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A B S T R A C T

The global event and convention industry is singlehandedly one of the largest and most lucrative sectors in
business forecasting market size projected at approximately more than two trillion U.S. dollars by 2028. Despite
being a significant contributor to global economic growth, the event and convention industry faces a pressing
environmental challenge due to its substantial carbon footprint. Current practices in the industry inadequately
address sustainability concerns, leading to a critical gap in integrating environmental considerations into core
business models. The lack of sustainability considerations contributes to climate degradation and undermines the
industry’s long-term success and resilience. This observation signifies the need for a more systematic trajectory
toward total decarbonization of the industry through the implementation of sustainable practices across its value
chain. This work aims to develop a conceptual framework of sustainability assessment for a case study in the
event and convention sector integrating two indicators: greenhouse gas emissions and energy consumption. The
result identified a critical gap in current practices regarding the insufficient integration of sustainability
assessment into the core financial business models of firms. The authors propose a new approach to address this
by integrating economic impact analysis through the employment of the Return of Sustainability Investments –
discovered as the most effective sustainability economic impact assessment method in this study. To facilitate
optimized implementation, a multilevel strategy framework enabling the adoption of a sustainability assessment
is presented in this paper. This paper contributes to improved execution of sustainability assessments, where the
framework can be applied in heterogeneous sectors.

1. Introduction

The basic principle of sustainability theory encompasses the balance
between economic, environmental, and social pursuits in fostering a
more responsible stewardship of firms (Proikaki et al., 2018). Due to
this, theorists have established that natural and financial capital,
ecological and biological conservation, and societal welfare and
empowerment are dynamically interrelated (Anderson, 2010). Histori-
cally, sustainability theories focused on single pillars without inte-
grating others. Over time, the approach to sustainability has evolved,
with corporate social responsibility, stakeholder theory, corporate sus-
tainability, and green economics becoming more interconnected (Chang
et al., 2017; Hull and Rothenberg, 2008). Stakeholders now recognize

the importance of integrating environmental conservation and com-
munity support into business models (Berry-Stölzle and Xu, 2018).

In our interconnected world, climate change presents a global chal-
lenge requiring collective action. Businesses are increasingly seen as
agents of change, embedding sustainable practices into their operations
(World Commissions on Development and Environment, 1983). The
urgency to enhance sustainability practices is reflected in recent man-
dates for sustainability reporting, such as the European Commission’s
Corporate Sustainability Reporting Directive and ASEAN countries
adopting ISSB Standards (Corporate Sustainability Reporting Directive,
2023; Securities Commission Malaysia, 2024). This scenario indicates
the need for a more systematic trajectory towards total decarbonization
and enhanced responsible stewardship of companies – an objective that
can only be attained through developing a modular sustainability
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assessment (SA) framework (McBrayer, 2018).
Embedding sustainability into business strategy is imperative for

long-term success. Integrating ESG (Environmental, Social, and Gover-
nance) practices aligns corporate objectives with planetary and com-
munity well-being. Studies show that incorporating ESG factors into
core business models drives sustainable growth and improves financial
performance (Alshehhi et al., 2018; Castillo-Merino and Rodrí-
guez-Pérez, 2021; Matuszewska-Pierzynka, 2021; Nicolăescu et al.,
2015). Despite this, there is a gap in comprehensive sustainability an-
alyses that integrate global, industry-specific, and local perspectives.

The global event and convention industry is a significant contributor
to the global economy, with a market size projected to exceed two
trillion U.S. dollars by 2028. In 2023, this industry contributed USD 1.6
trillion to global GDP and supported 10.9 million job opportunities,
ultimately generating an income of USD 2.8 trillion (Events Industry
Council, 2023). With 1.6 billion participants across 180 countries trav-
eling for business events, the industry plays a pivotal role in facilitating
international business and cultural exchange (Events Industry Council,
2023). However, it also has a substantial environmental impact, with a
single 1000-delegate three-day event generating 530 metric tons of
CO2e (Meet Green, 2014). As the number of international events is
projected to double every ten years (International Congress and
Convention Association, 2018), the industry must commit to continuous
sustainability improvements to mitigate climate change.

Despite the significant economic impact and environmental footprint
of the event and convention industry, there is a lack of a comprehensive
framework for SA that integrates both environmental and economic
dimensions. Current practices inadequately address these concerns,
creating a critical gap that hinders effective sustainability integration
and measurement. Addressing this gap is crucial for several reasons.
First, it enables industry to mitigate its substantial carbon footprint,
contributing to global efforts against climate change. Second, inte-
grating sustainability into core business models enhances the industry’s
resilience and long-term viability. Finally, a robust sustainability
assessment framework can drive policy changes and set new standards
for the industry, promoting widespread adoption of sustainable prac-
tices. This framework also facilitates stakeholder engagement by
providing transparency and accountability, and its adaptability ensures
relevance across different event scales and types.

To address this, the work done in this study is aimed at developing a
modular theoretical framework for SAs using two indicators which are
greenhouse gases (GHG) emissions and energy consumption for the case
study firm in the events and convention sector. The framework devel-
oped is flexible to be adjusted and applied to other industries. The au-
thors identified a gap in current practices rooted in the lack of attention
given to the integration of sustainability into the core financial business
model. In addressing this, the approach taken is to introduce an

additional element of calculating the profitability of implementing GHG
emissions management and energy efficiency strategies. In this study,
the authors identified the Return of Sustainability Investments (ROSI)
method as the most robust and effective economic impact analysis
technique for calculating profit coming from implementing sustain-
ability practices. Additionally, the authors observed the need for a
multilevel strategy framework in enabling the adoption of the SA
framework.

The work done in this study contributes to the knowledge field of
corporate sustainability while supplementing the implementation of the
framework into real-world applications for corporate sustainability
practitioners, policymakers, and future academic studies. The paper is
organized as follows. Section 2 presents the Method used to develop the
theoretical framework for SA for the case study, Kuala Lumpur
Convention Centre (KLCC). Section 3 is the Literature Review conducted
to develop two frameworks, theoretical SA framework and multi-level
strategy framework for SA adoption. Section 4 presents the Results
where the two frameworks are discussed. Section 5 provides policy
implications of the two frameworks. Lastly, Section 6 is the Conclusion
where the authors conclude the paper.

