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ABSTRACT 

OBJECTIVE 

The study aims to investigate what design practitioners and healthcare facility managers deem as 

important benchmarking metrics worldwide, investigating country differences in benchmarking 

usage and which metrics are prioritized. 
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BACKGROUND 

Benchmarking is a regular practice in the healthcare sector, both for clinical and managerial 

aspects to compare, measure and improve standardized processes. However, limited knowledge 

is available about benchmarking procedures in hospital planning, design and construction. 

METHODS 

A web-based survey was designed, revised and pilot-tested in 5 countries; it was adjusted 

according to local experts suggestions and submitted globally via Sosci multilingual platform to 

persons involved in hospital design, research, construction, and facility management. It was 

composed by closed questions on 5-point Likert scale ranking frequency or importance and 

open-ended questions divided into 6 sections. 280 full-responses have been collected. Statistical 

analysis was performed via PowerBI and R-Studio, while qualitative analysis was performed via 

MAXQDA. 

RESULTS 

The findings reported allow for both specific insights per each country or category as well as 

enabling general considerations of a practice that is becoming always more international with 30-

50% of respondents working in international context. The evaluation of the survey highlights the 

most important benchmarks, among others. For example, for respondents from the top five 

countries (Sweden, Spain, Germany, Italy, and the United States), the most important metric for 

benchmark comparability is whether the project was new construction, new construction attached 

to an existing hospital, or interior renovation. Construction date, client type (public vs. private), 

and country of location were also generally rated as the most important metrics by respondents. 
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Other metrics that were consistently rated as important globally included: inpatient unit layout, 

walking distances, number of floors, and whether all patient rooms are private. Space-related 

metrics are considered very important elements in the design and planning of healthcare facilities 

worldwide. Regarding cost-related metrics, all countries consider the ratio Construction Cost per 

Building gross area as the most important.  

CONCLUSIONS 

Benchmarking emerges as a relevant tool for hospital design and planning as it can support 

efficiency, standardization and confidence; currently benchmarking is still underutilized due to 

the challenge of international comparison, access to data outside each specific company as well 

as variation design metrics nationally. Benchmarking strategies should be further investigated to 

support knowledge exchange and to ensure reliable and comparable information globally. 

INTRODUCTION 

Benchmarking is “a continuous quality improvement process by which an organization can 

assess its internal strengths and weaknesses, evaluate comparative advantages of leading 

competitors, identify best practices of industry functional leaders, and incorporate these findings 

into a strategic action plan geared to gain a position of superiority”(Min et al., 1997). 

Benchmarking is thus one approach to “the search for and implementation of best 

practices”(Rogers et al., 1995). 

In the context of hospital projects,  Benchmarking supports strategic planning by refining the 

planning focus and setting targets and goals (González et al., 2005). 
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Benchmarking extends the design process by offering designers objective performance measures, 

baseline standards, and specialty-specific targeted outcomes. Industry benchmarking data allows 

for accurate comparison between projects and against to industry leaders by standardizing 

measures to deliver uniform data. Metrics provide a comprehensive overview of the planning and 

design process, highlighting the most effective practices for the development of a client's new 

facility. Architects and designers formulate design decisions by considering clients' 

requirements, conducting research, referencing case studies, and analyzing historical data. 

Metrics play a crucial role in offering insights to identify the most effective best practices for the 

clients' design. Additionally, metrics leverage historical data to generate cost estimates that can 

be periodically utilized throughout the various project phases (Badlato, 2017). 

Health services research (HSR) primarily applies Benchmarking to identify optimal practices for 

national health systems and treatments. The World Health Organization's World Health Report 

found that while health care costs varied significantly, health status among countries was 

comparable(The World Health Report. 2000, 2000). This  emphasizes the potential for improving 

healthcare performance through the understanding of international practices. International 

Benchmarking data can thus provide the standardized, harmonized data necessary to compare 

health systems globally. Furthermore, Benchmarking data has been used toexplain efficiency 

variations across hospitals and offers strategies for  enhancing their processes (Van Lent et al., 

2010). 

The built environment of the hospital has been shown to impact healthcare processes and 

outcomes (Codinhoto et al., 2009; Zhang et al., 2019). Given that Benchmarks are commonly 

used to compare healthcare processes internationally, an international comparison of 
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Benchmarks for healthcare  architecture is equally relevant. Benchmarking is a collaborative 

process of sharing specific industry practices and metrics to compare results and outcomes. This 

approach applied to different industries tends to result in improved performance, reduction of 

cost variations, and definition of reliable state of the art suggestions for new design or processes 

(Choi et al., 2020; Kahn, 2009; Searles et al., 2013). Hence, in the healthcare sector, it is 

considered a regular practice, both for clinical and managerial aspects (Feibert et al., 2019; Fry et 

al., 2016; Wind & Van Harten, 2017). Healthcare facilities, a fundamental part of the healthcare 

service delivery supply chain, are understudied and approached only as local or episodic 

experiences (Lavy et al., 2019; Mulva & Dai, 2009; Sharma et al., 2021; Viergutz & Apple, 

