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The Environmental Management Accounting for Supporting
Green Innovation/Firm’s Value with a Case Study

Abstract

In the context of green innovation with its multidimensional
aspects, traditional financial performance measures may not
capture all performance areas. The green innovation environment
requires new sorts of performance measures that can reflect the
strategic objectives of firms oriented towards green sustainable
development. Such performance measures can be established
through the relevant environmental information provided by
Environmental Management Accounting (EMA). Also, these
measures are extracted through the employment of the
Sustainability Balanced Scorecard (SBSC) approach and merging
the strategic objectives of the firm with the SBSC strategy map.
Thus, the aim of this thesis is proposing a new measurement
framework to strategically measure the firm's performance in
terms of the progress it achieves in coping with green innovation
along with improving the firm's value. This is through establishing
the most relevant green innovation performance measures that are
derived from the determinants of the relevant environment for
coping with green innovation. Such performance measures have to
be constructed to promote the vision, mission and strategies of the
firms coping with green innovation. In addition, this research was
applied in Elaraby Group's washing machines factory, by
conducting a case study in order to illustrate the applicability of
the proposed framework.

Key Words: Environmental Management Accounting, Green
Innovation,  Green  Innovation  Performance  Measures,
Sustainability Balanced Scorecard.
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1. Introduction:

Preserving the environment has become an increasing concern for
countries worldwide. This concern gained more importance after the
industrial revolution due to the environmental impacts of industrial
processes conducted by manufacturing companies aiming to satisfy
the financial desires of their investors (Noah, 2017).0One of the most
important environmental impacts of manufacturing processes and
activities in the industrial sector is climate change. The shrinking
glaciers, the increase in sea level, the strong heat waves, along with
other significant environmental issues represent climate change that
needs to be taken into account (Andono, 2020).

Under the conditions of increased pollution and environmental
issues, governments and policy makers have searched for solutions
to overcome problems relating to the environment and pollution. For
instance, several governments worldwide impose environment-
related rules and regulations for companies to adhere to while
running their manufacturing processes (Holt, 2005). These
companies are also motivated to produce environment-friendly
products to cope with the increased public awareness of customers
which resulted in higher demand of green innovative products (Lin
& Zhou, 2022). In fact, producing such products can help to enhance
firm’s value and reputation in the market, as it creates competitive
advantages to the firm (Al-Abdallah & Al-Salim, 2021).

To meet the requirements of green innovation, companies should
encompass environment-related information into their decisions
using proper mechanisms, such as Environmental Management
Accounting (EMA) (Derchi et al., 2013). This study aims to propose
a framework to measure the progress towards adherence to the
requirements of green innovation along with improving firm’s value.
2. Research Problem:

Environmental sustainability has become a primary concern in
business organizations nowadays. The significance of this concern
started back in the early 1980’s and during the intervening years, it
has become a crucial issue nowadays (Derchi et al., 2013). This is
because some natural resources are becoming in danger due to the
harmful environmental impacts of manufacturing processes
conducted in organizations (Holt, 2005).
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Enterprises are now urged to issue reports to disclose information
about their environmental performance in order to express their
environmental and social responsibility to the public (Andono,
2020). They also attempt to engage in the environmental concern, by
producing green innovative products, so that they can gain
competitive advantage over other similar firms in the industry which
produce traditional products (He et al., 2021). This will enable the
firm to have a better reputation, keep its image as a green business,
build more customer trust and satisfaction, and enhance the firm’s
value and position in the market (Li et al., 2019; Sari et al., 2020).
However, producing green products requires organizations to adopt
new innovative methods in their manufacturing processes and
business activities. This means that they need to cope with green
innovation with its different aspects; management, process, product
and technological innovation, and to do so, firms try to use relevant
systems and tools which enable them to assess the environmental
impacts of their activities and account for and incorporate
environment-related information into their decisions (Soderstrom et
al., 2017). Therefore, firms can implement environmental
management accounting, as it provides relevant environmental
information and measures which help them to control the
environmental impacts of their business and express their
environmental performance (Holt, 2005). Such measures can be
derived from the aspects of green innovation and the features of its
environment based on the Sustainability Balanced Scorecard (SBSC)
as a strategic evaluation tool.

The current study aims to propose a measurement framework which
helps to measure the progress achieved by firms in coping with green
innovation along with improving firm’s value. This can be
accomplished through providing the relevant measures that help
firms to eliminate any activities that have environmental impacts and
instead choose activities that improve the firm’s value but at the
same time cope with green innovation.