2. Method

This study utilizes a literature review for the development of the SA
framework, coupled with the environmental data available at the case
study. This section elaborates on the review approach and case study
background for the framework development. The framework develop-
ment integrates the application of the ROSI approach.

2.1. Literature review approach

A narrative review approach was adopted to provide a comprehen-
sive overview of existing knowledge, identify gaps, and synthesize
findings across various studies. This flexible methodology is suitable for
summarizing and interpreting the body of literature in the field of sus-
tainability assessment.

2.1.1. Literature search strategy
The search spanned multiple databases, including Google Scholar,

Web of Science, and Scopus. Search terms included variations and
combinations of "sustainability assessment," "sustainability indicators,"
"sustainability impact assessment," "economic impact assessment," and
"event and convention sector."

2.1.2. Inclusion and exclusion criteria
The inclusion criteria encompassed peer-reviewed scientific articles

and grey literature such as industry practice reports, globally recognized
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CBA Cost-Benefit Analysis
fCBA Conventional Cost-Benefit Analysis
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environmental and sustainability standards, and policy papers. Re-
sources were considered if published in English within the past two
decades to ensure the evolution of SA methodologies was properly
encapsulated. Exclusion criteria included non-peer-reviewed sources,
materials not relevant to sustainability assessment, and resources pub-
lished in languages other than English. The inclusion of grey literature
ensured the efficacy and relevance to present industrial practices.

2.2. Return of Sustainability Investments (ROSI)

The tool used to integrate economic evaluations for SA in this paper
is the ROSI method (Tracy et al., 2019a). There are five (5) integral steps
in conducting ROSI, simplified in Fig. 1. The steps begin with identifying
significant material matters to an organization and its corresponding
strategies to address those matters. The strategies are then mapped to
the pre-determined mediating factors introduced by the developer of the
methodology. Then, the economic benefits that will yield business per-
formance improvements are evaluated, subsequently it is quantified.
Lastly, the estimated benefits from business performance improvements
are calculated in monetary terms using the metric Net Present Value
(NPV). Further discussion on the ROSI method is presented in Section 3
of this paper.

The overall costs and benefits as the NPV of estimated future values is
calculated using Eq. (1) with a 25-year horizon using a discount rate of
5%. These two (2) values are based on aggregated values presented in
Table 3.

NPV=
∑10

i=year 1
=
Future Value of Year i
(1+ discount rate)i

(Eq. 1)

2.3. Background of case study

To develop and validate the sustainability assessment framework,
KLCC was selected as a case study. KLCC is in Kuala Lumpur and spans
over 33,000 square meters. The location is the largest convention Centre
in Malaysia and includes a variety of event spaces, such as exhibition
halls, conference rooms, and banquet facilities. As one of the leading
convention centers in Southeast Asia, KLCC is known for hosting a wide
range of events, including international conferences, exhibitions, and
corporate meetings. However, the scale of events hosted at KLCC has
resulted in very high energy consumption and emissions, making it
imperative to conduct a comprehensive SA.

2.3.1. Data sources and collection
The data collected from (Table 1) KLCC was used to develop and

validate the SA framework. The framework’s efficacy is demonstrated
through its application to KLCC’s operations, highlighting areas of
improvement through quantifying the benefits of implemented sus-
tainability practices.

Fig. 1. Schematic diagram of the ROSI methodology.

Table 1
Baseline data KLCC.

Type Data Collected

Year 2022
Number of Events 1388 events
Number of Attendees 664,622 persons
Energy Consumption 11,918,286 kWh
Chilled Water Consumption 5696244.42 RTH

Table 2
Characteristics of sustainability impact assessment methods.

Characteristics Methods

fCBA eCBA sCBA fLCC eLCC sLCC ROSI

Focus on private
investments/cash
flows

✓   ✓   ✓

Assesses societal
impacts into
monetary unit

  ✓   ✓ ✓

Focus on real cash
flows that are
internalized

✓ ✓ ✓    ✓

Costs and variables
kept constant over
time

✓ ✓ ✓    ✓

Quasi-dynamic
approach

✓   ✓   ✓

Multidimensional
(integrated triple-
bottom-line
evaluation)

      ✓

Conversion from
environmental
emissions to
monetary
measures

 ✓   ✓  ✓

Can be performed
independently

✓ ✓ ✓    ✓

Information from
another
methodology is
needed

✓ ✓ ✓ ✓ ✓ ✓ 

Monetizes non-
internalized
environmental
costs

 ✓   ✓  ✓

Assessing the
attractiveness of
projects

✓ ✓ ✓    ✓

Assessing products    ✓ ✓ ✓ ✓
Standardized       ✓
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3. Literature review

The development of the theoretical framework adopts global best
practices and methodologies to ensure a robust and high-efficacy
appraisal process. This framework should be used as a guideline to
design a more detailed, company-specific SA framework. The following
sub-sections elaborate on the development of the framework based on
previous studies and industry best practices.

3.1. Development of sustainability assessment framework for KLCC

Identification involves meticulously laying the groundwork for the
entire evaluation process by defining the assessment’s scope, bound-
aries, and goals. Defining the scope is the first crucial step in conducting
an SA. The organization begins by selecting the ESG pillars to be eval-
uated, ensuring the scope is manageable and aligned with current needs
and planetary conditions (Farias et al., 2020; Pope et al., 2017; Sala
et al., 2015). This step sets a clear focus for the assessment and ensures it
addresses relevant sustainability aspects, building on the foundational
principles outlined by these scholars.

Establishing the boundaries of the assessment involves setting tem-
poral and spatial parameters, a process supported by Moreira et al.
(2015). Spatial boundaries may encompass the entire organization,
specific projects, or products, while temporal boundaries can range from
a single year to the entire lifecycle of a product (Alghamdi et al., 2019;
International Organization for Standardization, 2018a). Streamlining
these boundaries helps provide an accurate representation of the com-
pany’s sustainability performance and minimizes overestimation risks.
Companies should also identify the limitations of the assessment and
develop plans to address them, as recommended by Vanham et al.
(2019). In this study, the scope and boundaries focus on evaluating the

environmental and economic pillars to initiate sustainability reporting.
Stakeholder identification and proactive communication are essential,
with stakeholders engaging in two-way communication and feedback
mechanisms as outlined by Sala et al. (2015) and presented in Fig. 2.