2022). However, healthcare facilities around the world continue to face similar challenges 

despite their cultural and geographic differences. Rapid developments in medical technology, 

novel patient therapies, and pandemic-response have not only changed operational procedures 

and processes. These changes demand flexible space and a redesign of existing hospital 

structures (Brusamolin et al., 2023). Another challenge is the increasing average age of patients 

in the course of demographic change accompanied by the associated increase in chronic diseases 

and multi-morbid conditions (Song & Ferris, 2018). These examples of future challenges in the 

hospital sector demonstrate that this does not only affect individual facilities but whole supply 

chains at global level. Supporting international exchange could spur strategies and proposals for 

design and implementation to learn from each other how to deal with such challenges and 

opportunities in the future. Moreover, covid-19 stressed the links that supply chains, and 

particularly the healthcare supply chains, have worldwide (Brambilla et al., 2023; Wang et al., 

2022). Like other industries, healthcare organizations and design-related organizations are 
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gradually becoming more internationally minded. Design or construction firms frequently work 

in multiple countries, and in some cases, the cross-border work is fluid and concurrent, such as 

for teams in the United States and Canada or in the Scandinavian countries. It is common for a 

team to compile project information from all countries worked in to inform future work in any 

one of the countries. Similarly, a hospital organization with locations in multiple countries may 

manage their hospital area information centrally, for example to evaluate energy usage or to plan 

maintenance and repairs (Li et al., 2020). There is opportunity for continued collaboration across 

countries to learn best practices in hospital planning, space programming, and operations. For 

example, principles of Evidence-Based Design as key determinants for single-patient bedrooms 

that became prominent in the United States in the 1990s and 2000s have gradually been adopted 

in some other countries also (Anåker et al., 2019). Within this global context, and for 

internationally focused healthcare and design-related organizations, different tools such as 

international standards could be supportive. While examples for other building typologies or 

specific regions are available (AA.VV., 2011; IPMS, 2014), there are few or none for hospital 

design. Nor does the fact that the comparability between different factors such as hospital area 

support comparison. It is also a fact that comparison may be unclear due to different international 

norms in area measurement (Viergutz & Apple, 2022). As a result, limited knowledge is 

available about benchmarking procedures in hospital planning, design, and construction, and 

benchmarking strategies should be further explored to achieve comparability (Kahn, 2009; 

Mulva & Dai, 2009; Searles et al., 2013) 

Therefore, the aim of the study is to explore the importance of benchmarking for hospital 

design and planning according to professionals in the sector. Specifically, this study sought 
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to understand which professions currently leverage benchmarking data for hospital 

planning, how frequently benchmarking is currently used on projects worldwide, and 

which benchmarking data sources are most relevant across professions and/or regions.  

 

METHODOLOGY 

Research design and distribution 

This study consisted of an online web-based survey (Callegaro et al., 2015) emailed to persons 

involved in hospital design, research, construction, and facility management. The English 

version of the survey was developed through an iterative process, gradually refining the content. 

The survey was then translated into four additional languages (Swedish, Spanish, German, and 

Italian) and a glossary of terms was created to clarify concepts within the different geographical 

contexts. Once the survey was ready and uploaded to a multilingual online survey platform, it 

was pretested by two local experts per language. The pilot test participants are experts in their 

respective fields of healthcare design and planning, design, and research. Then all authors 

discussed and included comments in the reviewed English survey based on the pretested 

findings. Finally, the reviewed English survey was translated into the four languages and 

uploaded again to the online survey platform. The survey was administered from September 

2022 to November 2022. Because the survey was aimed at experts in hospital planning, design, 

research, and construction, survey participants were recruited via e-mail invitations to specific 

personal contacts and participants to related studies (Cambra-Rufino et al., 2021), social media 

publications (i.e. Linkedin), and newsletters on local related centers or national associations. The 

survey was administered and developed using the professional software SoSci Survey whose 
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servers and operator are in Munich, Germany (Annex 1). This software provides data protection 

in accordance with European GDPR. All survey phases are summarized in Figure 1.  

[ place Figure 1 approximately here ] 

The survey consisted of six content sections with introductory questions to filter out respondents 

who had no recent experience in this field or did not report using hospital design benchmarking 

(Figure 2). The survey platform did not save any personal information from respondents. Only 

when the survey was finished, respondents interested in learning more about the survey results or 

further research collaboration, were free to contact the authors or enter their email addresses 

independently from their answers to the survey. 

[ place Figure 2 approximately here ] 

 

Data analysis 

The survey results included quantitative and qualitative data. 

Quantitative data was collected using two 5 point Likert-scales to rate frequency and relevance. 

The scale for frequency ranged from never (1) to always (5) while the scale for relevance, ranged 

from not important (1) to very important (5). The variables listed in the questions are defined in 

Table 1. 