In this regard, the research problem can be summarized in the
following research question:
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How to propose a measurement framework to measure the progress
achieved by firms in coping with green innovation along with
improving firm’s value?
This research question can be divided into specific sub-questions
as follows:
1.How can the implementation of EMA support the adoption of
green sustainable development while enhancing firm’s value?
2.What are the features of green innovation environment and the
determinants of its measurement?

3. Research Objectives:
The main objective of this research is to propose a measurement
framework to measure the progress achieved by firms in coping with
green innovation along with improving firm’s value in order to
contribute to supporting sustainability development.
This study is guided by following objectives:
1.Emphasizing the role of EMA in supporting the adoption of green
innovation.
2.1dentifying the aspects of green innovation environment.
3.Deriving the effective measures that can be used to measure the
progress in coping with green innovation along with improving
firm’s value.

4. Research Methodology:
In an attempt to establish the proposed measurement framework, the
researcher uses the Constructive Approach. This approach refers to a
method of research that aims at problem solving through the
construction of organizational procedures, models, frameworks,
diagrams, plans, etc. (Lukka, 2003). In order to help achieve the
objectives of the study, a case study methodology was utilized on the
Washing Machines Factory of Elaraby Group. Interviews were used
along with documentary analysis, observation and questionnaires as
methods of data gathering.
Since the SBSC is used in this study to derive measures and
since there are plenty of measures, so it is required to choose the
measures that are the most effective in achieving this study’s
goal which is measuring the progress in coping with green
innovation along with improving firm’s value. In order to test
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measures, the Scoring Model is proposed as a quantitative model
to analyze data and choose between measures as it can be easily
used for multiple criteria decision-making purposes (Heidenberger
& Stummer, 1999).

5. Research Significance:

1. It will create the chance for innovative ways to reduce
environmental impacts while improving firm’s value.

2.1t will serve as an additional contribution to studies conducted in
Egypt relating to green innovation through the implementation of the
proposed measurement framework.

Research Delimitations:

The scope of this research study has been delimited by the following:
First: The researcher focused only on proposing a measurement
framework convenient to measuring the progress achieved by a
manufacturing firm in coping with green innovation along with
improving the firm’s value. However, the analysis of how such
measurement framework will be different in the case when applied to
service firms is not included within the scope of this research study.
Second: The researcher emphasized only the analysis of
management accounting practices which serve the research
framework and neglected the other tools. Also, when utilizing the
sustainability balanced scorecard, the researcher placed more focus
on the environmental pillar of sustainability than the social and
economic pillars.

Third: The researcher selected only one firm to apply the proposed
measurement framework because of the difficulty of obtaining
complete information.

Literature Review:

Studies Related to EMA:

A study conducted by Sirisom & Sonthiprasat (2011) in Thailand
indicated that the application of EMA helps to furnish the necessary
relevant environment-related information that help to ease the
adoption of Environmental Management Systems (EMS) and in turn
improve firm’s performance. Moreover, Al-Najjar and Anfimiadou
(2012) discovered that eco-efficient businesses enjoy higher firm
value in the UK market than those who don't engage in
environmental initiatives.
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Another study conducted by Elshishini (2013) indicated that there
were significant relationships between the importance of EMA
techniques and size, type of industry, and cost structure. Also, there
were significant relationships between the benefits of EMA
techniques and both of cost structure and type of industry.
Furthermore, Yadav et al. (2016) discovered that the investors' top
concern is environmental damage and businesses need to take it into
account through improving their environmental performance, as
continuous improvements in the environmental performance led to
increased investors' expectations.
According to Burritt et al. (2019), companies applying EMA must
utilize both monetary and physical environmental information
together and not only one of them. Furthermore, Andono (2020)
provided empirical evidence to the outstanding penetrated
environment-related value into companies’ key actors’ daily
activities and their practices of Environmental Management
Accounting Control (EMAC).