This paper identifies three perspectives in goal creation; (1) best
practices within industries; (2) national goals; and (3) alignment with
the Paris Agreement. Best practices are organizational practices that
provide sufficient information on sustainability goals and outcomes,
based on neutrality, flexibility, and supporting evidence (Nawaz and
Koç, 2019). This aligns with the necessity of unbiased, adaptable prac-
tices that can evolve with industry standards, as Pranugrahaning et al.
(2020) and León-Quismondo et al. (2020) have emphasized. National
goals involve aligning with policies and regulations within the operating
country to position the company as a publicly responsible corporation
and avoid non-compliance repercussions (Kludaczalessandri and Cyg-
ańska, 2021; Kosorić et al., 2021). Alignment with the Paris Agreement
focuses on reducing carbon intensity by setting Science-Based Targets
aligned with the country’s Nationally Determined Contributions (NDC),
as supported by Perino et al. (2022), and the Malaysia Government
(2022).

A materiality assessment is crucial for identifying and prioritizing
significant sustainability issues within an organization, ensuring a
focused and structured approach to addressing the most impactful areas
(Farooq et al., 2021; Garst et al., 2022). This process is supported by
methods such as surveys, interviews, and focus group discussions, which
contribute to a comprehensive understanding of material issues
(Bellantuono et al., 2016; Menichini and Salierno, 2023; Ranängen
et al., 2018). The assessment also helps in selecting relevant sustain-
ability indicators, which are essential for the sustainability assessment
(SA) framework. Effective sustainability indicators should be simple,
measurable, feasible, flexible, dynamic, and user-centric (Ewa Latawiec

Table 3
Review of economic impact assessment methods used by previous literature.

Author, Year Industry Country Sustainability Strategy Method Accumulated
Years

Discount
Rate

NPV

Sharvini et al. (2022) Energy United
States

Energy generation using palm oil mill effluent CBA 20 years 6% USD 0.22M–0.54M

Wang et al. (2022) Building China Active and passive building retrofit of 16 hotel
buildings

CBA 50 years 6% CNY 0.49M–2.96M

Gustavsson and
Piccardo (2022)

Building Sweden Building envelope retrofit of multi-apartment
building

LCC 50 years 3% EUR 36.2K–303.1K

Ghafourian et al.
(2022)

Tourism Greece Installation of a decentralized circular water
system

LCC 20 years 8% EUR 56.32M

Mikulić et al. (2016) Building Hong Kong Energy retrofit in buildings built between the
1970s–1980s in Croatia

CBA 20 years 5.5% HRK 0.9M–11.1M

Ruparathna et al.
(2017)

Building United
States

Implementation of two scenarios of building
energy retrofit in British Columbia

LCC 25 years 5% USD 63,320–127,908

Pombo et al. (2016) Building Spain Implementation of six scenarios of building
energy retrofit in Spanish residential building

LCC 50 years 3% EUR 184.04–275.93

Tushar et al. (2022) Building Australia Implementation of 5–8 star-rated energy
appliances in buildings

CBA 60 years 4%–7% AUD 14.28M–220.27M

Hirvonen et al.
(2022)

Building Finland Large-scale energy retrofit of residential
buildings

CBA 30 years 3% EUR 3.7B–3.8B

Xiao et al. (2022) Waste China Sustainable management strategies for sewage
sludge disposal

LCC 20 years 4.65% CNY 1.84M

Fregonara et al.
(2017)

Building Italy Sustainability integration into end-of-life
buildings

LCC 30 years 1.39% EUR 1.2M–1.9M

Martín-Pascual et al.
(2020)

Waste Spain Improve the efficiency of waste disposal using
valorization of municipal solid waste (MSW)

CBA 10 years 12% EUR 6.38/ton

Akter et al. (2021) Energy Bangladesh Integration of carbon trading in biogas plants CBA 15 years 12% BDT 6.2K
Shao et al. (2019) Agriculture China Use of sustainable fertilizer in agriculture CBA 20 years 10% CNY 3.72/m2

Gholami et al. (2020) Building Norway Installation of building-integrated photovoltaic
façade in buildings

LCC 30 years 3% NOK 0.48M

Hekrle et al. (2023) Urban
Planning

Portugal Installation of green roofs in city areas CBA 40 years 10% EUR 178.44/m2 –
253.46/m2

Han et al. (2018) Automobile
(EV)

United
States

Incorporation of circular economy in the
production of electrical vehicle batteries used in
charging stations

CBA 5–20 years 6% USD
1565.11K–1569.51K

Periyannan et al.
(2023)

Hospitality Sri Lanka Green retrofitting in hotel buildings in Sri Lanka CBA 25 years 4.26% LKR 1.1M–85.97M
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and Garrett, 2015). Simple indicators are easy to communicate and can
be aggregated with others within the same category (Donnelly et al.,
2007; Santos Coelho et al., 2019). Measurable indicators reduce un-
certainty and enhance the reliability of disclosures (Lee and Kim, 2020;
Lütje and Wohlgemuth, 2020). Feasible indicators align with accessible
data and are cost-effective, while flexible indicators can be adapted for
future use and applied across the company’s value chain (Dal Mas et al.,
2019; Ponomarenko et al., 2021). Dynamic indicators are regularly
assessed to effectively track performance (Büyüközkan and Karabulut,
2018; Mata-Lima et al., 2016; Muñoz et al., 2020), and user-centric in-
dicators are designed to inform stakeholders about sustainability per-
formance (Clark and Miles, 2021). After selecting sustainability
indicators, it is essential to establish a baseline for measuring ESG
impact, such as energy consumption and GHG emissions. The selection
of a base year, typically 2019 or later, is crucial for ensuring the rele-
vance and accuracy of baseline data (International Organization for
Standardization, 2018b). The principle of conservatism should guide the
choice of a base year to avoid overestimating outcomes (Franzoni et al.,
2020).