[ place Table 1 approximately here ] 

The results were analyzed using Microsoft Power BI, a software for preliminary analysis and for 

creating charts. Inferential analysis was conducted in R 4.3.0/R Studio software for statistical 
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computing. Analysis of variance (ANOVA) testing was performed to determine the statistical 

significance of differences across respondents from specific groups. 

Qualitative data was collected using open-ended responses. This format provided opportunities 

to reflect on answers not shown as default response options  and generate novel responses  

(Porst, 2014). Data coding was considered for the analysis of free-text responses (Popping, 2015; 

Rädiker, 2020) using the software MAXQDA. This software helped to subcategorized according 

to the answers given (inductively), and then supercategorized at a macro level to create 

meaningful clusters of information.  

RESULTS  

The survey was started by 530 persons and 280 respondents fully completed the survey (success 

rate: 53%) respectively from English (26% n=73), Spanish (24% n=68), German (20% n=56), 

Swedish (19% n=52) and Italian languages (11% n=31).  

Where do they work? 

The 530 persons that started the survey  came from thirty-eight different countries. The five top 

countries with the highest participation were: Sweden, Spain, Germany, Italy, and the United 

States. Prevalence of organization types responding varied across countries (Figure 3),  Sweden 

had many responses from healthcare planning/management agencies (governmental) while this 

sector was not strongly represented in other countries, probably due to cultural differences in 

healthcare systems. In Italy many hospital projects are led by engineering firms with sub-

contractors doing architectural design, which may explain the low number of responses from 

architecture/design firms in that country. For the United States, nearly all responses were from 
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architecture/design firms. In general, most of the respondents (48% n=133) were from 

architecture/engineering firms.   

[ place Figure 3 approximately here] 

In terms of internationalization, from the top five countries the respondents worked in 62 

countries in the past 3 years (44 when considering only respondents in architecture/design firms 

and engineering firms).  

Specifically, from Sweden, 33% of respondents (n=6) have worked in other countries, notably in 

Germany and the UK. From Spain, 50% of respondents (n=10) have worked in other countries, 

with the majority being Central and South America. From Germany, 33% of respondents (n=10) 

have worked in other countries, with the distribution quite spread across many countries. From 

Italy, only 18% of respondents (n=4) have worked in other countries. Finally, from the United 

States, 57% of respondents (n=21) have worked in other countries, primarily Canada and China. 

Interestingly, although many Spanish and Swedish respondents work in other countries, no one 

reported working in Sweden or Spain from outside those countries (Figure 4). 

[ place Figure 4 approximately here ] 

Who does what? 

Across all countries public healthcare providers and health planning/management agency 

(governmental) performed “Health planning activities” significantly less frequently than did 

their private counterparts. 
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Practice differences emerged between architecture/design and engineering firms in different 

countries. Difference in practice was analyzed for respondents from A/E firms in the top five 

responding countries. Analysis shows American and Italian respondents report performing 

planning and research tasks more often than did Swedish architects (Figure 5).  

Other “Health Research”, such as research, teaching, developing standards or guidelines, or 

doing comparisons of past projects obtained the lowest response scores (3.0 to 1.7 out of 5). 

Globally, they are mainly done by Healthcare Planning/Management Consulting (Non-

Governmental) firms, while Governmental ones are focused on “Standards development” 

activities. Diversities emerge when looking only at Architecture/Design and Engineering firms. 

In the United States and Australia “Benchmarking and Research” emerged as quite frequent (3.2 

to 3.6 out of 5) as well as “Developing Standards or Guidelines” (3.2 out of 5). Italy rated the 

lowest for these activities (1.8 to 2.6 out of 5) (Figure 5). 

[ place Figure 5 approximately here] 

When asked to report on of “Design and construction activities”, respondents from  

architecture/design firms in the top five responding countries reported that they often or always 

(4.4 out of 5) produce design space layout floor plans, while respondents from all other 

organization types report perform such activities only sometimes (3.3 out of 5) (Figure 6). 

Respondents from architecture and engineering firms and private healthcare providers in the top 

five responding countries were also more likely than their counterparts from other organizations 

to be involved in developing a building design strategy and vision (4.04 and 3.8 respectively, out 

of a possible 5). Public healthcare providers reported participating in building design strategy 
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and vision activities slightly less than did their public counterparts (3.8 and 3.1, respectively, out 

of a possible 5).  

[ place Figure 6 approximately here] 

Which information do they use?  

