named the 

“Digit2Sustain” semantic network (Figure 36). The first layer is composed of five nodes 

representing “Technologies & Tools” triggered by digitalization: “Big Data”, “Artificial 

Intelligence”, “Data Sharing”, “Integrated Connectivity”, and “Process Mining”. The 

second layer is composed of three nodes representing the “Business Capabilities” that are 

improved thanks to the “Technology & Tools”: “Decision Making”, “Knowledge”, and 

“Automatization”. Finally, the last layer, before the impact on the sustainability pillars, 
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is composed of four nodes representing the “Business Objectives” that are enhanced by 

the improvement of the “Business Capabilities”: “Efficiency”, “Transparency”, “Safety 

& Security” and “Customer Satisfaction”.  

The Digit2Sustain network is the main contribution of the current work. To the best of 

the author’s knowledge, the chain of mechanisms that trigger, improve, and enhance to 

impact sustainability through digital transformation has not previously been presented 

and supported by data. Only Soltani et al. provided a broad explanation of how 

digitalization mechanisms impact sustainability. However, their work presents just a 

single layer which focuses more on the contextual readiness of the various countries 

considered in the study to properly afford a digital transformation and how it may affect 

those nations’ sustainability (Soltani Delgosha, Haji Heydari, & Saheb, 2020). 

Based on the assessment of the IATA DPs, some of the links identified through the 

literature appear weaker than expected compared to other inter-layer links. Such is the 

case with the impacts of “Artificial Intelligence” on the improvement of “Business 

Capabilities”, or the enhancement through “Automatization” and “Decision Making” of 

the “Customer Satisfaction” “Business Objective” (Table 30).  
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Figure 36.- Digit2Sustain network with shortest paths 
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5.1.1.- Digit2Sustain interlinks 

5.1.1.1.- “Technology & Tools” to “Business Capabilities” interlinks 

Between the “Technology & Tools” and “Business Capabilities” layers, the most 

significant discrepancy with previous research is the interconnection between “Artificial 

Intelligence” and the three “Business Capabilities”. In contrast, in the literature “Artificial 

Intelligence” appears strongly connected with the three identified “Business 

Capabilities”: “Automatization” (Casazza & Gioppo, 2020; Ivančić et al., 2019), 

“Decision Making” (Duan, Y., Edwards, & Dwivedi, 2019a; Wilkinson, 2018), and 

“Knowledge” (Agrawal, McHale, & Oettl, 2018; Sanzogni et al., 2017). In the assessment 

of the DPs, only “Artificial Intelligence”-“Automatization” showed relative significance 

compared to the other interlinks. This could be due to the focus of IATA DPs on “Big 

Data” and “Data Sharing”. Simultaneously, “Artificial Intelligence” only appears relevant 

for one of the five programs assessed (NEXTT). It may be the case that, once the “Big 

Data” capability has been adequately set up, “Artificial Intelligence” and its “Business 

Capabilities” improvements will grow in importance in the IATA DPs. 

In contrast, the low weight of the improvement links between “Integrated Connectivity” 

and “Business Capabilities” was expected, as “Integrated Connectivity” is mainly related 

to “Industry 4.0” (Fiorini, Devigili, Pucci, & Zanni, 2019; Gold et al., 2019) and the 

“Internet of Things” (Davoody-Beni et al., 2019; Raghavendran, Satish, & Varma, 2017), 

which are within the scope only of the NEXTT program and, to a minor extent, of the 

BIS program. A similar case is that of “Process Mining”, whose links with 

“Automatization” are strongly supported in the NEXTT program, which includes 

“Process Mining” in its scope, but not in the global adjacency matrix (Table 30). That 

strong link, visible in the program, is in line with previous research that illustrates how 
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“Process Mining” helps with “Automatization” (Geyer-Klingeberg et al., 2018), or the 

obviousness of that link (Van der Aalst, Wil MP, Bichler, & Heinzl, 2018). 

To finalize the discussion about the “improvement link” between “Technologies & 

Tools” and “Business Capabilities”, it is interesting to note the strong influence detected 

in the IATA DPs between the “Big Data” and “Data Sharing” “Technologies & Tools”, 

and the “Knowledge” “Business Capability”. Both are well-documented interactions. 

“Big Data” and “Knowledge” are usually directly linked (Pauleen & Wang, 2017; Tsui 

& See-to, 2017). However, on other occasions, the “Knowledge” improvement thanks to 

“Big Data” is supported, as also reflected in the Digit2Sustain network, through 

“Artificial Intelligence” technologies (Kabir & Carayannis, 2013). The improvement 

potential of “Big Data” for “Knowledge” is not new. For example, in the banking sector, 

the “Big Data” mechanism helps to better understand customers (Wang, Wang, & Chieh, 

2016). The integration of “Big Data” with “Knowledge” management was also previously 

found to be essential to improve company performance (Pauleen & Wang, 2017; Tsui & 

See-to, 2017). 

The “Data Sharing”-“Knowledge” interlink shows significance in all the assessed 

programs, except in FRED+. It is known that the sharing of data is a way to generate new 

(Koslow, 2002) and better “Knowledge” (Fecher, Friesike, & Hebing, 2015). Finally, 

“Data Sharing” through digital archives has also been considered a critical role player in 

“Knowledge” infrastructures (Borgman, Scharnhorst, & Golshan, 2019). 

5.1.1.2.- “Business Capabilities” to “Business Objectives” interlinks 

Looking at the enhancement of “Business Objectives” through the improvement of 

“Business Capabilities”, the most essential interlink is by some distance “Knowledge”-

“Efficiency”, supported by the five assessed programs. This constitutes, together with the 
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already mentioned “Big Data”-“Knowledge” interlink, the core of the Digit2Sustain 

network, as it is the shortest path to impact two of the three sustainability pillars through 

digitalization: “Economic sustainability” and “Environmental sustainability”. We can 

find an implicit reference to that path in a previously referenced article that links “Big 

Data” usage to improving “Knowledge” and enhancing the “Efficiency” of decisions 

(Tsui & See-to, 2017).  

Continuing with the “Knowledge”-“Efficiency” interlink, a large number of previous 

researches confirm that link in different fields, including the impact of proper knowledge 

management on the enhancement of logistics operational efficiency (Lee & Song, 2010; 

Yadav et al., 2020). In addition, the promotion of knowledge management to improve 

workforce efficiency (Melo et al., 2010) and its importance to enhance private equity 

investments have also been highlighted (Massi & Shah, 2019).  

The enhancement interlinks with the least relative relevance are those enhancing 

“Transparency”. This was partially expected because “Transparency” as a “Business 

Objective” had far fewer references than any other of the “Business Objectives”. Even if 

we add to Table 5 the new objectives of “Customer Satisfaction” and “Safety and 

Security”, the “Transparency” objective appears far from the rest. 

Aside from the “Efficiency’ related interlinks, among the “Business Capabilities”-

“Business Objectives” interlinks there is one more with relevance for the discussion, 

namely the enhancement of “Safety & Security” and “Customer Satisfaction” thanks to 

“Knowledge” improvement. The “Knowledge”-“Safety & Security” interlink is strongly 

supported by the literature, in alignment with the weight shown in the Digit2Sustain 

adjacency matrix (Table 30). Within the airline industry, this link has been identified in 

airports, where knowledge improves the security level of screening controls (Swann, 

Popovic, Blackler, & Thompson, 2019). Passenger knowledge about the liquids allowed 
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on board has been confirmed as a factor that enhances flight security (Maharani, Saputra, 

Octaviani, Hernawan, & Sitanggang, 2019). In the context of aircraft accidents, 

adequately documented, “Knowledge” influences air transport safety (Gilbey, Tani, & 

Tsui, 2016). Finally, research has also been conducted on the benefits of brokering 

knowledge to improve the safety behavior of pilots and its impact on overall flight safety 

(Lin, Y., 2012). Moreover, the positive influence of “Knowledge” on “Safety & Security” 

appears in other sectors, including the health sector (Turner, S. et al., 2014) and the energy 

sector (Gu, Liang, Bichindaritz, Zuo, & Wang, 2012). 

The enhancement effect of “Knowledge” on “Customer Satisfaction” should also be 

mentioned, considering the number of sources of information linking both nodes (Table 

30) as well as because it is a well-supported link based on the literature. The importance 

of the knowledge of customers to meet their expectations was assessed in a Hong Kong 

airline case study (Kei, 2019). More generically, but also within the ATS, the specific 

knowledge of a strongly service-oriented sector is critical to improve “Customer 

Satisfaction” (Gurcan, Beyca, Akcan, & Zaim, 2019). 

The “Decision Making”-“Safety & Security” interlink is widely treated for airlines and 

airports regarding the applications of the multicriteria decision-making methods (Dožić, 

2019). It also appears as a relevant link in three of the assessed DPs (NEXTT, BIS, and 

IOSA). The global interlink weight is far from being considered relatively relevant in the 

current research. This may be attributable to the previously mentioned non-relevance of 

the “Artificial Intelligence”-“Decision Making” interlink in the IATA DPs although the 

“Decision Making”-“Safety & Security” interlink is a well-known link (Jahangoshai 

Rezaee & Yousefi, 2018; Skorupski & Uchroński, 2020). This may be why the influence 

of “Decision Making” on “Business Objectives” is demoted to the lowest of the three 

mechanisms. 
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Finally, the “Automatization”-“Efficiency” interlink is the second most relevant in the 

enhancement interlinks. Based on the available literature, this is no surprise as the link is 

well documented and has even been quantified in some cases. By way of example, 

Australia forecasts a productivity increase of around $2.2 trillion between 2015 and 2030 

based on automatization (Bergl, 2018). Such an influence has also been studied at 

different levels of the industry (Shinde, 2020). There is interesting research related to this 

interlink, connecting the use of “Artificial Intelligence” for facial recognition with 

“Automatization” improvement and in turn causing an enhancement of “Efficiency” 

(Soniya, Sri, Titty, Ramakrishnan, & Sivakumar, 2017). As previously discussed, the first 

link is well supported by the obtained results, as the “Artificial Intelligence” interlink 

with “Automatization” is the strongest of the associations supported by “Artificial 

Intelligence”. 

5.1.1.3.- “Business Objectives” to “Sustainability” interlinks 

The impact of “Business Objectives” on the three sustainability pillars appears focalized 

on “Efficiency” and “Safety & Security”. The former has a high impact on the “Economic 

sustainability” and “Environmental sustainability” pillars and the latter on the “Social 

sustainability” pillar. Based on its weight, the fourth interlink is “Customer Satisfaction”-

“Economic Sustainability”. No other interlink shows relevance. 

The effect of “Efficiency” on “Economic sustainability” is, based on the number of 

sources, the most relevant (doubling the weight of the next interlink). This is the only 

“Business Objectives”-“Sustainability” interlink found in the five IATA DPs with more 

than three references. The other impacts of “Business Objectives” on “Economic 

sustainability” are also relevant, except “Transparency”, which is only found in the NDC 

program.  
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The “Efficiency” enhancement also impacts “Environmental sustainability” and “Social 

sustainability”, while “Social sustainability” is more significantly affected by “Safety & 

Security”, as highlighted. The “Efficiency”-“Environmental sustainability” interlink is 

well documented (Greer et al., 2020; Sabatini, 2015; Will et al., 2016), and in the case of 

the ATS appears connected directly with the “Economic sustainability” pillar because of 

fuel consumption optimization influencing both sustainability pillars (Singh & Sharma, 

2015b). The impact of “Safety & Security” on “Social sustainability” is also well detailed, 

especially in the transport sector where one of the leading social indicators is precisely 

“Safety & Security” (Jeekel, 2017; Kumar & Anbanandam, 2019). However, the 

“Efficiency”-“Social sustainability” interlink is rarer, as these two concepts tend not to 

be linked. This link appears only in the BIS and NEXTT programs when “Efficiency” 

forms part of the way to increase “Safety & Security” in airports (ONE ID project within 

NEXTT) or flights (Turbulence Aware within BIS). So, we can consider the impact of 

“Efficiency” on “Social sustainability” as an indirect effect through “Safety & Security”, 

already shown to be in line with previous researches. 

As observed, the sustainability pillar most impacted by the IATA DPs is the economic 

one. This is not unexpected considering the priorities of IATA (IATA, 2020l), and even 

more so after the COVID crisis. The top two objectives of IATA are currently to find a 

way of generating cash for the airline industry and to help airlines reduce their costs. 

The last interlink worth mentioning is “Customer Satisfaction”-“Economic 

sustainability”. It is mainly supported by the NEXTT and NDC programs, while the 

weight of the link in the BIS program is minimum (three cross-references). Although both 

the NEXTT and NDC programs enhance “Customer Satisfaction”, they differ in the 

means (NEXTT by improving airport processes and NDC by improving the adaptation of 

sales processes). Nonetheless, the final result is the same, impacting the “Economic 
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sustainability”, especially of airlines and airports. This result is in line with previous 

research in the field whose results show that customer satisfaction positively affects the 

long-term profitability of companies (De Mendonca & Zhou, 2019). 

5.1.2.- Digit2Sustain intralinks 

If we focus on the intralinks, the most significant ones are at the last two levels, in 

“Business Objectives” and the sustainability pillars. The support showed by “Efficiency” 

to “Customer Satisfaction” and “Safety & Security” is considerable. The link with “Safety 

& Security” is treated in the previous subsection as a justification for the “Efficiency” 

effect on “Social sustainability”. Looking at the connection with “Customer Satisfaction”, 

it is interesting to see that previous research supports the link found in the IATA DPs in 

the case of a study on the use of digital tools to improve passenger management efficiency 

in airport commutes (Comas, 2020). The study demonstrates the positive effect of 

operational efficiency improvement on customer (passenger) satisfaction. However, it is 

essential to consider that this positive effect is converted into a negative impact in other 

sectors, like hospitality. In that sector, operational efficiency seems to be 

counterproductive to achieve a higher “Customer Satisfaction” (Zaman, Botti, & Thanh, 

2016). Nonetheless, most of the research indicates a positive effect in most sectors, 

including maritime transport (Yaw, 2016) and the supply chain (Heikkilä, 2002). 

The crossover influence between “Economic sustainability” and “Environmental 

sustainability” is significant at the TBL layer and has already been mentioned in the 

current discussion. Aside from the rationale of fuel consumption optimization, there are 

multiple references in the literature that support this strong intralink in the transport 

sector. An example is the link between CO2 reduction and GDP growth (Boglioni & 

Zambelli, 2018). Another example comes from a study on Italian ports which connects 
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environmental performance with economic efficiency (Castellano, Ferretti, Musella, & 

Risitano, 2020). In the context of the growing increase in the use of electric cars, some 

studies highlight both the higher economic sustainability of such cars compared to the 

traditional fossil fuel consuming vehicles vs. fuel ones and, at the same time, their lower 

environmental impact, although this may be disputable if the whole production chain is 

considered (Kapustin & Rakov, 2017). 

5.1.3.- Digit2Sustain nodes 

Irrespective of the relevance of the links, each node weight of the Digit2Sustain network 

also brings interesting outcomes, all in reference to the global results (Table 31), although 

in some cases references to the individual programs will be required.  

Triggered by digitalization, the importance of the “Big Data” node may be related to the 

foundational aspect of it for digital transformations (McKinsey, 2019; Sidwell, 2018), 

and its adoption at the first stages of digital changes (Ordóñez de Pablos & Labra Gayo, 

2019).  

“Data Sharing” is, together with “Big Data”, on top of “Technology & Tools” based on 

the number of references and programs supporting it. This is in line with the work by 

Persson et al. linking “Data Sharing” with the successful digitalization of an insurance 

company (Persson, Grundstrom, & Giunti, 2019). Furthermore, the scope adopted for 

“Data Sharing” in the current research links its relevance with the digitalization trending 

topic of the Internet of Things (IoT) (de la Boutetière, Montagner, & Reich, 2018), 

although it is more applicable to “Integrated Connectivity”. 

The most critical “Business Capability”, based on the number of sources referring to it, 

is “Knowledge”. Due to its nuclear role between digitalization and sustainability 

(Cullinane et al., 2017; Ordieres-Meré et al., 2020), its importance was expected. All the 
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programs assessed agree on its crucial role, impacting all the ATS value chain 

stakeholders: passengers to airlines, airports, ground handlers, and CAAs. 

In the third layer, “Efficiency” is also the most relevant node, based on the number of 

sources (see Table 31). Its links with the “enhancer” capabilities “Knowledge” and 

“Decision Making” have already been commented on, and it is adequately supported 

(Ghobakhloo, 2019; Heilig et al., 2017). Furthermore, within the context of airports, a 

collaborative “Decision Making” approach has shown the potential to enhance airport 

operational “Efficiency” (Katsaros & Psaraki-Kalouptsidi, 2011). In principle, the role of 

“Efficiency” in improving sustainability is well-known (Allahyarzadeh-Bidgoli, Dezan, 

& Yanagihara, 2020; Souza & Alves, 2018; Vaklieva-Bancheva, Vladova, & Kirilova, 

2019) 

As with the links, some nodes do not show the same importance for the IATA DPs. In 

this respect, “Artificial Intelligence”, “Process Mining”, and “Automatization” appear to 

be less significant, as they are supported by only two or fewer programs. 

Aside from the types of programs assessed, the reason for some non-relevant nodes could 

be their position with respect to the “Digit2Sustain” network. This is the case of the 

“Process Mining” tool, which also has been positioned by previous researchers as a pre-

digital transformation tool (Boenner, 2020). 

The lack of relevance of “Artificial Intelligence” may be connected with the fact that it is 

usually applied after the implementation of “Big Data” (Moreno & Redondo, 2016; 

O'Leary, 2013). Considering that the assessed programs may be introducing “Big Data” 

technologies for the first time in each of their ATS contexts, this could be preventing the 

introduction of “Artificial Intelligence” for the moment. Moreover, the interconnectivity 
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between the two mechanisms could also be explained through their Google trends, as 

highlighted by Allam Z. and Dhunny Z. (Allam & Dhunny, 2019). 

Digitalization has been considered a generic way to increase “Efficiency” in the 

knowledge field (Vuori, Helander, & Okkonen, 2019), the maritime sector (Yang, C., 

2019) or operations (Cenamor, Sjödin, & Parida, 2017). This fact, together with the 

impact that “Efficiency” has on sustainability (Henke et al., 2020), reinforces the result 

obtained which situates “Efficiency” as a critical node of the “Digi2Sustain” semantic 

network.  

Although the “Decision Making” “Business Capability” does not appear as representative 

as “Knowledge”, it is an essential link to consider between the “Artificial Intelligence” 

and “Big Data” mechanisms and the enhancement of “Efficiency”. This double link, 

enhancing “Efficiency” through the application of “Big Data” and “Artificial 

Intelligence”, has also been found in the context of smart cities (Allam & Dhunny, 2019), 

or agriculture systems (Tantalaki, Souravlas, & Roumeliotis, 2019). Combining both 

technologies can support or even replace humans for “Decision Making” (Duan et al., 

2019), although in the IATA cases the approach is closer to a supportive role. 

 The “Safety & Security” “Business Objective” is also not in the top five nodes, but its 

role as the link between the “Knowledge” “Business Capability” and the “Social 

sustainability” and Economic sustainability” pillars, with three supporting programs, 

deserves an analysis. Various references to “Safety & Security” and “Digitalization” were 

found, including enhancement of the detection of safety risks through digitalization 

(Parkinson & Bamford, 2016) and smart mobility (Tokody, Albini, Ady, Rajnai, & 

Pongrácz, 2018). In the IATA case study, “Safety & Security” is related to passenger and 

crew safety. This is achieved through different digitalization initiatives such as turbulence 

predictions, security audits, and airport security control improvements. These initiatives 



271 

 

improve “Knowledge” to enhance the “Safety & Security” of flying. In a similar direction, 

a study connects passenger knowledge about liquids allowed in the cabin with the 

enhancement of “Safety & Security” (Maharani et al., 2019). 

Finally, the “Requirements” support all the paths but are not explicitly located in any of 

the layers. With an equivalent weight higher than the sum of the other three requirements, 

“Stakeholders” is the most important requirement. This result is supported in both 

dimensions of the programs studied, in digital transformation where the role of 

stakeholders was assessed through a multi-level organizational network analysis (Struijk, 

Angelopoulos, & Ou, 2020), and in sustainability initiatives where, for example, the 

assessment of airport fueling projects was performed through focus groups of 

stakeholders coming from airport operations (Qari, 2020). This gives an idea of the 

importance given to stakeholders. In a sustainability analysis of the airline industry, the 

alignment of all the value chain stakeholders with the sustainability objectives was 

highlighted as imperative (Kotze, 2017) for a successful response to the sustainability 

challenges of the sector. 

At some distance from the “Stakeholders” requirement are “Data Quality”, “Innovation”, 

and, finally, the “Business Model”. Interestingly, based on the literature, the “Business 

Model” and “Innovation” seem to play a critical role in digital transformation (Vaska, 

Massaro, Bagarotto, & Dal Mas, 2020) and the success of sustainability initiatives 

(Albers, Daft, Stabenow, & Rundshagen, 2020). A possible reason for not finding these 

two requirements with the expected weight may be the lack of importance given to 

“Business Model” or “Innovation” in achieving digital transformation and its potential to 

improve sustainability. The program teams may consider that these two requirements will 

be easily fulfilled and hence focus more on “Stakeholder Engagement” as a first step to 

achieve the “Business Model” and “Innovation” support. If we consider the scope of the 
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assessed programs, it is found that the focus is mainly on adjustments to internal 

operations, except the NDC which may not directly impact the business models of the 

ATS stakeholders.  

Between “Stakeholders” and “Business Model” and “Innovation” lies “Data Quality”. 

Reviewing the importance of “Big Data” and “Data Sharing” for IATA DPs and 

considering that all of them have an economic impact, references to “Data Quality” were 

expected. 

5.1.4.- Digit2Sustain conclusions 

Based on the above discussion, the extracted Digit2Sustain network, its nodes, and the 

weights of its links seem to be satisfactorily justified, always considering the context. 

This context makes clear the need to start looking at more ambitious challenges in the 

IATA DPs and consider, for example, the applicability of “Process Mining” to 

“Automatization” or “Artificial Intelligence” once the “Big Data” foundations have been 

adequately established. 

Looking at the extension of Digit2Sustain to other sectors, the logical path appears to be 

to other transport sectors, considering the references found during the discussion of the 

results extracted in the ATS. This will also entail a significant global impact on 

sustainability, especially in view of the fact that there is considerable potential for 

sustainability improvements in transport in general. 

It is important to note that extracting data from a non-for-profit organization in the ATS 

adds a bias to that data. This is one of the reasons why application of the obtained results, 

even in the ATS, may require careful pre-assessment, although it is expected to bring 

quite similar results taking into account that the IATA BoG is composed of airlines 

(section 4.2.1).  
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5.2.- Digitalization program governance and challenges 

The secondary objective of the current research was to assess the main challenges of the 

program teams in terms of the management and governance of the DPs. The discussion 

of the results will follow the same structure as outlined in section 4.2.2: IATA program 

management lifecycle, knowledge areas, and performance domains. 

5.2.1.- IATA program management lifecycle 

The IATA program lifecycle seems to be aligned with some of the best practices found 

in the literature reviewed. The responsibility of the SLT of IATA to align the approved 

programs with defined IATA strategy is a core function of the governance (Hussaini & 

Vinnakota, 2015) and, more specifically, of program management recommendations 

(PMI, 2017). 

In the IATA case, the sustainability of the deliverables of its programs depends on the 

inclusion of sustainability as part of the IATA strategic pillars. In this regard, the 

management approach of the IATA programs is aligned with a recommendation to 

directly integrate the sustainability goals within its strategy (Labuschagne & Brent, 2005). 

However, such an approach is not in line with that of other authors who suggest the direct 

prioritization of projects based on TBL criteria (Duan, S. X., 2019b; Kudratova et al., 

2018; Zou et al., 2019). This may be due to one of IATA’s main goals being to promote 

the sustainability of the air transport industry (IATA, 2019v). 

Finalizing with the lifecycle, the two other trends found in the sustainability and program 

management fields were the control and monitoring of program alignment with 

sustainability (Kivilä et al., 2017) and consideration of the long-term impact (Aguilar-

Fernández et al., 2015). The first of these can be identified in the IATA lifecycle (Figure 

35) through the standard program management and project approval process. In contrast, 
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assessment of long-term impact has not been explicitly specified and may be an area of 

improvement for the enhancement of the impact on sustainability of the IATA DPs. 

5.2.2.- Knowledge areas 

During the interviews, of the five knowledge areas identified, “Cost Management” stands 

out from the others (Table 33). Without entering into a discussion about project 

management success, project success, their factors, etc., which are broadly discussed in 

the literature (Bannerman, 2008) it can be concluded that, for the specific type of 

programs assessed within the ATS and specifically for the IATA case, cost is considered 

the most critical factor. This conclusion should be framed within a non-profit organization 

and ATS context, as the context may influence the criteria for judging the success of a 

project (Müller & Turner, 2007). 

 “Communication Management” appears in second position, based on the program team 

interviews. It has been previously identified as a critical success factor in project 

management (Alias, Zawawi, Yusof, & Aris, 2014; Alqaisi, 2018; Hagen & Park, 2013), 

even ameliorating a lack of proper time and cost management (Yap & Skitmore, 2020). 

In addition, considering the IATA context with its high intercultural mix and geographical 

dispersion, communication was expected to be an essential factor (Mikhieieva & 

Waidmann, 2017). 

In the project management knowledge areas and the program management performance 

domains, “Stakeholder Engagement” is significantly highlighted. It already appeared as 

the most critical requirement for three of the five programs (Table 32), and is the only 

one present as an essential requirement (>3) in the five programs assessed, as commented 

in section 5.1.6. The importance of “Stakeholder Engagement” for the IATA program 

teams and the governance team members is well justified through the literature 
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(Bahadorestani, Naderpajouh, & Sadiq, 2020; Mukherjee, 2019). Interestingly, proper 

stakeholder engagement has been linked with sustainability in project management (Bal, 

Bryde, Fearon, & Ochieng, 2013; Silvius, Gilbert & Schipper, 2019), reinforcing the 

importance given to it by the IATA interviewees if we consider that all the programs 

assessed showed impacts on at least two of the three TBL pillars.  

Whereas with “Communication Management”, where the intercultural context of the 

IATA programs influenced its importance, in the case of “Stakeholder Engagement” the 

expected conflicts of interest between all the stakeholders involved in the IATA DPs may 

influence the importance attributed to it (Bahadorestani et al., 2020). Usually, at least two 

ATS value chain members are direct stakeholders of IATA programs, represented by a 

variable number of companies (i.e., different airlines, travel agencies, governments, or 

airports). 

The other three knowledge areas mentioned during the interviews appear behind 

“Communications Management” but add value to interpret the distribution of the iron 

triangle in the IATA program management. “Cost Management” is the more critical 

variable, with “Time Management” and “Scope Management” mentioned less, and with 

‘time’ one point above ‘scope’. This may be attributable to well-structured governance, 

making the program teams confident in the proper management of those two areas. 

The lack of references to “Risk Management”, as well as to other areas not even 

mentioned like “Procurement Management” or “Resources Management”, leads the 

author to consider two valid conclusions. Firstly, a positive interpretation would be that 

there is good organizational support of those areas through a proactive procurement 

department and Human Resources department in constant contact with the program teams 

to support them throughout the program life cycle, and through a quality and risk 

management department with dedicated resources to monitor any risks of the programs. 
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Alternatively, a negative interpretation would be that such results could be considered a 

lack of knowledge of project management theories, focusing mainly on cost, stakeholders 

and communications management. However, such interpretations have not been 

considered in depth due to the limited number of questions and considering governance 

more as a secondary objective. 

5.2.3.- Performance domains 

At the performance domains level, the results highlight two of them, the aforementioned 

“Stakeholder Engagement” and, in first position, the “Governance” domain, which is 

more specifically related with consideration of KPIs but also the influence of the 

committees on governance of the DPs.  

As with the knowledge areas, the performance domains are also referred to by the 

governance bodies' interviewees.  