Identifying emissions sources is the inaugural step in developing a
GHG inventory model within this framework. Emissions are categorized
into three types: Scope 1, Scope 2, and Scope 3. Scope 1 relates to direct
emissions from on-site combustions, such as in-house generators and
company-owned vehicles, while Scope 2 includes indirect emissions
from purchased electricity, heating, cooling, and steaming. Scope 3
encompasses indirect emissions from the company’s value chain, with
fifteen categories, and although companies must report at least Scope 1
and Scope 2 emissions, reporting Scope 3 is pivotal as it constitutes over
70% of a corporation’s emissions (Li et al., 2019). The selection of Scope
3 emission sources should consider factors such as size, influence, risk,
stakeholder materiality, outsourcing, sector guidance, and spending or
revenue analysis, as outlined by Barrow et al. (2013). Data collection for
carbon emissions involves various methodologies prescribed in globally
recognized standards like ISO 14604 and the GHG Protocol, which act as
guiding documents; however, the actual methodology must be tailored
to the company’s specific needs and limitations. Often, limitations arise
from data availability, necessitating data collection before crafting the
methodology (Arioli et al., 2020). Two types of data are essential for
performing a GHG inventory: activity data and emission factors. Activity
data refers to the quantitative measure of the level of activity within a
company based on its emissions source, which can be collected using a
bottom-up approach, focusing on the quantity of fuel or materials used
(B. Cai et al., 2019), or a top-down approach, examining the cost allo-
cated for actions related to fuel or materials (Lu and Li, 2019). Emission
factors, which convert activity data into actual GHG emissions, can be

obtained from research papers performing lifecycle assessments or
existing databases like the IPCC Emission Factor Database, EPA Emis-
sions Factors Database, and the European Environment Agency Emission
Inventory Guidebook (Ding et al., 2021; Ye et al., 2016).

Quantifying energy consumption also involves several approaches to
establish its baseline. The International Performance Measurement and
Verification Protocol, recognized by the EPA, outlines four methods; (1)
retrofit isolation; (2) retrofit isolation with calibration; (3) whole facil-
ity; (4) and calibrated simulation (Efficiency Valuation Organization,
2022). This study adopts the whole facility approach, using the energy
consumption of the entire facility to establish the baseline. Zhou et al.
(2016) utilized regression analysis and modeling to account for changes
in environmental conditions in their baseline consumption calculations.
Similarly, S. Cai and Gou (2024) employed the whole facility approach,
considering various compounding variables affecting energy consump-
tion. For this framework, independent variables such as operating days,
operating hours, cooling degree days, and meter voltage readings are
included in the regression analysis, as employed by Mohamad Munir
et al. (2023).

Selecting a quantification approach for GHG inventory depends on
available data, with companies typically choosing between standard,
mass-balance, or measurement approaches. The most accurate method,
measurement, requires investment in specific machines to capture
actual emissions; however, due to its high cost, the standard or esti-
mation approach is more commonly chosen, comparing masses of inputs
to emissions factors (Arioli et al., 2020). For this study, the standard
approach is selected as the company can provide accurate input data,
such as fuel used, refrigerant mass, electricity, and chilled water con-
sumption. Calculating baseline performance and reporting are intricate
and complex tasks, necessitating the formation of a proper GHG in-
ventory team that includes technical experts. Once the baseline meth-
odology is finalized, the initial baseline analysis is conducted according
to the methodological framework, and it is highly preferable to obtain a
second opinion on the developed methodology. Throughout the process,
thorough documentation is recommended, especially for organizations
aiming for ISO certification, to facilitate third-party verification and
validation.

The final step in completing a cycle of SA for this study is to evaluate
the economic impacts of implementing sustainability strategies. Con-
ducting an economic impact assessment allows for a thorough analysis
of the profitability of deploying energy efficiency measures, thereby
enhancing decision-making processes. Typically, economic impact an-
alyses are performed ex-ante for energy retrofit projects. However, this
study proposes integrating economic impact analysis as an ongoing
component of the overall SA framework, conducted periodically. This

Fig. 2. Schematic diagram of stakeholders (adapted from Arroyo, 2017).
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study addresses gaps identified in previous literature and aims to pro-
duce higher-impact sustainability outcomes at the corporate level. By
prioritizing economic evaluation within corporate sustainability, the
integration of sustainability into business models is reinforced. Past
literature and meta-analyses provide sufficient evidence that sustain-
ability performance has a direct and significant relationship with
corporate financial performance (Prasetya et al., 2017; Testa and
D’Amato, 2017). In this study, corporate financial performance is
evaluated based on the profitability of implementing the proposed
strategies, particularly the potential energy savings calculated using
NPV. NPV is a financial metric commonly employed to evaluate the total
value of an investment while considering the present value of future
cash flows compared to the initial capital cost (Hou et al., 2023).

Commonly used methodologies to calculate the NPV of sustainability
strategies include Cost-Benefit Analysis (CBA) and Life Cycle Costing
(LCC). These well-established methods have been utilized since the early
20th century (Brent, 2009; Ness et al., 2007). CBA and LCC evaluate the
economic returns of an investment project and product lifecycle,
respectively. However, these methodologies lack the dimensions to ac-
count for the intangible (social and environmental) benefits of a project
or product. The global emphasis on just and sustainable development
has led to the emergence of supplemental methodologies. Conventional
CBA (fCBA) now includes environmental CBA (eCBA) and social CBA
(sCBA), while conventional LCC (fLCC) includes environmental LCC
(eLCC) and social LCC (sLCC) (Padilla-Rivera et al., 2023). Despite these
variations, their isolated evaluation of the sustainability pillars indicates
a need for integrated economic assessments. Categorization of indicators
for these evaluation tools are shown in Fig. 3 (Carlos et al., n.d.; Ghagare
et al., 2017; Hoogmartens et al., 2014). Ultimately, NPV remains the
main metric of economic impact evaluation for both methodologies.
Table 3 illustrates the application of the CBA and LCC methods to
identify the period of evaluation and discount rate.