7.2 Studies Related to Green Innovation:
Based on Tseng et al. (2012), adopting green innovation from its
different aspects leads to establishing effective green strategies,
minimizing polluting manufacturing processes and preserving the
environment. Also, dealing with suppliers who commit to
environmental rules can help companies to have a more successful
supply chain through decreasing costs of compliance with
environmental policies.
According to Wang (2019), organizational green culture has a
significant positive effect on both green performance and
competitive advantage, as this culture enables managers to run their
business processes in a more environmentally-friendly attitude,
which differentiates the firm in the market from its competitors.
Moreover, Zhang et al. (2020) provided a framework for firms to
investigate how ready they are for applying green innovation with
regard to critical success factors which are presented from three
aspects;  technological, organizational and environmental
preparedness.
Furthermore, Al-Abdallah and Al-Salim (2021) indicated that
green product innovation can significantly and positively
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influence the firm’s competitive advantage. Also, the more the
resources the firm has, the higher the influence of green product
innovation on its competitive advantage, meaning that firm
resources play a significant moderating role in the direct
relationship between green product innovation and firm’s
competitive advantage. Another study conducted by Hu et al.
(2021) illustrated that green subsidies offered by governments to
green business firms, can positively affect both green product and
process innovation initiatives in such firms.

7.3 Studies Related to SBSC:
According to Kang et al. (2015), firms can implement SBSC as a
significant management tool that integrates (Corporate Social
Responsibility) CSR into their organization’s business and to
develop an effective organization’s management system which better
realize the needs of different stakeholders. In fact, architectures of
SBSC are mainly classified into two basic configurations; SBSC-4
which reflects four perspectives of the traditional BSC but with
sustainability measures incorporated into them and SBSC-5, in
which sustainability measures are included in an additional fifth
perspective (Jassem et al., (2022).
Based on Mio et al. (2021), the factors influencing the use SBSC
included sustainability strategy, attention to interests of
stakeholders, commitment of top management and culture,
structure and size of the organization. In addition, some companies
decide to add a fifth sustainability-related pillar to the traditional
balanced scorecard to emphasize sustainability values; however,
other companies incorporate sustainability measures fully into the
four perspectives of the traditional balanced scorecard or partially
into some of these perspectives.
8. Research Gap:
Drawing off the previous studies, it is clearly observed that the main
focus is on the importance of adopting environmental management
accounting and provided several implications for managers and
policy makers. Studies also focused on explaining and supporting the
relationships between EMA, green innovation, competitive
capability and firm’s performance and value. Thus, this study is a
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response for the recent calls for research on the importance of
implementing environmental management accounting as it will
emphasize how the application of EMA can support coping with
green innovation and enhancing firm’s value.
9. Environmental Management Accounting (EMA):
9.1 Historical Background and Definitions of EMA:
EMA was adopted for the first time by a national agency back in the
early 1990s when The US Environmental Protection Agency
developed a formal program to encourage the adoption of EMA.
After that, many organizations in more than 30 countries have started
fostering and using EMA in several sorts of environment-related
activities and initiatives (Jasch, 2006). The reason behind the
development of environmental management accounting has been to
overcome the limitations of traditional management accounting
(Elshishini, 2013).
In fact, there is no one single definition of traditional management
accounting. However, according to UNDSD (2001b), it can be
referred to as identifying, gathering, assessing, analyzing and
utilizing information in monetary form such as (costs, earnings,
savings) and incorporating them in internal reporting for purposes of
making decisions by an entity’s management. Similarly, EMA has
no single globally accepted definition.
Similarly, EMA has no single globally accepted definition. However,
according to UNDSD (2001a) and IFAC (2005), it can be broadly
defined as identifying, collecting, analyzing and utilizing physical
information, Including the consumption and shares of water, energy
materials and waste as well, and monetary information, including
environmental costs, savings and earnings in order to be used for the
purpose of internal decision-making (IFAC, 2005, p. 19; UNDSD,
2001a).
Thus, EMA represents a combined tool which depend on data
obtained from financial accounting, balances of materials streams
and cost accounting such as data about environmental costs in order
to achieve a more efficient use of materials, minimize environmental
hazards and decrease environmental protection costs (Jasch, 2003).
Based on The Environmental Protection Agency (EPA),
environmental costs are the internal costs which directly have a
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financial influence on organizations and external costs, externalities
or societal costs that reflect the businesses’ social and environmental
impacts for which the organization is not legally responsible (EPA,
1995). Internal costs include conventional, hidden, contingent and
relationship and image costs, while external costs include costs of
environmental damage and negative impacts on human beings (de
Beer and Friend, 2006).
Among the main criticisms of traditional management accounting
that led to EMA emergence include the following (Burritt, 2004):
e Environmental costs are not regarded as significant costs.
¢ Indirect environmental costs are improperly aggregated as they
are included in general overhead expenses and then allocated to cost
objects.
e Overemphasis on reducing periodic environmental costs and
impacts instead of paying attention to opportunities of green
environmental investments and profitability enhancement.
e Too much focus on production or manufacturing costs without
considering the other phases of the product’s life cycle.
e Lost relevance of traditional management accounting because of
depending only on financial accounting information instead of
relevant environmental information that internal management
accounting needs in monetary and physical forms.
Thus, EMA has managed to provide effective solutions to the
shortcomings of traditional management accounting through
furnishing the necessary accurate information on the environment-
related benefits and costs needed by decision-makers to evaluate and
control the environmental impacts of their corporate activities
(Gunarathne & Lee, 2021).

