
  

  

Abstract—The Data Envelopment Analysis (DEA) 

methodology is one of the most popular nonparametric linear 

programming methods. It was introduced in 1978 and has gained 

popularity throughout different industries and research areas. 

This bibliographic collection incorporates and provides an 

extensive analysis of DEA-related articles from its introduction 

in 1978 to February 2025. The main objective is to survey the 

Web of Science scientific database with the key phrase "DATA 

ENVELOPMENT ANALYSIS" and to present all the hotspots 

and applications DEA has inspired. The Bibliometrix R package 

provided a comprehensive set of techniques through its 

Biblioshiny interface. The findings of the bibliometric study 

reveal the annual scientific production, most relevant authors, 

top-cited and most relevant sources, most relevant affiliations, 

and thematic map of themes that are mainly tackled and 

associated with the overall application of DEA. The synthesis of 

knowledge and publications represents the impact of the DEA 

application and development since its inception.   

 

I. INTRODUCTION 

Organizational efficiency and effectiveness are crucial for 
success in today's dynamic and rapidly changing business 
environment. Over time, there have been several definitions of 
efficiency in scholarly literature. Efficiency is a multifaceted 
concept with applications across various fields. Generally, it 
refers to using resources to maximize production [12]. Despite 
many definitions in scholarly literature, its main focus is 
optimizing resource utilization to effectively achieve desired 
outcomes. 

This study aims to provide a comprehensive bibliographic 
analysis of DEA-related studies since the introduction of DEA 
methodology in 1978. For this purpose, the Web of Science 
scientific database was surveyed, and the data analysis was 
conducted using the R package Bibliometrix and Biblioshiny. 
The analysis of bibliometric results first presents the main 
bibliometric statistics, and subsequently, it considers authors, 
indicators, information, and the countries of research [29].  

The findings of this study offer a holistic understanding of 
the DEA methodology and could inspire data analysts, 
managers, consultants, and academic members to incorporate 
this methodology at a larger scale in the future due to its large 
application potential. 

The rest of this paper is structured as follows: Section 2 
provides a theoretical background on the DEA. Section 3 
thoroughly presents the research method, whereas Section 4 
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reveals the results. Section 5 discusses the most interesting 
findings and insights and concludes the paper. 

II. THEORETICAL BACKGROUND ON DEA  

A. Introduction of DEA methodology 

Data Envelopment Analysis (DEA) was introduced in 1978 
as a nonlinear programming model to measure the efficiency 
of decision-making units in public programs [4]. Its earlier 
beginnings of application are related to the evaluation of the 
program follow-through experiment in U.S. public school 
education [5], to the evaluation of not-for-profit entities [6], 
and to the evaluation of the efficiency of a public education 
program [7]. The significance of DEA methodology was soon 
recognized in scientific circles, which led to a continuous and 
rapid growth in further development and application in the 
field of DEA-related research [14], [20]. The great interest of 
researchers and practitioners in the theoretical development 
and application of DEA as a versatile tool for measuring 
performance indicates the distinct popularity of the 
methodology based on numerous publications in both 
reputable journals and international conferences [19]. DEA is 
one of the most accepted and applied methodologies for 
evaluating the relative efficiency of entities or decision-
making units with multiple inputs and outputs [1], [17], [26], 
[28]. DEA provides a scalar measure of the efficiency of the 
organizations being evaluated and provides their effective 
input and output levels [2]. 

B. DEA basic models 

There are two basic DEA models which are named after 
their founders, CCR-Charnes, Cooper, and Rhodes and BBC-
Banker, Charnes, and Cooper) models [4], [8], [10], [25]. The 
main feature by which the models differ is the set of feasible 
activities and frontiers [33]. The CCR model assumes constant 
returns to scale, meaning that output variables grow 
proportionally with input variables, while the BCC model 
assumes variable returns to scale, meaning that proportional 
changes in inputs do not necessarily imply proportional 
changes in outputs [10], [16], [21].  

A number of extensions and modifications of the basic 
DEA models are presented in the literature [31]. Extensions of 
the DEA method in the context of multilevel, stochastic, and 
fuzzy DEA models are discussed in [20]. In [9] authors argued 
about desirable and undesirable outputs, while in [34] authors 
analysed variable returns to scale and non-discretionary inputs. 
A comparison of basic DEA models with extensions is 
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analysed in [18]. An extension of deterministic to stochastic 
DEA is described in [24]. 

C. Most common applications of DEA methodology 

There has been “an exponential growth in the number of 
publications related to theory and applications of Data 
Envelopment Analysis (DEA)” [14]. In [13] authors found 
that there was literally “exponential” growth in the number of 
publications between DEA's introduction in 1978 and 1995. 

Some researchers have carried out different studies on 
bibliometric analysis on DEA. For instance, in [14] authors 
found that “energy, industry, banking, education and 
healthcare including hospital” are the most applied research 
areas of DEA. In [22] authors reveal that "agricultural 
production, dairy farms, industries, renewable energy 
systems, non-renewable energy systems, transportation 
systems, airlines" are the most common applications of DEA 
methodology. 