This paper introduces the ROSI method developed by the Stern
Center for Sustainable Business. In contrast to CBA and LCC, the ROSI
methodology offers a comprehensive approach to quantify the financial
benefits of sustainability initiatives (Tracy et al., 2019a). ROSI evaluates

the financial viability of sustainability initiatives by integrating the
triple-bottom-line benefits – financial, environmental, social, and
governance into a single framework. This integrated approach distin-
guishes ROSI from traditional CBA and LCC methodologies. The ROSI
framework uses the unit value of money to quantify returns, making it a
powerful investment decision-making tool for stakeholders. Businesses
that embed sustainability measures yield benefits from mediating fac-
tors such as cost savings, revenue increases, and other financial gains.
These mediating factors are quantified and monetized through site data
collection or literature review. Fig. 3 shows the ROSI framework.

The ROSI methodology has been applied in various industries,
including fashion (Rifkin and Raman, 2021), Brazilian beef supply chain
(Tracy et al., 2019b), automotive (The Business Case for Implementing
Sustainable Practices to Drive Financial Performance within the Auto-
motive Sector, 2021), and energy (Eckerle and Whelan, 2020). The
flexibility of the ROSI framework allows it to be applied at both micro
and macro levels across different industries, ensuring reproducible
outcomes. This standardization is an element that other economic
evaluation methodologies lack. To substantiate the effectiveness of
applying the ROSI method, this study employs the framework by
Hoogmartens et al. (2014) to compare CBA, LCC, and ROSI using the
introduced characteristics. Table 2 displays the comparison of these
methods and their fulfillment of the criteria.

3.2. Factors that motivate firms in conducting sustainability assessments

The authors believe that to substantiate the adoption of the SA
framework, it is essential to identify the enablers or factors that motivate
the uptake of the framework. A multi-level strategy framework is
essential for enabling the adoption of SA among companies. The authors
identify several factors that may motivate firms to conduct a compre-
hensive SA.

Organizational factors play a crucial role in driving a holistic
approach to sustainability adoption within companies. Implementing a
robust capacity-building and reward system is essential for embedding
sustainability into organizational practices. Regular sustainability

Fig. 3. Rositm framework (adopted from Tracy et al., 2019b).
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training, integration of sustainability commitments into staff key per-
formance indicators (KPIs), and the introduction of staff sustainability
awards are effective methods. Çimşir and Uzunboylu (2019) and Hol-
felder (2019) have shown that continuous dissemination of sustain-
ability information improves awareness and literacy among employees.
However, ensuring that these measures translate into genuine commit-
ment and behavior changes is challenging, as highlighted by Hussain
et al. (2021). It is crucial to balance enforceable measures with culti-
vating a genuine commitment to sustainable values to drive long-term
sustainability within organizations.

Forming a sustainability committee is another vital organizational
factor. A dedicated sustainability committee oversees the corporate
sustainability agenda, ensuring continuous improvement in sustain-
ability practices and reporting (Bursa Malaysia & Global Compact
Malaysia, 2021). Petrescu et al. (2020) noted that the formation of an
independent sustainability committee positively correlates with the
publication of high-quality annual sustainability reports. While merging
sustainability committees with existing departments can enhance
overall performance through expanded technical capabilities, it requires
careful management to avoid overextending resources and compro-
mising the quality of work (Kiesnere and Baumgartner, 2019). Contin-
uous evaluation of the committee’s effectiveness is essential to ensure it
remains transformative rather than symbolic (Zhivkova, 2022).

Integrating corporate sustainability into human resource manage-
ment by including net-zero and sustainability clauses in the employment
handbook articulates organizational sustainability values to staff (Casey
and Sieber, 2016; Faisal, 2023). The effectiveness of this initiative de-
pends on its resonance with employees and support from the human
resource department (Mazur and Walczyna, 2020). A balanced and
engaging narrative in the handbook can increase a sense of ownership
and promote the voluntary adoption of sustainability practices,
enhancing overall corporate sustainability.

Expanding a company’s technical capacity is also crucial for effective
SA performance. Implementing an integrated data management system
ensures the reliability and completeness of SA outcomes (Dibsi and Cho,
2023). However, companies may face challenges related to the costs and
complexities of such systems (Khan et al., 2022). Effective data man-
agement supports the verification and validation of assessment results,
facilitating certification processes as recommended by ISO 14604-3
(International Organization for Standardization, 2019).

Creating standardized guidelines and handbooks harmonizes sus-
tainability reporting practices. While standardization can lead to over-
simplification, it provides essential benchmarks for companies to meet
minimum sustainability reporting requirements (Kosorić et al., 2021;
Lisin et al., 2022). Simplified guidelines, such as the Simplified ESG
Disclosure Guide, are particularly beneficial for small and medium en-
terprises (SME) embarking on their sustainability reporting journey
(Capital Markets Malaysia & Securities Commission Malaysia, 2023).

Collaboration with universities can significantly enhance the tech-
nical capacity of companies. The triple helix theory, introduced in the
1980s, emphasizes the collaboration between industry, government,
and academia to drive innovation and technological (C. Zhou and Etz-
kowitz, 2021). Structured industry-university collaborations benefit
both parties, providing companies with access to scientific development
and infrastructure facilities while offering universities job opportunities
and skill development for students (Burbridge and Morrison, 2021;
Ranga and Etzkowitz, 2013). Such collaborations facilitate the transfer
of technology and innovation from academia to industry, improving the
quality of SA outcomes (Silva et al., 2022).

Financial stimuli also play a crucial role in promoting sustainability
adoption. Studies have shown that companies committed to disclosing
sustainability performance and publishing sustainability reports gain a
market advantage, leading to improved profitability (Dewi and Pinem,
2023; Farisa Caesaria and Basuki, 2017). The ROSI framework suggests
that implementing sustainability measures can enhance brand reputa-
tion and customer loyalty, directly increasing revenue and profit

creation. Increased profitability from sustainability investments can
create a positive feedback loop, driving continuous sustainability per-
formance improvements (Guo et al., 2020a).