As explained in the research methodology section, the “Governance” and “Benefit 

Management” domains were split into two and three subdomains, respectively, to obtain 

more detailed information. In the “Benefits Management” domain, it is interesting to note 

that the program teams mainly cite the “Relevance” and “Usage” subdomains. In contrast, 

the generic “Benefit Management” references come from the governance bodies. This 

could be because the specificities of benefits realization come from the program teams 

working on specific deliverables and talking about specific numbers related to the usage 

of the FRED+ solution or the BIS platforms. However, the governance bodies refer to 

benefit in a more generic way (199:6, 205:2).  

 “Strategy Alignment” is not at the top of the references on the relative scale, but it is the 

most cited one if we look at “governance bodies”. If we consider the origin of the 

quotation at program level, they all come from the program managers, except two. This 
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gives an idea of the reason for the quantitative assessment of this performance domain. 

Most of the program management team members recognize the importance of “Strategy 

Alignment”. In parallel, the project managers are more focused on the tactical and 

operational aspects of the programs that tend to be related to the attainment of KPIs, 

stakeholder engagement, or benefits realization. The references extracted about “Strategy 

Alignment” are generic and do not enter into strategic details about digital transformation 

or sustainability. This was expected, as the current research scope was not to define how 

to strategically confront those two fields. 

In contrast with “Strategy Alignment”, various references were found to “Change 

Management” as a challenge, though none came from the governance bodies. “Change 

Management” is known as a typical element of programs (PMI, 2017) but its 

consideration at the tactical and operational level, avoiding the strategic one (no 

governance body), may represent a risk for proper program management. Aside from that, 

the “Change Management” references seem aligned with some of the lessons extracted 

from a recent survey of CEO and senior executives by the Harvard Business Review 

journal (Tabrizi, Lam, Girard, & Irvin, 2019) and most specifically when they refer to the 

inherent uncertainty brought by digital transformations. 

Finally, the “Governance” performance domain, as the most important one based on the 

references, shows the critical importance that a proper definition of KPIs and an adequate 

structure of committees have for the IATA DPs. The importance of KPIs in digital 

transformation has been reported in studies about hospital digital transformations, where 

doctors propose KPIs to measure the success of a particular change (Stark, 2020a). The 

author highlights the appropriate selection of KPIs as a success factor for digital 

transformation (DT) programs. In the same line, a study on DT mentions the need to 
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measure performance improvements through the change to confirm the benefits of the 

newly obtained business models (Verhoef et al., 2019). 

The problem found with the references to KPIs is that most of them are not specific to 

digitalization and sustainability, but rather to the program’s success and links with 

benefits realization: relevance in the market (1:28), usage (6:37), or efficiencies (10:20). 

As shown in the first section of the discussion, the last of these may be linked with the 

impact on economic and environmental sustainability, but they are not explicitly referred 

to. This leaves room for improvement in IATA program governance and clarifies the path 

to other DT programs in different industries. 
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5.3.- Framework to improve the impact of digitalization programs on ATS 

sustainability 

In this subsection of the dissertation, the “Digit2Sustain Program Governance 

Framework” is presented. The IATA case study outcomes are the foundations for this 

framework, even though the final intention is to extend its applicability to other 

international organizations managing digitalization initiatives in order to help them face 

sustainability challenges successfully.  

 
Figure 37.- IATA DP impact on ATS sustainability 

Considering the sustainability challenges currently faced within the ATS value chain, and 

more specifically by the airlines and airports (Table 1) as they are the most impacted by 

the IATA programs (Figure 37), the main objective of the governance framework is to 

reduce the sustainability gap of the three TBL dimensions: environmental, economic, and 

social. 

TBL Airlines Airports 

Environmental 

CO2 and NO2 emissions reduction 

 Land use 

Waste reduction and management 

Energy consumption reduction 

Noise reduction 

Economic 

High airport charges  

Currency exchange  

High fixed costs 

ROI 

Load Factor  

Social 
Safety and Security 

Absence rate and employment security 



280 

 

Customer Satisfaction 
Table 34.- Main TBL challenges of Airlines and Airports 

As explained in the research methodology section (3.3), this framework has been 

contrasted against the opinion of five sustainable air transport sector experts. 

Two main inputs support the Digit2Sustain framework: “Assessment of IATA DPs” and 

“Assessment of IATA program governance”.  

From the “Assessment of IATA DPs,” the final semantic network (Figure 36), including 

the shortest path analysis: 

 
Figure 38.- Digit2Sustain shortest paths 

and the betweenness centrality result (“Efficiency” business objective), influences the 

whole governance cycle, from approval to benefits realization. The general 

recommendation for the program sponsor and manager is thus to focus on the 

aforementioned “Business objective” and on “Safety & Security”. 

The outcomes of the “Assessment of IATA program governance” highlight the main 

challenges and issues that the digitalization program teams face as well as the main 

concerns of the governance team members (Table 33). “Cost” followed by 

“Communication” management appear as critical challenges for the program teams from 

the project management knowledge areas. In contrast, other areas, like “Procurement” or 

“Resources” management, were not even referred to.  

The “Benefits management” and the “Governance” performance domains seem to be the 

most important, although the KPIs stand out within the Governance domain. The 

“Stakeholder Engagement” domain, which is halfway between the knowledge areas and 
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the performance domains (following PMI), also show a relatively high relevance that 

must be considered within program governance. Interestingly, “Strategy alignment” is the 

domain with the fewest references as a challenge by the program teams, even though, as 

expected, the governance bodies interviewees agreed on its importance. Finally, “Change 

management” appears as a challenge for all the program teams, whereas no governance 

body member mentioned it. This may be an alignment gap between the strategic 

(represented by the governance bodies) and the functional and operational levels at the 

time of operationalizing the agreed strategy. 

The framework introduced in this section aims to guide organizations undertaking digital 

transformation initiatives to help maximize their sustainability impact. The framework 

consists of three sequential phases (Approval and Setup, Execution and Monitoring, and 

Benefits Management) and a supportive domains (Knowledge Management. 

 

Figure 39.- Digitalization Program Governance framework dimensions 
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For explanatory purposes, the framework can be divided into three dimensions (Figure 

39) based on the literature and the case study outcomes. The three dimensions are the 

“program-related processes”, the “organizational levels” and the “divisional teams.” The 

3D visualization shows how the teams and the levels must be considered throughout the 

entire process at varying depths. Specific details are provided in the explanation of each. 

The framework is explained through the various processes to facilitate its understanding. 

First, the “Approval and Setup” process is explained. Second, the “Execution and 

Monitoring” process is described. Finally, the “Knowledge Management” and “Benefits 

Management” processes are illustrated and linked with the previous ones. With respect to 

the other two dimensions, the organizational levels are the standard ones used in other 

frameworks (Aguilar-Fernández, Otegi-Olaso et al., 2015): strategic, functional and 

operational. The divisional teams considered in the framework are four: 

a) The Organizational Board (OB) includes the Director-General of the company 

and his/her direct reports. This group may be extended a further level down, 

depending on the size of the organization. In the case of IATA (< 2,000 

employees), the two top levels is sufficient. The OB has decision rights over the 

whole company strategy.  

b) The Program and Project Team (PPT) comprises all the program and project 

resources, including structures such as the PgMO and the PMO which are 

responsible for setting up and keeping up to date the methodologies of the 

programs and projects for the whole company. Their functions are transversal to 

the entire company. It may be argued that the Portfolio Management Office 

(PfMO) is missing, but this has been omitted given the scope of the framework 

and the content extracted from the IATA governance interviews. In any case, 

portfolio management could be linked to each strategic pillar. 
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c) The Sustainability Assessment Team (SAT) represents the biggest change 

compared with previous SPM frameworks (Silvius, AJ Gilbert, Schipper 2014, 

Aguilar-Fernández, Otegi-Olaso et al., 2015, Armenia, Dangelico et al., 2019), 

expanding beyond environmental assessments to include financing and social 

assessment responsibilities. Resources seconded from Finance and Human 

Resources departments support the functions of the SAT for the strategy, 

programs and projects of the organization.  

The structure of the SAT will usually overlap with those of the Environmental, 

Finance and Human Resources departments. The leadership and direction will be 

set by a board (SAT Board) composed of one member per TBL pillar. Members 

will be appointed for at least two years to avoid conflicts of interest with the 

standard strategic cycles of 3 years (Kunisch, Bartunek, Mueller, & Huy, 2017). 

The Chief Financial Officer (CFO), the Human Resources director, and the 

Environmental director nominate two to three candidates for each pillar 

(economic, social, and environmental, respectively). The designated employees 

should have a sustainability background aside from his/her specialty (finance, 

environment or human resources). Each member can bring a collaborator from 

his/her department to the board meetings for training and support purposes. 

d) The Operations Team (OT) includes all the teams and departments involved in the 

company’s daily operations to keep the organization functioning, as in for 

example the Customer Service department or the Global Delivery Center (GDC) 

in the case of IATA.  

There should be a leadership team at the functional level in charge of guiding the 

operations and ensuring the embedding of programs and project improvements to 
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deliver the expected benefits. Furthermore, following SAT guidance, the OT is 

also responsible for operations sustainability. 

Three processes are interrelated at the process level, with the “Knowledge Management” 

process excluded due to its broader, organization-related, approach. In any case, as shown 

in section 4, even “Knowledge Management” presents interconnections with the other 

processes. 

In each combination of dimensions, different stakeholders and stakeholder groups 

interact. The roles and responsibilities are stipulated per process. 

In the following subsections, the four processes will be explained in detail, including their 

interconnections. 

5.3.1.- Program approval and setup process 

The program approval and setup process starts with the definition of an endorsement of 

the program. It covers fund releases for the different projects and programs included 

within the program. It also ensures the availability of the required resources. 

 
Figure 40.- Program approval and setup process 
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Program approval usually takes place once a year at the “Strategic level” at the time of 

budget preparation for the following year. During this process, all the program proposals 

are presented to the OB and the SAT Board by the Program Manager with the support of 

the OB program sponsor. At the strategic level, the whole process is expected to take 6 

weeks: from the initial assessment of program proposals to the kick-off readiness of those 

selected. This should be sufficient time, especially for the OB considering their multiple 

commitments. 

 
Figure 41.- Program approval timelines (strategic level) 

Following the RAPID decision-making tool (Bain&Company, 2011), accountability in 

the approval process is as follows: 

• Decision-making: OB 

• Recommendations and Agreements: SAT Board 

• Inputs: OB Program Sponsor  

• Performance: Program Manager appointed by the PgMO 

Regarding the governance bodies mentioned, they are composed of employees with 

different roles and backgrounds: 

• The OB is the maximum governance body in the SLT. The suggestion is to ensure 

the involvement of the director-general (DG), the CFO and the CTO. Depending 
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on the organizational structure, inclusion of the CIO and CDO should be 

considered. The OB requires a secretary that could be the head of the PgMO. 

His/her role will be to facilitate the board meetings and ensure that the decisions 

taken are transmitted down within the organization through the different 

divisional channels. 

• The SAT Board is a governance body within the SAT, focused on the 

sustainability impact of the programs of the organization. It is made up of three 

members with different backgrounds that ensure alignment with the TBL: 

a) Social SAT Board member. The recommendation is to fill this position 

with a human resources leader with experience in the business 

sustainability field. His/her role will be to assess the programs from the 

social dimension perspective. 

b) Economic SAT Board member. In this case, the recommendation is to 

select a direct report of the CFO to occupy this position. A program 

manager with experience in the performance of financial feasibility studies 

would also be a good option. 

c) Environmental SAT Board member. This is the most specialized position 

on the SAT Board. It requires in-depth knowledge of the TBL dimension 

under his/her control. The recommendation is to select a candidate from 

the environmental team when it exists (IATA has a dedicated group of 

environmental experts). 

In contrast with the OB, which has the DG as the final decision-maker, the SAT 

Board presents a horizontal structure. All decisions are taken by a simple majority. 

As explained, this governance body should not be confused with the CSR 

department or limited to the environmental scope, even though it would be 
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understandable if they were to share resources due to their common nature and 

similar objectives. 

• The PgMO is a strategic governance body that may have multiple responsibilities 

depending on its definition. This body is defined as the “house” of the program 

managers that will manage and support the programs. As explained, it is also in 

charge of keeping the program management methodology updated and aligned 

with the TBL. 

The OB and SAT Board follow the strategy and suitability guides of the organization, 

respectively. Based on the corresponding documents, specific KPIs are assigned to each 

program to monitor and follow up benefit realization. In the case of the SAT KPIs, the 

link with the sustainability dimensions is explicit. Simultaneously, in the KPIs of the OB 

(also referred to as the senior leadership team), the link is implicit. The embeddedness of 

sustainability in the OB KPIs comes from the “Knowledge Management” process, 

explained later in this section. 

The SAT KPIs should always include at least one KPI for each TBL dimension. In the 

following framework, no specific KPIs are provided to leave them open to the sector of 

application.  

In addition to the consideration of sustainability in the SLT KPIs, they should include 

references to the implantation of “Big Data”, “Knowledge” improvement, and 

“Efficiency” and “Safety & Security” enhancement to ensure the proper direction of the 

digitalization efforts (Section 4.1.6). In Appendix C, a template to conduct a digital 

program sustainability impact assessment has been included to guide organizations in 

implementing the current framework. It should be part of the Organization Sustainability 



288 

 

Guide (OSG), which is treated in more detail in the “Knowledge Management” process 

section (5.3.4). 

Once a digitalization program has been approved, the program must be set up before the 

funds for each of the program’s projects are released. The first step is the appointment of 

project sponsors and SAT sponsors by the SLT program sponsor and the SAT Board, 

respectively. The primary role of the Project Sponsor (PS) is to guide and support the 

sponsored project in order to obtain the required funding and ensure its alignment with 

the program’s final strategic objectives. Furthermore, the PS must approve the project 

managers nominated by the program manager in the PgMP. All nominations for project 

manager should be approved by the PMO, based on their availability and suitability for 

the project. The PMO is the equivalent to the PgMO but at the “Functional level.” 

The SAT Board appoints the SAT sponsors with a charge to follow the sustainability of 

the DP from its approval to the realization of its benefits. They are also in charge of the 

assessment and approval of the projects. Among the SAT sponsors, the SAT economic 

sponsor has the power to release the funds reserved for each of the program’s projects. 

For the approval and setup of each project, the project manager, with the support of the 

PS, has to present the Project Management Plan (PMP) to deliver the required section of 

the program.  

It is essential to highlight that at the “Functional level”, the approval and setup activities 

are primarily focused on the time and cost variables of each project. It is assumed that 

alignment with the scope of the strategy has been assessed at the “Strategic level.” In any 

case, as mentioned, the PS supervises this alignment over the course of the lifecycle of 

each project. 
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During project approval, aside from the PS, the PM, and the SAT sponsors, the Operations 

Leadership Team (OPS LT) is invited to provide its input regarding the durability of the 

deliverables of the project. The importance of this assessment comes from the IATA case 

study in which the durability of program deliverables was highlighted with a view to 

achieving a better sustainability impact of the DP. 

Following the RAPID approach for program approval, in the case of the respective 

projects, this would be as follows: 

• Decision-making: SAT sponsors 

• Recommendations and Agreements: Project sponsor 

• Performance: Project manager 

• Inputs: OPS LT. 

The approval and setup process presented here does not cover the details of the creation 

of the PgMP and the PMPs, as they are expected to follow the PgM and PM organizational 

methodologies kept updated by the PgMO and PMO, respectively. However, in the 

“Knowledge Management” process, elaboration of the Program Sustainability Guide 

(PSG) is contemplated. The PSG is a complementary document that has to be followed 

by the PgM in the formulation of the PgMP. 

5.3.2.- Program execution and monitoring 

Once the program has been approved and setup, the execution and monitoring process 

starts. It comprises two sub-processes (execution and monitoring) that are usually 

considered as separate processes in project management (PMI 2017a). The reason to 

merge them is that no differences were found in the literature or the IATA case study with 

respect to sustainable program execution and monitoring. While the two processes are 
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combined, the main focus is on the monitoring of alignment with sustainability. Execution 

is considered at the “Functional” and “Operational” levels regarding project deliverables.  

 
Figure 42.- Program execution and monitoring process 

For both programs and projects, the first step before launching the execution is the 

appointment of a Steering Committee (SteerCo) in charge of periodic follow-ups for each 

program and project (Program SteerCo and Project SteerCo, respectively), chaired by the 

program and project sponsor accordingly. The SAT sponsors should be permanent 

members of each SteerCo. Furthermore, all the PMs have to be invited to the Program 

SteerCo.  

The Project SteerCo will be headed by the corresponding project manager and will 

include, aside from the project sponsor and the SAT Sponsors, the program manager and 

the OPS LT”.  

The aims of a program and a project SteerCo differ significantly. While a Program 

SteerCo is focused on strategic alignment and KPIs (SLT and SAT), a Project SteerCo 

focuses on the iron triangle (Scope, Time and Cost). In common, they target sustainability 

goals, even though they differ in the way to pursue them. The Project SteerCo also looks 

after the durability of the deliverables, as commented in section 5.3.1  
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To ensure the sector’s sustainability improvement through DPs, the suggested approach 

is bottom-up. In charge of project deliverables, the project team members keep the PM 

updated on the progress, while the PM guides them to deliver in due time and manner. 

Based on the information gathered, the PM elaborates and distributes the project report 

to all the project’s stakeholders. The project manager presents the project reports at the 

Project SteerCo meetings. With all the project reports, the program manager elaborates, 

usually with a lower frequency, the program reports. He/she shares them with all the 

program stakeholders and they are presented by the PgM at the Program SteerCo 

meetings. 

While the monitoring follows a bottom-up approach, the execution, and any corrective 

actions required to improve the sustainability objectives, follow a top-down approach. If 

the reports received on the deliverables, based on the KPIs, indicate that the expected 

sustainable objectives are not being brought to the sector, this retrofit cycle from 

operations to project team could bring a few misalignments during the execution and 

monitoring process. The benefits of a program are fully delivered only once all its related 

projects have been delivered (PMI 2017b), and the change has permeated down to the 

sector’s companies. But even with that limitation, following up sustainability during the 

execution of the program helps amend any possible deviations in advance and reduces 

any impact to a minimum. 

5.3.3.- Benefits Management process 

A program does not end when all the project deliverables have been completed and 

released. It has to continue under the management of the organization until the targeted 

sector or companies have obtained the committed benefits. This is the goal of the 
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“Benefits Management” process. During this process, the knowledge management 

ecosystem created around company sustainability has to be updated. 

 
Figure 43.- Benefits Management process 

A bottom-up feedback mechanism has to be established from the operational SMEs 

(Subject Matter Experts) up to the OB. The OPS LT coordinates it through a periodic 

“Benefits Report”, which includes a dedicated section on the expected benefits for the 

impact on sustainability, directly linked with the “SAT KPIs” assigned to the program 

during the “Approval and Setup” process. 

The periodicity of the “Benefits Report” depends on the expected benefits. For example, 

suppose the benefits expected are related to the Profit and Loss (P&L) of sector 

companies. In such a case, it may not make sense to measure the benefits before the 

publication of the P&L of the impacted companies. The OPS LT distributes the reports 

to all the program governing bodies. 

The PgMO is the governance body in charge of triggering corrective actions whenever 

they are required. Such actions have to be approved by the OB anytime an investment 

above 10% of the operational budget assigned to the maintenance of project deliverables 

is needed. In other cases, the PgMO coordinates directly with the OPS LT. Any change 
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in the approved operational funds should be communicated to the SAT economic sponsor 

of the adjusted program. It is important to know that the impact of operating funds could 

be positive if the benefits are reached ahead of schedule or with less operational 

effort/investment. 

As previously mentioned, in parallel with the direct management of the benefits of the 

program, the organization must adjust its sustainability practices and knowledge transfer 

mechanisms elaborated as part of the “Knowledge Management” process. The “Benefits 

Report” is also distributed to the SAT Board, the Human Resources department and the 

PMO to achieve this objective. These are responsible for the updating of the OSG, 

“Sustainability Training”, or the PSG”, respectively. 

5.3.4.- Knowledge Management process 

The previously explained sustainability-oriented processes would present a lack of 

foundation without a proper knowledge base to ensure that the right resources are 

available within the company (digital and sustainability technological background 

knowledge of the human resources of the organization). This is the main objective of the 

“Knowledge Management” process, namely to provide the organization with references 

to improve the impact of DPs on sectorial and company sustainability. 

At the core of this “Knowledge Management” process is the SAT Board. This board is 

responsible for generating the delivery and updating of the previously mentioned OSG, 

which represents its sustainability practices. Based on this document, the PSG has to be 

delivered and updated by the PgMO, considering the PMO inputs. The OPS Sustainability 

Guide (OPS-SG) is also based on the OSG, but in this case the OPS LT is the body 

responsible for its delivery. 
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Figure 44.- Knowledge Management process 

The PSG, regardless of the context of the organization or sector, should include the 

following content, subject to adaptation by the PgMO: 

• How to align the program objective with the strategy and sustainability. 

Alignment is undertaken in accordance with previously mentioned research 

(2.4.3), which confirms the successful integration of sustainability when done at 

the strategic level (Labuschagne, Brent 2005) 

• Communication guidelines between program and project managers to ensure 

proper implementation of the strategy at the tactical/functional level (Silvius, AJ 

Gilbert, Schipper 2015) 

• Program reporting guidelines for program and project reports, integrating the 

reported TBL dimensions of the program with the traditional iron triangle 

(Aguilar-Fernández, Otegi-Olaso et al., 2015) 

The program and project reports, including the Benefit Reports, must include a 

section dedicated to assessing the indirect mechanisms between digitalization and 

sustainability. These mechanisms are taken from the literature (section 2.3.2) and 
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the embedded DP case studies (section 4.1). Furthermore, the content of this 

section should be aligned with the SAT KPIs assigned to the program. 

• Program and Project SteerCo agendas require a dedicated time slot to address the 

sustainability aspects and projects of the program. With this approach, the 

intention is to avoid the reluctance reported in the literature about discussing 

sustainability-related topics (Silvius, AJ Gilbert, de Graaf 2019, Marnewick, 

Silvius et al., 2019). 

While the PSG is more transversal and independent of the organizational context, the 

OSG and the OPS-SG will significantly depend on it. For that reason, no guidance is 

provided about those documents other than the importance of the TBL dimensions in their 

elaboration. Moreover, this framework is focused on DP management. 

In addition to the above, the principles of the OSG should be embedded in the company 

strategy by the OB in order to ensure that the SLT KPIs also consider sustainability 

implicitly, as mentioned in the “Approval and Setup” process. 

Finally, the knowledge and orientation of the organization with respect to sustainability 

must be cascaded down to all the levels of the organization. To ensure change in the 

culture of the organization in this regard, a knowledge transfer strategy is required, which 

should be led by the Human Resources department through the creation of sustainability 

training modules adapted for each group of stakeholders: sponsors, program and project 

managers, operational teams, and the OB. In this task, the Human Resources department 

is guided by the SAT Board and takes advantage of the OSG, the PSG, and the OPS-SG. 
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5.3.5.- Interrelations between the processes 

All the processes are linked to each other through document sharing or program status 

changes. The interconnectivity between processes is essential to understand the 

applicability of the framework. 

 
Figure 45.- Interrelations between processes  

The link between “Approval and Setup” and “Execution and Monitoring” is bidirectional. 

From “Approval and Setup” to “Execution and Monitoring” the switch happens when the 

program or project setup has been completed. In the other direction, there are two options. 

The typical one is when project approval is required. As previously mentioned, program 

approval does not imply that all the program projects are automatically approved and their 

funds released. That process will require the revision of each project following the PgMP 

timelines and ensuring its support of the strategic objectives of the program. The other 

case in which the switch is from “Execution and Monitoring” to “Approval and Setup” 

occurs when a project requires a change above the agreed threshold. The thresholds 

depend on the culture of the organization (risk-averse, cost priority, or scope focus, as 

examples). 
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Once the program or project deliverables have been finalized, attention should be 

focussed on the “Benefits management” process after the handover of the deliverables to 

operations. If the Benefits have deviated excessively from the expected results, the 

projects may require corrective actions other than simple operational enhancements 

(performed at “Benefits Management” level). 

“Benefits Management” is the only process that presents a bidirectional relationship with 

the “Knowledge Management” process due to the updating of the different Sustainability 

Guides that requires their availability at the beginning of the process. In addition, 

“Knowledge Management” ensures the availability of resources trained in sustainability 

questions for the other processes. 

Finally, the “Knowledge Management” process also ensures that the OSG and the PSG 

are available any time a program or a project is under approval or being set up. 

5.3.6.- Framework final considerations 

The suggested framework could be mapped with currently existing processes in 

companies and organizations. Through that mapping, the formal and informal processes 

could be identified, standardizing the process through a formal matching and 

documentation of all the existing processes. Furthermore, once the current processes have 

been documented, those missing could be implemented through a change management 

plan.  

Once the framework has been fully implemented, the KPIs linked with sustainability at 

all levels (strategic, functional and operational) can easily be followed in an integrated 

manner. 
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6.- CONCLUSIONS AND FURTHER RESEARCH 

6.1.- Conclusions 

The following conclusions can be drawn from the assessment of IATA DPs: 

Q1: How do the digitalization programs of international organizations impact air 

transport sector sustainability? 

The way in which DPs carried out by IATA impact air transport sector sustainability can 

be considered through three different interconnected levels (Figure 36). The trigger is 

“Technologies & Tools” digitalization, which improves “Business Capabilities”, that 

enhance “Business Objectives”, which finally impact the TBL sustainability pillars. 

The impact of IATA DPs on air transport sector sustainability (H1) is related to at least 

two TBL pillars (H2), with the “Economic sustainability” pillar impacted by all five of 

the analysed programs. 

Based on the centrality analysis, “Knowledge” is confirmed as the central node (H3), 

present in the shortest paths between “Digitalization” and the three sustainability pillars. 

In terms of weight, the “Efficiency” node is the most relevant. However, it is not part of 

the shortest path for “Social sustainability”, in contrast with “Big Data” technology that 

appears in the three shortest paths. Nonetheless, the weight of “Big Data” is below that 

of “Knowledge” and “Efficiency”. 

Q2: How are international organizations dealing with digitalization programs 

that deliver sustainable outcomes? 

The IATA program management structure indicates a well-structured organization to 

adequately manage digitalization, even though the details on how digitalization and 

sustainability are considered within the lifecycle of the programs remain high-level. 
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“Scope Management” appeared as relevant (>3), but at the bottom of the relevant 

knowledge areas, showing that the IATA DP management teams prioritize “Stakeholder 

Engagement” or “Cost Management”, “Communications Management” and “Time 

Management” over “Scope Management” (H4). 

Within the performance domains, “Stakeholder Engagement” is top-3 (H5) rated by the 

IATA interviewees, but “Governance” and “Benefit Management” in their various 

dimensions appear above “Stakeholder Engagement”. 

Finally, an unexpected outcome was obtained from the program management assessment. 

The importance of proper change management for the program teams seems to be a 

challenge faced by the five program teams. 
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APPENDIXES 

Appendix A: Python code used to calculate the betweenness centrality, the Dijkstra 

shortest path, and to visualize the Semantic Networks. 

