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To improve energy efficiency and promote sustainable development in the
building industry, building assessment systems have been developed. Among
these systems, LEED and BREEAM are considered two international standards
widely adopted in building energy analysis studies. Nevertheless, despite the
increasing development of this area, there are few studies that have made
comprehensive and comparative analyses of scientific production, main authors
and institutions, collaboration patterns, and main topics of research on these two
standards. In order to fill this gap, the current study aims to carry out a
bibliometric analysis to examine the knowledge structure, research dynamics,
and thematic orientation of building energy analysis literature related to LEED
and BREEAM. The data source is the Scopus database, and after screening
following the PRISMA statement, 340 documents related to LEED and 45
documents related to BREEAM published between 2000 and 2025 were selected.
The analysis was performed using VOSviewer software, including temporal
analysis of publications, co-authorship analysis, keyword co-occurrence
analysis, and citation analysis. The results show that the number of studies on
the application of LEED in building energy analysis has increased dramatically
since 2006 and has a significant advantage over BREEAM in terms of
publication number and citation number, while the development of BREEAM-
related studies in this area has mainly occurred since 2013. The United States
and the United Kingdom were found to be the two main research centers for
LEED and BREEAM, respectively. Moreover, the results also show that LEED-
related studies are mainly technology-oriented, focusing on energy modeling and
smart buildings, while BREEAM-related studies are more focused on sustainable
development, climate change, and life cycle assessment.
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Introduction

Issues related to the environment and energy
are very important globally. Because
buildings account for 30-40% of global
energy consumption, improving energy
efficiency and applying predictive decision-
making strategies are essential approaches for
addressing climate change. In response to
these challenges, green building assessment
systems have been widely developed to
enhance the environmental performance of
buildings throughout their life cycle. Among
these systems, LEED and BREEAM are
recognized as two of the most widely used
international standards in building energy
analysis studies. However, despite the
increasing application of LEED and
BREEAM in building energy research, the
existing literature shows that systematic
analyses of research trends related to each
system, their contributions to the scientific
literature, geographic and institutional
participation patterns, as well as thematic and
conceptual developments, remain limited.
Therefore, a comprehensive and structured
analysis in this field is required. In this regard,
bibliometric analysis has emerged as a robust
and increasingly popular method that enables
the systematic examination of large datasets
and the identification of knowledge structures
within a research domain. Accordingly, this
study aims to systematically investigate and
compare the application of LEED and
BREEAM assessment standards in building
energy analysis research through bibliometric
analysis. Specifically, the study examines
literature retrieved from the Scopus database
(2000-2025; 385 publications) to identify co-
authorship networks, citation patterns,
keyword co-occurrence, dominant research
streams, and research gaps. Through this
structured approach, the study seeks to
support researchers, policymakers, and
building industry professionals in making
evidence-based  decisions for  energy
optimization and sustainability.

Methodology

The approach adopted in this study is a
bibliometric analysis, with the required data
obtained from the Scopus database. Scopus
was chosen because of its scientific
credibility,  extensive  coverage, and
compatibility with network analysis software
such as VOSviewer. The temporal scope of

the study covers the period from 2000 to 2025
in order to capture research trends over the
past two decades. The screening procedure
followed the PRISMA guidelines and was
carried out in three stages: removal of
duplicate records, screening of titles and
abstracts, and full-text review. As a result of
this process, 340 documents related to the
LEED standard and 45 documents related to
the BREEAM standard were selected for the
final bibliometric analysis. Data analysis was
conducted using VOSviewer (version 1.6.20)
and included analyses of publication trends
over time, co-authorship networks, keyword
co-occurrence, and citation patterns.

Results and Discussion

The findings show that the application of the
LEED standard in building energy analysis
studies has increased significantly since 2006
and demonstrates clear dominance in terms of
publication volume and citation impact. In
contrast, the growth of BREEAM-related
literature has mainly taken place after 2013.
From a geographical perspective, LEED-
based studies are primarily concentrated in the
United States, whereas the main center of
BREEAM research is the United Kingdom.
Thematic analysis indicates that LEED-
related research is more closely linked to
emerging technologies, energy modeling, and
smart buildings, while BREEAM studies
place greater emphasis on life cycle
assessment, climate change, and
sustainability. Keyword analysis further
shows that energy efficiency, sustainable
development, and architectural design are
among the most frequently used keywords in
studies related to both standards. However,
emerging trends in LEED research include
smart building and renewable energy, whereas
climate change and green building are more
prominent in BREEAM-related studies.

Conclusion

The results show that scientific progress in the
field of building energy analysis influenced by
the LEED and BREEAM standards differs
substantially not only in publication patterns
but also in collaboration structures and
thematic approaches. Due to its global and
export-oriented character, LEED has fostered
a broader and more diverse research network,
whereas BREEAM remains more closely
associated with European and policy-driven
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contexts.  Consequently, = LEED-related
research tends to emphasize energy modeling
and advanced technologies, while BREEAM-
related studies focus more on qualitative
assessments, life cycle analysis, and
environmental policies. Most importantly, this
study identifies several critical gaps in the
existing literature. First, comparative analyses
between LEED and BREEAM within the
context of building energy analysis are still
limited. Second, cross-border collaboration
among authors and institutions associated
with both standards remains weak, which may
hinder knowledge transfer and the
harmonization of energy assessment criteria.
Third, many studies rely heavily on
simulation-based modeling, while real-world
operational data are scarce, raising concerns
about the wvalidity of actual building
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