Government-distributed capital allowances and incentives for sus-
tainability reporting encourage broad participation, especially among
SMEs (Khanchel and Lassoued, 2022). The effectiveness of these in-
centives depends on their scale and alignment with actual reporting
costs, necessitating periodic policy revisions (Guo et al., 2020b). The
Corporate Sustainability Reporting Directive introduced by the Euro-
pean Commission in 2023 mandates sustainability reporting for large
entities and SMEs, with various European countries offering tax allow-
ances and grants to support compliance (Corporate Sustainability
Reporting Directive, 2023).

Financial incentives from banks and insurance providers also drive
corporate sustainability. The introduction of the Climate Change and
Principle-based Taxonomy by the Central Bank of Malaysia (2021) un-
derscores the importance of sustainability in financial evaluations.
Governments also offer green schemes, such as the Green Investment
Tax Allocation and Green Investment Tax Exemption, to support com-
panies purchasing green technology (Malaysia Green Technology Cor-
poration, 2023). The 2023 Malaysian National Budget includes a
Sustainable Development Funding Scheme, providing RM1.5 billion in
funding for companies committed to sustainability.

Policy and regulations are powerful tools for enforcing sustainability
adoption. Mandating sustainability reporting can significantly influence
companies to adopt sustainable practices. However, the success of such
mandates depends on robust enforcement mechanisms, clear guidelines,
and financial support (Bergmann and Posch, 2018; Hummel and Rötzel,
2019). In Malaysia, sustainability reporting has been mandatory for
public listed companies since 2015, with continuous improvements in
reporting requirements (Ernst & Young Malaysia, 2023). Linking sus-
tainability reporting to financial market requirements aligns with the
evolving landscape of corporate accountability and drives corporate
value (Susi Wardhani et al., 2022).

The adoption of SA frameworks is facilitated by addressing organi-
zational factors, expanding technical capacity, leveraging financial
stimuli, and enforcing supportive policies and regulations. These en-
ablers create a conducive environment for companies to integrate sus-
tainability into their core business practices, driving long-term
sustainability performance.

4. Results

The theoretical SA framework and multi-level framework for SA
adoption developed based on past studies and existing guidelines pre-
sents a modular and flexible approach to act as a benchmark for com-
panies to design more specific methodologies.

4.1. Theoretical sustainability assessment framework for KLCC

The conceptual framework developed in this study builds upon a
comprehensive literature review, incorporating global best practices
and methodologies to enhance SA. This framework introduces several
key improvements that address gaps in existing models, providing a
more robust and effective approach to sustainability evaluation.

The framework adopts an integrated approach that simultaneously
considers environmental, economic, and social dimensions of sustain-
ability. Traditional frameworks often evaluate these pillars in isolation,
leading to an incomplete understanding of the overall impact of sus-
tainability initiatives. By integrating these dimensions, the framework
offers a holistic assessment, allowing organizations to comprehensively
understand the benefits and trade-offs of their sustainability practices
(Sala et al., 2015). Flexibility and adaptability are also significant fea-
tures of the framework. Unlike existing models that are often rigid and
tailored to specific industries, this framework is designed to be modular
and applicable across various organizational contexts. This flexibility
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Fig. 4. Theoretical SA framework (source: Authors).
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allows companies to customize the framework to their specific needs,
ensuring that the assessment remains relevant and effective regardless of
the industry or organizational structure (Pranugrahaning et al., 2021).

A unique aspect of this framework is the incorporation of the ROSI
methodology. This method provides a more comprehensive economic
justification for sustainability initiatives by integrating financial, envi-
ronmental, social, and governance benefits into a single evaluation
process. Traditional methodologies like CBA and LCC often fail to cap-
ture the intangible benefits of sustainability practices, focusing pri-
marily on direct financial returns (Brent, 2009). ROSI addresses this
limitation by quantifying the financial returns of sustainability initia-
tives, providing a robust and holistic economic assessment (Tracy et al.,
2019a).

Finally, the framework supports continuous improvement and
adaptation, encouraging companies to refine their sustainability prac-
tices over time. This dynamic approach contrasts with static models that
do not account for evolving sustainability challenges and opportunities.
By fostering ongoing assessment and refinement, the framework ensures
that companies remain responsive to new sustainability insights and
best practices (Kiesnere and Baumgartner, 2019). This conceptual
framework represents a significant advancement over existing models
by offering an integrated, flexible, and economically justified approach
to sustainability assessment. It addresses current gaps and provides
practical tools for real-world implementation, ensuring that companies
can effectively measure and improve their sustainability performance.

This innovative framework is designed to drive more comprehensive
and impactful sustainability practices across diverse organizational
contexts, contributing to a more sustainable future. The framework is
presented in Fig. 4.

Fig. 4. (continued).

Fig. 5. Materiality matrix for KLCC.
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4.2. Multi-level strategy framework for SA adoption

The multi-level strategy framework (Fig. 6) developed for SA adop-
tion is designed with adaptability in mind, making it suitable for various
scales and types of event and convention organizations (see Fig. 6). Its
versatility is one of its key strengths, enabling its application to a wide
range of events, from large-scale international conventions to smaller,
local gatherings. For instance, in the context of a large-scale interna-
tional convention, such as a global climate conference, the framework
can guide organizers in implementing advanced sustainability measures.
This could involve integrating renewable energy sources, such as solar
panels, to power the venue, alongside comprehensive waste reduction
strategies, including on-site composting and recycling. Additionally, the
framework could facilitate the adoption of carbon offset programs to
mitigate the environmental impact of international attendees’ travel.
Digital platforms could also be leveraged to encourage virtual

participation, further minimizing the event’s carbon footprint.
In contrast, when applied to a smaller-scale local event, such as a

community workshop or a local trade show, the framework demon-
strates its adaptability by offering a simplified approach tailored to the
event’s more modest resources and budget. Organizers could focus on
achievable sustainability goals, such as using energy-efficient lighting,
promoting waste segregation, and encouraging digital communications
to reduce paper usage. These fundamental practices allow even small-
scale events to contribute meaningfully to broader sustainability ob-
jectives, with the potential to scale up these efforts in future iterations.