In terms of information to inform hospital planning and design, the analysis showed a 

statistically significant difference between respondents from the five countries analyzed in the 

relative importance assigned to specific benchmarks, including patient length of stay/length of 

procedure/length of outpatient visits (p=0.039). Respondents from the United States were more 

likely than respondents from Germany, Italy, Spain, and Sweden to say that this metric is 

“important” or ”very important” for planning. Analysis also revealed a significant difference in 

the importance of this metric across different types of organizations (p=0.001). Private healthcare 

providers rated this metric as more important than did other groups. This analysis excluded 

research organizations and standards and guidelines organizations due to low response from 

these groups. There was a statistically significant difference (p=0.034) in the importance that 

respondents from different types of organization assigned the metric of clinical specialties 

involved (e.g. neuro, cancer, teaching, research, etc.). There was also a statistically significant 

difference across organizations in the importance assigned to metrics related to projected growth 

in patient volume (p=0.049). Across countries, respondents differed in the importance they 

assigned to metrics related to healthcare resources in the project area. Respondents in the United 

States and Spain rated these factors as more important than did respondents practicing in the 

other countries. 
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Respondents were also asked to rate the importance of relevant factors for hospital schematic 

planning and design. The only metrics where the importance differed between the programming 

phase and the design phase were site/plot characteristics and the projected length of stay. Site 

and plot characteristics were indeed considered more important during the design phase, and the 

projected patient length of stay which was considered more relevant during the programming 

phase (Table 2).  

[ place Table 2 approximately here ] 

How frequently are benchmarks used? 

Frequency of benchmarking use differed significantly (p = 0.002) across organizations types. 

Respondents from academic/universities reported they rarely (2.3 out of 5) work with 

benchmarking; while respondents from private healthcare providers often (4.3 out of 5) work 

with them. There was a also a statistically significant difference in the frequency of use reported 

by respondents from the top five responding countries (p=0.004).. Cost-related metrics are often 

taken into account in the planning process, especially in Italy (4.2 out of 5), Germany (4.1 out of 

5) and Spain (4.0 out of 5). In Sweden, this is only sometimes the case (3.0).  

In terms of advantages and disadvantages for using benchmarking, the inductive analysis 

clustered the individual responses into supergroups.  

Firstly, the advantages were grouped into three categories: efficiency, standardization and 

confidence (Figure 7). Efficiency was linked to having a head start, more support or orientation 

at the beginning of the process, and better communication with clients. Regarding 

standardization both comparability, consistency and references were emphasized as 
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advantageous features: “helpful for generally always required functional areas”. In relation to 

confidence, terms such as reliability, accuracy, error prevention or budget emerge from the open 

responses.  

[ place Figure 7 approximately here ] 

Secondly, the disadvantages were grouped into the following categories: rigid, incomparable, 

misleading, and time-consuming (Figure 8). Within the rigid group, several people thought 

benchmarking could limit creativity, become a restriction, or avoid differentiation: “Simply 

suggest a range of what everyone else is doing”. The incomparability was related to the difficult 

of benchmarks transferability. In terms of misleading information several aspects such as costlier 

buildings, deviations or lack of reliability were appointed. Finally, relating to time-consuming, 

some people thought that they involved a time delay in the project and needed a continuous 

updating: “Reflect older not current projects”. 

[ place Figure 8 approximately here] 

A part from the advantages and disadvantages, sources for benchmarking are reported to be 

mainly firm-wide sources (the own company) with a statistically significant difference between 

the countries (p=0.007). 

The qualitative analysis of the individual answers given shows that operating (patient 

data), cost and area benchmarks are the most difficult to obtain. Willingness to share 

benchmarking data was statistically significantly different between countries, primarily due to 

German respondents indicating reluctance to share. Respondents were most likely to indicate 



Benchmarking Relevance for Hospital Design and Planning  

 

16 

 

they would be willing to share benchmarks only within their own company (always in all 

countries) rather than other categories such as the general public. 

Top benchmarks 

Space related metrics are globally considered as very important elements for the design 

and planning of healthcare facilities scoring in a range between 4.0 and 4.8 out of 5. 

Statistically significant difference (p=0,004) has been found in the frequency of use of 

Department Gross Area as a benchmark across respondents from different countries. 

Practitioners in the United States, Sweden, and Spain viewed Department Gross Area as a 

statistically significantly more important metric than did those in Germany and Italy (p = 0.004). 

Given that Department Gross Area was rated less important in Italy and Germany, the 

corresponding space-relationship metrics (Department Grossing Factor and Department Gross 

Area per Key Room) were also rated less important. In contrast, these were rated as always 

important in the United States and Sweden. Surprisingly, the Net to Building Grossing Factor 

was rated important in most countries, though rated neutral/indifferent in Germany. Moreover, 

the metric Building Gross Area per Bed was rated important in most countries though 

neutral/indifferent in Sweden.  

In terms of cost related metrics all the countries consider the ratio Construction Cost per 

Building gross area as the most important (between 4.3 to 4.7 out of 5). For both metrics type, 

minor differences on the specific metric used according to different countries or organization 

type as reported in Table 3 and 4. 