9.2 Fields of Applications of EMA:
Taking into account the monetary and physical aspects of EMA,
Schaltegger et al. (2000) and UNDSD (2001a) demonstrated that the
fields of application of EMA data can be classified as follows:
1. Past-oriented EMA tools:
e Physical data of EMA:
- Flow balances of energy, water and material.
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- Evaluation and indicators of environmental performance,

benchmarking.

- External environmental reporting and other reporting to

authorities and agencies.

e Monetary data of EMA:

- Annual environmental costs or expenditures, transition from cost

accounting and bookkeeping.

- External disclosure of environmental investments, liabilities and

expenditures.

2. Future-oriented EMA tools:

Physical data of EMA:

Physical environmental investment appraisal and budgeting.

Establishing targets for quantified performance.
- Design and application of environmental management systems,
supply chain management, design for environment, pollution
prevention, cleaner production, etc.
e Monetary data of EMA:
- Monetary environmental investment appraisal and budgeting.
- Calculating costs, benefits and savings of projects.

9.3 Benefits of EMA:

9.3.1 In Relation to the Environment:
Based on IFAC (2005), benefits of EMA can be classified into three
groups as follows:
e Eco-efficiency: this means that EMA enables organizations to use
materials and resources, such as water and energy, more efficiently
in order to decrease the environmental impacts of their
manufacturing processes and the environment-related costs
altogether.
e Compliance: it means that EMA helps to promote environmental
preservation through firm’s compliance with environment-related
rules and regulations imposed by governments and environmental
policies adopted by the firm itself.
e Strategic position: which indicates that EMA assists organizations
In maintaining their strategic position on the long run via evaluating
and applying economical and environmentally-safe initiatives and
strategies.
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9.3.2 In Relation to Firm Value:

According to Staniskis & Stasiskiene (2006), EMA provides a
linkage between firm’s environmental performance and shareholder
value as it helps the firm to address hidden environmental costs and
enhance its environmental performance which, in turn, interprets
raised shareholder value. In fact, application of EMA not only helps
to better make managerial environment-related decisions, but also
helps to enhance the performance of other managerial activities such
as allocating and controlling costs, pricing products and designing
processes and products (Staniskis & Stasiskiene, 2006).

Moreover, based on Al-Najjar & Anfimiadou (2012), businesses
involving in eco-efficient practices are valued higher than those
without such practices because they optimize their systems, and thus
save time and costs and reduce risk and consequently improve their
firm value. Furthermore, Yadav et al. (2016) indicated that the firm's
environmental impact is the most significant factor influencing its
value. Thus, as long as the firm has a strong environmental
performance, this will positively affect its value in the market.

Therefore, firm value can significantly increase with improved
environmental management due to the fact that stakeholders,
including local communities, businesses, customers, public
institutions and governments have begun to understand the
significance of corporate environmental performance in recent
years (Choi et al., 2020).

10. Green Innovation:

10.1 Definitions, Types and Importance of Green Innovation:
Despite numerous attempts that have been made in the literature,
it is difficult to define green innovation (Carrillo-Hermosilla et al.,
2010). However, Green innovation can be defined as innovation in
hardware or software that is relevant to green processes or
products, such as technological innovations in waste recycling,
energy saving, pollution prevention, green product design, or
corporate environmental management (Chen et al., 2006, p.332).
Green innovation can also be referred to as the organization’s
establishment of ecofriendly and ecological processes and
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products which are less harmful to the environment (Albort-
Morant et al., 2018).