#import the corresponding libraries 

import pandas as pd 

import networkx as nx 

import matplotlib.pyplot as plt 

import numpy as np 

#load node weight data 

weights=pd.read_excel('C:/Users/tomas/SemanticNetworks/PesosGLOBAL.xlsx') 

weight_list=weights['Weight Docs'].tolist() 

#load document matrix 

matrix2=pd.read_excel('C:/Users/tomas/SemanticNetworks/GLOBALmatrix.xlsx') 

matrix2=matrix2.set_index('FROM/TO') 

matrix2 

#to calculate betweenness we consider shortest paths, hence, weights should be inversed. 

matrix_inverse=1/matrix2 

matrix_inverse=matrix_inverse.replace(np.inf, 0) 

#load the graph for the inverse weight (distance matrix) to address betweenness centrality 

G_betweenness=nx.from_pandas_adjacency(matrix_inverse, 

create_using=nx.DiGraph()) 

#calculate the betweenness centrality of the inverse network 

betweeness_centrality=nx.betweenness_centrality(G_betweenness, weight='weight') 

#sort the result by size and print it 

top = sorted(betweeness_centrality.items(), key=lambda x:-x[1]) 

print("The centrality measures in order of importance are:") 

for actor in top: 

print ("Actor {0}: {1}".format(*actor)) 

#load the network as a directed graph 

G_direct=nx.from_pandas_adjacency(matrix2, create_using=nx.DiGraph()) 

#check the nodes are correctly loaded 

G.nodes() 

# assign edge colors for plotting 

edge_sizes=[x/5 for x in list(nx.get_edge_attributes(G,'weight').values())] 

#assign a color to each node group 

groups=[3,0,0,0,0,0,1,1,1,2,2,2,2,4,4,4] 

node_col=[] 

for i in groups: 

if i==0: 

node_col.append('yellow') 

elif i==1: 

node_col.append('orange') 

elif i==2: 

node_col.append('red') 
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elif i==3: 

node_col.append('aqua') 

else: 

node_col.append('blue') 

# scale the size of the nodes for visual pourposes 

for i,x in enumerate(weight_list): 

weight_list[i]=weight_list[i]*30 

#plot the network 

plt.subplots(figsize=(15,15)) 

nx.draw_networkx(G, nx.spring_layout(G), node_color=node_col, alpha=0.7, 

node_size=weight_list, width=edge_sizes) 

plt.show() 

#calculate shortest path between digitalisation and SOCIAL sustainability 

dss_sp=nx.shortest_path(G_betweenness, source='Digitalization', target='Social 

sustainability', weight='weight', method='dijkstra') 

#make edges as list of tuples for plot input 

dss_sp=[x for pair in zip(dss_sp,dss_sp) for x in pair] 

dss_sp=dss_sp[1:-1] 

dss_sp=list(zip(dss_sp[::2], dss_sp[1::2])) 

#create subgraph with the edge subset 

sub_dss=G_betweenness.edge_subgraph(dss_sp) 

#plot shortest path 

plt.subplots(figsize=(10,4)) 

nx.draw_networkx(sub_dss, nx.spring_layout(sub_dss)) 

plt.show() 

#calculate shortest path between digitalisation and ENVIRONMENTAL sustainability 

dss_sp=nx.shortest_path(G_betweenness, source='Digitalization', 

target='Environmental sustainability', weight='weight', method='dijkstra') 

#make edges as list of tuples for plot input 

dss_sp=[x for pair in zip(dss_sp,dss_sp) for x in pair] 

dss_sp=dss_sp[1:-1] 

dss_sp=list(zip(dss_sp[::2], dss_sp[1::2])) 

#create subgraph with the edge subset 

sub_dss=G_betweenness.edge_subgraph(dss_sp) 

#plot shortest path 

plt.subplots(figsize=(10,4)) 

nx.draw_networkx(sub_dss, nx.spring_layout(sub_dss)) 

plt.show() 

#calculate shortest path between digitalisation and ECONOMIC sustainability 

dss_sp=nx.shortest_path(G_betweenness, source='Digitalization', target='Economic 

sustainability', weight='weight', method='dijkstra') 

#make edges as list of tuples for plot input 

dss_sp=[x for pair in zip(dss_sp,dss_sp) for x in pair] 

dss_sp=dss_sp[1:-1] 

dss_sp=list(zip(dss_sp[::2], dss_sp[1::2])) 

#create subgraph with the edge subset 

sub_dss=G_betweenness.edge_subgraph(dss_sp) 

#plot shortest path 
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plt.subplots(figsize=(10,4)) 

nx.draw_networkx(sub_dss, nx.spring_layout(sub_dss)) 

plt.show() 
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Appendix B: Quotes 

ID Quotation Name Document Quotation Content 

1:16 

An airline can decide 
how they are going to 
price a specific offer, 
wh… 

NDC PM 1 Interview 
An airline can decide how they are going to price a specific offer, what bundles they are going to give, the 
dynamic policies they offer and everything. 

1:18 

helping airlines to 
become retailers. So 
now they can do 
cross sales t… 

NDC PM 1 Interview 
…helping airlines to become retailers. So now they can do cross sales they can do upsell, they can sell 
more ancillaries. It's not just about the flight. So clearly, this should help the financial sustainability. 

1:19 

NDC and ONE order 
generate a lot of new 
data and how come 
airlines use… 

NDC PM 1 Interview 
NDC and ONE orders generate a lot of new data and how airlines come to use that new data, for instance 
in artificial intelligence solutions for creating offers, but also for maintaining customer loyalty, for 
improvements, I don't know, mixing that information with other data in order to change the dynamic offer. 

1:22 

And the challenges 
we had internally 
were because it was 
very controve… 

NDC PM 1 Interview 
And the challenges we had internally were because it was very controversial with the GDS, and therefore, 
the risk profile of the various stakeholders internally was different. 

1:24 
release two releases 
per year. 

NDC PM 1 Interview …release two releases per year. 

1:26 
board target, that 
used to be the 
number of pilots 

NDC PM 1 Interview …board target, that is usually the number of pilots. 

1:27 
number of 
certifications 

NDC PM 1 Interview …number of certifications. 

1:28 

having a set of 
airlines, the leader 
board airlines, that 
are able to… 

NDC PM 1 Interview 
…having a set of airlines, the leader board airlines, that are able to actually do 20% of their volume 
through an NDC API. 

1:31 
stopping the leakage 
in terms of cost 

NDC PM 1 Interview  …stopping the leakage in terms of cost. 
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1:32 
make sure that the 
industry adopts NDC 
at scale 

NDC PM 1 Interview …make sure that the industry adopts NDC at scale. 

1:33 
making sure that 
NDC is widely 
adopted 

NDC PM 1 Interview …making sure that NDC is widely adopted. 

1:34 
airlines are able to do 
a lot of volumes 
through NDC 

NDC PM 1 Interview …airlines are able to do a lot of volumes through NDC. 

1:35 

make sure that the 
followers, the small 
and medium airlines 
can also s… 

NDC PM 1 Interview …make sure that the followers, the small and medium airlines, can also see some benefits in NDC. 

1:36 

increasing the data 
and with 
sophisticated AI 
models and 
everything yo… 

NDC PM 1 Interview 
…increasing the data and with sophisticated AI models and everything you're able to actually define the 
knowledge. And airlines will be able to automate some of the functions, and therefore reduce costs. 

1:40 
it got approved by 
Procom. 

NDC PM 1 Interview …it got approved by Procom. 

1:41 

In terms of, in terms 
of environment, there 
is going to be some 
positi… 

NDC PM 1 Interview 

In terms of, in terms of environment, there is going to be some positive impact as well. In October last 
year, we organized the hackathon, which was related to NDC, but also to environmental sustainability 
aspects. And what was very interesting is that there was suddenly a lot of synergy between NDC and 
sustainability. Because the airline is in charge of the shopping flow, it's very easy to actually add a step 
with a CO2 calculator and to allow customers to actually contribute to a project and everything. 

1:8 
scale this int into a 
program 

NDC PM 1 Interview …scale this into a program. 

1:9 industry program NDC PM 1 Interview …industry program. 
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10:1 

The NEXTT program 
is not your classical 
program 
management type of 
pro… 

NEXTT PgM Interview 

The NEXTT program is not your classical program management type of program, I guess, because there's 
no direct governance between what we're doing within the NEXTT initiative and the projects that sit 
beneath it. Those projects are associated in terms of the concepts, but not in terms of the management of 
the work. NEXTT is the vision that collates how technology can be used to transform airports and the on-
ground aspects of travel. Therefore, there has to be this synergy between what is happening in the 
projects that are associated, and what we're promoting, advocating and developing under our NEXTT 
vision. 

10:10 

change the process 
and way of operating 
to drive essentially 
greater s… 

NEXTT PgM Interview 
…change the process and way of operating to drive essentially greater sustainability and airport 
infrastructure evolves. Which we've always written as airport efficiency. 

10:14 

Because of the 
airport collaborative 
decision-making 
processes, we're… 

NEXTT PgM Interview 

Because of the airport collaborative decision-making processes, we're pulling in more and more data. 
More and more sensors on more and more assets around the airports. And for airlines, you're heading to a 
hugely costly and onerous process if they have to do a tap in and plug into a different way of data 
management at every airport within their network. So the financial sustainability was around ensuring that 
the way digitalization happens at each airport is financially sustainable for airlines because it doesn't 
create this onerous case by case approach. 

10:15 

Ultimately for the 
airports, it's around 
maximizing their 
capacity wit… 

NEXTT PgM Interview 

Ultimately for the airports, it's around maximizing their capacity within their best infrastructure. So, that, 
therefore, means that their financial sustainability is that passengers continue to be processed there, and 
they can continue to increase their capacity at a reduced cost. Basically, do more with less, they can 
process more people with less resources. 

10:16 

the technology 
solutions that we're 
seeking or we're 
looking to deploy… 

NEXTT PgM Interview 
…the technology solutions that we're seeking or we're looking to deploy should be driving more 
environmentally efficient processes. 
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10:17 

For the aircraft 
turnaround, that's 
more complicated, 
because the numb… 

NEXTT PgM Interview 
For the aircraft turnaround, that's more complicated, because the number of stakeholders is increased. But 
what the trend is around better monitoring what's happening around the aircraft and communicating those 
milestone activities amongst the stakeholders involved. 

10:18 
Procom dictated that 
we needed to 
generate KPIs 

NEXTT PgM Interview Procom dictated that we needed to generate KPIs. 

10:19 

We've got a whole 
long list of KPIs for 
each of the different 
concepts… 

NEXTT PgM Interview We've got a whole long list of KPIs for each of the different concepts, I think it's probably around 100. 

10:2 

A big part of NEXTT 
is that it was needed 
to be an industry 
consensus… 

NEXTT PgM Interview 
A big part of NEXTT is that it was needed to be an industry consensus vision. Therefore you have to 
communicate it to industry and get that consensus. 

10:20 

other KPIs that are 
coming out of an 
impact assessment 
work that we st… 

NEXTT PgM Interview 
…other KPIs that are coming out of an impact assessment work that we started last year and when 
completing this year will be statements like that you could increase your existing airport capacity by 20% 
without increasing the area. 

10:21 
approval process is 
through Procom. 

NEXTT PgM Interview …approval process is through Procom. 

10:3 

the biggest 
proportion of our 
vision comes back to 
digitalization beca… 

NEXTT PgM Interview 
…the biggest proportion of our vision comes back to digitalization because it's around data management 
and making better decisions because you have better data. 

10:4 

if passengers are 
going through an 
automated gate, 
there are efficienc… 

NEXTT PgM Interview 
…if passengers are going through an automated gate, there are efficiencies because that gate opens 
automatically, but the real value and how that infrastructure gets used is if that gate talks, and we know 
that that passenger has walked through it. 

10:7 

it was difficult to get 
through Procom 
because it was 
strategic. They… 

NEXTT PgM Interview 
…it was difficult to get through Procom because it was strategic. They were looking for a very definitive 
product at the output, rather than an understanding that it was a strategic alignment activity within IATA. 

10:8 

Our vision was for a 
fully synchronized, 
predictable aircraft 
turnarou… 

NEXTT PgM Interview 
Our vision was for a fully synchronized, predictable aircraft turnaround. And yes, there's a ground 
operations team that is looking at how you can automate ground ops. 
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10:9 

we've defined the 
use of quite an array 
of technology, 
increasing auto… 

NEXTT PgM Interview 
…we've defined the use of quite an array of technology, increasing automation, moving things off-airport. 
And that's in a digital, a physical and a virtual sense. And obviously, if you move it to a virtual sense, that 
implies digitalization of a process. 

103:2 

frameworks for 
representing 
knowledge about 
concepts across a 
domain… 

ONE Record & the power 
of ontologies 

…frameworks for representing knowledge about concepts across a domain and the relationships between 
them. ONE Record standard takes full advantage of their ability to describe relationships and their 
interdependence in order to model high quality, linked and coherent data. 

104:1 0:11 - 0:29 
The NEXTT Aircraft 
Journey 

  

105:1 0:10 - 0:24 
The NEXTT Baggage 
Journey 

  

106:3 0:09 - 0:25 
The NEXTT Cargo 
Journey 

  

107:1 0:07 - 0:24 
The NEXTT Passenger 
Journey 

  

108:1 

platforms for 
information exchange 
provide a foundation 
for an integra… 

NEXTT vision review 2020 

…platforms for information exchange provide a foundation for an integrated approach for all operational 
data. With contribution from multiple sources, stakeholders are able to work from a single Airport 
Operations Plan. This plan incorporates both arrival and departures flows. It is utilized for seasonal 
planning of resources right down to real-time decisions and all the time horizons in-between.  
All parties shall have access to the relevant real-time information that is shared by the source entity 
capturing/creating each specific data item. This requires a data link communication between aircraft, pilots, 
the operations control centre and ATC (Air Traffic Control) supplementing voice communications. This 
data communication extends to enable those on the ground to receive information directly from the aircraft 
systems such as fuel and water requirements. The turnaround can be planned in great detail prior to the 
aircraft arrival.  

108:3 

operational 
efficiency, 
environmental 
aspects are 

NEXTT vision review 2020 
…operational efficiency, environmental aspects are paramount for an aircraft turnaround. For every part of 
this journey, technology deployments and process change lead to a significant reduction in noise, 
emissions, energy consumption and waste.  
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paramount for an 
air… 

108:5 

Service connections 
(refueling, ground 
power, air, water, 
waste water)… 

NEXTT vision review 2020 
Service connections (refuelling, ground power, air, water, wastewater) and maintenance access points will 
be optimized to allow shorter processes and ergonomic improvements. 

108:6 

Servicing 
requirements for 
each aircraft in terms 
of type and 
quantity… 

NEXTT vision review 2020 

Servicing requirements for each aircraft in terms of type and quantity of GSE and the duration of the task 
are precisely estimated. Machine learning (artificial intelligence) enhances the decisions to deploy 
equipment and staff. Optimal times for predictive maintenance and recharging of equipment are also built 
into these allocation plans.  
Monitoring and data-connected GSE serves a customer requirement. As GSE embarks on or completes a 
process, the status record relating to passengers and loads are updated accordingly. For example, when a 
vehicle leaves the cargo facility on route to the aircraft gate, the record for each shipment being 
transported reflects this status.  
Predominantly, this GSE moves autonomously, running on electricity with charging infrastructure 
distributed across the airfield. Location and context information regarding all airside vehicles is included in 
the A-SMGCS. With a precisely scheduled turnaround and more standardized turnaround procedures, it is 
possible to plan the exact arrival and departure times of the various GSEs at the stand. This reduces 
cluttering of the stand (making for easier and safer ground operations) and optimizing the utilization of all 
GSEs. 

109:1 
retain external 
engagement 

NEXTT status report 
(March 2020) 

…retain external engagement. 

110:10 

Identity management 
and biometrics in the 
transfer process will 
help… 

ONE ID Benefits analysis 
Identity management and biometrics in the transfer process will help to reduce minimum connection time 
for airlines. 

110:13 

Advanced sharing of 
passenger 
information will allow 
control authori… 

ONE ID Benefits analysis 
Advanced sharing of passenger information will allow control authorities to perform more robust advanced 
risk analysis, pre-processing, and risk-based differentiated handling at border and security checkpoints. 
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110:14 

Improved security 
outcomes from less 
queues and crowds 
as some airpo… 

ONE ID Benefits analysis 
Improved security outcomes from less queues and crowds as some airport landside touchpoints become 
eliminated or made more efficient. 

110:15 
ONE ID Benefits 
analysis 

ONE ID Benefits analysis 
 

110:16 
ONE ID Benefits 
analysis 

ONE ID Benefits analysis 

 

110:17 
ONE ID Benefits 
analysis 

ONE ID Benefits analysis 
 

110:2 

Here is how One ID’s 
leveraging of 
technology and 
cross-stakeholder 
c… 

ONE ID Benefits analysis 
Here is how One ID’s leveraging of technology and cross-stakeholder collaboration can vastly improve 
operational processes. 

110:3 
ONE ID Benefits 
analysis 

ONE ID Benefits analysis 
 

110:6 

Stafng Efciency: 
SPACE 
OPTIMIZATION 
Improved space 
efciency frees… 

ONE ID Benefits analysis 

Staffing Efficiency: SPACE OPTIMIZATION Improved space efficiency frees up airport terminal capex to 
invest in growth and meet future capacity demands. 
Translates into direct cost savings at security access and security screening improves by 10% at 
government touchpoints. 

110:8 

Consistent 
passenger data 
validation solution 
ensures API data 
quali… 

ONE ID Benefits analysis Consistent passenger data validation solution ensures API data quality. 

111:10 
The future of 
passenger journey 

The future of passenger 
journey 

 

111:2 

A collaborative 
identity management 
solution spanning 
across all… 

The future of passenger 
journey 

A collaborative identity management solution spanning across all stakeholders using biometric recognition. 
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111:6 

streamline the 
stakeholder 
processes around 
the passenger into 
one se… 

The future of passenger 
journey 

…streamline the stakeholder processes around the passenger into one secure seamless passenger flow. 

111:9 
The future of 
passenger journey 

The future of passenger 
journey 

 

112:3 

One ID envisions a 
streamlined, friction-
free process that 
allows pass… 

ONE ID Benefits analysis 

One ID envisions a streamlined, friction-free process that allows passengers to assert their identity at 
every touchpoint in the end-to-end passenger process, online or in person, to the required level, while 
maintaining the privacy of personal data and enabling significant improvements to operational efficiency 
and security. 
The use of biometrics and identity management platforms is a key trend in passenger processing, and 
many individual projects and initiatives have started around the globe, although in an uncoordinated 
manner. If done properly, robust identity management and the use of biometrics across the end-to-end 
passenger process will bring significant benefits in terms of passenger experience (enhanced speed and 
simplicity, reduction in queues, facilitation of border and security processes), operational efficiency 
(increased opportunity for self-service options and automation) and security (border security as well as 
aviation security). 

112:5 
ONE ID Benefits 
analysis 

ONE ID Benefits analysis Not sharable 

112:6 

One ID would allow 
for advance risk 
analysis and identity 
management r… 

ONE ID Benefits analysis 
One ID would allow for advance risk analysis and identity management resulting in a dramatic reduction in 
processing time and hence the ability to process many more passengers with the same footprint and 
number of stations. 

114:1 
digital travel 
credential 

One ID End State and Key 
Principles dec 2018 

…digital travel credential. 

114:2 

A trusted, digital 
identity will enable 
off-airport identify 
informati… 

One ID End State and Key 
Principles dec 2018 

A trusted, digital identity will enable off-airport identify information validation. 
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115:1 
The use of a trusted, 
digital identity will not 
only facilitate real p… 

ONE ID Concept paper 

The use of a trusted, digital identity will not only facilitate real progress in terms of speed and ease of 
identity authentication and verification, it will also allow passengers to assert their identity online and in off-
airport situations, thereby opening the possibility to move more processes off-airport and have passengers 
arriving at the airport “ready to fly”. 

115:2 

The One ID concept 
relies entirely on a 
collaborative 
approach between… 

ONE ID Concept paper 

The One ID concept relies entirely on a collaborative approach between stakeholders. In order for this to 
work, an environment needs to be created in which they can store, share, reuse and amend passenger 
information in a collaborative and trusted manner – managing a data envelope that follows that passenger 
throughout the journey. 

115:3 

One ID will allow for 
a consistent 
verification of a 
travelers' identi… 

ONE ID Concept paper 
One ID will allow for a consistent verification of a traveller’s identity throughout the journey and possibly 
across borders, thereby reducing the possibilities for individuals to cross borders under a false identity, 
and thus helping to combat human trafficking and other cross-border criminal activities. 

117:1 

One ID will rely on a 
trusted digital identity 
to facilitate 
improved… 

STB 2017 One ID will rely on a trusted digital identity to facilitate improved customer experience, speed and security.  

118:2 

Biometric 
technologies are 
proven mediums 
through 

A vision for an end-to-end 
biometric passenger 
journey 

Biometric technologies are proven mediums with greater accuracy and speed than by a human, and the 
intuitiveness makes them an obvious choice for  

118:4 

IATA’s One ID team 
is working 
collaboratively with 
airlines, airport… 

A vision for an end-to-end 
biometric passenger 
journey 

IATA’s One ID team is working collaboratively with airlines, airports, governments and digital solution 
vendors. 

119:1 

Individual 
stakeholders, such 
as airlines, border 
control, customs 
and… 

One ID Fact sheet 
Individual stakeholders, such as airlines, border control, customs and screening authorities, have designed 
their processes around their own obligations and requirements, with little or no coordination between them. 
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119:3 

early validation of the 
passengers’ identity, 
and controlled 
access to… 

One ID Fact sheet 

…early validation of the passengers’ identity, and controlled access to this information by the various 
public and private stakeholders on an authorized-to-know basis. This is done so that the passenger can be 
recognized and attended to in the most efficient way in subsequent process steps. 
The concept involves the use of a trusted, digital identity, biometric recognition technology and a 
collaborative identity management platform. It will be supported by the development of a trust framework 
among the different stakeholders. 
One ID will remove the repetitive processes of passengers having to present different travel tokens to 
many different stakeholders for different purposes across the end-to-end passenger experience. 

12:11 

share better 
information amongst 
the main 
stakeholders that for 
us are… 

NEXTT PM 2 Interview 
…share better information amongst the main stakeholders that for us are the ground handling providers, 
the airline, of course, and the airports. 

12:12 

information sharing 
real-time can 
enhance of course 
the level of servi… 

NEXTT PM 2 Interview 
…information sharing in real time can enhance of course the level of service that we provide and be faster 
and better in the turnaround. 

12:13 

That is already 
working in other type 
of industry by 
adopting partiall… 

NEXTT PM 2 Interview 
That is already working in other types of industry by adopting partially autonomous or semi-autonomous 
vehicles and also by enhancing the standard infrastructure to make the turnaround of the aircraft faster 
and more efficient. 

12:17 

digitalization, we 
have put together all 
the requirements with 
the sta… 

NEXTT PM 2 Interview 

…digitalization, we have put together all the requirements with the stakeholders to define the requirement 
of the message to share all the information in real time on the turnaround for the task, like cleaning, 
loading the first container, the last container, all those types of things that can enhance the turnaround 
story. 

12:19 
Cut 9% of ground 
damage overall 
through automation 

NEXTT PM 2 Interview 
Actually, in ground damage, we have saved 5.8 billion’s worth of damage through the introduction of 
automation. In other solutions, like for example, proximity sensors, warning devices and cut-off devices 
and ground support equipment we have already studied that we can cut 9% of ground damage overall. 
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12:2 

GAD ground 
operation, 
automation and 
digitalization Working 
Group 

NEXTT PM 2 Interview GAD ground operation, automation and digitalization Working Group. 

12:21 

Financially, we are 
talking about 18.5 
billion in 15 years of 
savings.… 

NEXTT PM 2 Interview 

Financially, we are talking about 18.5 billion in 15 years of savings. There are different benefits for different 
stakeholders at the different levels. I have not worked out the benefit for all of them. But there's benefit for 
the three of them. Primarily our airline and airports can gain capacity by having a better way of handling 
the space. 

12:23 

Reduce the number 
of delays, reduce 
damage. For ground 
handlers is ver… 

NEXTT PM 2 Interview 

Reduce the number of delays, reduce damage. For ground handlers, it’s every use of your resources and 
equipment, which is also a good cost There is sustainability in terms of job retention around them, though 
they are now suffering a lot, they have 20% of people that are switching to another job on an yearly basis. 
That creates a huge cost in training and retention. So, without a mission, there might be a likelihood of 
reducing the number of people but having better salaries, more specialized people and more, let's say, 
opportunities to retain talented people. 

12:24 

In terms of 
sustainability our 
plan is to maintain an 
umbrella where y… 

NEXTT PM 2 Interview 
In terms of sustainability, our plan is to maintain an umbrella where you can go from fully manual to fully 
autonomous with existing standards. 

12:32 

So is just given to the 
end user the tools to 
understand and to 
benchm… 

NEXTT PM 2 Interview  So, the tools are just given to the end user to understand and to benchmark themselves. 

12:33 

We are giving tools 
to innovate to 
consider other ways 
of working 

NEXTT PM 2 Interview We are giving tools to innovate and consider other ways of working. 

12:36 

The level of details of 
data to me is 
important. So, if you 
look at th… 

NEXTT PM 2 Interview 
The level of details of the data to me is important. So, if you look at this aircraft, here, you can look at the 
task level, okay, I'm at 30 feet. If I move to 300 feet level… 
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12:37 

We do have various 
working groups with 
various stakeholders 
that we co… 

NEXTT PM 2 Interview 
We do have various working groups with various stakeholders that we consult with before moving towards 
that.  

12:40 

I will be trying to 
create programs that 
support the constant 
adoption… 

NEXTT PM 2 Interview 
I will be trying to create programs that support the constant adoption and implementation of it throughout 
the industry. 

12:41 
We have working 
groups and SMEs 

NEXTT PM 2 Interview We have working groups and SMEs. 

12:42 
one of the groups is 
the GAD group 

NEXTT PM 2 Interview …one of the groups is the GAD group. 

12:43 

They are cost of 
technology, airline 
buy-in, data 
ownership, 
regulator… 

NEXTT PM 2 Interview 
They are the cost of technology, airline buy-in, data ownership, regulatory resistance to change and some 
of the technology that is going to be phased out prior to the adoption. And those are the challenges that 
we have to work with. 

12:44 

Everything that is 
ramp mobility ramp 
digitalization and 
automations w… 

NEXTT PM 2 Interview 

Everything that is ramp mobility, ramp digitalization and automations will be under the CEDAR umbrella. 
If you look at ground operation, it does not generate any revenue, it is only a cost. So, the objective of 
CEDAR is the introduction of technology innovation to reduce costs… of aircraft turnaround, ground 
handling, delays, and so reduction of delays, sustainability in terms of ecological meaning, reduction of 
CO2 emissions and noise from equipment. 

12:48 

So today I have 
cameras tomorrow 
can have another 
technology, but it w… 

NEXTT PM 2 Interview 
So today I have cameras, tomorrow perhaps another technology, but I will never impose that particular 
technology, I just impose a process flow, data sharing in a standardized way. 

12:49 

we'll cut a lot of the 
cost of the ground 
support equipment, 
because y… 

NEXTT PM 2 Interview 

…we'll cut a lot of the cost of the ground support equipment, because you're going to share the equipment 
amongst three or four or five ground handlers and you avoid all the useless movement of the ground 
support equipment on the ramp. To serve an aircraft that is in gate 1 or 27 we will just move the necessary 
amount of equipment and not all of it. 
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12:50 

have between a full 
manual process or a 
full digital and 
automated pro… 

NEXTT PM 2 Interview 

…have between a fully manual process or a fully digital and automated process, and having both 
processes in place essentially. So, that is sustainability as far as consistency in the ability to meet the 
sustainability of the work. So, in terms of ground handling, it gets said there's a lot of difficulty in retention, 
very difficult to have a career in the ground handling organization, meaning that there are people who also 
leave because there's very little possibility for them to progress. And this is not providing a sustainable, 
let's say, work environment. 

12:51 

The KPIs are very 
well explained in the 
technical details in 
the proje… 

NEXTT PM 2 Interview The KPIs are very well explained in the technical details in the project business case. 

12:52 

plan with key 
performance 
indicators threshold 
and components for 
each… 

NEXTT PM 2 Interview …plan with KPIs threshold and components for each piece. 

12:53 
It’s a kind of change 
management 
challenge 

NEXTT PM 2 Interview It’s a kind of management change challenge. 

12:7 

“E” stands for 
ecological. So how 
can we reduce, hear 
noise and emissi… 

NEXTT PM 2 Interview 
 “E” stands for ecological. So how can we reduce noise and emissions from ground support equipment at 
an airport and improve their mobility. By trying to avoid as much as possible the useless moving of 
equipment around the airport by working a bit more smartly. 

12:9 

Our first delivery is 
the digital 
turnaround, meaning 
sharing all data… 

NEXTT PM 2 Interview 
Our first delivery is the digital turnaround, meaning sharing all data related to the status of each task 
during the turnaround in aircraft servicing. This is going to help the predictability of a given turnaround, and 
by help I mean to prevent the generation of delays on the ground. 

122:3 NEXTT Brochure NEXTT Brochure 
 

122:5 
Benefts in excess of 
an uncoordinated, 
disparate approach 

NEXTT Brochure Benefits in excess of an uncoordinated, disparate approach. 