[place Table 3 approximately here] 
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[place Table 4 approximately here] 

The most important metric for benchmarking comparability for respondents from the top 

five countries was whether the project is new construction freestanding, new construction 

attached to existing hospital, or interior renovation (4.5 out of 5). Respondents also generally 

rated the metrics of construction date, client type (public vs. private), and country of location as 

most important. Other metrics that were consistently globally rated as important (4 out of 5) 

included: inpatient unit layout, walking travel distances, number of stories, and if all 

patient bedrooms are private. In contrast, less importance (3.5 out of 5) was given to 

benchmarking the number of months taken for design or construction. Respondents from 

US and Swedish architecture/design and engineering firms were statistically (p<0.001) more 

likely than those from other countries to indicate that patient type metric (outpatient vs. 

inpatient) is very important (4.7 out of 5) to consider. Respondents from the US and Spain were 

statistically (p=0.012) more likely to assign high importance (4.5 out of 5) to the patient 

treatment type benchmark (cancer, neuro, ortho, etc.) than their counterparts in Sweden, Italy, 

and Germany (3.8 out of 5). Finally, Swedish respondents assigned statistically significantly 

(p=0.015) greater importance (4.8 out of 5) to the number of outpatient visits, while German 

respondents rated this as less important than those from other countries (3.6 out of 5). Generally, 

respondents also think that it is important to compare projects if they have similar hospital 

type, country, and care model (4 out of 5).  

Finally, comparing organization types, respondents from healthcare planning/management 

agencies (governmental) felt it very important (4.2-4.5 out of 5) that benchmarked projects have 
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similar health system types and similar models of care, while healthcare planning/management 

consulting (non-governmental) felt this less important (3.5-3.6 out of 5). 

DISCUSSION  

This paper shed light into the perspectives from professionals in the hospital design and planning 

sector regarding benchmarking. The results provide an overview of the countries were these 

people work, the type of organizations involved in the sector, the tasks they perform, the 

information they base their decisions on, the way they feel about benchmarking and the top 

benchmarks used in the industry.  The following discussion relates our results with relevant 

aspects such as the globalization of the hospital design and planning practice, the discordances in 

benchmarking and finally, the success of benchmarking into practice. 

Globalization in practice 

Our study shows that most hospital planning and design work in a country is performed by 

persons living in that country, but there is also a significant amount of cross-border work. For all 

countries, approximately 30-50% of hospital planning and design practitioners report doing work 

outside their home country. Thus, it is important for practitioners to have an awareness of 

varying regulations, cultural norms, and benchmarking practices. Interestingly, the design 

expertise can be “exported” or “imported” internationally. Those in the United States, Sweden, 

Germany, Spain, Italy, and Australia were very likely to work in other countries, though often 

not in the same countries. However, it appears rare that persons from outside the country are 

working there – thus these countries currently “export” expertise but do not “import” it. In 
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contrast, design expertise was reported to often be “imported” to South America, Africa, the 

Middle East, China and other Asian countries. 

There was also some variation in types of work that practitioners perform in various countries. 

For determining the healthcare organization strategy and vision or determining the number of 

key rooms (operating rooms, bedrooms, etc.), our data shows that this is sometimes done by 

architecture/design and engineering firms in Italy and the United States, but rarely by those in 

Spain or Sweden. Space programming activities such as determining quantities and types of 

support rooms (equipment rooms, soiled utility, etc.) or determining amount of circulation space 

is often done by architecture/design and engineering firms in Italy, Spain, and the United States, 

but sometimes or rarely done by those in Sweden and Germany. A practical implication of these 

results can be that if an organization often determines the amount of circulation space to include 

in a department, then they will greatly benefit from benchmarking information on department 

grossing factors. Moreover, if a practitioner often works internationally, they will benefit from 

benchmarking comparisons of room sizes and room counts varying by country. This is consistent 

with the idea of continuous improvement through competitive benchmarking, which is already 

well established (Sharma et al., 2021). 

Discordances in benchmarking 

Benchmarking was deemed relevant by all practitioner types and all countries included in the 

survey, with some variation. As one may expect, architecture firms use area-related metrics more 

than cost-related metrics, while engineering and construction firms are the opposite. Germany, 

the United States, and Spain rated highly for often having firm-wide benchmarks available at a 
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one’s own company, while Italy and Sweden rated lower (statistically significant). Italy and 

Sweden also rated slightly lower for having industry-wide benchmarks available. This may 

denote an opportunity in these countries – however in all countries the highest-frequency was 

benchmarks from one’s own personal experience. Most respondents didn’t report having 

difficulty in finding the benchmark information they needed. This may mean that their 

information may be just from one person and may not include a large sample size of projects or 

may not include many types of metrics. Such self-collected benchmarks are easier to customize 

and access but may be less accurate and have a less robust dataset so highly targeted 

comparisons are not possible without industry-specific metrics (Sharma et al., 2021). Some 

organizations have developed industry benchmark databases but they are not common as they are 

a challenge to develop consistently and to maintain up-to-date. For example, the Construction 

Industry Institute (CII) at the University of Texas several years ago created an extremely robust 

hospital design benchmarking database, but information now appears to be sparse (Kahn, 2009; 

Mulva & Dai, 2009). As another example, the Australasian Health Facility Guidelines (AusHFG) 

include benchmarking ratios of department grossing factors and percentages of circulation space 

and engineering space; the specific nature of the information may make updating more feasible. 