According to Chen et al. (2006), green innovation can be classified
into two main types; green product innovation and green process
innovation. Green product innovation can be referred to as
developing new products or enhancing existing ones significantly
aiming mainly to reduce the negative environmental consequences of
making and using these new or enhanced products (Afum et al.,
2021). It can also be defined as the use of organic materials or
nonpolluting combinations to adjust or improve the products’ design
and the production of energy saving and for the environmental
protection of new products (Melander, 2018).

Green process innovation can be defined as the natural set of green
processes which result in efficient energy use, enhance products’
quality and decrease harmful environmental impacts of production
processes (Jaramillo et al., 2019). Based on Tseng et al., (2012),
types of green innovation can also include management innovation
and technological innovation. On one hand, management innovation
means that an entity should seek continuous improvement through
establishing green innovative strategies and goals that can be
achieved within the specified budget for accomplishing them and in
compliance with firm’s day-to-day operations. On the other hand,
technological innovation is a strategic tool not only for producing
green products, but also for gaining competitive advantages among
other firms in the industry (Tseng et al., 2012).

10.2 The Factors Leading to the Adoption of Green Innovation:
There are several factors that drive firms to adopt green innovation.
For instance, some governments encourage firms to foster green
innovative practices and processes through providing them with
financial rewards and subsidies, tax exemptions and easily accessible
credit from public banking institutions (EIO, 2011; Hojnik &
Ruzzier, 2016; Jun et al., 2021). Also, governmental rules,
regulations and environmental policies push firms to implement
green innovation (Foster & Green, 2000). This is because non-
compliance with governmental legislation on environment
preservation could cause businesses to bear significant costs and
fines (Berrone et al., 2013).
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Moreover, environmentally friendly products can serve as a
motivator for businesses to win a substantial market share (Green et
al.,1994).In  fact, the tendency of consumers to prefer
purchasing green sustainable products to other regular products
forms a reason for industrial companies to be encouraged to spend
more in green practices (Abdullah et al., 2016). Additionally,
spending more in green innovating technologies can help businesses
to improve their performance and gain the chance of acquiring a
competitive advantage in the marketplace (Jun, et al., 2021). Thus,
firms ought to take competitors who run green businesses into
account when developing their business strategies (DeBoer et al.,
2017). Consequently, the utilization of green technologies will
assista firm in obtaining environmental accreditation, which
enhances the image of the company as a whole.

10.3 Green Innovation Aspects and Measurement System:

In order for firms to cope with green innovation with its different
aspects, represented in its four types; management, process, product
and technological innovation, Tseng et al. (2012) has provided
several criteria to help measure how well the firm performs with
regard to each aspect of green innovation as follows:

Table 1: Criteria for coping with aspects of green innovation

Aspects of Green Innovation Criteria for Coping with Each Aspect

- Apply an environment-ortented supply chain management through
reassessing and enhancingthe efficlency of busimess operations and
internal production processes.

- Creating new designs for busmess products and services or
enhancingthem in orderto meet management’snew environmental
strategies.

- Decreasingdangerous waste and releases of polluting substances.

Management twovation | _ Efficient use of electric energy and natural resources, such as water,
otl, natural gas and so on.

- Implementing an adequate environmental management system and
standards of T30 14000 to ensure effective management of
organization’s environmental responsibilities

- Encouraging stakeholders to be more environmentally-conscious
through training and meetings. 7

- Efficient use of matersals, electric energy, oil and water from
producingthe product until disposing 1t

- Using recyclablematerials and reprocessthem.

- Obtaining green technologies that help to stop pollution, save

. . energy, and water and provide better waste management tools,
Process innovation

- Assessing suppliers’ compatibility with the environment through
firm's internal audttor.

- Irmproving R&D roles and consider environmental matters when
designing business processes

- deek a cost-effective provider of green energy.
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(Source: Tseng et al., 2012, p. 239)

Meeting consumers’ expectations and environmental awareness by
producing competitive green products.

- Asszessmentof green innovative productsinterms of their economic,
practical, and commercial usefulness.

- Recycling of organization’ s obsolescent products.

- Using eco-labeling, environment management system and ISO
14000

- Adopting IO 14000 standards, using eco-labels to identify
environmentally friendly products and maintaining an effective
management system.

- Innovation of green products and design measures.

—  Creating innovative designs and green products.

- Making prosperous investments in green technologies and eco-
friendly assets.

- Application of inclusive policy that prevents materials waste.

- Implementing and adequate control system to monitor transfer of

Technological innovation organization’stechnology.

- Obtaining modern eco-friendly technologies that result in green
methods of production.