Moreover, the framework’s adaptability extends to various types of
events, each presenting unique sustainability challenges and opportu-
nities. For example, in the case of a conference or trade show, the
framework might recommend detailed energy management practices,
such as optimizing HVAC systems for energy efficiency and imple-
menting stringent waste reduction protocols, like banning single-use

Fig. 6. Multi-level strategy framework for SA adoption.
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plastics and providing reusable alternatives. Additionally, the frame-
work could guide the organization of workshops on sustainability
practices for exhibitors and attendees, embedding sustainability into the
core of the event.

On the other hand, for events like exhibitions or corporate meetings,
where logistics and space utilization are key considerations, the frame-
work could emphasize the importance of sustainable venue selection.
This might involve choosing locations with strong sustainability cre-
dentials or LEED certification. Furthermore, eco-friendly transportation
options could be prioritized, such as organizing shuttle services using
electric vehicles or encouraging carpooling among attendees, to reduce
the event’s overall carbon footprint.

Stakeholder engagement and collaboration are integral to the
framework, fostering a collective commitment to sustainability across
all parties involved in an event. For instance, in a large convention,
venue managers could work closely with event planners and suppliers to
implement a comprehensive sustainability plan, sourcing locally-
produced, sustainable materials for event setups. In smaller events, or-
ganizers might engage local communities and businesses to source sus-
tainable products and services, thereby strengthening local
sustainability efforts.

To maintain its relevance, the framework includes mechanisms for
continuous improvement and feedback. This allows organizations to
regularly assess their performance, identify areas for improvement, and
adjust their strategies accordingly. Such a dynamic approach ensures
that the framework remains effective in addressing evolving sustain-
ability challenges and industry standards, making it a robust and valu-
able tool across different scales and types of events.

4.3. Materiality assessment of case study application

To strengthen the practical application and relevance of our pro-
posed sustainability adoption (SA) framework, we conducted a
comprehensive materiality assessment on the case study, KLCC. This
assessment aimed to identify and prioritize the key environmental, so-
cial, and governance (ESG) issues that are most significant to industry
stakeholders and which align with the strategic goals of sustainability
adoption.

The results of the materiality assessment, depicted in the Figure 5,
clearly highlight the issues of highest importance across the ESG di-
mensions. In the Environmental category, Emissions Management and
Energy Management were identified as the top priorities, reflecting their
critical role in reducing carbon footprints and enhancing operational
efficiency. Thus, the following Phases 2, 3, and 4 of the framework fo-
cuses on evaluating these indicators within KLCC. Similarly, in the So-
cial category, Health and Safety emerged as a significant concern,
underlining the industry’s commitment to ensuring the well-being of
employees and surrounding communities. From a Governance perspec-
tive, Anti-Corruption and Data Privacy and Security were deemed
crucial, highlighting the importance of maintaining ethical standards
and safeguarding sensitive information.

The assessment provides empirical support for the SA framework by
demonstrating its alignment with industry priorities. This alignment is
crucial for the practical implementation of the framework, as it ensures
that the strategies developed are not only theoretically sound but also
address the real-world challenges and expectations faced by industry
practitioners. Moreover, the materiality matrix underscores the need for
targeted interventions in areas of high importance, which the SA
framework is well-equipped to address.

By integrating these materiality assessment findings into the frame-
work, we offer a more robust and grounded approach that industry
practitioners can readily adopt. This empirical evidence enhances the
framework’s applicability and underscores its potential to drive
tangible, positive outcomes in the areas of environmental management,
social responsibility, and governance practices.

5. Policy implications

As established in the introduction, the purpose of this study is to
integrate and synthesize previous work within the sustainability science
discipline. An SA framework was developed by consolidating best
practices, providing a comprehensive and robust tool to evaluate the
ecological, social, and economic impacts of diverse corporate sustain-
ability initiatives within the events and convention industry. To further
fortify the foundation of the framework, a multi-level strategy frame-
work to enable increased adoption of sustainability reporting among
companies in Malaysia was formed. The intricate work conducted in this
study closely considered the macro application of the framework,
examining the implications of the research for local policy.

5.1. Proactive preparation for the enactment of Carbon Tax

As introduced in the New Industrial Master Plan 2030; Ministry of
Investment Trade and Industry (2023), the local government will be
introducing a nationwide Carbon Tax in early 2025 indicating that
companies will then be mandated to maintain a continuous GHG in-
ventory. The developed framework in this study adopted the standard
procedure of conducting a GHG Measurement, Reporting, and Valida-
tion (MRV) process as recommended by the International Organization
for Standardization (2018) and the GHG Protocol Standard (Sotos,
2015) which are world-class standards for GHG accounting. By adopting
the developed framework, companies will be able to conduct a GHG
inventory while also working towards obtaining an ISO 14604-1 certi-
fication. Simply put, the developed framework will enable companies to
obtain two outcomes – a robust GHG inventory and certification pro-
vided they comply with the framework strictly and are willing to allo-
cate the additional certification costs. Phase 2 of the developed
framework also supports the implementation of the local Carbon Tax
considering that conducting an MRV is the initial step in complying with
the Carbon Tax as practiced by the European Commission, Singapore,
and China.

5.2. Industry readiness for the implementation of a mandatory carbon
market

The implementation of a mandatory carbon market has become a
global focus recently given that it is mandated in Article 6 of The Paris
Agreement. Article 6 of the Paris Agreement outlines the importance of
joint efforts in regulating GHG emissions to attain country-specific NDCs
through the employment of emission trading schemes (Conference of
Parties at the United Nations Climate Change Conference, 2016). As
practiced by nations in Europe (Greenhouse Gas Emission Allowance
Trading within M9 Union, 2003), a mandatory carbon market was
introduced by employing a cap-and-trade system in which companies
are given an allowance to emit carbon annually. Underperformers are
then required to trade with other companies that stay below their
allowance cap. The amount of allowance is reduced periodically every
year. An integral element of the cap-and-trade system is that it requires
companies to maintain a GHG inventory throughout an operating year to
monitor their compliance with the allocated carbon allowance
(Monitoring and Reporting of Greenhouse Gas Emissions, 2018). Phase 2
of the developed framework in this study was built upon the premise of
ensuring industry readiness for when the government introduces a
mandatory carbon market. By adopting the framework, companies will
be able to remain proactive for new policies while subsequently being
vigilant regarding their emissions for better environmental stewardship.