Indeed, a third-party organization such as a university or public planning guidelines agency may 

serve as a means to increase information sharing (Gola et al., 2020). In the survey, a person’s 

willingness to share information drops dramatically as the dispersion expands from one’s own 

company to hospital clients to industry organizations to the general public. Public health 

planning agencies were the most willing to share benchmarking information, while private health 

planning agencies were the least willing. Surprisingly, public, and private healthcare providers, 
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as well as architecture firms in Italy, are only often willing to share within their own 

organizations and Germany rated the least likely to share benchmarking information. 

Benchmarking success   

A practitioner working internationally could benchmark projects in other countries if they 

have similar hospital type, similar models of patient care/staffing models, and similar 

healthcare system types (private vs. public). Among our results for architecture/design firms, 

across metrics there was some variation between countries that may be deeper investigated in 

future studies. For example, a statistically significant difference was found that types of patient 

care (outpatient vs. inpatient) was rated very important in the United States and Sweden but rated 

neutral to important in Italy. A potential reason could be that in the United States and Sweden, 

inpatient and outpatient care are distinct established operational models with different design 

characteristics, while this clear separation is under development in Italy with specific and new 

territorial care centers in Italy. As another example, statistical significance was found in that 

patient treatment type (cancer, neuro, ortho, etc.) was rated between important and very 

important in Spain and the United States, while it was rated lower in Germany, Italy, and 

Sweden. A potential reason could be that in the latter countries, spaces are designed more 

generally (flexible universal design) to accommodate a variety of clinical specialties (Brambilla 

et al., 2021). The most important context metric was that hospitals benchmarked be of similar 

type (cancer, general, academic, etc.). This is in alignment with open-ended responses which 

often discussed the importance of making comparisons meaningful and accurate and literature on 

benchmarking within the healthcare industry (Thonon et al., 2015). 
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Survey respondents felt that, in programming and planning, traditional project drivers (such as 

future-state operational model, regulations, guidelines or budget) where more relevant than 

benchmarks, confirming results of previous studies (Cambra-Rufino et al., 2021). Interestingly, 

respondents across countries and across practitioner role type rated future-state operational 

model as a slightly more important programming driver than project budget. However, after the 

programming phase completes, the two factors were rated similarly for the planning phase. As 

expected, the anticipated growth in patient volumes was rated the most important driver for 

programming, while the clinical specialties involved was also rated very highly (e.g. neuro, 

cancer, teaching, research). Respondents denoted different priorities for the planning phase, with 

the most important drivers being the space program in addition to access to daylight and outdoor 

views. Interestingly, there was not a lot of variety across countries on these topics despite 

cultural differences. For example, architects in the United States commonly perform space 

programming, while this is rare in Canada or Australia. Thus, the driver may be important 

regardless of who performs the work. 

 

 

CONCLUSIONS 

This international survey research on hospital design and planning benchmarking collected a 

large dataset and analyzed both qualitative and quantitative data from 280 specialistic 

respondents worldwide. 
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The findings reported in the study allow both specific insights per each country or category as 

well as general considerations of a practice that is becoming always more international. 

Benchmarking emerges as a very important tool for hospital design and planning which is 

currently underutilized due to difficulties in international comparison, data availability 

outside each specific company as well as specific design metrics. Further studies are needed to 

expand the knowledge on this topic. 

In more detail the survey revealed that for the majority of respondents benchmarking in hospital 

design and planning is important. Four conclusions can be summarized. (1)Across all countries 

examined in the study, architecture firms use area-related metrics more than cost-related metrics, 

while the opposite is true for engineering and construction firms. Specifically in relation to area 

benchmarks, a uniform opinion in most countries showed the importance of the metric “Building 

Gross Area per Bed”. This shows the overall number of beds is still a key planning factor. 

Practitioners in the United States, Sweden, and Spain consider Department Gross Area as a more 

important metric than those in Germany and Italy (shows a statistical relevance). One reason for 

this is the fact that this metric (Department Gross Area) is not defined in German standards, for 

example(DIN 277, 2021). It can also be concluded from this that the net-to-gross building factor 

was classified as important in most countries, but as neutral/indifferent in Germany." (2) Across 

all countries surveyed in the study, “public health planning agencies were the most willing to 

share benchmarking information, while private health planning agencies were the least willing”, 

constituting barriers in having global benchmarking strategies. (3) “Patient Type (outpatient vs. 

inpatient) was rated Very Important in the United States and Sweden but rated Neutral to 

Important in Italy.” (4) “Statistical significance was found in that Patient Treatment Type 
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(cancer, neuro, ortho, etc.) was rated between Important and Very important in Spain and the 

United States, while it was rated lower in Germany, Italy, and Sweden.” 

Study Limitations and future developments 

The study involved several practitioners and healthcare related experts from several countries; 

nevertheless only respondents from the most recurrent countries have been included in the 

analysis; therefore further research is needed to expand knowledge in other context, such as 

developing countries. Moreover, starting from the existing dataset, in depth studies can be 

performed in each single sub-section exploring deeper implications.  