122:6 

Commonalities in 
digital 
transformations 
unlock the greatest 
efci… 

NEXTT Brochure Commonalities in digital transformations unlock the greatest efficiencies. 
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122:7 

The industry needs 
to consider how it 
might exploit these 
opportuniti… 

NEXTT Brochure 
The industry needs to consider how it might exploit these opportunities. Without a central, coordinated 
vision, the benefits will not be realized at scale and may be fragmented. 

122:8 

The efficiencies 
gained through 
implementing 
technologies and 
processes 

NEXTT Brochure 

The efficiencies gained through implementing technologies and processes in the NEXTT vision should 
allow for a tangible reduction in airport infrastructure spending required to meet the baseline forecast 
demand. This equates to a better capacity utilization of existing infrastructure. Reduction of additional 
infrastructure costs can be achieved due to improved data processing and automation measures. 
Implementation of the NEXTT vision can result in increasing the throughput of passengers, baggage and 
cargo, and therefore, save space and reduce the need for infrastructure expansion. 

124:1 

NDC : The retailing 
catalyst to happier 
passengers, happier 
third-parties, and 
happier airline 
partners 

NDC : The retailing 
catalyst to happier 
passengers, happier third-
parties, and happier airline 
partners 

 

124:3 
More efficient, more 
engaging, more 
useful airline retailing 

NDC : The retailing 
catalyst to happier 
passengers, happier third-
parties, and happier airline 
partners 

Airlines and their partners want consumers to enjoy their journeys. Much of that satisfaction hinges on 
factors such as punctuality, convenience, and professional service. But before the passenger shows up at 
the airport, they have to go from being a “shopper” to a “passenger.” More efficient, more engaging, more 
useful airline retailing is critical to this process. NDC has the potential to please airlines, their partners, and 
passengers. 

125:2 

simplification of the 
airfare shopping 
process with more 
choice for th… 

IATA Res 787 showcause …simplification of the airfare shopping process with more choice for the consumer. 

125:3 

competition between 
airlines would lead to 
increased 
transparency in… 

IATA Res 787 showcause 
…competition between airlines would lead to increased transparency in the display of fees for ancillary 
products. 

126:1 
IATA's NDC efforts 
gather pace 2014 

IATA's NDC efforts gather 
pace 2014 
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126:2 
IATA's NDC efforts 
gather pace 2014 

IATA's NDC efforts gather 
pace 2014 

 

127:3 

Implementation 
Support: The IATA 
NDC team will 
facilitate 
implementers… 

NDC Leaderboard 
Information Pack dec2019 

Implementation Support: The IATA NDC team will facilitate implementers’ forums, provide input to the 
standard change management forums based on implementation feedback, and share best practice 
workflows. It will engage in priority with the Leaderboard members as well as their top partners. 

129:1 

To modernize the 
way air products are 
retailed to travel 
agents, corp… 

NDC program update Jan 
2020 

To modernize the way air products are retailed to travel agents, corporations and travellers. 

129:2 
NDC program update 
Jan 2020 

NDC program update Jan 
2020  

13:1 

looking at improving 
passenger 
experience for the 
airline industry 

NEXTT PM 3 Interview …looking at improving passenger experience for the airline industry. 

13:10 

we will remove all 
those process out of 
the airport and then 
have a qu… 

NEXTT PM 3 Interview 

…we will remove all those processes out of the airport and then have a quicker capacity at the airport. So, 
that has economic benefits for the airlines really, but it is equally important for governance, because they 
can have better staff allocation for instance and focus on customer service, or focus on different, more 
customer-oriented, tasks than currently just checking a passport and boarding pass and doing that kind of 
identity validation. 

13:13 

environment benefits 
but that is like 
removing all those 
paper boardin… 

NEXTT PM 3 Interview 
…environmental benefits, but that is like removing all those paper boarding passes and maybe ultimately 
removing paper passports in the very, very, very distant future. 

13:14 

we are trying to do 
with that project to 
really put the 
passenger in c… 

NEXTT PM 3 Interview 
…we are trying to do with that project to really put the passenger in control of their information and their 
identity and to share it accordingly. 
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13:15 

In the economics 
another impacts is 
the benefits of 
providing a more s… 

NEXTT PM 3 Interview 

In the economics another impacts is the benefit of providing a more seamless process to the passenger. 
Because if an airport process, compared to other modes or whatever, is more seamless for the passenger 
and more pleasant in the sense that it has an economic impact…there is even a study from ACI that it can 
bring in revenue. 

13:16 

stakeholder 
collaboration that 
needs to change in 
order to make it 
hap… 

NEXTT PM 3 Interview …stakeholder collaboration that needs to change in order to make it happen as well. 

13:17 

Data management, 
because it's all like 
how the data is first 
being col… 

NEXTT PM 3 Interview 
Data management, because it's all about how the data is first being collected. Biometric recognition is a 
new data zone. 

13:19 
how many new 
airports are starting a 
project 

NEXTT PM 3 Interview …how many new airports are starting a project. 

13:20 

it involves as well 
trust not only the 
departure airport, but 
with an… 

NEXTT PM 3 Interview 
…it involves trust, not only in the departure airport, but in an external country and external country 
stakeholders. 

13:21 

So there's a clear 
need for ongoing 
maintenance and 
operation. 

NEXTT PM 3 Interview So there's a clear need for ongoing maintenance and operation. 

13:22 
There is a challenge 
into how do you pass 
biometric information 

NEXTT PM 3 Interview There is a challenge in how you pass on biometric information. 

13:24 

as well there is the 
collaboration and 
how to change that 
collaboratio… 

NEXTT PM 3 Interview 
…as well there is the collaboration and how to change that collaboration amongst the stakeholders. 
Because airlines, they don't require the same as governments. 
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13:26 

It's not just 
automating and 
digitalizing. It's as 
well changing the p… 

NEXTT PM 3 Interview 

It's not just automating and digitalizing. It's also changing the process and in ONE ID what is maybe more 
important than just digitalizing the current token, is that the process itself changes. And then I could 
explain more, but it's really a change in process because, as of today, passengers walk in at various 
touchpoints and they are not expected and no information has been sent in advance.  

13:28 

ONE ID is looking at 
having the passenger 
identity collected and 
valid… 

NEXTT PM 3 Interview 

ONE ID is looking at having the passenger identity collected and validated upfront in the system, and 
passenger admissibility upfront from the travel process. So building on trusted digital identity, a trusted 
digital identity that hopefully the passenger could even be carrying himself, and then sharing information 
with the relevant stakeholders. 

13:29 

the project 
management sort of 
responsibilities and 
and managing 
exter… 

NEXTT PM 3 Interview …the project management sort of responsibilities and managing external stakeholders as well. 

13:30 

So there is a change 
in the process and 
how things are being 
done righ… 

NEXTT PM 3 Interview 
So there is a change in the process and how things are being done right now. And there is a change in the 
stakeholder collaboration. 

13:5 

it's really a change in 
process because as 
of today, passengers 
walks… 

NEXTT PM 3 Interview …it's really a change in process because, as of today, passengers walk in at various touchpoints. 

13:6 

the stakeholders 
would have already 
received in advance 
information an… 

NEXTT PM 3 Interview 
…the stakeholders would have already received in advance information and would be able to recognize 
the passenger and process that passenger accordingly. So those really are the digitalization elements. 

130:2 

Access to the entirety 
of the airline’s 
product portfolio, 
including… 

NDC Together, Let's Build 
Airline Retailing Dec 2019 

Access to the entirety of the airline’s product portfolio, including ancillaries and promotional fares. 

131:4 
Enabling the 
availability of more 
accurate data 

NDC@Scale Roadmap to 
Critical Mass Oct 2018 

Enabling the availability of more accurate data. 

131:5 
NDC@Scale 
Roadmap to Critical 
Mass Oct 2018 

NDC@Scale Roadmap to 
Critical Mass Oct 2018  



321 

 

131:6 

Allowing true 
comparison shopping 
and transparency in 
pricing and con… 

NDC@Scale Roadmap to 
Critical Mass Oct 2018 

Allowing true comparison shopping and transparency in pricing and content. 

132:1 

NDC has already 
proven itself, with 
leading players using 
it to achie… 

How to Improve Profits 
with NDC Business 
Drivers 

NDC has already proven itself, with leading players using it to achieve new levels of ancillary revenues 
and innovate, e.g. through new conversational channels. 

132:2 
Traveler satisfaction 
and productivity are 
clearly key KPIs. 

How to Improve Profits 
with NDC Business 
Drivers 

Traveller satisfaction and productivity are clearly key KPIs. 

132:5 

Reduce leakage and 
process ineffciencies 
(reconciling 
expenses occurr… 

How to Improve Profits 
with NDC Business 
Drivers 

Reduce leakage and process inefficiencies (reconciling expenses occurring outside of policies). 

135:1 

British Airways and 
other IAG carriers 
have APIs which 
third-party r… 

The Future of Airline 
Distribution 2016 

British Airways and other IAG carriers have APIs which third-party retailers can use to receive flight offers 
and orders constructed by the airlines outside the GDSs. 

14:1 

I lead the strategy in 
terms of how to 
establish connections 
between t… 

BIS PgM Interview 
I lead the strategy in terms of how to establish connections between the needs of the different functional 
areas of IATA which represent the main functional areas of the airline business. 

14:11 

It helps the airlines to 
be more efficient in 
the way they run the 
ope… 

BIS PgM Interview 
It helps the airlines to be more efficient in the way they run the operations, and we're talking about the 
operation but also commercially the same thing will apply. 

14:13 

airlines can become 
more efficient in the 
way they fly their 
aircraft,… 

BIS PgM Interview …airlines can become more efficient in the way they fly their aircraft, which means less fuel consumption. 

14:19 

Security is a key 
direct benefit of BIS 
products. By having 
better inf… 

BIS PgM Interview 

Security is a key direct benefit of BIS products. By having better information in terms of what turbulence is 
expected across a route, that help pilots avoid having to deal with it and therefore the risk of incidents that 
cause injuries every year. And not just to passengers but to crew and flight attendants, etc. So this benefit 
is huge indeed, in terms of offering more safety. 
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14:2 

foster the 
collaboration that is 
required in the 
industry to 
leverage… 

BIS PgM Interview 
…foster the collaboration that is required in the industry to leverage the value of data for both strategic and 
tactical decisions. 

14:20 

data is just the 
mechanism that 
helps the recipients 
of that informati… 

BIS PgM Interview 
…data is just the mechanism that helps the recipients of that information to make better decisions, to 
change the way they make decisions, and to change the way they operate, with better information to make 
more data-driven, and well-informed decisions. 

14:25 

the pilot, for example, 
or the flight 
attendant, they have 
better info… 

BIS PgM Interview 

…the pilot, for example, or the flight attendant, they have better information in terms of what is going to 
happen, and therefore, for example, they change the time when they're going to serve the meal because 
they know that this is coming and want to avoid any injury. So, better knowledge management, better 
understanding of what is coming is what generates the benefit, which is avoidance of the turbulence. 

14:26 

establish and more 
efficient 
communication 
between pilot, air 
traffic… 

BIS PgM Interview 

…establish more efficient communication between pilot, air traffic controller and in some cases even the 
airport. Basically, what this establishes is better coordination. The data itself is not the benefit, the benefit 
is the coordination that the data enables. I would say also knowledge management in terms of what the air 
traffic controller has pre-established as the time of arrival and that is the one they are playing with as part 
of their operations. 

14:28 

manage the flow of 
traffic through their 
airspace in a more 
efficient… 

BIS PgM Interview 

…manage the flow of traffic through their airspace in a more efficient manner, which again translates into 
shorter delays or more efficient fuel usage utilization etc. Again, it goes down from the data collection flow, 
data use or the digitalization part of it, to the benefit. There is something that causes the value, which is 
better knowledge, I would say, rather than knowledge management. 

14:29 

one of the key KPIs 
that we establish is 
by a certain time, we 
need a… 

BIS PgM Interview 
…one of the key KPIs that we establish is that by a certain time we need a minimum number of 
participants. 

14:30 
From there we 
develop a solution it 

BIS PgM Interview 
 From there we develop a solution it in order to get to the point where we go to our project committee to 
get the approval. 
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in order to get to the 
point where… 

14:31 

the focus is to keep it 
relevant, relevant in 
the sense of the 
value t… 

BIS PgM Interview 
…the focus is to keep it relevant, relevant in the sense of the value that we identify at the beginning, as the 
value that benefits the participants, we ensure that this value remains. 

14:32 
also to adapt to the 
new circumstances in 
the industry 

BIS PgM Interview  …also to adapt to the new circumstances in the industry. 

14:33 
remains alive and 
remains relevant 

BIS PgM Interview …remains alive and remains relevant. 

14:34 

We continually get 
feedback from the 
group in terms of 
what additional… 

BIS PgM Interview We continually get feedback from the group in terms of additional features. 

14:35 

the fact that they are 
completely 
dependent on the 
participation of th… 

BIS PgM Interview …the fact that they are completely dependent on the participation of those that contribute 

14:36 
maintain the 
engagement of the 
airlines 

BIS PgM Interview …maintain the engagement of the airlines. 

14:37 

the program is a 
data-sharing 
program, the value 
and the relevance 
of… 

BIS PgM Interview 
…the program is a data-sharing program, the value and the relevance of the solution is proportional, is 
dependent on the number of airlines participating. 

14:38 

they have better 
access to data, the 
more data driven 
decisions that t… 

BIS PgM Interview 
 …they have better access to data, the more data-driven decisions that they can make. This also has an 
impact on their satisfaction in terms of the job, because they feel more confident about the decisions 
they're making. 

14:39 

my role is that, 
together with my 
team, we act as the 
facilitator with… 

BIS PgM Interview 
…my role is that, together with my team, we act as the facilitator both internally within the IATA but also 
externally with our external stakeholders. 

14:4 

the digitalization 
component is more 
on the platform as 
well, to facil… 

BIS PgM Interview 
…the digitalization component is more about the platform as well, to facilitate the use of that information in 
specific tools, analytical tools that the network planners or the revenue managers, or even the salespeople 
can use to make decisions. 
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14:40 

data sharing 
programs in which in 
order to generate 
value, it requires… 

BIS PgM Interview 
…data sharing programs in which, in order to generate value, the participation of a number of stakeholders 
is required. 

14:41 
endorsement from 
those key 
stakeholder 

BIS PgM Interview …endorsement from those key stakeholders. 

14:6 

collecting the 
information from the 
source, which takes 
place mainly i… 

BIS PgM Interview …collecting the information from the source, which takes place mainly in the avionic system of the aircraft. 

14:8 

support the business 
in a way that they 
become more 
efficient in runni… 

BIS PgM Interview 
…support the business in a way that they become more efficient in running the business by making use of 
the data that is today available from different sources. 

14:9 

the technical 
capability that we 
have today in terms 
of producing data… 

BIS PgM Interview 
…the technical capability that we have today in terms of producing data, collecting it, storing it and 
processing it, that gives airlines and the aviation stakeholders an opportunity to be more efficient in the 
way they run their business. 

140:1 
Cargo Distribution 
Use Case 

Cargo Distribution Use 
Case  

143:1 

transmission of data 
elements related to 
MAWB, House 
Manifest,/HAWB,St… 

Customer intergration - 
use case 

…transmission of data elements related to MAWB, House Manifest,/HAWB, status updates. 

143:2 
One Record - be part 
of digital change 

Customer intergration - 
use case 

One Record - be part of digital change. 

144:4 

The vision for ONE 
Record is an end-to-
end digital logistics 
and trans… 

ONE Record Data Model 
A digital twin of the air 
cargo 

The vision for ONE Record is an end-to-end digital logistics and transport supply chain where data is 
easily and transparently exchanged in a digital ecosystem of air cargo stakeholders, communities and data 
platforms. 
ONE Record is driven by the need of digitalization of the air cargo industry to achieve operational 
excellence through optimized data sharing and lean business processes while reducing the usage of 
paper documents. 

144:5 

The data stays at the 
source and clear 
data ownership 
ensures its int… 

ONE Record Data Model 
A digital twin of the air 
cargo 

The data stays at the source and clear data ownership ensures its integrity and accuracy, increasing trust 
in the use of data over paper. 
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145:10 
ONE Record - one 
step closer to digital 
cargo 

ONE Record - one step 
closer to digital cargo 

 

145:11 
ONE Record - one 
step closer to digital 
cargo 

ONE Record - one step 
closer to digital cargo 

 

145:12 
ONE Record - one 
step closer to digital 
cargo 

ONE Record - one step 
closer to digital cargo  

145:4 
ONE Record - one 
step closer to digital 
cargo 

ONE Record - one step 
closer to digital cargo  

145:6 Improve data quality 
ONE Record - one step 
closer to digital cargo 

Improve data quality. 

15:1 
seed funding is that 
we get up to $50,000 

BIS PM 1 Interview …seed funding is that we get up to $50,000. 

15:10 

In the environment, 
just as we said since 
they're going to be 
having s… 

BIS PM 1 Interview 
In the environment, just as we said since they're going to be having shorter flights because they're going to 
be optimizing their route because of the winds and many other variables that will allow us to have less 
CO2 emissions. 

15:11 

allow pilots to choose 
and then air traffic 
controllers to 
approve the… 

BIS PM 1 Interview 

…allow pilots to choose and then air traffic controllers to approve the best trajectory, which might not be 
the original proposed flight plan. And what that brings economically is that it would allow airlines to have a 
lot of fuel savings because they will be, let's say, flying with the best wind in real time and, therefore, they 
will have less time on the route and therefore they will have fuel savings. So economically, that's it. 

15:12 

best way to use their 
resources: pilots and 
crews so that they 
know ex… 

BIS PM 1 Interview 

…best way to use their resources: pilots and crews so that they know exactly how many crew members 
they need. Ultimately, that's what we want, to have a very good balance between commercial needs and 
safety in terms of fatigue. So right now, they are not necessarily having the best rosters, or the best 
schedules, because they don't have data. So what we're trying to do is provide airlines with data and also 
to have pilots involved in this so that the planning of the crews are the most efficient. 
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15:15 

we're bringing 
airlines a dashboard 
that we have been 
communicating wi… 

BIS PM 1 Interview 

…we're bringing airlines a dashboard that we have been communicating about with the regulators and with 
ICAO, so that this dashboard would allow them to have a safety case very easily that the regulators would 
accept, and therefore they wouldn't have to spend so much money and time doing these safety cases for 
approval. So those are the two main financial benefits that would bring economic benefits. 

15:18 

keep the pilots and 
crew members 
healthy. And we want 
to be able to me… 

BIS PM 1 Interview 

…keep the pilots and crew members healthy. And we want to be able to measure, because right now 
when they do fatigue reports they're only talking about when they feel bad, when they feel tired and with 
fatigue. And this whole system would allow them to know when they feel OK and therefore do very good 
management. 

15:19 

bring down also a lot 
of human manual 
systems that bring a 
lot of unne… 

BIS PM 1 Interview  …bring down also a lot of human manual systems that bring a lot of unnecessary errors. 

15:2 

come up with a 
prototype that would 
show us and provide 
us with someth… 

BIS PM 1 Interview 
…come up with a prototype that would show us and provide us with something that we can use as a trial 
with airlines and air traffic controllers.  

15:20 

improvement of the 
decision-making 
processes is very, 
very big. So, kn… 

BIS PM 1 Interview 
…improvement of the decision-making processes is very, very big. So, knowledge, innovation, and data 
management are part of the digitalization sustainability aspect of it. 

15:23 

some people in the 
technical side of 
things are quite 
reticent to have… 

BIS PM 1 Interview …some people in the technical side of things are quite reticent to have these radical changes. 

15:24 

the regulators have 
been very slow in 
terms of coming up 
with the regu… 

BIS PM 1 Interview …the regulators have been very slow in terms of coming up with the regulations for these types of things. 

15:25 

ANSPs, Air 
Navigation service 
providers, have been 
very slow in changi… 

BIS PM 1 Interview ANSPs, Air Navigation service providers, have been very slow in changing their technology. 
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15:27 

find out the way of 
having all this 
information without 
having persona… 

BIS PM 1 Interview …find out the way of having all this information without having personal data be a restriction. 

15:28 
a little bit difficult for 
people to accept and 
to be willing to try 

BIS PM 1 Interview …a little bit difficult for people to accept and to be willing to try. 

15:30 

we always have to be 
on top of things so 
that this can always 
be somet… 

BIS PM 1 Interview 
…we always have to be on top of things so that this can always be something that is current and that 
brings benefit to the industry. 

15:31 
bring ANSPs up to 
up to par with what 
airlines are doing 

BIS PM 1 Interview …bring ANSPs up to up to par with what airlines are doing. 

15:32 
to make this as non-
expensive as 
possible 

BIS PM 1 Interview  …to make this as non-expensive as possible. 

15:33 
go to every regulator 
to be certified 

BIS PM 1 Interview …go to every regulator to be certified. 

15:34 
little bit of reticence 
from the pilots to 
have trials 

BIS PM 1 Interview …little bit of reticence from the pilots to have trials. 

15:37 

we have created is a 
timeline of 
milestones, but as I 
said, as we have… 

BIS PM 1 Interview 
…we have created is a timeline of milestones, but as I said, as we have started with the pilot and as we 
have now, the airline's providing us with the data, everything has changed. 

15:38 
to Procom because 
the scope and the 
time have changed 

BIS PM 1 Interview …to Procom because the scope and the time have changed. 

15:39 
managing internal 
and external 
stakeholders 

BIS PM 1 Interview … managing internal and external stakeholders. 

15:4 

the whole project is 
digital because what 
we're doing is 
downloading d… 

BIS PM 1 Interview 
…the whole project is digital because what we're doing is downloading data from the EFP, the electronic 
flight pack that pilots have in their cockpits, downlinking it to the operational centre, and to the ATC 
switches, so it's data and then we clean it. 

15:40 
that has been for me 
the most complicated 

BIS PM 1 Interview  …that has been for me the most complicated thing to get my internal stakeholders to agree to. 
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thing to get my 
internal sta… 

15:41 

having the main 
stakeholders on the 
table. In this case, 
we have IFAPA… 

BIS PM 1 Interview 
…having the main stakeholders on the table. In this case, we have IFAPA, for example, in terms of the 
pilots, and they are following us in terms of telling us what would be acceptable for a pilot to provide in 
terms of their data and whatnot. 

15:5 

We have an 
application, an app 
and all the data that 
is compiled from… 

BIS PM 1 Interview 
We have an application, an app and all the data that is compiled from that app goes to a digitalized 
platform. And from that, we do analytics, and that is also digitalized. 

15:6 

Some of them now 
have them 
digitalized. But even 
though they have a 
di… 

BIS PM 1 Interview 

Some of them now have them digitalized. But even though they have it digitalized, it's still very manual the 
way that they have to be filled in, it's just a form that they have to fill in and it becomes a PDF. And in this 
case, it should never become a PDF form, unless they ask for it, but the whole idea would be to push in 
and push out only the data. 

150:2 

The challenges of 
sharing data within 
the air cargo sector 
are felt in… 

Multimodal data sharing 
Federating data sharing 
platforms across different 
transport modes 

The challenges of sharing data within the air cargo sector are felt in all transport modes. In different 
modes, whether maritime, road, rail, inland waterways or indeed air, there is a strong reliance on legacy 
processes and paper. 

150:3 

Multimodal data 
sharing Federating 
data sharing 
platforms across 
different transport 
modes 

Multimodal data sharing 
Federating data sharing 
platforms across different 
transport modes 

 

153:1 

ONE Record 
promises a new 
digital era for 
logistics and 
transport sup… 

Decentralized architecture 
with Linked Data and 
JSON-LD 

ONE Record promises a new digital era for logistics and transport supply chains, and Linked Data is one 
of its key enablers as the industry will fully benefit from the efficiency and transparency it provides in 
sharing data. 

156:1 

Ensure current data 
model allows for 
proper shipment data 
sharing of P… 

Pharmaceutical shipment 
pilot – ONE Record - use 
case 

Ensure current data model allows for proper shipment data sharing of Pharmaceutical shipments (done). 
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157:1 

to put theory to 
practice, real world 
examples and testing 
is require… 

ONE Record Insight: Pilot 
testing Engaging with the 
cargo community 

…to put theory into practice, real world examples and testing is required. 

158:1 
From physical freight 
to machine readable 
data 

Crafting Ontologies From 
physical freight to machine 
readable data 

From physical freight to machine readable data. 

16:1 

This will clearly drive 
development and 
integration costs 
down. It sh… 

Get Started with NDC 
2019 

This will clearly drive development and integration costs down. It should indeed simplify the way IT assets 
are constructed and operated, and the way they are interconnected. 

16:3 

Within the retailing 
layer, the Integration 
layer ensures the 
connecti… 

Get Started with NDC 
2019 

Within the retailing layer, the Integration layer ensures the connectivity between the various modules is 
both scalable and cost effective. 

16:5 

Payment efficiencies: 
NDC brings the 
opportunity for 
airlines to have… 

Get Started with NDC 
2019 

Payment efficiencies: NDC brings the opportunity for airlines to have a better management of their 
payment strategy and the resulting costs. An airline should be able to create products and associate them 
to their preferred/more convenient payment method. 

16:6 

Competition: NDC 
should facilitate new 
entrants, which 
should increase… 

Get Started with NDC 
2019 

Competition: NDC should facilitate new entrants, which should increase competition and drive down costs. 

16:7 

the NDC standard 
provides the 
opportunity to 
address the end-to-
end a… 

Get Started with NDC 
2019 

…the NDC standard provides the opportunity to address the end-to-end airline distribution process - from 
shopping and Order Management to delivering enhanced customer experiences. 

17:4 0:34 - 2:21 
Interview with Cirium - AIR 
Hackathon Frankfurt 2019 
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171:1 

The Audit Program’s 
Digital 
Transformation (DT) 
is based on three 
pill… 

IOSA Program document 
3 

The Audit Program’s Digital Transformation (DT) is based on three pillars: 
Advanced Data Management Approach (Analytics) 
The advanced data management approach will improve business analytics, data-driven program 
operation, standards management as well as Program oversight. It will offer added value to the industry 
through enhanced reporting and analytics. 
Audit Programs as a Collaboration Platform 
A collaboration platform will concentrate the benefits and the value of IOSA, where different players in the 
IOSA ecosystem interact with each other seamlessly on a network that will match airlines’ and regulators’ 
needs for a variety of solutions.  
The platform will concentrate the benefits and the value of ISAGO, where different players in the ISAGO 
ecosystem interact with provider’s headquarters and stations on a network that will match the airlines’ 
needs for a variety of solutions. 
  
Digital Re-mastering of Audit Program Processes 
Digitalizing the Audit Program business processes will make them flexible to change and create value in 
the Audit Programs’ operation. Digitalizing the internal processes will also introduce a scalability that will 
ensure long-term sustainability of the Program output. Further automation of the Program processes and 
functions will improve audit processes, strengthen the Quality Assurance Program and establish a network 
of all approved Auditors which will increase control and quality. 

171:11 

Improved efficiency 
in the Audit 
Programs 
Department through 
process a… 

IOSA Program document 
3 

Improved efficiency in the Audit Programs Department through process automation. 

171:14 
A risk-based auditing 
can only be built on a 
strong digital basis 

IOSA Program document 
3 

A risk-based auditing can only be built on a strong digital basis. 

171:19 
Standards Platform 
to address inquiries 
and share knowledge 

IOSA Program document 
3 

Standards Platform to address inquiries and share knowledge. 

171:21 

The audit process 
generates big 
amounts of data 
which need to be 
share… 

IOSA Program document 
3 

The audit process generates big amounts of data which need to be shared between operators and AOs. 

171:5 
The Digital 
Transformation will 
overcome the 

IOSA Program document 
3 

The Digital Transformation will overcome the existing quality deficiencies, such as lack of transparency 
and traceability of the audit results and collected feedback 
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existing quality 
deficien… 

171:7 

Digital 
Transformation of the 
Audit Programs is in 
full alignment with… 

IOSA Program document 
3 

 Digital Transformation of the Audit Programs is in full alignment with IATA’s vision to be the force for value 
creation and innovation driving a safe air transport industry.  