-  Managing technological information and documenting them
adequately.

Thus, according to Zhang et al. (2020), green innovation can be
considered as a multi-dimensional concept as it involves several
activities from different aspects as indicated in the previous table.
Each of these aspects represent the main determinants or elements of
green innovation and contributes to its implementation at different
levels as follows (Zhang et al., 2020):
e Green management innovation is focused on innovating the
firm’s administrative policies and procedures as a whole.
e Green process innovation is focused on innovating the firm’s
internal business operations.
e Green product innovation is focused on the outside market of
the firm.
10.4 Benefits of Coping with Green Innovation:
Customers nowadays have become more aware of the negative
impacts of polluting manufacturing processes on the environment
and are now in demand of green environmentally friendly products
(Amato & Amato, 2012; Lin et al., 2013; Zhou et al., 2005).
Taking into consideration such demands of customers, firms should
develop green innovative manufacturing processes and deliver

Product innovation
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green products and services to customers, which will in turn
increase firm’s sales (Lin et al., 2013). Coping with market changes
and meeting customers’ demands not only helps in increasing the
firm’s sales, but also it contributes to maintaining and enhancing its
reputation in the market as a green business that takes into its
consideration the environmental concerns (Tang et al., 2012).

In addition, coping with green innovation help improve the firm's
environmental performance through adhering to environmental
regulations and sustainability guidelines and lessen environmental
consequences (Abu Seman et al., 2019; Chiou et al., 2011; Huang
& Li, 2017). This can then lead to the improvement of the financial
performance of the firm through the reduction in operational costs
yielded from avoiding fines associated with non-compliance with
environmental rules and regulations (Afum et al., 2021).

Therefore, it can be concluded that the better the environmental
performance of the firm, the higher its financial performance
(Centobelli et al., 2019). Eventually, coping with green innovation
can positively influence firm's value through improving its financial
performance (Asni and Agustia, 2022). Hence, investors in the
capital market tend to economically motivate firms to implement
green innovation. This is because the profitability yielded from a
firm’s capability to continuously innovate positively affect value
creation by manufacturing firms (Asni & Agustia, 2022).
Furthermore, Sajan et al. (2017) revealed that the economic and the
social performances of firms can positively and highly correlate to
their environmental performance. According to Afum et al. (2021),
the enhanced social performance of the firm can be reflected in
elevating business's reputation in the market as a green eco-friendly
business firm, enhancing employees' convenience, through
protecting their health, well-being and safety, and increasing the
standard of living for citizens. All these benefits are significantly
preceded by enhanced environmental performance through
emission reduction, cleaner air, efficient consumption of resources
and energy, and minimization of waste (Afum et al., 2021).
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More research studies, such as Bonifant et al. (1995); Guziana
(2011); Yalabik & Fairchild (2011), also confirms that green
innovation can positively affect firm performance and enable the firm
to gain a competitive advantage through creating sustainable green
products, enhancing production efficiency, and improving the
effectiveness of management.

10.5 Features of Green Innovation Environment:
In order for business firms to successfully cope with and implement
green innovation with its different types and aspects, and to
effectively advantage from its adoption, they should be aware of the
determinants that shape the features of green innovation environment.
These determinants represent the circumstances, variables, causes, and
practices that areregarded as essential factors resulting in the
development of green innovation (Chen & Chang, 2013; Tariq et al.,
2017). Based on several studies in previous literature relating to green
innovation such determinants can be summarized as follows (Serrano-
Garcia et al., 2021):
- Green products innovation-focused planning: the development and
execution of corporate mission, programs, strategic plans, policies,
whether on the short, medium, or long term, and organization's goals
for the purpose of achieving green product innovation.
- Green process and product design: planning, designing, creating,
and managing environmentally friendly processes and products.
- Environmental management system: the establishment and
application of an accredited environmental management system.
- Developing environment-related technologies:  employing
environmentally friendly methods and technologies that cut emissions
for the purpose of designing, producing and distributing green
innovative products.
- Green labelling, packing, and packaging: more readily recyclable,
reusable, and/or quickly decomposable product packaging that is
cleaner, lighter, and more ecologically responsible.
- Human potential with green product innovation capabilities: human
capital with in-depth understanding of ecological and sustainable
development to encourage the establishment and coordination of
groups and multifunctional processes, and the interaction among
these processes for the development of green products.
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- Accountability across the product’s life cycle: environmental
qualities are incorporated into the design of the product and
throughout its life cycle as part of the organization's duty for
innovating green products.