References 

Anåker A, von Koch L, Heylighen A, Elf M. “It’s Lonely”: Patients’ Experiences of the Physical 

Environment at a Newly Built Stroke Unit. HERD: Health Environments Research & 

Design Journal. 2019;12(3):141-152. doi:10.1177/1937586718806696 

AA.VV. (2011). Facility Management Part 6: Area and Space Measurement in Facility 

Management (DIN EN 15221-6:2011-12). Beuth Verlag GmbH. 

https://www.beuth.de/de/norm/din-en-15221-6/138427067 

Anåker, A., Von Koch, L., Heylighen, A., & Elf, M. (2019). “It’s Lonely”: Patients’ Experiences 

of the Physical Environment at a Newly Built Stroke Unit. HERD: Health Environments 

Research & Design Journal, 12(3), 141–152. https://doi.org/10.1177/1937586718806696 

Badlato, K. (2017). Measuring Up: Benchmarking in Health Care Architecture. HKS, inc. 

Brambilla, A., Brusamolin, E., Johnson, A. A., Scullica, F., & Capolongo, S. (2023). Lessons 

from the first wave of COVID-19 in Italy: A collection of design strategies to face 



Benchmarking Relevance for Hospital Design and Planning  

 

25 

 

pandemic situations in healthcare facilities. Journal of Emergency Management, 21(7), 

167–184. https://doi.org/10.5055/jem.0746 

Brambilla, A., Sun, T., Elshazly, W., Ghazy, A., Barach, P., & Lindahl, G. (2021). Flexibility 

during the COVID-19 Pandemic Response: Healthcare Facility Assessment Tools for 

Resilient Evaluation. Int. J. Environ. Res. Public Health, 18(11478). 

https://doi.org/10.3390/ijerph182111478 

Brusamolin, E., Brambilla, A., & Capolongo, S. (2023). Learning from COVID 19. A 

Comparison of Innovative Design Solutions for Human-Centered Healthcare Facilities. In 

A. Anzani & F. Scullica (Eds.), The City of Care (Vol. 26, pp. 73–93). Springer 

International Publishing. https://doi.org/10.1007/978-3-031-14608-4_7 

Callegaro, M., Lozar Manfreda, K., & Vehovar, V. (2015). Web survey methodology. Sage. 

Cambra-Rufino, L., Brambilla, A., Paniagua-Caparrós, J. L., & Capolongo, S. (2021). Hospital 

Architecture in Spain and Italy: Gaps Between Education and Practice. HERD: Health 

Environments Research & Design Journal, 14(3), 169–181. 

https://doi.org/10.1177/1937586721991520 

Choi, J., Leite, F., & De Oliveira, D. P. (2020). BIM-based benchmarking for healthcare 

construction projects. Automation in Construction, 119, 103347. 

https://doi.org/10.1016/j.autcon.2020.103347 

Codinhoto, R., Tzortzopoulos, P., Kagioglou, M., Aouad, G., & Cooper, R. (2009). The impacts 

of the built environment on health outcomes. Facilities, 27(3/4), 138–151. 

https://doi.org/10.1108/02632770910933152 



Benchmarking Relevance for Hospital Design and Planning  

 

26 

 

DIN 277:2021-08, Grundflächen und Rauminhalte im Hochbau. (2021). Beuth Verlag GmbH. 

https://doi.org/10.31030/3278234 

Feibert, D. C., Andersen, B., & Jacobsen, P. (2019). Benchmarking healthcare logistics processes 

– a comparative case study of Danish and US hospitals. Total Quality Management & 

Business Excellence, 30(1–2), 108–134. https://doi.org/10.1080/14783363.2017.1299570 

Fry, D. E., Pine, M., Nedza, S. M., Locke, D. G., Reband, A. M., & Pine, G. (2016). 

Benchmarking hospital outcomes for improvement of care in Medicare elective colon 

surgery. The American Journal of Surgery, 212(1), 10–15. 

https://doi.org/10.1016/j.amjsurg.2016.01.037 

Gola, M., Brambilla, A., Barach, P., Signorelli, C., & Capolongo, S. (2020). Educational 

Challenges in Healthcare Design: Training Multidisciplinary Professionals for Future 

Hospitals and Healthcare. Annali Di Igiene: Medicina Preventiva E Di Comunita, 32(5), 

549–566. https://doi.org/10.7416/ai.2020.2375 

González, M. E., Quesada, G., Mack, R., & Urrutia, I. (2005). Building an activity‐based costing 

hospital model using quality function deployment and benchmarking. Benchmarking: An 

International Journal, 12(4), 310–329. https://doi.org/10.1108/14635770510609006 

IPMS. (2014). International Property Measurement Standards: Office Buildings. International 

Property Measurement Standards. https://fastedit.files.wordpress.com/2014/11/ipms-

office-buildings-november-20141.pdf 

Kahn, N. (2009). National Healthcare Capital Project Benchmarking—An Owner’s Perspective. 