171:8 

Reduction of 
processing times for 
requests for the 
following 
processes… 

IOSA Program document 
3 

Reduction of processing times for requests for the following processes (currently manual). 

171:9 

Improvement of 
resources allocation 
for QA and QC 
processes and for 
da… 

IOSA Program document 
3 

Improvement of resources allocation for QA and QC processes and for data management and analysis by 
digitization of processes and integration of various existing quality databases. 

172:1 

Digitalization of Audit 
Program Processes - 
this will allow for the 
co… 

IOSA Program document 
1 

Digitalization of Audit Program Processes - this will allow for the continuous optimization of the Programs 
from both a functional (operations) and non-functional (security, availability, accessibility, scalability, etc.) 
perspective. It will also allow for the deployment of robust analytics and business intelligence to empower 
informed decision-making. 

172:10 

Since DT will use 
data from internal 
IATA sources, it is 
essential tha… 

IOSA Program document 
1 

Since DT will use data from internal IATA sources, it is essential that all project work related to said 
internal sources (GADM, Intelex, IMX, etc.) be coordinated with the DT Team to ensure data quality and 
integrity. 

172:2 

It will also enable 
risk-based auditing, 
which will improve 
audit effe… 

IOSA Program document 
1 

It will also enable risk-based auditing, which will improve audit effectiveness and achieve a higher level of 
safety. 

172:4 

data sharing to allow 
for adoption of data-
driven decision-
making imp… 

IOSA Program document 
1 

…data sharing to allow for adoption of data-driven decision-making, improved effectiveness, efficiency and 
safety. 

172:6 
better recognition by 
more regulators 

IOSA Program document 
1 

…better recognition by more regulators. 
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172:9 

A majority of the 
benefits cannot be 
realized if the 
platform concept… 

IOSA Program document 
1 

A majority of the benefits cannot be realized if the platform concept is not adopted by the operators and 
ground service providers. 

173:1 
Dedicated Program 
Manager has been 
appointed 

IOSA Program document 
2 

Dedicated Program Manager has been appointed. 

174:13 
Digital 
Transformation 
Strategic Paper 

Digital Transformation 
Strategic Paper 

 

174:14 

Additional values 
could include the 
production of 
interactive audit… 

Digital Transformation 
Strategic Paper 

Additional values could include the production of interactive audit results as well as facilitated collaboration 
among platform participants around industry safety initiatives, standards, and practices. 

174:15 
Digital 
Transformation 
Strategic Paper 

Digital Transformation 
Strategic Paper  

174:2 
Data Management 
Approach 

Digital Transformation 
Strategic Paper 

Data Management Approach 

174:4 

Enhancement of 
IOSA data 
management 
capabilities is a 
fundamental and… 

Digital Transformation 
Strategic Paper 

Enhancement of IOSA data management capabilities is a fundamental and mandatory prerequisite for 
enabling digital transformation and ensure the program’s sustainability. The main capabilities that program 
must invest in urgently are: 

174:6 

Effective Quality 
Assurance Program: 
The IOSA quality 
assurance and qu… 

Digital Transformation 
Strategic Paper 

Effective Quality Assurance Program: The IOSA quality assurance and quality control can only be effective 
with adequate quality data management and advanced analytics. Improved performance measurement 
and data-driven monitoring will allow a relevant performance-based oversight. 

174:7 

this data is being 
only collected 
throughout the audit 
process once ev… 

Digital Transformation 
Strategic Paper 

…this data is being only collected throughout the audit process once every two years and it is not being 
analysed and utilized for effective decision-making. Mining already existing data and collecting additional 
data will provide significantly more value. 

174:9 

IOSA Alerts and 
Bulletins addressing 
IOSA auditors can be 
shared dire… 

Digital Transformation 
Strategic Paper 

IOSA Alerts and Bulletins addressing IOSA auditors can be shared directly with the auditor community. 
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175:11 

included 
brainstorming 
sessions with internal 
stakeholders, 
interviews… 

Executive Summary …included brainstorming sessions with internal stakeholders, interviews with external stakeholders… 

175:2 

Platforms can unlock 
potential assets and 
growth drivers that 
traditio… 

Executive Summary 
Platforms can unlock potential assets and growth drivers that traditional business models cannot. 
A platform can leverage the data, knowhow, and relationships of a vast external network, drawing on 
resources far greater than those possessed by the platform owner itself. 

175:9 

A platform can 
address problems 
with IATA’s delivery 
of core safety se… 

Executive Summary 

A platform can address problems with IATA’s delivery of core safety services by enabling process 
automation, analytics, continuous communication and information sharing, etc. 
However, these core safety services (e.g., audits) generally are methodical, sensitive (privacy 
considerations), and infrequent, and therefore do not provide the kind of open information and fluid 
interactions required for the platform to attract, with minimal friction, an initial community of highly engaged 
users 
The platform needs a critical mass of engaged users from which to source data and learn, in order to 
generate analytics and workflow rules. 
By attracting an initial following and “learning” from them, the platform can, in turn, support and reshape 
core safety services, making them more efficient, effective, dynamic (e.g., risk-based audit), and 
responsive to the demands of interested parties (e.g., codeshare partners), among other benefits. 

176:1 

program actually has 
four pillars and within 
these four pillars, we 
wi… 

IOSA PgM Interview 
…program actually has four pillars, and within these four pillars we will be shortly be having separate 
projects. 

176:12 

program like ours is 
to make it 
furthermore cost-
efficient, to be safe… 

IOSA PgM Interview 
…program like ours is to make it furthermore cost-efficient, to be safe. So reducing the number of 
unilateral, you know, or bilateral law inspection audits, yet maintain in the safety record. So that's the 
financial side of the objectives that we have.  

176:13 

the more we 
digitalize, the less 
there is needs to 
flying auditors and… 

IOSA PgM Interview 
…the more we digitalize, the less the need for flying auditors and holding them there for longer, and so this 
would maybe require fewer auditors flying if we can digitalize some of the components and do them off-
site and remotely. 
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176:14 

Data management in 
the security side 
helps to improve the 
social susta… 

IOSA PgM Interview 
Data management on the security side helps to improve the social sustainability. 
Introducing more transparency and information communication also has an impact on the sustainability of 
the audit process as well. 

176:2 

So the first pillar of 
the digital pillar of the 
program is building 
a… 

IOSA PgM Interview 

So the first pillar of the digital pillar of the program is building a modern audit and risk data warehouse that 
integrates access to 50 different data sources, internal and external industry data sources that allow our 
program team as well as the quality assurance and quality control teams to have the proper fact-based 
levers on how we need to adjust. 

176:20 

IOSA oversight 
committee, which is 
comprised of 15 
Airlines, 

IOSA PgM Interview IOSA oversight committee, which is comprised of 15 Airlines. 

176:22 

we will have lunch, 
two streams of kind 
of culture change, 
various ini… 

IOSA PgM Interview 
…we will have lunch, two streams of a kind of change in culture, various initiatives like training courses, 
and communication, engagement, first of all on understanding what is digital in introducing the culture of 
data-driven decision-making. 

176:24 

The main challenges 
are to actually cope 
with so much 
communication ne… 

IOSA PgM Interview The main challenges are to actually cope with so many communication needs. 

176:26 cultural change IOSA PgM Interview …cultural change. 

176:27 
multiple stakeholders 
involved internally 
and externally 

IOSA PgM Interview …multiple stakeholders involved internally and externally. 

176:30 

a number of specific 
quality-related KPIs, 
audit quality 
assurance rel… 

IOSA PgM Interview 
…a number of specific quality-related KPIs, audit quality assurance related KPIs that we expect to indicate 
to us that we're doing better. 

176:32 

correctly 
communicated within 
all of the 
stakeholders 
externally and i… 

IOSA PgM Interview …correctly communicated within all of the stakeholders externally and internally. 

176:33 
continuous 
monitoring 
collaboration platform 

IOSA PgM Interview …continuous monitoring collaboration platform that would bring together different stakeholders. 
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that would bring 
differen… 

176:34 

change the program 
and how to basically 
scale out without, 
experienced… 

IOSA PgM Interview 
…change the program and how to basically scale out without experiencing significant bottlenecks or 
without jeopardizing the quality of the audits. 

176:35 

culture change, 
various initiatives like 
training of course, 
and commu… 

IOSA PgM Interview …change in culture, various initiatives like training of course, and communication engagement. 

176:36 

all of this work we've 
done, prioritize and 
monitoring the 
projects an… 

IOSA PgM Interview 
…all of this work we've done, prioritizing and monitoring the projects and understanding how they all link 
together and also support the IATA strategy. 

176:39 
introducing the 
culture of data driven 
decision making 

IOSA PgM Interview …introducing the culture of data-driven decision.-making. 

176:40 

That endorsement is 
being communicated 
to our senior 
leadership team t… 

IOSA PgM Interview 
That endorsement is being communicated to our senior leadership team that we have external 
stakeholders’ endorsement to proceed. 

176:41 

Because in case with 
this program, 
specifically, there's 
many stakehol… 

IOSA PgM Interview 
Because in the case of this program, specifically, there are many stakeholder audiences. And every 
audience needs to have a separate, slightly tailored message. 

176:42 

we'll start practicing 
the data governance 
and start 
encouraging peopl… 

IOSA PgM Interview 
…we'll start practicing the data governance and start encouraging people in terms of their thinking when 
they make proposals to back it up with facts and go seek answers in the data. So, it's a big cultural change 
for us. And we had a training and communication stream within the project to move it forward. 

176:43 

we underestimate 
this component of the 
change and 
communication 
that's… 

IOSA PgM Interview …we underestimate this component of the change and communication that's required. 

176:44 

People prefer to trust 
their professional 
experience than what 
data so… 

IOSA PgM Interview 
People prefer to trust their professional experience than what data sources say. So that's a change that we 
have to do, it will take time. 
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176:5 

technologies that 
allow us to advance 
as much as possible 
of the audit… 

IOSA PgM Interview 
…technologies that allow us to advance as much as possible from the audit work itself to a pre-audit 
preparation phase, in a digital way. 

176:7 

And the final pillar, 
but perhaps the most 
important is the risk 
unive… 

IOSA PgM Interview 
And the final pillar, but perhaps the most important, is the risk universe that we're building and the risk 
model to how basically effectively select the features that enable us to forecast and predict the risk of, of 
you know, the operator being in the danger zone in certain safety practices. 

176:9 

from a social 
standpoint, I believe 
the objective and the 
digital tran… 

IOSA PgM Interview 
…from a social standpoint, I believe the objective and the digital transformation of audit programs is to 
actually maintain and improve the industry safety record. It taps into our strategic objective of increasing 
the industry safety, or at least maintaining the current state as we were gearing up to grow.  

177:1 

I define the vision of 
digitalization. For the 
digital 
transformation… 

IOSA PM Interview  I define the vision of digitalization for the digital transformation project. 

177:10 

the IOSA program 
that you are basically 
contributing to 
improving worl… 

IOSA PM Interview 
…the IOSA program that you are basically contributing to improving worldwide safety efforts, which of 
course, contributes to economic sustainability of the air transport industry because safety and economic 
sustainability are correlated with each other, I would say in this context. 

177:13 

it bears the potential 
truly to transform the 
way that airlines are 
mo… 

IOSA PM Interview 
it bears the potential truly to transform the way that airlines are monitoring each other's safety performance 
today in the airline industry. 

177:16 

And we believe that 
this digital 
transformation 
project and audit 
prog… 

IOSA PM Interview 
And we believe that this digital transformation project and audit programs in IOSA will actually, if 
successful, form the main global platform, from which regulators could source relevant safety information. 

177:17 

Collaboration 
exchange of data 
and the enablement 
of risk-based auditi… 

IOSA PM Interview 
Collaboration exchange of data and the enablement of risk-based auditing will actually be basically the 
main drivers, or the main impacting tools if I can say so. 
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177:18 

IOSA Oversight 
Council, or IOC, not 
the Olympic 
Committee, of 
course,… 

IOSA PM Interview 
IOSA Oversight Council, or IOC, not the Olympic Committee, of course, but we also have our own IOC. 
So, the IOC when we tabled this idea to them in March 2016. 

177:19 

The second track is 
the internal 
approvals, of course, 
and since this… 

IOSA PM Interview 
The second track is the internal approvals, of course, and since this is set up as an IATA project it has to 
go to the IATA Procom. So, we had to write a business case and following stage gates reviews after each 
phase that we have. So, the approval process was basically obtaining the endorsement from the IOC. 

177:2 

data analytics 
platform is basically a 
data warehouse that 
we are buil… 

IOSA PM Interview 

…data analytics platform is basically a data warehouse that we are building from scratch, that will house 
and mine all historic and future audit data, and historical and future quality assurance and quality control 
data because our quality assurance and quality control in the ISO program also in itself generates data. 
And the reason why I'm saying historic and future data is because our legacy systems have generated 
data that we are right now in the face of transferring or migrating into the new data warehouse. There is 
also going to be the data warehouse for any other data generated from the other digitalization components 
that I'm going to explain in a short while. That data analytics platform will hopefully then or is already 
starting to provide us with the capabilities to analyse various data sets that the IOSA program is 
generating to slice and dice the data and to basically make decisions based on that information that we're 
deriving from the data warehouse.  

177:20 
A challenge definitely 
was meeting 
Procom's conditions. 

IOSA PM Interview A challenge definitely was meeting Procom's conditions.  

177:23 

Would be also if 
IATA's objectives to 
improve continuous 
safety or saf… 

IOSA PM Interview 
…would be also if IATA's objectives to improve continuous safety or safety levels is really going the right 
direction or not, that will be the global measurable we will have. 

177:25 

The team is being 
educated in order to, 
to effectively Of 
course, oper… 

IOSA PM Interview The team is being educated in order to, effectively of course, operate that data analytics platform. 

177:27 

dependency on 
having the go-no-go 
decision from the 
Procom 

IOSA PM Interview …dependency on having the go-no-go decision from the Procom. 

177:29 
the main monitoring 
here is on the 

IOSA PM Interview …the main monitoring here is on the delivery of the sprints and the releases. 
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delivery of the sprints 
and the rel… 

177:30 

KPIs such as, what is 
the impact that the 
platform has on the 
audit pr… 

IOSA PM Interview 
KPIs such as, what is the impact that the platform has on the audit programs? Are we able to scale our 
operation? Am I making decisions faster?  

177:31 

the challenge was, at 
times, not always, to 
get a timely response 
from… 

IOSA PM Interview  …the challenge was, at times, not always, to get a timely response from the Procom. 

177:32 

the main KPI that 
we're monitoring is 
the performance of 
the deliverab… 

IOSA PM Interview 
…the main KPI that we're monitoring is the performance of the deliverables in the execution, phase one, 
the finances, the budget and the time and the scope. 

177:33 

you would add to that 
regulators and you 
would add to the 
airports and… 

IOSA PM Interview 
…you would add to that regulators and you would to the airports and ground service providers and IATA 
itself; you will create a quite cohesive ecosystem of aviation stakeholders that are working together. 

177:34 

there would be KPIs 
on a very high 
Simple level, like 
adoption rates,… 

IOSA PM Interview 
…there would be KPIs on a very high simple level, like adoption rates, number of users, user growth per 
month, the volume of data being exchanged, the frequency with which they access the platform. 

177:7 

deliver additional 
safety value, we 
have to move the 
IOSA program into… 

IOSA PM Interview 
…deliver additional safety value, we have to move the IOSA program into what's called a risk-based 
approach. 

177:8 
It's going to be a 
tailored audit scope 

IOSA PM Interview It's going to be a tailored audit scope. 

177:9 

the intention is, of 
course, to ensure or 
to let's say, bring the 
airl… 

IOSA PM Interview 
…the intention is, of course, to ensure or to, let's say, bring the airline industry into the next decade of 
safety monitoring. 

178:3 
Turbulence Reports 
Display 

IATA Turbulence Aware - 
An EFB approach 

Turbulence Reports Display 

178:4 
Leverage greater 
return on investment 
from existing system 

IATA Turbulence Aware - 
An EFB approach 

Leverage greater return on investment from existing system. 
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178:5 
IATA Turbulence 
Aware - An EFB 
approach 

IATA Turbulence Aware - 
An EFB approach 

 

179:2 

Stakeholders asking 
to increase the scope 
for needs that are not 
inclu… 

Fatigue Aware Status 
Report-February 2020 

Stakeholders asking to increase the scope for needs that are not included in our scope. 

179:6 
feasibility of 
expanding the 
program 

Fatigue Aware Status 
Report-February 2020 

…feasibility of expanding the program. 

179:7 

For Pilots: They find 
that the data is not 
enough to support 
their sug… 

Fatigue Aware Status 
Report-February 2020 

For Pilots: They find that the data is not enough to support their suggestions to airlines or believe that the 
repository only provides information for the airline to use against them and they see an increase in their 
workload instead of an efficient roaster.  

18:5 

Interview with 
Emmanuelle 
Gailland, Air France 
KLM @NDC 
Hackathon in Paris - 
October 2017 

Interview with 
Emmanuelle Gailland, Air 
France KLM @NDC 
Hackathon in Paris - 
October 2017 

Audio 

18:6 

Interview with 
Emmanuelle 
Gailland, Air France 
KLM @NDC 
Hackathon in Paris - 
October 2017 

Interview with 
Emmanuelle Gailland, Air 
France KLM @NDC 
Hackathon in Paris - 
October 2017 

Audio 

181:10 

Holistic view on data 
from various sources 

❑ Dynamic Reports 

❑ Dashb… 

Fatigue Aware 
Presentation 2020 

Holistic view on data from various sources ❑ Dynamic Reports ❑ Dashboard with Drill-Down and Drill 

Through (Navigate Fatigue Data) ❑ Multidimensional / Tabular Analytics 

181:11 

Airline Fatigue 
Performance Data 
Repository IATA 
Fatigue Data 
Exchang… 

Fatigue Aware 
Presentation 2020 

Airline Fatigue Performance Data Repository IATA Fatigue Data Exchange ❑ Fatigue Information 

Database ❑ Interfaces to operational systems (LOB - solutions) ❑ Individual Crew Fatigue Capture / 

Survey tools ❑ Decision support Dashboard ❑ Fatigue Data Exchange Repository ❑ Standardized 

Measurements and Performance Indicators ❑ Distribution of Lessons Learned and Reference indicators 

❑ Research Platform 

181:12 
Fatigue Aware 
Presentation 2020 

Fatigue Aware 
Presentation 2020  
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181:5 
Higher quality (crew 
fatigue related) data 

Fatigue Aware 
Presentation 2020 

Higher quality (crew fatigue related) data 

181:6 
Automated (crew 
fatigue related) data 

Fatigue Aware 
Presentation 2020 

Automated (crew fatigue related) data 

181:7 

Provide a toolset to 
effectively and 
efficiently manage 
fatigue as a… 

Fatigue Aware 
Presentation 2020 

Provide a toolset to effectively and efficiently manage fatigue as a key component of overall flight safety. 

181:8 
Decision Support 
Dashboard 

Fatigue Aware 
Presentation 2020 

Decision Support Dashboard 

182:1 
IATA Turbulence 
Aware Presentation 

IATA Turbulence Aware 
Presentation  

182:2 
IATA Turbulence 
Aware Presentation 

IATA Turbulence Aware 
Presentation 

 

182:6 
IATA Turbulence 
Aware Presentation 

IATA Turbulence Aware 
Presentation  

183:8 
IATA Turbulence 
Aware Video 

IATA Turbulence Aware 
Video 

Audio 

183:9 0:32 - 1:23 
IATA Turbulence Aware 
Video 

Audio 

184:1 

Turbulence Aware 
permite a la 
aerolínea prever y 
evitar las turbulenc… 

Turbulence Aware 
Platform communication 

Turbulence Aware permite a la aerolínea prever y evitar las turbulencias al agrupar y compartir (en tiempo 
real) los datos de turbulencia generados por las aerolíneas usuarias de esta nueva herramienta. 

185:1 

A centralized IATA 
database will be 
used to provide a 
unified interfa… 

TISP presentation A centralized IATA database will be used to provide a unified interface to aircraft trajectory data. 

188:1 
The Increasing 
Threat of Turbulence 

The Increasing Threat of 
Turbulence 

 

188:10 
The Increasing 
Threat of Turbulence 

The Increasing Threat of 
Turbulence 

 

188:2 
Data is consolidated, 
quality controlled and 
de-identified 

The Increasing Threat of 
Turbulence 

Data is consolidated, quality controlled and de-identified. 
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188:7 
The Increasing 
Threat of Turbulence 

The Increasing Threat of 
Turbulence  

188:8 

A global platform for 
sharing automated 
EDR turbulence 
reports in re… 

The Increasing Threat of 
Turbulence 

A global platform for sharing automated EDR turbulence reports in real time. 

19:2 

Interview with Finnair 
@NDC Hackathon in 
the Silicon Valley - 
August 2017 

Interview with Finnair 
@NDC Hackathon in the 
Silicon Valley - August 
2017 

Audio 

191:11 

support the concept 
of connectivity to 
SWIM participants 
via a centra… 

Trajectory Intent Sharing 
Platform Project doc 

…support the concept of connectivity to SWIM participants via a central ground system. 

191:3 

Increased ATC 
sector capacities 
Availability/number of 
trajectory inte… 

Trajectory Intent Sharing 
Platform Project doc 

Increased ATC sector capacities, availability/number of trajectory intent downlinks aircraft to ground and 
increase of optimized trajectory approval rate. 

191:4 

The improvement of 
Flight efficiency 
reducing flight time 
and distance… 

Trajectory Intent Sharing 
Platform Project doc 

The improvement of flight efficiency reducing flight time and distance – which reduces fuel burn and 
emissions – for operators who opt for more efficient routes through awareness of the availability of Special 
Use Airspace. 

191:5 

ability of a flight 
planning system to 
utilize machine 
learning, injec… 

Trajectory Intent Sharing 
Platform Project doc 

…ability of a flight planning system to utilize machine learning, inject information from a variety of sources, 
all while analysing cost vs. delay vs. available flight paths, etc. will be a key enabler of reduced fuel usage. 

191:7 

Increased 
collaborative 
planning amongst 
ATM actors → 
Providing real-… 

Trajectory Intent Sharing 
Platform Project doc 

Increased collaborative planning amongst ATM actors → Providing real-time information exchange. 

191:9 
ATC awareness and 
engagement 

Trajectory Intent Sharing 
Platform Project doc 

ATC awareness and engagement. 

192:1 

CEDAR – 
Connected, 
Ecological, Digital, 
Autonomous Ramp - 
is moving g… 

IATA Ground operations 
news: Issue 30 

CEDAR – Connected, Ecological, Digital, Autonomous Ramp - is moving gradually from concept to reality. 
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193:6 Ramp of the Future Ramp of the Future 
 

193:7 

Targets: n Improved 
capacity utilization n 
Increased 
connectivity &… 

Ramp of the Future 
Targets: improved capacity utilization, increased connectivity & data exchange between forwarders and 
handling agents, avoidance of backlogs, increased ramp efficiency and freight handling. 

196:1 

IOSA and the IATA 
Safety Audit for 
Ground Operations 
(ISAGO) are unde… 

Safety_Report_2019_Fina
l 

IOSA and the IATA Safety Audit for Ground Operations (ISAGO) are undergoing a digital transformation.  

197:1 

talk to a large 
number of different 
industry stakeholders 
to understan… 

BIS PM 2 Interview  …talk to a large number of different industry stakeholders to understand whether this value proposition… 

197:13 

it's also very 
inaccurate, because 
you don't have the 
precise location… 

BIS PM 2 Interview …it's also very inaccurate, because you don't have the precise location of the aircraft. 

197:14 

what we have within 
the turbulence aware 
is a digital reporting 
of tur… 

BIS PM 2 Interview 
what we have within turbulence awareness is an automatic digital reporting of turbulence by aircraft and 
flight. 
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197:15 

what the software 
does, it's capturing 
existing avionics data 
that is… 

BIS PM 2 Interview 

…what the software does, it's capturing existing avionics data that is coming from the sensors. For 
example, true airspeed, angle of attack, and these parameters of which there are about eight to 10 are put 
into a mathematical formula which calculates the intensity of turbulence around the aircraft. So it's giving 
you a value to evaluate the state of the atmosphere. It's called a dissipation rate. And this value is in the 
scale between zero and one, with one being extreme turbulence, for example, but the closer it is to zero, 
the smoother the air. And essentially, the software calculates these EDR values, and it's aircraft 
independent. So it just shows the atmosphere so it's very easy to use because it's an absolute value not 
aircraft dependent. So, any aircraft will be reporting the same type of volume flying through the same 
airspace, but the intensity or how strong these EDR values will translate into, like how strong the 
turbulence is, depends on the aircraft size. So these automated reports are then transmitted to the ground 
using traditional communication systems, either through Wi Fi or this almost like text messaging system 
that is used for all the operational communications. And then we capture this data in the ground in real 
time, we quality control it and identify it and make it available as a global data set within less than a 
second. And then a pilot say in flight can receive this information and have an awareness of the state of 
the atmosphere ahead of him. So that's a completely digitized process versus like sending manual reports 
by the pilots. 

197:18 we quality control it BIS PM 2 Interview …we quality control it. 

197:23 

With injuries, even 
though it's a safety 
component also 
comes an econo… 

BIS PM 2 Interview 
With injuries, even though it's a safety component there also comes an economic component because you 
have to be time off work, you have to be compensated. 

197:24 

if the aircraft hits a 
certain level of 
turbulence, we just 
described… 

BIS PM 2 Interview 
if the aircraft hits a certain level of turbulence we just described as severe, it has to go through a 
mandatory maintenance inspection. In many cases, it lasts about four hours. 

197:26 

burning a lot of extra 
fuel trying to avoid 
turbulence or find 
smooth… 

BIS PM 2 Interview 
…burning a lot of extra fuel trying to avoid turbulence or find smooth air or stay in smooth air even though 
it's not their optimal flight level. 



344 

 

197:27 

helping manage flight 
attendants Injuries 
has an economic 
impact 

BIS PM 2 Interview …helping manage flight attendant Injuries has an economic impact. 

197:28 

Take advantage of 
this data and how 
pilots get and 
different people in… 

BIS PM 2 Interview 

Take advantage of this data and how pilots get it, and different people involved in the whole process can 
change their behaviour to better use these tools and manage operations more efficiently. So I don't know if 
that makes sense what I'm saying. But I think that data also offers a lot of possibilities to dive in deeper 
and analyse how your operations can be, can become more efficient from a lot of different standpoints. 

197:31 

This creates like a lot 
of credibility in like 
pilots knowledge and 
ho… 

BIS PM 2 Interview 
This creates like a lot of credibility in like pilots’ knowledge and how they're operating the aircraft so 
passengers are a lot more compliant. 

197:32 
very new or 
innovative 

BIS PM 2 Interview …very new or innovative. 

197:33 

When you deliver 
something that is 
very new or 
innovative, it's very 
d… 

BIS PM 2 Interview 
When you deliver something that is very new or innovative, it's very difficult to get a buy-in because people 
are very cautious of, like, new things and things that have not been explored before. 

197:34 

coming up with rules 
for how this data can 
be shared with 
another mass… 

BIS PM 2 Interview …coming up with rules for how this data can be shared with another massive… 

197:35 

It took us about two 
years to come up 
with a governance 
policy for for… 

BIS PM 2 Interview It took us about two years to come up with a governance policy for this data set. 

197:36 

we were supposed to 
have two to four 
airlines feeding 
platform with th… 

BIS PM 2 Interview …we were supposed to have two to four airlines feeding the platform with the data. 

197:37 

the value of the 
platform is only in as 
many reports as the 
airlines s… 

BIS PM 2 Interview 
…the value of the platform is only in as many reports as the airlines share, because if they don't have data 
coverage, they don't, you know, consider valuable the whole participation. 
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197:38 

So to make it 
sustainable, you 
have to have data in 
the platform, and… 

BIS PM 2 Interview 

So to make it sustainable, you have to have data in the platform, and you have to basically be working with 
a lot of different stakeholders outside of the airline community to ensure that there are solutions to report 
the data from the software and the avionics perspective, for example, and you have to work with a lot of 
different solution providers on the application side to make sure that the data is integrated into all these 
tools that pilots and dispatchers are using. So generating data and working with all these other 
stakeholders in the value chain is basically the recipe just to make it a sustainable initiative. 