5.3. Enhanced compliance with green building standards

In Phase 3 of the developed framework, this study introduced two
types of energy-focused sustainability strategies to be incorporated
within the events and convention or building industries which are the
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active and passive retrofits. The proposal of passive retrofits such as
building envelope retrofits considered the enactment of Malaysia Uni-
form Building By-Laws (1984) by the local government (Ministry of
Housing and Local Government, 2022). According to this bill, buildings
in Malaysia are to maintain an OTTV of 50 W/m2 or below. Thus, Phase
3 of the framework proposes the implementation of both active and
passive retrofits to ensure that sustainability outcomes produce both
environmental uplift and compliance with local laws. In the multilevel
strategy framework, this study proposes collaboration and synergy
among stakeholders to drive better more systematic adoption of sus-
tainability. Companies may consider collaborating with universities and
research institutions to substantiate their sustainability strategies
ensuring that the implementation is backed by research and accurately
complies with the law.

5.4. Augmentation of sustainability reporting requirements to include
non-listed private companies

As part of the financial market requirement, publicly listed com-
panies are mandated by law to produce a sustainability report as a
requirement to be listed on the stock exchange (Bursa Malaysia, 2023).
The introduction of the framework in this study intends to contribute to
the augmentation of this requirement by providing SMEs with a means
of participating in ESG compliance. The development of the framework
was based on producing a user-centric and simplified step-by-step pro-
cess for conducting an SA. The strategy framework acts as a substantiate
element to provide industry players with a framework to navigate
through the sustainability discipline. The introduction of the Simplified
ESG Disclosure Guide (Capital Markets Malaysia & Securities Commis-
sion Malaysia, 2023) in Malaysia is an indication that the sustainability
reporting requirement is further enhanced to place this requirement on
non-listed companies. Although the framework presented seems
simplified, the adoption of the framework by companies will enable
them to conduct a systematic SA which in result may aid them in
obtaining environmental-related certifications which as a result will
improve their market reputation and standing. For example, in
Malaysia, PLCs that demonstrate commendable sustainability perfor-
mance are ranked high in the FTSE4Good Index by Bursa Malaysia. This
indexing system is one of the main points of reference for banks and
insurers before extending financial assistance.

6. Conclusion

In summary, the culmination of this study brings forth a compre-
hensive synthesis of theoretical advancements, methodological re-
finements, and a groundbreaking multilevel strategy framework to
enable corporate sustainability adoption. These multifaceted contribu-
tions integrate to present a more comprehensive insight into the dy-
namic sustainability science discipline and set the foundation for
practical applications in heterogeneous industries.

6.1. Theoretical advancements and critical analysis of existing SA field

The execution of an extensive literature review done in this study
was purposed to propel theoretical advancements and critical analyses
within the evolving sustainability landscape. A comprehensive review of
existing frameworks andmethodologies done in this study contributes to
a simplified and condensed understanding of the complexities sur-
rounding SAs. By adopting industry best practices in navigating the el-
ements of a complete cycle of a SA, this study presents a holistic and
user-centric approach to corporate SA for the event and convention in-
dustry. However, this presents a limitation in generalizability. Further-
more, the framework developed in this study only included two pillars of
sustainability which are environmental and economic to maintain
conservativeness in appraising the sustainability performance of the
company. Future studies must maintain an upward commitment to

continuously explore sustainability science as it is a dynamic field.

6.2. Methodological improvements of economic impact analyses

The integration of an economic impact analysis in the developed
framework presents a novel approach to further advancing corporate
SAs. In previous studies, an SA does not usually assimilate an economic
impact assessment and is done only once before a sustainability project
is undertaken. This study presents the importance of quantifying the
economic benefits of implementing sustainability measures from the
triple-bottom-line perspective. The chosen methodology, ROSI™ has
been proven to be a standardized and holistic approach to evaluating the
returns of sustainability measures through the mediating factors as
compared in Table 2. The unique attribute of the methodology enables
companies to quantify the triple-bottom-line economic benefits as a
package without having to separate the benefits based on the sustain-
ability pillars as compared to the CBA and LCC.

6.3. Practical application of SA framework

The practical application of the SA framework developed in this
research is supported by the development of a multilevel strategy
framework designed to facilitate sustainability adoption among com-
panies. These two frameworks are not only theoretical constructs but are
intended to serve as actionable tools for industries, governments, uni-
versities, and research institutions, bridging the gap between theory and
real-world application.

For industry practitioners, the implementation of these frameworks
offers a structured approach to systematically designing sustainability
assessments (SA) while adhering to rigorous scientific practices, pol-
icies, and globally recognized standards. Specifically, companies can use
these frameworks to identify key sustainability indicators, align them
with organizational goals, and integrate them into their operational
strategies. This process involves translating abstract sustainability con-
cepts into concrete actions, such as energy efficiency measures, waste
reduction programs, and socially responsible supply chain practices.

However, the implementation of these frameworks is not without
challenges. Industry practitioners may face difficulties in customizing
the frameworks to fit the unique needs of their organizations, particu-
larly in industries with complex supply chains or diverse stakeholder
interests. Additionally, the alignment of sustainability goals with exist-
ing business objectives can be challenging, requiring a careful balancing
act between short-term profitability and long-term sustainability.

Moreover, the adoption of these frameworks may require significant
organizational change, including the development of new competencies,
stakeholder engagement, and the integration of sustainability into
corporate culture. Resistance to change, lack of resources, and insuffi-
cient expertise in sustainability practices are potential barriers that
companies might encounter.

Therefore, while the SA and multilevel strategy frameworks offer
valuable tools for advancing sustainability, successful implementation
will depend on industry practitioners’ ability to navigate these chal-
lenges. Future studies should continue to explore practical applications
of sustainability frameworks, providing more detailed guidance and
case studies to support industry practitioners in overcoming these ob-
stacles and translating sustainability goals into tangible, positive out-
comes for the environment, society, and the economy.
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