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Research Needs
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Abstract

With a compoun lar construction market is forecasted to increase to a
market value of $154.8 million by the end of 2023. Traditional 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 to
fall short in investigating modular construction processes in a comprehensive and holistic manner. In effect, the
currently used decision-making models and processes for modular construction do not necessarily reflect the
diverse and multiple interconnected and associated factors. This paper develops a comprehensive list of decision
factors as well as determines future research needs for modular construction. As such, the authors (1) conducted
a systematic literature review and analysis of modular construction studies that were conducted between 2009
and 2019, (2) highlighted the broad factors affecting decision-making in modular construction projects, and

(3) utilized social network analysis (SNA) to quantitatively identify the literature gaps and strengths and create a
roadmap for the factors that need further investigation. This paper identified 50 decision factors affecting the
various modular construction operations in the construction industry. Consequently, it was revealed that there
are some understudied decision factors, including those related to legal and regulatory considerations, material
and construction waste management, green practices, as well as commissioning and testing. Further, it was

shown that there is an explicit absence of the decision models and frameworks that simultaneously incorporate
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MARS: Metaframework for Assessing Ratings of
Sustainability for Buildings and Infrastructure

Dean Papajohn, P.E., M.ASCE"; Chris Brinker?; and Mounir El Asmar, Ph.D., AM.ASCE®

Papajohn, D, Brinker, C., El A3
2018. MARS: Metaframewori
Ratings of Sustainabg
Infrastructure. Jour
Engineering 33.

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 to help evaluate
sustainability rating systems. This paper contributes to the body of knowledge by developing a metaframework for assessing ratings of sus-
tainability (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 Assessment and Award Scheme (CEEQUAL), Infrastructure Sustainability Rating Scheme, and Leadership in Energy
and Environmental Design (LEED). DOI: 10.1061/(ASCE)ME.1943-5479.0000478. © 2016 American Society of Civil Engineers.

http:/fascelibrary. org/doiffullf10. 1

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

Chatlons by TEL (cheproc-Js) and shyles from
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1 03/28/17. Copyright ASCE. For personal use only; all nights reserved

Introduction

The landmark definition of sustainable development as “develop-
ment that meets the needs of the present without compromising
the ability of future generations to meet their own needs” was
introduced by the World Commission on Environment and Devel-
opment (WCED 1987) in a report called Our common future, also

ranking, or label (e.g., silver or gold). Examples of sustainability
rating systems for buildings include the Building Research Estab-
lishment’s Environmental Assessment Method [BREEAM (BRE
2016a)] and U.S. Green Building Council’s Leadership in I-;r-c_rgy
and Environmental Design [LEED (USGBC 2016)]. Examples of
infrastructure systems include Civil Engineering Environmental
Quality Assessment and Award Scheme [CEEQUAL (BRE 2016b)]
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State-of-the-Art Review
Proposal Process

Forms and Checklists

Once an article is submitted for review, it will be evaluated by ASCE journal staff to ensure it meets
our technical requirements for submission. Once the manuscript passes our technical check, the
manuscript will be sent to the chief editor of the journal to begin the review process.

ASCE employs a single anonymous peer review process for review. When the manuscript is sent to an
editor, the chief editor performs an initial review of the article to ensure it fits the aims and scope of
the journal. Authors can review each journal's aims and scope on the journal home page at
ascelibrary.org.

If a manuscript fits within the journal's scope, the chief editor may send the article to an associate
editor who will invite reviewers and make a decision on the manuscript. Once the associate editor
submits their recommendation and the reviews, the chief editor will review the recommendation
and make a final decision.

Guidelines for Publication
To be acceptable for publication, a manuscript must:
- Be of value and interest to civil engineers.

- Be an original review of past practice, present information, or probe new fields of civil engineering
activity.

- Contribute to the planning, analysis, design, construction, management, or maintenance of civil
engineering works.
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> Publishing in ASCE ASCE proceedings are collections of papers presented at a conference with an ASCE sponsor, namely,

Journals an Institute, Technical Group, or the Committee on Advancing the Profession. Currently, all ASCE

proceedings papers are published in digital format in the ASCE Library. Conference committees have

> Publishing Books several options for making their proceedings available to their attendees.

Kpublishing Proceedings\ A proceedings may be either for-conference or post-conference. A for-conference proceedings must
General follow a strict schedule so that the proceedings papers are published in time for distribution or online

access at the conference. A post-conference proceedings is produced under a less-stringent

ASCE Books deadline, and the papers are accessed by attendees sometime after the meeting.

Managing an ASCE

Proceedings Project A conference may be managed by ASCE or by another organization. In either case, the requirements

and timelines for producing a proceedings are the same.
Copyright and Permissions
ASCE requires that conference proceedings papers be original, unpublished work. Dual publication

\Publication e T / (publishing the same paper in multiple places without permission from the original publisher and
agreement by the subsequent publisher) is a violation of publishing ethics and legally unacceptable.

> Publishing Standards
A published proceedings paper may not be published again as a journal article (and vice versa). If a

> Rights and Permissions paper has been substantially revised to include new (at least 51%) or additional material, proceedings
papers may be eligible for discussions and closures, which will be posted with the paper in the ASCE
Library.
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