197:40 

keep the program 
interesting for the 
users, apart from just 
features 

BIS PM 2 Interview …keep the program interesting for the users, apart from just features. 

197:41 

bringing new areas 
lines into the 
program remains one 
of the biggest c… 

BIS PM 2 Interview …bringing new airlines into the program remains one of the biggest challenges. 

197:42 

there are like quite a 
lot of costs outside of 
participating in this 
d… 

BIS PM 2 Interview 
…there are like quite a lot of costs outside of participating in this data sharing pool. So we work quite 
closely with them to help them build the business case. 

197:43 

to integrate our data 
because even if the 
data is available to 
the air… 

BIS PM 2 Interview 
…to integrate our data because even if the data is available to the airlines unless it's in the right tools that 
their end users use, it's not going to bring like massive value to them. 

197:44 

I'm primarily 
overseeing the 
program's strategy 
and execution 

BIS PM 2 Interview I'm primarily overseeing the program's strategy and execution. 

197:45 
build a business case 
around this program 

BIS PM 2 Interview …build a business case around this program. 

197:46 

develop the right 
governance 
framework for 
sharing and 
accessing this… 

BIS PM 2 Interview 
…develop the right governance framework for sharing and accessing this data from different industry 
stakeholders’ points of view. 
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197:47 

we typically measure 
it by the number of 
reporting tools in the 
platfo… 

BIS PM 2 Interview 
…we typically measure it by the number of reporting tools in the platform, the number of airlines sharing 
data and the number of reports. 

197:48 

now that we started 
the commercial 
phase, which is 
which has slowed 
do… 

BIS PM 2 Interview 
…now that we started the commercial phase, which is what has slowed down due to the crisis, of course, I 
was basically developing the strategy for that as well. 

197:49 

I think are many 
different permeations 
of having this data 
which can p… 

BIS PM 2 Interview 
I think are many different permeations of having this data which can possibly change the overall 
operational like process within the organization to make it more efficient. 

197:5 

this includes the 
technical 
development, the 
stakeholder 
management, t… 

BIS PM 2 Interview 
…this includes the technical development, the stakeholder management, the governance of the program, 
the development of a lot of different technical documentation. 

197:6 

real shift from the old 
way of mitigating 
turbulence to now the 
new wa… 

BIS PM 2 Interview …real shift from the old way of mitigating turbulence to now, the new way, 

197:7 

So we had to 
develop technical 
guidelines on how to 
implement a report… 

BIS PM 2 Interview So we had to develop technical guidelines on how to implement a reporting capability on board the aircraft. 

197:8 

big mobilization of 
many different 
stakeholders in the 
industry 

BIS PM 2 Interview …big mobilization of many different stakeholders in the industry. 

198:2 
Trajectory Sharing 
Platform presentation 

Trajectory Sharing 
Platform presentation  

198:4 

more accurate 
information inbound 
hub allows better 
coordination of i… 

Trajectory Sharing 
Platform presentation 

…more accurate information inbound hub allows better coordination of incoming flights. 

198:5 
Best optimization and 
highest fuel savings 
in given scenario 

Trajectory Sharing 
Platform presentation 

Best optimization and highest fuel savings in a given scenario. 
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198:6 

Increased 
understanding by 
pilots (“why don’t we 
get FL X?”) by 
excha… 

Trajectory Sharing 
Platform presentation 

Increased understanding by pilots (“why don’t we get FL X?”) by exchange of data / intentions, less 
frequency in congestion. 

199:1 

We are supposed to 
handle all the 
projects or programs 
within the stra… 

GOV FDS PMO Interview 
1 

We are supposed to handle all the projects or programs within the strategic streams, regardless of the 
department. 

199:10 
we check if the 
benefits are 
reasonable 

GOV FDS PMO Interview 
1 

…we check if the benefits are reasonable. 

199:11 

make sure that we're 
delivering the 
strategy for the 
airline industry 

GOV FDS PMO Interview 
1 

…make sure that we're delivering the strategy for the airline industry. 

199:12 

Projects will go to the 
Procom. If it's a 
program then it will 
has to… 

GOV FDS PMO Interview 
1 

Projects will go to the Procom. If it's a program then it will have to go to the SLT, and the EPMO will 
manage the process, like CPS is managing for Procom. 

199:13 

for financial 
sustainability, we 
need to look for 
financial, innovativ… 

GOV FDS PMO Interview 
1 

…for financial sustainability we need to look for financially innovative payment methods, new payment 
methods, to reduce the cost of a transaction. 

199:3 

So, whenever I get a 
project, okay, we 
need to assess as 
well the fit… 

GOV FDS PMO Interview 
1 

So, whenever I get a project, okay, we need to assess as well the fit of this project into the strategy, but we 
don't check specifically the alignment with sustainability, but with the strategic pillars. 

199:4 

our role of a PMO. 
Our role is to work 
with the others to 
make it past… 

GOV FDS PMO Interview 
1 

…our role of a PMO. Our role is to work with the others to make it past the governance. 

199:5 

The project by itself 
is just to deliver a 
part of this KPI or to 
enab… 

GOV FDS PMO Interview 
1 

The project by itself is just to deliver a part of this KPI or to enable the achievement of that KPI. 

199:6 

The main thing that 
we check in a 
program, not in the 
project, but in… 

GOV FDS PMO Interview 
1 

The main thing that we check in a program, not in the project but in a program, is the strategic fit, and if it 
is going to achieve the expected KPIs and benefits. 
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199:7 

part of it is the 
sustainability 
because it's part of 
our mission stat… 

GOV FDS PMO Interview 
1 

…part of it is the sustainability because it's part of our mission statement to have a sustainable industry 
financially and non-financially. So, we have environmental KPIs, we have customer KPIs, we have 
financial KPI, we have innovation KPIs, we have digital KPIs. 

199:9 

How are they going 
to function together 
to deliver the 
expected benefi… 

GOV FDS PMO Interview 
1 

How they are going to function together to deliver the expected benefits. 

2:10 

API based 
technology or based 
on internet capability, 
you're able to b… 

NDC PgM Interview 

API-based technology or based on internet capability, you're able to better describe and give more 
information to the customer as to what the offset schemes are. And due to the improved visibility of the 
customer, with more information, and because there is a better division during the shopping process, the 
take-up rate, which I believe is 1% to 3%, could be increased quite significantly. 

2:12 

And they concluded 
that this journey to 
retailing (NDC, ONE 
ORDER, and… 

NDC PgM Interview 
And they concluded that this journey to retailing (NDC, ONE ORDER, and Dynamic offers) could generate 
up to $40 billion worth of annual value for the airlines. 

2:14 

another way of value 
creation to enhance 
revenue 
management. 
Today's… 

NDC PgM Interview 

…another way of value creation to enhance revenue management.  
Today's revenue management just works with the seats per flight. Tomorrow you could include optimizing 
ancillary products as well, and all within a bundle so you could make much richer revenue management. 
Airlines could optimize their distribution mix, in other words, they could choose which channels and what 
products they put through what channel depending on the efficiency of that channel so that it could be the 
cost to the reach of that channel.  

2:15 

Mckinsey considers 
that by merely having 
more relevant offers 
or selli… 

NDC PgM Interview 
Mckinsey considers that merely having more relevant offers or selling new itineraries could drive more 
revenue. 

2:16 
With NDC, you can 
embrace more of the 
payment solutions 

NDC PgM Interview With NDC, you can embrace more of the payment solutions. 

2:17 
Payments are 
essential because 

NDC PgM Interview Payments are essential because you can make some pretty significant cost savings. 
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you can make some 
pretty significant co… 

2:18 

in this new world of 
NDC, you are going 
to have better 
knowledge becau… 

NDC PgM Interview 
…in this new world of NDC, you are going to have better knowledge because, in this new business 
process that NDC enables, the airlines can know who's asking and so they can have much more 
information about the customer. And that's why airlines are going to be able to do personalized offers. 

2:2 
I'm the director of the 
NDC program 

NDC PgM Interview I'm the director of the NDC program. 

2:21 

Tomorrow, they will 
have much more 
information, and they 
could link it… 

NDC PgM Interview 

Tomorrow, they will have much more information, and they could link it to their customer relationship 
management database. They will be able to include a lot more customer background information before 
they push out an offer. So absolutely, NDC is about making offers more relevant, and that's based on the 
knowledge you have of the customer. 

2:22 

there is a lot of data 
because, again, in 
this new world of 
NDC, you'r… 

NDC PgM Interview 
…there is a lot of data because, again, in this new world of NDC, you're able to exploit data for 
segmentation and personalization of results. 

2:23 

NDC creates 
massive disruption, 
the first, I don't know, 
four years, t… 

NDC PgM Interview 
NDC creates massive disruption; the first, I don't know, four years, there was a lot more noise and 
tensions than concrete results. 

2:24 
made people within 
the organization 
nervous 

NDC PgM Interview …made people within the organization nervous. 

2:25 

Between 2013 to 
2016, we had a very 
strong resistance 
from the GDSs an… 

NDC PgM Interview Between 2013 to 2016 we had a very strong resistance from the GDSs and the travel agents’ community. 

2:26 

Everyone was 
against IATA 
because this was 
very, very disruptive 

NDC PgM Interview Everyone was against IATA because this was very, very disruptive. 

2:28 

the standard is so 
complex that if you 
don't help the value 
chain impl… 

NDC PgM Interview 
…the standard is so complex that if you don't help the value chain implement, then nothing's going to 
happen. 
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2:29 

we have targets to 
ensure that we 
capture the 
implementation 
blockers 

NDC PgM Interview …we have targets to ensure that we capture the implementation blockers. 

2:3 The program evolves NDC PgM Interview The program evolves. 

2:32 
leaderboard volumes 
of transactions in the 
very early days 

NDC PgM Interview …leaderboard volumes of transactions in the very early days. 

2:33 
measuring certified 
players 

NDC PgM Interview …measuring certified players. 

2:34 

We have a buyer 
group called the 
"Travel manager 
advisory group”, 
and… 

NDC PgM Interview 
We have a buyer group called the "Travel Manager Advisory Group" and another one called the "Global 
Travel Management Company Advisory Council”. 

2:35 

we also set up a 
June event called the 
"Industry business 
travel summi… 

NDC PgM Interview 
…we also set up a June event called the "Industry Business Travel Summit", where we talk about NDC 
with stakeholders across the value chain. 

2:37 
become the 
backbone of airline 
distribution 

NDC PgM Interview …become the backbone of airline distribution. 

2:38 

With the business 
travel agents and 
even with the GDS, 
who have invest… 

NDC PgM Interview 
With the business travel agents and even with the GDS, who have invested a lot of money so far, there is 
still the risk that if we don't tip it over the top, that it could fall back because it would be in some people's 
interests to slow it down. 

2:39 it's very costly NDC PgM Interview …it's very costly. 

2:4 

starting the journey 
to digitalization to 
airlines using modern 
techno… 

NDC PgM Interview 
…starting the journey to digitalization to airlines using modern technology to be able to distribute their 
products better. 

2:42 

you can simplify 
revenue accounting 
and back end 
processes 

NDC PgM Interview …you can simplify revenue accounting and back end processes. 
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2:44 

we have KPIs on 
how we gather the 
feedback, to play that 
feedback back… 

NDC PgM Interview …we have KPIs on how we gather the feedback, to play that feedback back into the standard. 

2:45 

For each of the 
groups, we've got 
KPIs, making sure 
that we recruit th… 

NDC PgM Interview 
For each of the groups, we've got KPIs making sure that we recruit the right people. Once a group started, 
we have KPIs making sure that people continue to come, because that's how we can demonstrate that 
they see value in what we're doing. 

2:46 

NDC delivers true 
economic 
sustainability on 
revenue profitability. 

NDC PgM Interview NDC delivers true economic sustainability on revenue profitability. 

2:47 
a lot of investment to 
change 

NDC PgM Interview …a lot of investment to change. 

2:5 

NDC is about airlines 
been able to 
distribute in a much 
more agile man… 

NDC PgM Interview NDC is about airlines being able to distribute in a much more agile manner. 

2:6 

NDC is about moving 
to API type 
distribution and API 
connectivity. It… 

NDC PgM Interview 

NDC is about moving to API type distribution and API connectivity. It gives them a lot more agility and 
flexibility because they're much more in control of the offers they put out. So they will be able to put out 
many different types of offers. So of course, it's likely the price, but they can include ancillaries that are 
bundled in the offer or can be bought as add-ons. Personalized offers, they can provide rich content to 
describe the products that they have on offer, etc.  

2:9 

by using this API 
connectivity that 
NDC enables, it's 
easier to get cu… 

NDC PgM Interview 

…by using this API connectivity that NDC enables, it's easier to get customers to participate in carbon 
offsetting schemes, because you can include the opportunity to offset carbon in the shopping process. So 
you could put it at a point where the customer is more likely to see it and to find it relevant and maybe to 
buy it. 

20:11 
Interview with Flyiin 
@NDC Hackathon - 
Berlin 2016 

Interview with Flyiin 
@NDC Hackathon - Berlin 
2016 

Audio 

200:1 

at the program level, 
to check that the 
benefits, the 
financials and s… 

GOV EPMO interview 1 …at the program level, to check that the benefits, the financials and so on are aligned with the strategy. 
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200:10 

I think the role of 
IATA is to provide the 
new capabilities to 
airline… 

GOV EPMO interview 1 
I think the role of IATA is to provide the new capabilities to airlines. That will then be translated into some 
improvements, some savings that will benefit the sustainability of the industry in all the different fields. 

200:11 

Make sure that what 
has been delivered is 
bringing the benefit 
expecte… 

GOV EPMO interview 1 
Make sure that what has been delivered is bringing the benefit expected and then is bringing the 
sustainability that we were expected to deliver. 

200:12 

savings that will 
benefit to the 
sustainability of the 
industry in all… 

GOV EPMO interview 1 …savings that will benefit the sustainability of the industry in all the different fields. 

200:13 

if we talk about 
digitalization, we're 
talking about 
providing new cap… 

GOV EPMO interview 1 
…if we talk about digitalization, we're talking about providing new capabilities that will enable additional 
sustainability. 

200:14 

we are not 
specifically checking 
the impact on 
sustainability of 
each… 

GOV EPMO interview 1 
…we are not specifically checking the impact on sustainability of each program, but its alignment with the 
strategy. 

200:15 

Because you can 
address the strategic 
workstream, but 
maybe you will n… 

GOV EPMO interview 1 
Because you can address the strategic workstream, but maybe you will not address the specific KPI that 
has been defined. So you have to look at that as well. It doesn't mean that if it doesn't fit it will not be 
approved 100%, but we have to be aware. 

200:16 

but they still all have 
to go to Procom to 
get the release of the 
fund… 

GOV EPMO interview 1 …but they still all have to go to Procom to get the release of the funds. 

200:17 

Financial 
sustainability is 
different, because 
CPS is looking at it. 

GOV EPMO interview 1 Financial sustainability is different, because CPS is looking at it.  

200:18 

regarding the ones 
that should be 
sustainable, we have 
as part of ITS… 

GOV EPMO interview 1 
…regarding the ones that should be sustainable, we have as part of ITS reviews definitely this in mind , 
because ITS has its strategy as well, and whenever they suggest a solution architecture, they take this into 
account. 

200:2 
We have to make 
sure that what we are 

GOV EPMO interview 1 We have to make sure that what we are doing is fitting within the strategy. 
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doing is fitting within 
the stra… 

200:3 

I think the strategy 
has been developed, 
in that sense to 
highlight th… 

GOV EPMO interview 1 
I think the strategy has been developed, in that sense, to highlight the areas where we need to invest, so 
that the industry remains sustainable. 

200:4 

we have now 
programs and 
projects defined per 
strategy 

GOV EPMO interview 1 …we have now programs and projects defined per strategy. 

200:5 
the EPMO role is a 
new governance 
body 

GOV EPMO interview 1 …the EPMO role is a new governance body. 

200:6 

there are some KPIs 
that have been 
defined by the board, 
or by the ind… 

GOV EPMO interview 1 
…there are some KPIs that have been defined by the board, or by the industry, and this is what we are 
checking. 

200:8 

we should be able to 
track the benefits of 
the projects and 
programs t… 

GOV EPMO interview 1 
…we should be able to track the benefits of the projects and programs to make sure that they've delivered 
what they are expected to. 

200:9 

every strategic 
workstream they 
have very 
quantitative benefits 

GOV EPMO interview 1 …every strategic workstream they have very quantitative benefits. 

201:1 

At the SLT level the 
idea is to make sure 
that we're looking at 
the pr… 

GOV EPMO interview 2 
At the SLT level the idea is to make sure that we're looking at the program and, firstly, make sure that the 
program is fully aligned with a strategy at its current version, as the strategy is evolving. 

201:10 

for each of the ten 
strategic priority, we 
have a set of industry 
KPIs… 

GOV EPMO interview 2 …for each of the ten strategic priorities, we have a set of industry KPIs with related targets. 

201:11 
we don't necessarily 
have a KPI is for the 
social sustainability 

GOV EPMO interview 2 …we don't necessarily have a KPI for is social sustainability. 
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201:12 

making sure that the 
the benefits 
realization that is 
proposed under t… 

GOV EPMO interview 2 
…making sure that the benefits realization that is proposed under the program very much feels the 
objective of strategy, and we have a good level of confidence that the different projects that constitute the 
program will actually deliver on the benefits, and that these benefits actually are aligning to the strategy. 

201:13 

For environmental 
sustainability, 
digitalization is quite 
important be… 

GOV EPMO interview 2 
For environmental sustainability, digitalization is quite important because under CORSIA it's quite essential 
that the airlines start reporting on their emissions.  

201:14 

direct link also with 
the social 
sustainability 
because anything 
we're… 

GOV EPMO interview 2 
…direct link also with the social sustainability because anything we're doing on the environment side is not 
just about our capacity to sustain growth, but it's also about the industry impact on the society. 

201:15 

Digitalization and 
financial 
sustainability, I think 
it's super connec… 

GOV EPMO interview 2 
Digitalization and financial sustainability, I think it's super connected because whatever we are doing under 
product differentiation, whatever we're doing under efficient airline processes, this is pretty much related to 
digitalization. 

201:16 

for environmental 
sustainability, which 
is one of our 
priorities, we h… 

GOV EPMO interview 2 
…for environmental sustainability, which is one of our priorities, we have one KPI and a set of targets for 
the three years. 

201:17 

For rebalancing 
value chain, product 
differentiation, and 
efficient ai… 

GOV EPMO interview 2 
For rebalancing value chain, product differentiation, and efficient airline processes, which are about the 
financial sustainability of the industry, we also have one KPI for each and one set of targets for each. 

201:18 

we need to make 
sure at the SLT level 
that the program 
submitted is se… 

GOV EPMO interview 2 …we need to make sure at the SLT level that the program submitted is serving the KPI. 

201:19 

at the SLT level we 
will look at the overall 
envelope of the 
program 

GOV EPMO interview 2 …at the SLT level we will look at the overall envelope of the program. 

201:2 

it's by approving the 
program when the 
SLT would be 
actually renewing… 

GOV EPMO interview 2 …it's by approving the program when the SLT would be actually renewing the strategy. 
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201:20 
It's not just related to 
financial 
sustainability 

GOV EPMO interview 2 It's not just related to financial sustainability. 

201:21 

As a summary could 
consider that our 
enhancement of 
sustainability is… 

GOV EPMO interview 2 
As a summary could consider that our enhancement of sustainability is through standardization of digital 
initiatives in the industry. 

201:22 

representative of 
social sustainability 
is, you know that 
under skille… 

GOV EPMO interview 2 
…representative of social sustainability is, you know, that under skilled staff, which is one of our 10 
strategies this year, we have a target related to the diversity pledge to have at least 25% of female gender 
representation by 2025 at senior level management. 

201:4 

when the project is 
submitted to Procom, 
we're not going to 
discuss th… 

GOV EPMO interview 2 
…when the project is submitted to Procom, we're not going to discuss the strategy, and that I think is one 
of the benefits of these processes. We're not going to discuss, again, the strategic intent of the project, this 
would already have been discussed at the SLT. 

201:5 
make sure that we 
have alignment to 
strategy 

GOV EPMO interview 2 …make sure that we have alignment to strategy. 

201:6 

The Advisory Council 
councils are 
upstream, it's about 
when we setting… 

GOV EPMO interview 2 
The Advisory Councils are upstream, it's about when we set the strategy of IATA for the benefit of our 
members. 

201:7 

in terms of 
governance, the 
important part that 
we have not 
discussed… 

GOV EPMO interview 2 
…in terms of governance, the important part that we have not discussed until now is the external 
governance of IATA. And I think it works at two levels. 

201:8 

when it comes to 
setting a strategic 
direction, the second 
level of go… 

GOV EPMO interview 2 
…when it comes to setting a strategic direction, the second level of governance, the highest level is with 
the Chair Committee and the Board. 

201:9 

there are two level of 
governance the 
Advisory Councils 
and the board.… 

GOV EPMO interview 2 
…there are two level of governance the Advisory Councils and the Board. The traffic conferences are 
more than setting the rules for the industry. 

202:1 

First of all, it has to 
be with IATA strategy 
and therefore it is 
also… 

GOV ITS PMO interview 1 First of all, it has to be with the IATA strategy and therefore it is also related to the IT strategy. 
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202:10 

I think we are starting 
with other programs 
related to the 
environment… 

GOV ITS PMO interview 1 
I think we are starting with other programs related to the environment where we are trying to measure the 
impact of the industry on the environment. And thanks to coming up with tools that provide the industry 
better ways of managing their excess CO2. 

202:2 

enterprise PMO, who 
will make sure that 
these programs fit in 
the stra… 

GOV ITS PMO interview 1 …enterprise PMO, who will make sure that these programs fit in the strategy. 

202:3 

the responsibilities 
for the newly formed 
Strategy Group and 
EPMO is t… 

GOV ITS PMO interview 1 …the responsibilities for the newly formed Strategy Group and EPMO is to work on these KPIs. 

202:4 
try to find 
technologies that are 
eco-sustainable 

GOV ITS PMO interview 1 …try to find technologies that are eco-sustainable. 

202:5 

Trying to reduce the 
cost for the airline, so 
it is sustainable. We 
al… 

GOV ITS PMO interview 1 
Trying to reduce the cost for the airline, so it is sustainable. We also always try to look for the best 
technical solutions on the market that are sustainable, and that are basically for the long run. 

202:6 

we try to give the 
airlines and all the 
stakeholders in the 
industry,… 

GOV ITS PMO interview 1 
…we try to give the airlines and all the stakeholders in the industry more information so that they can build 
and run the business in a more sustainable way. 

202:7 

People can see 
what's happening in 
the industry, where 
good things or… 

GOV ITS PMO interview 1 
People can see what's happening in the industry, where good things or bad things are, so they can 
improve themselves to be more sustainable. 

202:8 

So we're not going 
for the newest 
technology in the 
market, but at lea… 

GOV ITS PMO interview 1 
So we're not going for the newest technology in the market, but at least the ones that have proven that 
they're sustainable.  

202:9 

one of the elements 
for IATA, and also for 
the industry is if we 
have… 

GOV ITS PMO interview 1 

…one of the elements for IATA, and also for the industry, is if we have to build tools that are sustainable, 
that means as well that they have to be financially sustainable, that we can continue to support them from 
a technical point of view at a low or minimal cost. So we also ensure that the selected technologies are not 
coming to a cost burn for IATA and, therefore also for the industry. 
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203:1 

the very first one is 
this analysis and 
setup phase, where 
the initiat… 

GOV ITS PMO interview 2 
…the very first one is this analysis and setup phase, where the initiative was strategized to a large degree 
of detail. 

203:2 

normally we include 
KPIs and staff like 
that in business 
cases and oth… 

GOV ITS PMO interview 2 
…normally we include KPIs and staff like that in business cases and other documentation relevant to the 
projects. 

203:3 
capture what we 
deliver as benefits to 
the industry 

GOV ITS PMO interview 2 …capture what we deliver as benefits to the industry. 

203:4 

you're asking for 
sustainability and it's 
mainly related to 
economic s… 

GOV ITS PMO interview 2 …you're asking for sustainability and it's mainly related to economic sustainability. 

203:5 

I haven't seen 
anything that clearly 
states sustainability 
as being me… 

GOV ITS PMO interview 2 I haven't seen anything that clearly states sustainability as being measured in any way. 

203:6 

I would say this is 
both ways that we 
can try to maintain 
certain sust… 

GOV ITS PMO interview 2 
I would say this is both ways that we can try to maintain certain sustainability that will be reflected mainly 
in the scalability of what we offer, and flexibility and how we can adapt this to the most current needs. 

204:1 

we also make sure 
that the workstream 
leader and also the 
SLT member r… 

GOV CPS interview 1 
…we also make sure that the workstream leader and also the SLT member responsible for that strategic 
priority has also been part of the approval process. 

204:10 

Usage is a trigger for 
IATA to tell us 
whether something is 
sustainabl… 

GOV CPS interview 1 Usage is a trigger for IATA to tell us whether something is sustainable or not. 

204:11 

We also make sure 
that all the relevant 
stakeholders have 
been communi… 

GOV CPS interview 1 We also make sure that all the relevant stakeholders have been communicated. 

204:12 
they will listen to the 
FINAC 

GOV CPS interview 1 …they will listen to the FINAC. 



358 

 

204:13 

You have also to 
encourage the 
implementation and 
encourage the 
adopti… 

GOV CPS interview 1 
You have also to encourage the implementation and encourage the adoption. So that became another 
phase of the program where it was focusing on adoption and pushing the usage of it. 

204:14 
Procom is looking at 
projects, EPMO will 
look at programs. 

GOV CPS interview 1 Procom is looking at projects, EPMO will look at programs.  

204:15 

how is digitalization 
supporting the 
sustainability of the 
airlines? W… 

GOV CPS interview 1 
…how is digitalization supporting the sustainability of the airlines? Well, I think for me it boils down to 
becoming more efficient. 

204:16 

the FINAC is a 
forum, as well as the 
FINDEV, to tell us 
what they want… 

GOV CPS interview 1 
…the FINAC is a forum, as well as the FINDEV, to tell us what they want. I suppose through all these 
forums we hear what they need. So, I think, having regular contact with the Advisory Councils, we should 
be able to stay relevant and sustainable. 

204:17 

On the environmental 
one, our biggest 
spend before the 
coronavirus hit… 

GOV CPS interview 1 
On the environmental one, our biggest spend before the coronavirus hit us, our biggest spend in 2020 was 
going to be the environmental projects. 

204:2 
Our strategies have 
been defined in order 
to support the airlines 

GOV CPS interview 1 Our strategies have been defined in order to support the airlines. 

204:3 

the benefit you will 
bring to the industry, 
and also to IATA, it 
doesn… 

GOV CPS interview 1 
…the benefit you will bring to the industry, and also to IATA, it doesn't always need to be to dollar value, it 
can also be qualitative as well. 

204:4 

when you look at a 
program, you are 
focusing on the 
benefits 

GOV CPS interview 1 …when you look at a program, you are focusing on the benefits. 

204:5 

We intend to help 
them economically 
without getting any 
benefit oursel… 

GOV CPS interview 1 We intend to help them economically without getting any benefit ourselves. 

204:6 
EPMO should be 
able to track the 
benefits 

GOV CPS interview 1 EPMO should be able to track the benefits. 
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204:7 

They're doing it 
because it's going to 
help them either 
grow their rev… 

GOV CPS interview 1 
They're doing it because it's going to help them either grow their revenues, grow their margins, or make 
them sustainable. 

204:8 
we're addressing 
environmental 
sustainability 

GOV CPS interview 1 …we're addressing environmental sustainability. 

205:1 

main goal is to 
assess that the 
project a it meets one 
of their busine… 

GOV CPS interview 2 …main goal is to assess that the project meets one of their business strategies. 

205:2 
KPIs and benefits 
realization tracker 

GOV CPS interview 2 KPIs and benefits realization tracker. 

205:3 

ensure that there are 
KPIs that address 
more specific area 
within the… 

GOV CPS interview 2 
…ensure that there are KPIs that address more specific areas within the airline, aviation transport 
sustainability. 