There are other authors who focus solely on the applications 
of DEA in a certain industry. Namely, in [11] authors focused 
on DEA in banking; in [16] authors explored the DEA 
application in sustainable supplier selection process; in [15] 
authors focused on the DEA applications in multimedia; 
whereas the paper [23] investigated the DEA applications in 
forest engineering. 

III. RESEARCH METHODOLOGY 

This bibliometric study was conducted in the field of Data 
Envelopment Analysis (DEA), and all sources in the Web of 
Science database were eligible for inclusion. The data for this 
study was collected from the Web of Science (WoS) scientific 
database, with no restrictions on the language, date, or type of 
publications imposed. WoS from Thomson Reuters (ISI) was 
“the only citation database and publication which covers all 
domains of science for many years” and arose from the Science 
Citation Index in the 1960s. The main rationale for its survey 
was found in the notion that it has “strong coverage which goes 
back to 1990 and most of its journals written in English” [3]. 
Web of Science, which is known for its journal selection 
criteria, ensures that only high-quality, peer- reviewed papers 
are included. This database encompasses many disciplines, 
such as economics, sociology, and politics. The 
interdisciplinary approach is crucial for the context of an in-
depth understanding of this topic and such an analysis. 

The search term, i.e., keyword used, was "DATA 
ENVELOPMENT ANALYSIS". The main objective was to 
include all the published research thus far with the application 
of the DEA, and to perform several types of analyses, including 
collaboration networks, keyword analysis, trends over time, 
country, and affiliation-related analyses, etc.  

Figure 1.  Basic information regarding the survey. (Source: Authors work 
with Bibliometrix software) 

 

 

Figure 2.  Annual Scientific Production. (Source: Authors work with 
Bibliometrix software) 

 

A datafile in BiB format was created totaling 21,894 
papers, and this file was analysed using the Biblioshiny “web 
interfase of the Bibliometrix R package” [32] for the 
bibliometric analysis. 

IV. RESULTS 

This bibliometric study incorporates a total of 21,894 
papers published in the period from 1980 to 2025 in the Web 
of Science database. Fig. 1 shows there are 28,709 authors to 
these publications, 388,305 used references and the annual 
growth rate is 13.37%. The average citations number per 
document was 24.7.  

Focusing on the yearly research publication/growth, Fig. 2 
illustrates the main trends regarding research interest in DEA 
applications. As shown in Fig. 2, the annual scientific 
production started increasing in 1980 (right after its 
introduction in 1978) and has grown steadily until 2004, when 
it experienced a rather steep rise until today. The application of 
DEA methodology is so wide, and the annual scientific 
production only confirms this notion. The scientific annual 
production reveals the “evolution of a particular activity in any 
field of research” [27], and in this case, in the DEA application.  

Fig. 3 reveals the most relevant sources (i.e. journals) where 
the DEA-related studies were published. These are the 
European Journal of Operational Research (with 979 
documents), followed by Sustainability Journal with 608 
documents and Journal of Cleaner Production with 502 
documents. This is consistent with the findings of the seminal 
bibliometric study in [14] and in [30].  
Figure 3.  Most relevant sources. (Source: Authors work with Bibliometrix 

software) 

 



  

Figure 4.  Most relevant authors. (Source: Authors work with Bibliometrix 
software) 

 

Fig. 4 shows the most relevant and contributing authors: Li, 
Y. (with 238 papers), Chen, Y. (with 181 papers), and Wu, J. 
(with 165 papers). 

As for the most relevant documents and articles, logically, 
the paper of Banker et al. (1984), which introduces the BCC 
DEA model, is the most cited paper in the period 1980-2025, 
with a total of 9691 citations. Thereafter, Tone's (2001) paper 
has 3281 citations, and Andersen's (1993) paper has 2398 
citations. The list of the most influential and cited works is 
presented in Fig. 5. 

In Fig. 6, China appears to be the most cited country in the 
DEA-related papers, with 145,738 citations. It is followed by 
the USA (with 91,651 citations) and the UK (with 35,353 
citations). This is partially in line with the study [30], where 
was found that authors from the USA and the UK are countries 
with the most researchers in the DEA publications. 

 

Figure 5.  Most global cited documents. (Source: Authors work with 
Bibliometrix software) 

 

Figure 6.  Most cited countries. (Source: Authors work with Bibliometrix 
software) 

 

Figure 7.  Most relevant words. (Source: Authors work with Bibliometrix 
software) 

 

As presented in Fig. 7, the most relevant words used in the 
studies published ever since the introduction of DEA are “data 
envelopment analysis” with 8077 occurrences, “efficiency” 
with 4093 occurrences and “DEA” with 2328 occurrences. 
This is in line with the findings in [30].  

In Fig. 8, the thematic map is presented. It reveals that the 
central bubble corresponds to "data envelopment analysis," 
associated with concepts like "efficiency" and "performance." 
Its position near the center indicates it has moderate centrality 
and development, highlighting its significance while 
suggesting potential for further research. This type of analysis 
is crucial for identifying research gaps and strategic 
opportunities within the scientific community, allowing 
researchers to focus on high-impact areas or explore niche 
topics with specialized insights. 