HERD: Health Environments Research & Design Journal, 3(1), 5–14. 

https://doi.org/10.1177/193758670900300102 



Benchmarking Relevance for Hospital Design and Planning  

 

27 

 

Lavy, S., Hamilton, D. K., Jiang, Y., Kircher, A., Dixit, M. K., & Lee, J.-T. (2019). Hospital 

Building and Departmental Area Calculation: Comparison of 36 Recent North American 

Projects. HERD: Health Environments Research & Design Journal, 12(4), 174–185. 

https://doi.org/10.1177/1937586719834731 

Li, Y., Cao, L., Han, Y., & Wei, J. (2020). Development of a Conceptual Benchmarking 

Framework for Healthcare Facilities Management: Case Study of Shanghai Municipal 

Hospitals. Journal of Construction Engineering and Management, 146(1), 05019016. 

https://doi.org/10.1061/(ASCE)CO.1943-7862.0001731 

Min, H., Mitra, A., & Oswald, S. (1997). Competitive benchmarking of health care quality using 

the analytic hierarchy process: An example from Korean cancer Clinics. Socio-Economic 

Planning Sciences, 31(2), 147–159. https://doi.org/10.1016/S0038-0121(96)00021-3 

Mulva, S. P., & Dai, J. (2009). Healthcare Facility Benchmarking. HERD: Health Environments 

Research & Design Journal, 3(1), 28–37. https://doi.org/10.1177/193758670900300104 

Popping, R. (2015). Analyzing Open-ended Questions by Means of Text Analysis Procedures. 

Bulletin of Sociological Methodology/Bulletin de Méthodologie Sociologique, 128(1), 

23–39. https://doi.org/10.1177/0759106315597389 

Porst, R. (2014). Fragebogen: Ein Arbeitsbuch. Springer Fachmedien Wiesbaden. 

https://doi.org/10.1007/978-3-658-02118-4 

Rädiker, S. (2020). Offene Survey-Fragen mit MAXQDA analysieren. MAXQDA Press. 

https://doi.org/10.36192/978-3-948768010 



Benchmarking Relevance for Hospital Design and Planning  

 

28 

 

Rogers, D. S., Daugherty, P. J., & Stank, T. P. (1995). BENCHMARKING PROGRAMS: 

OPPORTUNITIES FOR ENHANCING PERFORMANCE. Journal of Business 

Logistics, 16(2), 46–63. 

Searles, B., Mann, R., & Kohl, H. (2013). Benchmarking 2030. The future of benchmarking. 

Global Benchmarking Network. 

Sharma, V., Caldas, C. H., & Mulva, S. P. (2021). Development of metrics and an external 

benchmarking program for healthcare facilities. International Journal of Construction 

Management, 21(6), 615–630. https://doi.org/10.1080/15623599.2019.1573490 

Song, Z., & Ferris, T. G. (2018). Baby Boomers and Beds: A Demographic Challenge for the 

Ages. Journal of General Internal Medicine, 33(3), 367–369. 

https://doi.org/10.1007/s11606-017-4257-x 

The world health report. 2000: Health systems: improving performance. (2000). 

Thonon, F., Watson, J., & Saghatchian, M. (2015). Benchmarking facilities providing care: An 

international overview of initiatives. SAGE Open Medicine, 3, 205031211560169. 

https://doi.org/10.1177/2050312115601692 

Van Lent, W. A., De Beer, R. D., & Van Harten, W. H. (2010). International benchmarking of 

specialty hospitals. A series of case studies on comprehensive cancer centres. BMC 

Health Services Research, 10(1), 253. https://doi.org/10.1186/1472-6963-10-253 

Viergutz, H.-K. S., & Apple, M. (2022). A Comparison of Hospital Area Measurement in 

Germany, Canada, Australia, and the United States: Part 1. HERD: Health Environments 

Research & Design Journal, 15(3), 79–95. https://doi.org/10.1177/19375867221078838 



Benchmarking Relevance for Hospital Design and Planning  

 

29 

 

Wang, C., Yu, L., Kassem, M. A., Li, H., & Wang, Z. (2022). Rapid construction delivery of 

COVID-19 special hospital: Case study on Wuhan Huoshenshan hospital. Advances in 

Computational Design, 7(4), 345–369. https://doi.org/10.12989/ACD.2022.7.4.345 

Wind, A., & Van Harten, W. H. (2017). Benchmarking specialty hospitals, a scoping review on 

theory and practice. BMC Health Services Research, 17(1), 245. 

https://doi.org/10.1186/s12913-017-2154-y 

Zhang, Y., Tzortzopoulos, P., & Kagioglou, M. (2019). Healing built-environment effects on 

health outcomes: Environment–occupant–health framework. Building Research & 

Information, 47(6), 747–766. https://doi.org/10.1080/09613218.2017.1411130 

 

 

Appendixes 

Annex 1 – Full Survey Form 