205:4 

my assessment on a 
project is the benefit, 
the benefits that that 
proj… 

GOV CPS interview 2 
…my assessment on a project is the benefit, the benefits that that project is going to bring to our data, to 
our members or to the industry. 

205:5 

a need or a 
requirement that has 
been raised by any of 
the governance… 

GOV CPS interview 2 
…a need or a requirement that has been raised by any of the governance bodies in which the 
stakeholders are involved. 

205:6 

from my point of view 
that's supporting the 
economic 
sustainability be… 

GOV CPS interview 2 
…from my point of view that's supporting the economic sustainability because we are ensuring the funds 
of some stakeholders of the sector. 

207:1 

analyzing the 
strategic position of 
IATA in relation to 
that project a… 

GOV SLT interview 1 
…analysing the strategic position of IATA in relation to that project and assessing its value, aligned to the 
strategy of IATA. 

207:10 

the efficient use of 
digital technology 
can make me able to 
first of a… 

GOV SLT interview 1 

…the efficient use of digital technology can make me able to first of all understand and at the same time 
communicate and request the services without having to go physically or without having to go manually, or 
we have to make complicated phone calls and things like that to achieve that. That is a social impact 
actually because then the person is better served. 
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207:11 

Sometimes we try to 
solve problems 
based on what we 
know from the past… 

GOV SLT interview 1 

Sometimes we try to solve problems based on what we know from the past, while sometimes technology 
can be actually doing the same thing at a fraction of the cost right. And that also has an environmental 
impact, right. For example, at the airports today by implementation of technology of the digital 
transformation that has already happened. We are able to manage a larger volume of passengers with 
smaller, or the same, infrastructure in many cases, meaning that you don't have to replicate infrastructure 
in a mechanical way because now you have the technology. 

207:12 

We have the 
airspace that was 
designed, basically 
40 years ago, if we… 

GOV SLT interview 1 

We have the airspace that was designed, basically 40 years ago. If we use the digital technology that we 
have today, if we're able to use the digital technology, we could actually reduce the environmental impact 
by not needing to either fly inefficiently or build infrastructure that is not necessary anymore because 
technology today can replace a lot of the infrastructure that is there. 

207:2 
I look first of all at the 
alignment in relation 
to the strategy, is t… 

GOV SLT interview 1 
I look first of all at the alignment in relation to the strategy, to see if this is really critical to the success of 
the IATA strategy that has been validated by the board. 

207:4 

when we measure 
financial performance 
or when we measure 
operational p… 

GOV SLT interview 1 
…when we measure financial performance or when we measure operational performance in digitalization, 
we don't necessarily have standard KPIs, even though we do have obviously some KPIs that are 
monitored per project. 

207:5 

we are looking for 
returns that are direct 
benefits to the 
industry 

GOV SLT interview 1 …we are looking for returns that are direct benefits to the industry. 

207:6 

one of the things for 
IATA is to lower the 
overall cost of doing 
busin… 

GOV SLT interview 1 
…one of the things for IATA is to lower the overall cost of doing business, which is linked to the airline 
sustainability, but it's also linked to, obviously, sustainability of the industry itself. 

207:7 
data definitely has a 
very direct impact on 
sustainability 

GOV SLT interview 1 …data definitely has a very direct impact on sustainability. 

208:11 0:24 - 1:45 
Why are IATA's Audit 
Programs Changing 

Audio 

208:12 
Why are IATA's Audit 
Programs Changing 

Why are IATA's Audit 
Programs Changing 

Audio 
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208:8 2:52 - 4:24 
Why are IATA's Audit 
Programs Changing 

Audio 

21:1 
Interview with Iberia - 
AIR Hackathon 
Madrid 2019 

Interview with Iberia - AIR 
Hackathon Madrid 2019 

Audio 

24:3 
Interview with SITA 
@NDC Hackathon - 
Berlin 2016 

Interview with SITA 
@NDC Hackathon - Berlin 
2016 

Audio 

26:10 

Higher and more 
direct customer 
engagement, 
transparency, options 
an… 

Where is the value in 
airline retailing 

Higher and more direct customer engagement, transparency, options and relevance. 

26:11 
Transparency over 
product and options 
to design experience 

Where is the value in 
airline retailing 

Transparency over product and options to design experience. 

26:2 
Personalization/dyna
mic pricing 

Where is the value in 
airline retailing 

Personalization/dynamic pricing. 

26:3 
Where is the value in 
airline retailing 

Where is the value in 
airline retailing 

 

26:4 

What is the challenge 
– Embarking on the 
airline retailing 
transformat… 

Where is the value in 
airline retailing 

What is the challenge – Embarking on the airline retailing transformation. 

26:5 

Optimization of 
corporate 
sales/distribution 
contracts 

Where is the value in 
airline retailing 

Optimization of corporate sales/distribution contracts. 

26:6 
new data sources 
and advanced 
analytics applications 

Where is the value in 
airline retailing 

…new data sources and advanced analytics applications. 

26:7 

Aggregate data 
across customer 
touchpoints, elevate 
through meta data… 

Where is the value in 
airline retailing 

Aggregate data across customer touchpoints, elevate through met data and data partnerships. 

26:9 

customer 
interaction/knowledg
e beyond direct 
channels 

Where is the value in 
airline retailing 

…customer interaction/knowledge beyond direct channels. 
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27:2 
There is innovation in 
airline and travel 
agency IT 

NDC Program - Update 
2018/2019 

 There is innovation in airline and travel agency IT. 

28:1 0:13 - 1:23 
NDC Interview with Yanik 
Hoyles 

Audio 

28:3 
NDC Interview with 
Yanik Hoyles 

NDC Interview with Yanik 
Hoyles 

Audio 

3:10 

there's more data, 
there's more 
knowledge transfer, 
there's more innov… 

NDC PM 2 Interview 
…there's more data, there's more knowledge transfer, there's more innovation because the airline can 
bring a new product or a new innovation to the market much faster. 

3:12 

The full 
personalization and 
very specific niche 
that is enabled by 
ND… 

NDC PM 2 Interview 

The full personalization and very specific niche that is enabled by NDC means that customers are more 
satisfied overall, or can mean that customers are more satisfied overall. So utilizing NDC allows the airline 
to have more knowledge of their customer and the customer to have more knowledge and specimens, 
specific personalized products from the airline. So there's more data, there's more knowledge transfer, 
there's more innovation because the airline can bring a new product or a new innovation to the market 
much faster. 

3:13 

approval governance 
Procom and our 
external approval 
governance, that… 

NDC PM 2 Interview 
…approval governance Procom and our external approval governance, that was called the PDMG (now 
called the SOSP - Shop Order Standards Board). 

3:14 

this year's board 
target is 20% of NDC 
sales of the 
leaderboard airlin… 

NDC PM 2 Interview … this year's board target is 20% of NDC sales of the leaderboard airlines. 

3:15 

monitor certifications 
as a metric of how 
many airlines and 
how many c… 

NDC PM 2 Interview …monitor certifications as a metric of how many airlines and how many companies are involved. 

3:16 
it becomes more 
common throughout 
the industry 

NDC PM 2 Interview …it becomes more common throughout the industry. 

3:18 

We have another tool 
called the NDC 
Matchmaker, which 
actually may, in… 

NDC PM 2 Interview 
We have another tool called the NDC Matchmaker, which actually may, in the long run, be more needed 
and more sustained. Because it allows various players within the value chain to connect to one another. 

3:19 
You're trying to move 
the airline industry, 

NDC PM 2 Interview You're trying to move the airline industry, which is, by nature, risk-averse to innovation in technology. 
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which is, by nature, 
risk-… 

3:2 
control of the 
logistics of our 
program 

NDC PM 2 Interview …control of the logistics of our program. 

3:20 

traditional processes 
are valued. it's trying 
to change a mindset, 
and… 

NDC PM 2 Interview 
…traditional processes are valued. it's trying to change a mindset, and it's trying to change that mindset 
such that money is put towards it. 

3:21 
it has a cost recovery 
aspect 

NDC PM 2 Interview …it has a cost recovery aspect. 

3:22 

it's a complete 
change to the IT 
infrastructure and 
processes of the a… 

NDC PM 2 Interview 
…it's a complete change to the IT infrastructure and processes of the airline in the distribution and delivery 
of their products. 

3:3 the program sponsor NDC PM 2 Interview … the program sponsor. 

3:4 
XML messaging 
standard 

NDC PM 2 Interview …XML messaging standard. 

3:6 

NDC can have a 
significant impact on 
the airlines 
financially, as ther… 

NDC PM 2 Interview 
NDC can have a significant impact on the airlines financially, as there are both potential cost savings and 
potential revenue gains from it. Specifically, with the airlines being able to offer a more personalized retail 
line-up for customers and being able to meet customers' needs better and faster. 

3:8 

The airlines will be 
able to meet and 
deliver a specific 
need or reque… 

NDC PM 2 Interview 
The airlines will be able to meet and deliver a specific need or request of the customer without a 
substantial lag time. 

3:9 

The environmental 
impact is linked to 
better distribution 
channels and… 

NDC PM 2 Interview 

The environmental impact is linked to better distribution channels and airlines being more able to tailor that 
and to personalize. That can also include better things like carbon offsetting and giving the customers 
more specific information about their flight or even when they are choosing the sale of their flight better 
information about the environmental impact of that specific flight. 

31:1 

NDC An update on 
NDC with IATA’s 
Director NDC 
Program Yanik 
Hoyles 

NDC An update on NDC 
with IATA’s Director NDC 
Program Yanik Hoyles 

Audio 

32:2 1:05 - 1:38 Basic explanation of NDC Audio 
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33:1 
New Distribution 
Capability - A new 
way of travelling 

New Distribution 
Capability - A new way of 
travelling 

Audio 

33:2 
New Distribution 
Capability - A new 
way of travelling 

New Distribution 
Capability - A new way of 
travelling 

Audio 

34:3 
Adopting NDC - 
Deployment Patterns 
(for Airlines) 

Adopting NDC - 
Deployment Patterns (for 
Airlines) 

Audio 

35:3 1:22 - 2:52 
NDC Introducing NDC - 
Who will benefit from NDC 
And how 

Audio 

38:1 

IATA's New 
Distribution 
Capability (NDC) 
Program 

IATA's New Distribution 
Capability (NDC) Program 

Audio 

39:1 
Introducing NDC - 
Why NDC 

Introducing NDC - Why 
NDC 

Audio 

4:12 

The second thing is 
sustainability in terms 
of the environment. 
Here t… 

NDC PM 3 Interview 
The second thing is sustainability in terms of the environment. Here the answer is that NDC is a way to be 
much more transparent to customers on what it is you're offering. 

4:13 

innovation is really 
around getting new 
user interfaces, put 
on displa… 

NDC PM 3 Interview 
… innovation is really around getting new user interfaces, putting on display content, getting new 
aggregators who are able to get the content from the airlines, getting new payment forms, getting new 
analytics, getting new ways, new offers, getting new ways to present offers. 

4:14 

in terms of 
governance, 
basically, I could 
keep track of all the 
way t… 

NDC PM 3 Interview 

… in terms of governance, basically, I could keep track of all the way through which is to get the standard 
approved, resolution 787 by DOJ, which is the industry governance, and then in the IATA governance we 
created our own distribution meeting, called the Passenger Distribution Management Group. So I attended 
PDMG from 2011 to 2013 as a PDMG member, and then I moved to another job, I moved to General 
Manager for Central Europe. Now, about last year we changed the name of PDMG to Shop Order 
Standard Board, which is the governing body for NDC and ONE order. SOSB reports to the DAC, which is 
the Distribution Advisory Committee, which was set up just a few months ago. 

4:15 

Our main KPI is a 
percentage of 
volume processed by 
NDC 

NDC PM 3 Interview Our main KPI is a percentage of volume processed by NDC. 

4:16 
the way we make it 
sustainable is by just 

NDC PM 3 Interview …the way we make it sustainable is by just constantly being clear to the industry. 
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constantly being 
clear to th… 

4:17 
main challenge is to 
get GDSs to finish 
their development 

NDC PM 3 Interview …main challenge is to get GDSs to finish their development. 

4:18 

with NDC, we just 
want to make the 
shopping process 
simpler, easier 

NDC PM 3 Interview …with NDC, we just want to make the shopping process simpler, easier. 

4:2 
NDC is about moving 
the industry to API 
distribution 

NDC PM 3 Interview NDC is about moving the industry to API distribution. 

4:4 

airline database 
where you have all 
the details of the co2 
emissions f… 

NDC PM 3 Interview 
…airline database where you have all the details of the CO2 emissions for that particular offer, that 
particular aircraft, that particular flight. And then you may want to compensate. So NDC is going to strongly 
help the offsetting. 

4:6 

with NDC, GDSs are 
acting as 
aggregators, are 
sending shopping 
request… 

NDC PM 3 Interview 
…with NDC, GDSs are acting as aggregators, are sending shopping requests to the airlines, then the 
airlines will respond and create an offer. 

4:7 

store data you can 
play with data; you 
can put a lot of 
analytics AI t… 

NDC PM 3 Interview 
… store data you can play with; you can put a lot of AI analytics to basically better understand your 
customer and fine-tune the offers you want to create. 

4:8 

huge amount of new 
data for the offers or 
the orders. NDC is 
about air… 

NDC PM 3 Interview 
…huge amount of new data for the offers or the orders. NDC is about airlines understanding the demand 
because they get the request. And as such, they are finally in a situation to really understand that 
customers understand the demand. 

4:9 
data becomes really 
even more crucial 
than before 

NDC PM 3 Interview ….data becomes really even more crucial than before. 

41:1 Amadeus and NDC Amadeus and NDC Audio 

42:1 NDC and Airlines NDC and Airlines Audio 

42:3 NDC and Airlines NDC and Airlines Audio 

43:1 What is NDC? What is NDC? Audio 

44:1 1:01 - 1:40 NDC and Travel Sellers Audio 

45:2 0:15 - 0:30 NDC and Collaboration Audio 



366 

 

45:3 
NDC and 
Collaboration 

NDC and Collaboration Audio 

5:11 

The fact that you will 
always know who the 
passenger is and you 
will a… 

NDC PM 4 Interview 
The fact that you will always know who the passenger is and you will always know what their preferences 
are. And based on that knowledge, you're able to propose something much better. 

5:12 

we had sort of 
comms crisis period 
because we didn't 
think through how… 

NDC PM 4 Interview 
…we had a sort of comms crisis period because we didn't think through how the comms were going to be 
impacting overall or how was it going to be impacting the value chain and the different stakeholders. 

5:13 

we were trying to get 
volumes, because if 
we want NDC to be 
relevant,… 

NDC PM 4 Interview 
…we were trying to get volumes, because if we want NDC to be relevant, we need to make sure that there 
are high volumes being processed through NDC. 

5:14 

for 2020, before 
things changed, the 
target was for 21 
airlines to ach… 

NDC PM 4 Interview 
…for 2020, before things changed, the target was for 21 airlines to achieve 20% of their indirect sales 
through NDC. 

5:15 
The main challenge 
was to achieve 
volumes. 

NDC PM 4 Interview The main challenge was to achieve volumes. 

5:16 
historic milestone 
that was done by the 
airlines 

NDC PM 4 Interview …historic milestone that was done by the airlines. 

5:17 

I do stakeholder 
communications in 
the sense that I talk 
with our stak… 

NDC PM 4 Interview I do stakeholder communications in the sense that I talk with our stakeholders. 

5:18 

On the environmental 
and the social 
component. I would 
say they're not… 

NDC PM 4 Interview 
On the environmental and the social component. I would say they're not primarily the benefits for NDC or 
they're not primarily the pillars for the NDC strategy. 

5:19 

So GDSs are crucial 
if we want to make 
sure that volumes 
are achieved 

NDC PM 4 Interview So GDSs are crucial if we want to make sure that volumes are achieved. 

5:2 

communication 
services for the 
whole of NDC 
program 

NDC PM 4 Interview …communication services for the whole of the NDC program. 
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5:20 

with NDC things 
change because 
airlines will be in 
control of sending… 

NDC PM 4 Interview 
…with NDC things change because airlines will be in control of sending out their offers, meaning that the 
airlines will know better who their customers are, and they will be able to provide a better customer 
experience. 

5:3 
publications that we 
publish for the 
program 

NDC PM 4 Interview …publications that we publish for the program. 

5:4 

to make sure that the 
airlines have the 
same sort of 
capabilities of s… 

NDC PM 4 Interview 
…to make sure that the airlines have the same sort of capabilities of selling their own products, not only 
through their website, which is what they're able to do by themselves, but also through the travel agent 
channel and basically it's to upgrade that sort of communication on the internet. 

5:6 

we're trying to do is 
to make airlines more 
profitable because 
they ar… 

NDC PM 4 Interview 
…we're trying to do is to make airlines more profitable because they are going to be able to sell more 
through different channels. 

5:7 

they're also going to 
be able to sell better 
and more 
customized. NDC… 

NDC PM 4 Interview 
…they're also going to be able to sell better and more customized. NDC does allow airlines to know who is 
purchasing if the passenger decides to identify themselves, so that enables airlines to be able to offer what 
that specific passenger or customer desires or values more. 

5:8 

airlines can display 
their carbon offset 
programs through the 
NDC sche… 

NDC PM 4 Interview …airlines can display their carbon offset programs through the NDC scheme. 

5:9 

we make sure that 
the passengers are 
able to communicate 
in advance wi… 

NDC PM 4 Interview 
…we make sure that the passengers are able to communicate in advance with the airlines and tell them, 
okay, I'm going to be flying with this and this mobility aid, or this wheelchair. 

55:1 
managing greater 
volumes of data 

Results of the study on IT 
solutions built around the 
NDC standard January 
2019 

…managing greater volumes of data. 

55:2 

access to third party 
inventory sources 
and integration of 
external d… 

Results of the study on IT 
solutions built around the 
NDC standard January 
2019 

…access to third party inventory sources and integration of external data in the platform. 

56:1 

we're increasing the 
knowledge of the 
airlines. So we are 
increasing t… 

FRED+ PM 3 Interview 
…we're increasing the knowledge of the airlines. So we are increasing their sustainability because they 
are more knowledgeable. 
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58:5 

• FRED+ pairs 
operators directly 
with their respective 
state administe… 

FRED+ General 
Presentation 

• FRED+ pairs operators directly with their respective state administering authority • Safe and secure 
transmission of commercially sensitive data while protecting data confidentiality • Built-in EMP approval 
and archiving function. 
• CORSIA Emissions Report Engine – generates emissions report automatically • Data validation 
functionality to identify data inaccuracies and outliers • Online submission of emissions report from airline 
to administering authority • Addresses data gaps with built-in CERT emissions estimation functionality • 
Fuel efficiency benchmarking and analytics. 

59:1 

FRED+ is an online 
platform developed 
to support and 
facilitate CO2 e… 

CORSIA July18 Webinar 
presentation 

FRED+ is an online platform developed to support and facilitate CO2 emissions reporting. 

59:4 

How do I enter the 
data required? § 
Automated/manual 
data input § Sta… 

CORSIA July18 Webinar 
presentation 

How do I enter the data required? 
§ Automated/manual data input § State-pair, aerodrome-pair and flight-by-flight basis § Embedded CERT 
for emissions estimation § SAF reporting options What will be generated from this? 
Emissions report fully compliant with CORSIA SARPs ready for verification/submission: § Routes will be 
sorted by CORSIA status § Aggregation of fuel and emissions data to highest level possible. 

59:5 

§ Emissions profile 
on aggregate, 
aerodrome and state-
pair level § F… 

CORSIA July18 Webinar 
presentation 

§ Emissions profile on aggregate, aerodrome and state-pair level § Fuel efficiency performance and 
benchmarking § Historical reference data. 

59:6 

Automatic data 
aggregation will 
ensure different user 
groups/users can… 

CORSIA July18 Webinar 
presentation 

Automatic data aggregation will ensure different user groups/users can access different levels of 
information. 

59:7 

Time stamps and 
activity logs will 
ensure full 
transparency in the 
rep… 

CORSIA July18 Webinar 
presentation 

Time stamps and activity logs will ensure full transparency in the reporting process. 

6:11 
help them manage 
their data better, and 
report good data. 

FRED+ PM 1 Interview …help them manage their data better, and report good data.  
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6:14 

There are three main 
workpackages/strea
ms: Communication, 
Platform (di… 

FRED+ PM 1 Interview There are three main work packages/streams: Communication, Platform (digitalization), and Advocacy 

6:15 
Platform 
(digitalization) 

FRED+ PM 1 Interview Platform (digitalization) 

6:16 
there is an advocacy 
component to it. 
That's quite important 

FRED+ PM 1 Interview …there is an advocacy component to it. That's quite important. 

6:17 

The program itself 
deals with data. It 
deals with 
environmental data 
o… 

FRED+ PM 1 Interview 
The program itself deals with data. It deals with environmental data of airlines, trying to help them to put 
that in order, structured, improving the quality of it. So that it can be structured in the emissions report, 
which is the output of the actual CORSIA compliance from the perspective of an airline. 

6:19 

there is work towards 
digitization. You have 
the digitalization 
compon… 

FRED+ PM 1 Interview …there is work towards digitization. You have the digitalization component. 

6:22 

the more that report, 
the more operators 
that have good 
quality data,… 

FRED+ PM 1 Interview 
 …the more that report, the more operators that have good quality data, the more credible the system will 
be. 

6:24 

The more they 
understand their fuel 
efficiency, their fuel 
burn perfor… 

FRED+ PM 1 Interview 
The more they understand their fuel efficiency, their fuel burn performance and their emissions 
performance, the more they will be able to reduce their emissions. 

6:25 

helping them 
understand their 
performance better. 
And based on that, 
m… 

FRED+ PM 1 Interview 
…helping them understand their performance better. And based on that, make more informed decisions 
and ultimately save fuel. So those are the two major environmental impacts. 

6:26 

one is looking at the 
cost of either buying 
or developing a 
system tha… 

FRED+ PM 1 Interview 
…one is looking at the cost of either buying or developing a system that serves the same purpose as 
FRED+. A lot of operators would probably have had to invest in something or build something themselves 
for the purpose, but we are providing it free of charge. 
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6:29 

And we believe that 
there are some main 
advantages of using 
FRED+. For… 

FRED+ PM 1 Interview 

And we believe that there are some main advantages of using FRED+. For example, I would imagine that 
those who have to comply with it sit and make the structure of the data, more likely I don't think it's always 
fun work. But that is something that the system can do in a very automated manner. So you can speed 
things up in a way you can move away from very manual processes, rather than asking someone to build 
a huge Excel macro file. 

6:30 

in the absence of 
such a system, you 
would have had 
someone sit in the… 

FRED+ PM 1 Interview … in the absence of such a system, you would have had someone sit in the airline and figure that out.  

6:31 

The bureaucracy 
involved in reporting 
on CORSIA can be 
reduced as a co… 

FRED+ PM 1 Interview The bureaucracy involved in reporting on CORSIA can be reduced as a consequence of using the FRED+. 

6:32 

what I believe that 
the system is very 
good at doing, is to 
help you s… 

FRED+ PM 1 Interview …what I believe that the system is very good at doing is to help you spot potentially erroneous data. 

6:33 

this is really 
something that can 
save operators, a lot 
of time and re… 

FRED+ PM 1 Interview 
…this is really something that can save operators a lot of time and resources when it comes to verification. 
I think ultimately, when it comes to cost savings, I think it's the verification that's the most significant. 

6:36 
we're looking at the 
number of operators. 

FRED+ PM 1 Interview …we're looking at the number of operators.  

6:37 

Our main objective 
and performance 
indicator is if they are 
using it o… 

FRED+ PM 1 Interview Our main objective and performance indicator is if they are using it or not. 

6:38 

it's relevance for 
operators. We need 
to continue to make it 
more rele… 

FRED+ PM 1 Interview …its relevance for operators. We need to continue to make it more relevant. 

6:4 
help the broader 
industry implement 
CORSIA 

FRED+ PM 1 Interview …help the broader industry implement CORSIA. 

6:40 
some amount 
allocated to 
enhancements and 

FRED+ PM 1 Interview 
…some amount allocated to enhancements and general upgrades, which are beyond just maintenance 
and support. 
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general upgrades, 
which are… 

6:41 

misconceptions 
about practice 
(maybe related to 
program 
communication)… 

FRED+ PM 1 Interview 
…misconceptions about practice (maybe related to program communication). We learned that, in certain 
places, they think that under CORSIA you can only use a specific tool for compliance. 

6:42 

Everything has been 
built from scratch, so 
in the beginning, we 
were f… 

FRED+ PM 1 Interview Everything has been built from scratch, so in the beginning we were facing a lot of technical challenges. 

63:1 0:20 - 1:22 
FRED+ CORSIA 
Reporting Solution 

Audio 

64:2 

Provides valuable 
insights on fuel 
efciency and 
emissions 
performanc… 

FRED+ flyer 
Provides valuable insights on fuel efficiency and emissions performance, including benchmark reports, 
analytical dashboards and on-demand business intelligence. 

64:7 FRED+ flyer FRED+ flyer 
 

65:1 0:34 - 1:18 
IATA Fuel Reporting & 
Emissions Database 
FRED - Subtitles Eng 

Audio 

66:2 

To address these 
challenges and 
minimize the 
administrative burden 
ass… 

Environmental Protection 
– Carbon Offsetting and 
Reduction Scheme for 
2019 

To address these challenges and minimize the administrative burden associated with compliance under 
CORSIA, IATA decided to develop “FRED+”, a tool dedicated to support the reporting of emissions under 
the scheme. The tool can also be used by authorities to administer CORSIA and facilitate the secure 
communication of information between aeroplane operators and their administrating authority. 

66:3 

The core function of 
FRED+ is the secure 
storage and 
processing of the… 

Environmental Protection 
– Carbon Offsetting and 
Reduction Scheme for 
2019 

The core function of FRED+ is the secure storage and processing of the large datasets required under 
CORSIA. 

66:5 

functionality to detect 
outliers and 
represent them 
visually, which wi… 

Environmental Protection 
– Carbon Offsetting and 
Reduction Scheme for 
2019 

…functionality to detect outliers and represent them visually, which will assist operators in identifying 
potentially erroneous data to improve data quality. 
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66:6 

FRED+ automatically 
pairs aeroplane 
operators with their 
administratin… 

Environmental Protection 
– Carbon Offsetting and 
Reduction Scheme for 
2019 

FRED+ automatically pairs aeroplane operators with their administrating authorities in accordance with 
Annex 16. 

67:1 

The system also 
allows data to be 
transmitted from 
operators to state… 

CORSIA The Airlines 
perspective 2019 

The system also allows data to be transmitted from operators to states and verifiers and can be paired 
with the fuel management software. 

68:1 

Removing 
cumbersome 
processes 
traditionally done at 
the airport is a… 

60 seconds with our 
#NEXTTjourney webinar 
speakers 

Removing cumbersome processes traditionally done at the airport is a must if we want to enhance 
passenger experience and cope with the growing number of air travellers. 

69:1 

automation and 
digitalisation will 
drive a change in the 
way we are w… 

60 seconds with... our 
Advanced Processing 
webinar speakers 

…automation and digitalisation will drive a change in the way we are working today on the ramp. 

69:2 

Data sharing, 
connected and 
interactive cargo and 
ULDs (unit load 
dev… 

60 seconds with... our 
Advanced Processing 
webinar speakers 

Data sharing, connected and interactive cargo and ULDs (unit load devices) will help provide needed 
transparency and visibility, and robotics, automation, augmented reality will provide efficiencies needed in 
the future. 

7:10 

give visibility to data 
to those users and 
how they can 
validate and s… 

FRED+ PgM Interview 
…give visibility to data to those users and how they can validate and share information between different 
parties. 

7:11 

There's a lot of built-
in automated 
functionality that 
allows for auto… 

FRED+ PgM Interview 
There's a lot of built-in automated functionality that allows for automated validation upfront already when 
you start loading data. The system already does some initial automated checks. I think that's something 
that adds a lot of value to our airlines and is very, very helpful.  

7:12 

you have modules 
built in that allow you 
to visualize data sets, 
for e… 

FRED+ PgM Interview 
…you have modules built in that allow you to visualize data sets, for example, data outliers. With this 
functionality you can sense-check data sets. 