Figure 8.  Thematic map. (Source: Authors work with Bibliometrix 
software) 



  

 

Figure 9.  The treemap of DEA-related documents in the Web of Science 
database. 

 

The tree map in Fig. 9 reveals rather interesting insights. 
Namely, it highlights the combination of possible keywords 
used in the DEA-related papers. Most of the papers in the WoS 
database use the terms "data envelopment analysis" (14%), 
“efficiency” (10%), “DEA” (10%), and "performance” (8%).  

V. CONCLUSION 

The main inspiration for this bibliometric study was the 
DEA methodology itself and its major popularity across 
different industries and research areas. The main objective of 
this bibliometric study is to provide a comprehensive 
bibliographic analysis of DEA-related studies ever since the 
introduction of DEA methodology in 1978. For this purpose, 
the Web of Science scientific database was surveyed, and the 
data analysis was conducted with the use of the R package of 
Bibliometrix and Biblioshiny.  

This study provided a comprehensive survey and 
bibliometric analysis of scholarly literature in Data 
Envelopment Analysis (DEA), highlighting key trends, 
influential authors, prominent journals, and evolving research 
themes. The analysis revealed a steady growth in DEA-related 
publications since its inception in 1978, with significant 
contributions from both academic and applied research 
domains. The most prolific authors and institutions have 
played a critical role in shaping the field, and citation analysis 
helped identify foundational works that continue to influence 
current research. 

The thematic evolution of DEA research indicates a 
transition from methodological advancements to more 
application-driven studies, particularly in healthcare, 
education, energy efficiency, and environmental assessment. 
The integration of DEA with other techniques such as machine 
learning, multi-criteria decision-making, and fuzzy logic 
reflects the field’s growing interdisciplinarity. 

This bibliometric study incorporates a total of 21,894 
papers published in the period from 1980 to 2025 in the Web 
of Science database. Moreover, there are 28,709 authors in 
these publications, 388,305 used references, and the annual 
growth rate is 13.37%. The average citation number per 
document was 24.7. The annual scientific production started 
increasing in 1980 (right after its introduction in 1978), and has 
grown steadily until 2004, when it experienced a rather steep 
rise until today. The application of DEA methodology is so 
wide, and the annual scientific production only confirms this 
notion. The most relevant sources (i.e., journals) where the 
DEA-related studies were published are the European Journal 
of Operational Research (with 979 documents), followed by 
the Sustainability Journal with 608 documents, and the Journal 
of Cleaner Production with 502 documents. The most relevant 
and contributing authors are Li, Y. (with 238 papers), Chen, Y. 
(with 181 papers), and Wu, J. (with 165 papers). As for the 
most relevant documents and articles, logically, the paper of 
Banker et al. (1984), where the BCC DEA model is introduced, 
is the most cited paper in the period 1980-2025, with a total of 
9691 citations. Thereafter, Tone's (2001) paper has 3281 
citations, and Andersen's (1993) paper has 2398 citations.  

The most relevant words used in the studies published ever 
since the introduction of DEA are "data envelopment analysis" 
with 8077 occurrences, "efficiency" with 4093 occurrences, 
and "DEA" with 2328 occurrences. Most of the findings are 
consistent with the thus far bibliometric findings in [14] and in 
[30]. This bibliometric study reveals the often-overlooking 
sectoral potential in the context of DEA applications. While 
DEA is widely used in banking, healthcare, education, 
agriculture, and energy, there are several underutilized sectors 
where DEA could have significant impact such as creative 
industries, startups and innovation ecosystems, tourism and 
hospitality etc.  

Considering the study only surveyed exclusively the Web 
of Science database, this is considered its significant 
methodological limitation. Namely, there may have been 
relevant studies published in other scientific databases, but 
were not included in this bibliometric study. This is planned to 
be overcome by future work of authors, which incorporates 
various scientific databases as an addition to the Web of 
Science (such as the Scopus and Google Scholar databases).  

The findings provide a systematization of thus far gained 
knowledge in the DEA applications and represent a solid basis 
for future work with DEA applications. While DEA remains a 
robust and versatile tool for efficiency analysis, our review 
suggests areas for future research, including handling dynamic 
and network structures, incorporating big data and AI-driven 
methods, and enhancing decision-making under uncertainty. 

This study offers many scientific and practical 
contributions. First of all, the scientific contributions could be 
summarized as follows: it provides a knowledge synthesis, 



  

evolution and research trends of the DEA ever since its 
introduction in 1978; it highlights research gaps and it provides 
methodological rigor. Secondly, the practical contributions of 
the study revolve around the opportunity to inform, educate 
and inspire practitioners in regards to DEA; it represents a 
valuable tool for policy evaluation, benchmarking and public-
sector efficiency analysis and it provides a basis for strategic 
planning for organizations. 

Overall, this study not only maps the intellectual landscape 
of DEA but also provides a valuable reference for researchers 
seeking to understand its development and explore new 
frontiers in efficiency and productivity analysis. 
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