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Abstract

With a compound annual struction market is forecasted to increase to a

market value of $154.8 million Dy itional stick-built construction and modular construction

differ in many aspects including design, engineering, collaboration requirements, logistics, and others. Available

research efforts tried to study and model the complex modular construction processes. However, they seemed t( @
fall short in investigating modular construction processes in a comprehensive and holistic manner. In effect, the L
currently used decision-making models and processes for modular construction do not necessarily reflect the o2:)
diverse and multiple interconnected and associated factors. This pa <

factors as well as determines future research needs for modular co

a systematic literature review and analysis of modular construction
and 2019, (2) highlighted the broad factors affecting decision-maki
(3) utilized social network analysis (SNA) to quantitatively identify t
roadmap for the factors that need further investigation. This paper
various modular construction operations in the construction indus
are some understudied decision factors, including those related to
and construction waste management, green practices, as well as co

shown that there is an explicit absence of the decision models and frameworks that simultaneously incorporate
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Abstract: Many sustainability rating systems have been developed to assess the sustainable development of the built environment. Most
rating systems rely on indicators to measure specific project features. However, there is no widely accepted framework o help evaluate
sustainability rating systems. This paper contributes o the body of knowledge by developing a metaframework for assessing ratings of sus-
tainahility (MARS). Instead of assessing specific projects, MARS provides a high-level view by analyzing the sustainability rating systems
themselves. A literature review highlights relevant theories, concepts, and processes used in frameworks of sustainable rating systems,
A content analysis of 95 peer-reviewed publications from multiple disciplines identified 19 key criteria. These 19 criteria were organized
into a metaframework that can be used to assess, improve, and compare existing rating systems, and may also serve as a basis to create new
rating systems in the future. A MARS scorecard is presented and its application explained and pilot tested with a standard infrastructure rating,
system called Envision. Future research will use MARS to more fully evaluate existing rating systems such as Envision, Civil Engineering
Environmental Quality A t and Award Scheme (CEEQUAL), Infrastructure Sustainability Rating Scheme, and Leadership in Energy
and Environmental Design (LEED). DOI: 10.1061/(ASCE)ME.1943-5479.0000478. © 206 American Society of Civil Engineers,

ﬂ Copy Citation

oe@ : : |
http://ascelibrary. orgfdoi/full/10. 1

Author keywords: Sustainability; Sustainable development; Indicators; Assessment frameworks; Rating systems; Infrastrucure;
Performance measurement.

Introduction ranking, or label (e.g., silver or gold). Examples of sustainability

rating systems for buildings include the Building Rescarch Estab-

The landmark definition of sustainable development as “develop- lishment’s Environmental Assessment Method [BREEAM (BRE

ment that meets the needs of the present without compromising 2016a)] and U.S. Green Building Council’s Leadership in Encrgy

e A the ability of future gencrations to meet their own needs” was  Gni Environmental Design [LEED (USGBC 2016)]. Examples of
Rk (ENCRE: o ot ol introduced by the World Commission on Environment and Devel- infrastructure systems include Civil Engineering Environmental

Zonteno sl reposhory

5 03728717, Copyright ASCE For peisonal wse only; all nights reseried

opment (WCED 1987) in a report called Our common future, also Quality Assessment and Award Scheme [CEEQUAL (BRE 2016b)]
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