7:15 

try to unearth with all 
the information that 
we gather, bringing 
some… 

FRED+ PgM Interview 
…try to unearth with all the information that we gather, bringing some visibility to that process, making sure 
that we have all the tools, system, and data to obtain the visibility needed. 
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7:18 

using your system 
makes our life so 
much easier because 
we have basica… 

FRED+ PgM Interview 
…using your system makes our life so much easier because we have basically one person working with a 
huge data set and quickly can do all the validation work in one place, and in a relatively easy way, which 
reduces our time spent, which is cost, and also the FTEs or the staff or resources that have to do the job. 

7:19 

But also then has an 
impact on the quality, 
because our system 
has tho… 

FRED+ PgM Interview 
But also then has an impact on the quality, because our system has those checks for validation in terms of 
accuracy, completeness of data. 

7:2 

strategic angle 
because we need to 
understand our 
direction. 

FRED+ PgM Interview …strategic angle because we need to understand our direction. 

7:20 

the verifier has to 
look at the data and 
make sure that it's 
accurate… 

FRED+ PgM Interview 

…the verifier has to look at the data and make sure that it's accurate and complete. It's a real true 
representation of what the airline has in terms of emissions. If you don't have the right tools and systems, 
you may be missing out on flights. You may be misrepresenting, you could be using, for example, incorrect 
aircraft types. You could not maybe detect outliers. So, as a result of this, a verifier, which is an auditor, 
spends more time with the result of increasing costs. 

7:22 

The real value kicks 
in when you look at 
the data sets, and we 
have so… 

FRED+ PgM Interview 
The real value kicks in when you look at the data sets, and we have some benchmark fuel efficiency 
module when you start looking at your fleet and your fleet type operating over a distance flight type 
operating or tradeline. 

7:23 

Environmental really 
is this visibility that 
you have with the 
system,… 

FRED+ PgM Interview 
Environmentally really is this visibility that you have with the system, allowing you to deploy your aircraft 
fleet in such a way or in a more efficient way that you can actually reduce emissions, you know, and you 
can benchmark yourself. 

7:25 

we have introduced 
this new aircraft 
model, the new and 
the new year i… 

FRED+ PgM Interview 
…we have introduced this new aircraft model, the new one is 20% more efficient than what we had before 
and I communicate this in my annual report and whatever in-flight system, and it has an impact on people 
that they feel okay. 

7:26 

through the 
communication of the 
improvements in co2 
emissions to the… 

FRED+ PgM Interview 
…through the communication of the improvements in CO2 emissions to the public, you are helping to 
generate social sustainability conscience. 
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7:27 

communication of 
knowledge because 
you are setting the 
knowledge of th… 

FRED+ PgM Interview 
…communication of knowledge, because you are setting the knowledge of the CO2 emissions that you 
have in this route with this aircraft. 

7:28 

Innovation is clearly 
a driver on FRED+, 
almost like an 
incentive for… 

FRED+ PgM Interview Innovation is clearly a driver on FRED+, almost like an incentive for people to use the system, 

7:29 

We have some KPIs. 
Actually, it's linked to 
the adoption of the 
system… 

FRED+ PgM Interview 
We have some KPIs. Actually, it's linked to the adoption of the system (users using the system), but also 
linked to our strategy. 

7:3 

how we are 
perceived from the 
outside world. So we 
are now starting wi… 

FRED+ PgM Interview 
…how we are perceived from the outside world. So we are now starting with this big communications 
campaign. 

7:31 

making sure that we 
stay relevant in our 
offering and 
anticipating wha… 

FRED+ PgM Interview 
…making sure that we stay relevant in our offering and anticipating what sort is next in terms of the 
industry's priorities and how we can adapt our systems. 

7:32 

the main challenge 
will really be testing 
the system when we 
reach the… 

FRED+ PgM Interview 
…the main challenge will really be testing the system when we reach the reporting deadline, with the peak 
expected to be at the end of May with airlines submitting their reports. 

7:33 

it's a bit strategic 
role, but my role is 
then also to be the 
program… 

FRED+ PgM Interview …it's a bit of a strategic role, but my role is then also to be the program manager of those programs. 

7:37 

I managed the 
challenge at the 
different levels of the 
organization, i… 

FRED+ PgM Interview I managed the challenge at the different levels of the organization, including Procom. 

7:38 

we basically 
provision for those 
changes that will 
happen in the 
indus… 

FRED+ PgM Interview …we basically provision for those changes that will happen in the industry in CORSIA. 

7:6 
How are airline 
operators going to 
cope with the 

FRED+ PgM Interview 
How are airline operators going to cope with the reporting requirements? Most airlines have never done 
this type of reporting before. 
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reporting 
requiremen… 

71:1 

NEXTT passenger 
vision: to build a 
journey that is 
seamless, secure… 

NEXTT update PEMG20 NEXTT passenger vision: to build a journey that is seamless, secure and efficient. 

71:2 

NEXTT concepts 
increase efficiency 
and improve 
customer experience 
wi… 

NEXTT update PEMG20 
NEXTT concepts increase efficiency and improve customer experience with optimal use of resources, 
existing infrastructure and reduced areas of new infrastructure. 

71:3 
NEXTT update 
PEMG20 

NEXTT update PEMG20 
 

71:4 

NEXTT guides 
technology 
applications and 
processes changes 
which are… 

NEXTT update PEMG20 
NEXTT guides technology applications and processes changes which are the best fit and are globally 
compatible to avoid bespoke, inefficient infrastructure. 

74:1 

increase efficiency 
and improve 
customer experience 
with optimal use… 

NEXTT Impact Report 
…increase efficiency and improve customer experience with optimal use of resources, existing 
infrastructure, and reduced areas of new infrastructure. 

74:3 
Customer 
satisfaction >80% 
Strategic KPI metric 

NEXTT Impact Report Customer satisfaction > 80% Strategic KPI metric. 

77:1 

Digital transformation 
of the aircraft 
turnaround 
processes is 
fundam… 

Airport Digital 
Transformation Shenzen 
NEXTT case study 

Digital transformation of the aircraft turnaround processes is fundamental within our vision. 

77:2 

Enhance the airport 
operation security 
management 
capability. 

Airport Digital 
Transformation Shenzen 
NEXTT case study 

 Enhance the airport operation security management capability. 
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77:4 

Significantly improve 
the passengers’ 
travel experience. 
According to… 

Airport Digital 
Transformation Shenzen 
NEXTT case study 

Significantly improve the passengers’ travel experience. According to the tests, this AI allocation system 
helps increase the airbridge turnover by nearly 0.6 aircraft, which means at least 30 more flights can use 
airbridges each day, benefiting 5,000 more passengers a day, or over 2 million passengers in a whole 
year, reducing use of at least 24,000 shuttle buses a year. Using airbridges for boarding and disembarking 
can greatly shorten passengers’ walking distance, boarding and disembarking durations, and avoid 
burdensome walking process, thus effectively improving the passengers' travel experience in the airport. 

77:5 

Improve the airport’s 
overall operation 
efficiency and reduce 
the oper… 

Airport Digital 
Transformation Shenzen 
NEXTT case study 

Improve the airport’s overall operation efficiency and reduce the operating cost. The use of AI algorithms 
has maximized the usage of aircraft parking stands, especially airbridge served stands, accordingly 
reducing the use of ground transportation vehicles, and shortening the average ground service duration. 
These improvements have contributed to good flight scheduling assurance, and reduced the work intensity 
of ground service personnel, as well as the cost on human resources, facilities, and transportation. 

77:6 

Thanks to the rise of 
the airbridge usage, 
more aircrafts can 
use ele… 

Airport Digital 
Transformation Shenzen 
NEXTT case study 

Thanks to the rise of the airbridge usage, more aircrafts can use electric-powered bridge-served facilities 
for boarding and disembarking, and less transportation vehicles are required, meeting the airport’s 
development requirements on energy conservation and environment friendliness. 

77:7 

Through wider use of 
AI technologies and 
AI capability 
accumulation, t… 

Airport Digital 
Transformation Shenzen 
NEXTT case study 

Through wider use of AI technologies and AI capability accumulation, the airport can better develop the 
extended capabilities of the Advanced Surface Movement Guidance & Control System (A-SMGS), which 
allows for safer, quicker aircraft taxiing at a higher level of efficiency. 
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77:8 

Big data platform 
module: It is used for 
data acquisition and 
maintena… 

Airport Digital 
Transformation Shenzen 
NEXTT case study 

Big data platform module: It is used for data acquisition and maintenance and provides data for upper-
layer services, including ORMS, ADS-B, A-CDM, and operation and control systems. 
• AI platform module: Provides underlying algorithms for upper-layer engines, including various algorithm 
libraries such as machine learning, enhanced learning, linear programming, evolutionary learning, search, 
and recommendation. 
• Engine system module: Provides decision-making basis for various services, including the prediction 
engine, intelligent rule engine, intelligent scheduling optimization engine, and recommendation and 
evaluation engine. 

79:1 

The use of digital 
identity management 
leveraging biometrics 
is an in… 

BA's state-of-the-art 
technology for the airport 
of the future 

The use of digital identity management leveraging biometrics is an integral part of the NEXTT Passenger 
Journey to achieve a seamless, secure and efficient walking pace journey for air passengers. 

79:2 

The initiative 
foresees fully 
coordinated aircraft 
turnaround 
processe… 

BA's state-of-the-art 
technology for the airport 
of the future 

The initiative foresees fully coordinated aircraft turnaround processes using the latest in automation, safety 
and environmentally friendly technologies to increase predictability. 

8:15 

FRED+ is within the 
"advocacy program 
of CORSIA", which 
also includes… 

FRED+ PM 2 Interview 
FRED+ is within the "advocacy program of CORSIA", which also includes the ACE (Aviation Carbon 
Exchange) component/project. 

8:16 

It's going to reduce 
their cost, their 
administrative 
burden, and in g… 

FRED+ PM 2 Interview 
It's going to reduce their cost, their administrative burden, and in general, their frustrations. So they're 
going to be more supportive of complying with CORSIA. 

8:18 

So financial 
sustainability of our 
members is 
dependent on 
making sure… 

FRED+ PM 2 Interview 
So financial sustainability of our members is dependent on making sure that their costs are low, and they 
can make money. 
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8:19 

social impact: Offset 
units or emissions 
units for offsetting 
are gene… 

FRED+ PM 2 Interview 

…social impact: Offset units or emissions units for offsetting are generated from a wide variety of different 
projects and programs. Some of those projects and programs have direct socio-economic benefits beyond 
simply the environmental benefit. I'll use a very simple one as an example: cookstoves in Africa. Instead of 
the local population cutting down the forest to generate energy to cook or heat their homes, they've been 
provided with more efficient cookstoves. Now, those cookstoves reduce emissions because of energy 
efficiency, but at the same time what you're then doing is you're also freeing up the time for people in that 
community not to have to go out and collect wood and bring the wood back. At the same time, there are 
health benefits because they're not burning charcoal or wood inside their homes. So respiratory illnesses 
are reduced. So, you have a full scope of additional benefits beyond simply the emissions reduction. 

8:21 

What FRED+ does is 
assist airlines with 
understanding their 
emissions… 

FRED+ PM 2 Interview 
What FRED+ does is assist airlines with understanding their emissions footprint and profile in a way that 
would be different from the traditional perspective on fuel. 

8:22 

the biggest challenge 
with this was 
convincing SLT and 
other divisions… 

FRED+ PM 2 Interview 
…the biggest challenge with this was convincing SLT and other divisions within our organization of the 
benefits of having a free platform for our members. 

8:23 

the size of the 
community and the 
activity of the 
community 

FRED+ PM 2 Interview …the size of the community and the activity of the community. 

8:24 

We are using the 
number of people 
connecting, and 
mostly we're doing 
i… 

FRED+ PM 2 Interview 
We are using the number of people connecting, and mostly we're doing it by, without getting into details, 
the amount of information being transmitted through the system from one user group to another. 

8:25 

ensure that FRED+ 
remains free of 
charge for the 
lifetime of CORSIA 

FRED+ PM 2 Interview …ensure that FRED+ remains free of charge for the lifetime of CORSIA. 

8:27 
main challenges are 
dealing with user 

FRED+ PM 2 Interview …main challenges are dealing with user management and onboarding to Salesforce. 
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management and 
onboarding to Sal… 

8:28 

FRED+ was a little bit 
unique due to its sort 
of central importance 
in… 

FRED+ PM 2 Interview 
FRED+ was a little bit unique due to its sort of central importance in our strategy to have a successful 
implementation of CORSIA. 

8:3 

platform to facilitate 
simply the reporting 
of emissions, the 
verifica… 

FRED+ PM 2 Interview 
…platform to facilitate simply the reporting of emissions, the verification of emissions, and also the state 
oversight of airline operators within their jurisdiction. 
The value added for the industry is reducing the administrative burden. 

8:4 
The digitalization 
component is the 
platform itself. 

FRED+ PM 2 Interview The digitalization component is the platform itself. 

81:2 

A coordinated 
industry approach to 
implementing NEXTT 
technologies wil… 

Benefits of NEXTT 

A coordinated industry approach to implementing NEXTT technologies will deliver significant long-term 
economic benefits. Improved information sharing, the eradication of queues at traditional points of friction 
and enhanced boarding processes are expected to deliver an overall 25% reduction in airport processing 
time. Monetizing value of time this translates to $5 per journey in gained time. 

81:3 

Boarding time 
savings from the 
introduction of 
biometric 
technologies,… 

Benefits of NEXTT 
Boarding time savings from the introduction of biometric technologies, process automation and 
personalized passenger information allow for reduced waiting time at the gate for passengers. 

83:1 

These are areas 
processes of the 
airport that can be 
outsourced moved… 

IATA and ACI present the 
NEXTT steps for the 
future of airports 

These are area processes of the airport that can be outsourced, moved to occur in places other than at 
airport terminals and buildings. This might include processes that can take place at home, within a local 
city, as part of the whole transportation network or at an off-site dedicated location. 

83:2 

Data sharing and 
communication is the 
key to optimizing 
operations and… 

IATA and ACI present the 
NEXTT steps for the 
future of airports 

Data sharing and communication is the key to optimizing operations and breaking down silos between 
processes and stakeholders. There are many disparate data sources in an airport; bringing these together 
can enable predictive decision-making and real-time tracking allowing airports to become… 
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85:5 0:42 - 1:18 
NEXTT - Let's build the 
journey of the future 

Audio 

87:1 
NEXTT Design Sprint 
Bootcamp - Madrid 

NEXTT Design Sprint 
Bootcamp - Madrid 

Audio 

87:2 
NEXTT Design Sprint 
Bootcamp - Madrid 

NEXTT Design Sprint 
Bootcamp - Madrid 

Audio 

87:4 2:45 - 3:05 
NEXTT Design Sprint 
Bootcamp - Madrid 

Audio 

87:8 
NEXTT Design Sprint 
Bootcamp - Madrid 

NEXTT Design Sprint 
Bootcamp - Madrid 

Audio 

88:2 0:07 - 0:14 
NEXTT Emerging Theme- 
Advanced Processing 

Audio 

89:1 0:05 - 0:27 
NEXTT Emerging Theme- 
Interactive Decision 
Making 

Audio 

9:18 

We have a product 
called eAWB link, 
which is a platform 
for creating e… 

NEXTT PM 1 Interview 
We have a product called eAWB link, which is a platform for creating eAWBs online, which is for small 
forwarders who can't afford to buy expensive systems. 

9:2 
the program that I 
manage, which is 
digital cargo 

NEXTT PM 1 Interview …the program that I manage, which is digital cargo… 

9:20 

all parties from the 
manufacturers, the 
shippers, the logistics 
provid… 

NEXTT PM 1 Interview 

…all parties, from the manufacturers, the shippers, the logistics providers, the transport companies, the 
customs, the government security, everybody along the road has access to the information and quickly 
because ecommerce has to be fast. If you order something you want it within a few days at most. And so, 
digitalization of the air freight supply chain is a very important part of that. From the digitalization 
perspective, this is a economic opportunity. 

9:21 

the impact of what 
we are doing has a 
high potential and a 
very high i… 

NEXTT PM 1 Interview 
…the impact of what we are doing has a high potential and a very high impact on the economics of the air 
freight sector. 
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9:22 

The only way to 
ensure air transport 
relevance is if we can 
ensure ful… 

NEXTT PM 1 Interview 

The only way to ensure air transport relevance is if we can ensure full connectivity to each party in the 
supply chain. If the airlines can work together with the shippers, the e-commerce providers, the 
forwarders, the customs, the airports, the store, the warehousing, etc, in such a way that it's completely 
seamless, then the e-commerce companies like Amazon or Alibaba have no incentive to replace it. 

9:23 

Environmentally, 
there's a very small 
incentive, which is 
the reductio… 

NEXTT PM 1 Interview 
Environmentally, there's a very small incentive, which is the reduction of the use of paper. Every year we 
ship the equivalent of 50 Boeing 747s full of paper. The idea is to go to zero, no paper. 

9:25 

When you start 
increasing what we 
refer to as 
transparency and 
visibil… 

NEXTT PM 1 Interview 

When you start increasing what we refer to as transparency and visibility of that data, you will now be able 
to begin calculating with great detail what is the environmental impact of one piece of cargo, so that as a 
consumer, when you make a decision whether you should buy, as an example, a screwdriver from Alibaba 
in China because it's cheap, versus a screwdriver that was made by a store down the road, that if you 
realize that the environmental impact of one is 30% of its value, and for the other, it's only 1% of the value, 
you might decide to pay a few cents extra, as a consumer. 

9:26 

my view is that the 
transparency and 
visibility of data 
related to the… 

NEXTT PM 1 Interview 
…my view is that the transparency and visibility of data related to the transport of cargo at the greatest 
level of detail has potentially far greater impact or has the ability to impact the environment far bigger than 
its use of paper or the digital consumption of electricity or whatever, by far. 

9:29 

The first one is 
through the 
combination of the 
development of new 
tec… 

NEXTT PM 1 Interview 
The first one is through the combination of the development of new technologies and standards, 
innovation if you prefer to get it with communication, and our awareness building. 

9:3 

we want to do data 
sharing along the 
entire supply chain or 
along the… 

NEXTT PM 1 Interview 

…we want to do data sharing along the entire supply chain or along the entire transport chain, we actually 
have to be multimodal. Whatever standards we develop, they have to work for everybody. Not just for 
airlines and forwarders. And so the focus of digitalization of this supply chain has shifted from that simple 
airline for the relationship, to an end-to-end supply chain across all modes, which is a very different 
approach. 
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9:30 

we have to teach 
them, how to use 
them what it means 
and how does 
impa… 

NEXTT PM 1 Interview 
…we have to teach them how to use them, what it means and how it impacts them. Probably, the latter is 
more important than the former. In other words, our ability to lead through awareness building, training, 
knowledge of our industry, education, etc, is probably even bigger than the innovation part. 

9:31 

Innovation without 
communication is a 
waste of time. 
However, 
communic… 

NEXTT PM 1 Interview 
Innovation without communication is a waste of time. However, communication without innovation would 
still work because we are thought leaders. 

9:32 

The second one is 
around global 
governance. IATA 
has a unique 
position… 

NEXTT PM 1 Interview 
The second one is around global governance. IATA has a unique position as an International Air Transport 
Association that can work with partners at the very highest levels.  

9:34 

If we knew what the 
environmental impact 
of the movement of 
cargo in a… 

NEXTT PM 1 Interview 
If we know what the environmental impact of the movement of cargo in a certain channel is, we can 
optimize it. 

9:36 

We have an 
additional challenge 
in cargo, because it's 
a relatively un… 

NEXTT PM 1 Interview 
We have an additional challenge in cargo, because it's a relatively unimportant topic for chief executives of 
airlines, and for chief executives of IATA. 

9:39 
how companies want 
to implement? 

NEXTT PM 1 Interview …how companies want to implement? 

9:40 

the KPIs that I use 
are, how many 
companies are 
asking for 
information… 

NEXTT PM 1 Interview 

…the KPIs that I use are, how many companies are asking for information about what we're doing? How 
companies want to implement? How many companies want to support? What sort of investments are 
companies making into using this or into participating? How much media attention do we get? How many 
links in clicks we get when we talk about it? 

9:43 

I have a relatively 
easy KPI: the 
number of 
companies that are 
partici… 

NEXTT PM 1 Interview I have a relatively easy KPI: the number of companies that are participating in our pilot program. 
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9:45 

make sure that 
there's a team that is 
capable entirely of 
doing everyt… 

NEXTT PM 1 Interview 
…make sure that there's a team that is capable entirely of doing everything, including managing the future. 
And that extends not just to my team, but also to the industry stakeholders. The need to be sufficient 
stakeholders that are willing to invest sufficient of their time and money to support this. 

9:49 

When you have 
digitalized the real 
world and the 
processes 
associated… 

NEXTT PM 1 Interview 
When you have digitalized the real world and the processes associated with the real world, you could end 
up automating them with artificial intelligence machine learning or, or traditional business rules, engines 
and whatever. 

9:5 

So we have two 
programs within the 
digital cargo. The first 
one is wha… 

NEXTT PM 1 Interview 
So we have two programs within the digital cargo. The first one is what we call e-freight and the other one 
is called ONE Record. 

9:50 
The eAWB KPI is a 
logistics curve 

NEXTT PM 1 Interview The eAWB KPI is a logistics curve. 

9:51 

Now the electronic 
air waybill we now 
have a usage in the 
industry of… 

NEXTT PM 1 Interview 
Now, the electronic air waybill we now have has a usage in the industry of about 70%. So 70% of all 
freight is supported by an electronic document. 

9:52 

it is the need to 
change the way that 
the airlines approach 
data 

NEXTT PM 1 Interview …it is the need to change the way that the airlines approach data. 

9:6 

ONE record drive the 
full digitalization of 
freight air freight in 
par… 

NEXTT PM 1 Interview ONE Record drives the full digitalization of air freight in particular. 

9:8 

it requires 
agreements between 
different countries 
and nations, on fra… 

NEXTT PM 1 Interview 
…it requires agreements between different countries and nations on frameworks for that, and we're 
involved with the European Union, for example, at defining policies and frameworks for how this can work 
at an EU level, but also at an international level. 

9:9 

The only way for us 
to achieve full 
digitalization is to 
ensure that t… 

NEXTT PM 1 Interview The only way for us to achieve full digitalization is to ensure that there are IT solution providers. 

90:1 0:10 - 0:26 
NEXTT Emerging Theme- 
Off-Airport Activities 

Audio 
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91:2 
NEXTT Innovation 
Bootcamp - GAPS 
2019 

NEXTT Innovation 
Bootcamp - GAPS 2019 

Audio 

93:11 
NEXTT Metrics and 
Targets 

NEXTT Metrics and 
Targets 

 

93:8 

enable a significant 
reduction in airline 
processes and 
systems cost t… 

NEXTT Metrics and 
Targets 

…enable a significant reduction in airline processes and systems cost to support sustainable growth. 

93:9 

% of passengers and 
shippers satisfied 
with overall 
experience 

NEXTT Metrics and 
Targets 

% of passengers and shippers satisfied with overall experience. 

94:1 
make air cargo 
easier, smarter and 
faster 

NEXTT program team …make air cargo easier, smarter and faster. 

94:2 predictable, safe NEXTT program team …predictable, safe. 

95:1 

Establishing the 
identity of a person, 
bag, shipment, 
vehicle or othe… 

NEXTT advanced 
processing 

Establishing the identity of a person, bag, shipment, vehicle or other at a touchpoint shall be streamlined 
and friction-free. This requires the technology to capture identity data and robust identity management 
systems to authenticate the data captured. Data connectivity will enable the relevant array of factors to be 
used to determine the next step. Factors could include context data (time and location), risk assessments, 
travel authorizations, customs controls and the customers’ order details are used to determine the next 
step. 

95:2 

Travel processes will 
be updated to use 
new technologies, 
reflecting… 

NEXTT advanced 
processing 

Travel processes will be updated to use new technologies, reflecting and enhancing the way of our daily 
lives. This will create attractive experiences for all users, passengers and staff alike.  

98:1 

Data is shared 
across the supply 
chain in digital 
shipment records, 
c… 

NEXTT cargo journey 
Data is shared across the supply chain in digital shipment records, creating full transparency and 
optimizing people, systems, and assets.  



385 

 

98:2 

An increasing array 
of data is used in a 
variety of ways 
(digital twi… 

NEXTT cargo journey 
An increasing array of data is used in a variety of ways (digital twins, big data analytics, artificial 
intelligence and machine learning) to improve decision-making, risk mitigation, contingency planning and 
enhancing customer satisfaction. 

99:2 

The use of predictive 
modeling and 
artificial intelligence 
will enabl… 

NEXTT interactive 
decision making 

The use of predictive modelling and artificial intelligence will enable swifter real-time decisions using a 
wider array of data than could be performed by any human. Awareness of the changes to a passenger’s 
journey or the status of cargo or baggage will enable the airport to best address the needs of all and 
airlines to optimize the decision-making across their whole network. 
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Appendix C: Template to conduct assessments of the impact on sustainability of 

digitalization programs  

Each board member (OB and SAT) should fill in the tables shown below for each 

digitalization program. From the sustainability perspective, the preferred program will 

have the highest score, although the final SAT selection will also depend on the impact 

offered to each dimension of the TBL framework. This should be adapted based on the 

sector of the organization. 

There will be an OB assessment and an SAT assessment of the program. The final score 

for each of the table cells (Table 35 and Table 36) will be obtained by adding up the total 

scores (1 to 5) and dividing it by the number of members in each of the boards. 

 
Table 35.- Improvements assessment 

 
Table 36.- Enhancements assessment 

The Improvements assessment is equal to the sum of: 

• Automatization = [0.05*AI2AU + 0.04*(BD2AU + DS2AU+IC2AU) 

+0.06*PM2AU]/5 
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• Decision Making = [0.04*AI2DM + 0.1*BD2DM + 0.03*(DS2DM+IC2DM) 

+0.02*PM2DM]/5 

• Knowledge = [0.05*AI2KW + 0.25*BD2KW + 0.15*DS2KW + 0.07*IC2KW + 

+0.05*PM2KW]/5 

The Enhancements assessment is equal to the sum of: 

• Customer Satisfaction = [0.04*(DM2CS + KW2CS) + 0.13*AU2CS]/5 

• Efficiency = [0.14*DM2EF + 0.09*KW2EF + 0.3*AU2EF]/5 

• Safety & Security = [0.03*(DM2SS + KW2SS) + 0.11*AU2SS]/5 

• Transparency = [0.01*(DM2TR + KW2TR) + 0.08*AU2TR]/5 

The “Quantitative Program Assessment” (QPA) will be equal to the sum of 

“Improvements” + “Enhancements” divided by 2. The coefficients used in the above 

formulas are based on the global adjacency matrix (Table 30). 

The QPA may be modified if the strategy of the organization is focused on one specific 

pillar, considering the different “shortest paths” to impact “Social sustainability” vs. the 

other two pillars. If the strategy of the company is focused on “Social sustainability” over 

the other two TBL pillars, the “Safety & Security” assessment has to be multiplied by 

1.3. In the prioritization of “Environmental sustainability” or “Economic sustainability”, 

the term multiplied will be “Efficiency.” 

To give a numeric example, if we assume the strategy of the organization is focussed on 

“Social sustainability”, the program under assessment has obtained a QPA from the OB 

of 67%. 
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The QPA will be compared against the QPAs of the other programs to provide a selection 

criterion.  

The coefficients may vary for the same organization based on the digital and sustainability 

maturity of the organization, for example through increasing the weight of the “Artificial 

Intelligence” cells. They may also change based on the strategy. For instance, if the 

priority of the organization is to push the “Automatization” or “Transparency” of the 

sector, this will require changes in their cell percentages. The coefficients for other sectors 

may change completely, which will require a full sector assessment starting with the semi-

structured interviews. 
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● 3rd *Customer Satisfaction 5 3 4 4% 4% 13% 16% 80% 62%

● 3rd *Safety&Security 1 2 5 3% 3% 11% 1,3 17% 98% 73%

● 3rd Efficiency 4 2 3 14% 9% 30% 1 33% 62% 67%

● 3rd Transparency 2 2 4 1% 1% 8% 7% 73%
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