- Adherence to environment-related legislation: in order to
encourage green products development, climate policies and
environment-related rules and standards must be understood,
identified, and followed.

Therefore, it can be concluded that the features of green innovation
environment can be identified across the several aspects of green
innovation. Once these features are perceived properly by business
firms, they can then effectively utilize and benefit from green
development.

11. The Proposed Sustainability Balanced Scorecard (SBSC)-

Based Measurement Framework:

11.1 Historical Background of the Balanced Scorecard (BSC):
BSC was first created by Kaplan and Norton in 1992. They
criticized businesses for considering only financial metrics to
evaluate their corporate performance, as these metrics are
condemned for their short-term orientation and limited perspective
on corporate performance and firm’s capability of creating value.
BSC is described as an effective tool that serves as the foundation
for a strategic management and measurement system through
translating a company's organizational strategies and mission into a
complete set of performance metrics (Kaplan & Norton, 1996b).

In fact, BSC has evolved through time into several generations.
Based on Kaplan & Norton (1992), the initial BSC proposes
monitoring performance across four perspectives (financial,
customer, internal business, and innovation & learning) to create a
more “balanced” assessment of organization’s performance. Each
of the BSC's four perspectives has its own impact on the
performance of the business firm. According to Kaplan & Norton
(1992), these four perspectives can be illustrated as follows:

- Customer perspective:
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According to this perspective, the organization must take into
account what the client desires or anticipates, and develop
performance measures that guarantee that the business is operating
at an optimal level. Based on Kaplan & Norton (1992), the four key
areas of client’s worries typically are, product quality, timing,
pricing, and support and performance.

- Internal business perspective:

Based on this perspective, the firm must concentrate on the
conducting its internal processes effectively and only employ
measures that are centered on activities that have a significant
influence on how the business is run. The length of the life cycle of
the product, costing, marketing time, and productivity are a few
examples of these measures.

- Innovation and learning perspective:

Due to the growing external demands of international competition,
this perspective forces the business firm to think about the extent to
which it can grow and make improvements regarding its
performance as well as how well it is able to adapt to shifting
circumstances. The measures typically center on the employees'
happiness and enhancement of their knowledge and skills as well as
the observation of innovative services or products with a particular
focus on innovation.

- Financial perspective:

This last perspective has historically been the primary measurement
for business firms; financial performance. The financial dimension in
the balanced scorecard can be seen as a monitor on previous results of
performance, while the remaining three dimensions can be seen as the
dimensions driving to the future performance of the firm.

Based on Kaplan & Norton (1992; 1996a; 2001; 2004a), first, the
firm's development of the vision and objectives forms the basis for
BSC application. Then, following the identification of its vision and
objectives, and depending on analyzing the profit chain or the
value chain, a company conducts a systematic examination of the
pertinent elements necessary to achieve the planned strategies
(Heskett et al., 1994; Porter, 1985). After that comes the
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determination of the important performance factors that are
unavoidably required to carry out the specified strategies so as to
realize the company’s mission and vision (Kang et al., 2015).
Actually, the balanced scorecard's cause-and-effect relationships
across all its dimensions included in a strategy map are one of its
distinguishing features (Kaplan & Norton, 2000; 2004a). This is
beginning with the company’s staff members, and then continues
through corporate processes and consumers, ultimately improving
financial performance of the company. Since their impacts are evident
in the Financial perspective, the Learning & Growth, Internal
Processes, and Consumers perspectives include the operational
measures that are referred to as leading indicators, while the financial
measures in the financial perspective reflect the lagging results that
are a consequence of conducting and continually assessing the
activities that affect leading indicators (Kaplan, 2010).
11.2 The Drawbacks of the Balanced Scorecard:
Although the balanced scorecard has been an effective strategic tool
in helping business firms in managing and monitoring their
performance, however, the balanced scorecard has also come under
some criticisms.
For instance, Neely et al. (1995) criticized the absence of a
competitive dimension in the balanced scorecard. They argued that
the management that only develops measurements on the basis of
the four dimensions of the BSC; financial, customer, internal
business processes, and innovation & learning, would be unable to
respond to the crucial query of what the firm's rivals are doing.
Further, according to Neely (2002), the balanced score card is also
criticized for not incorporating more perspectives relating to other
concerns such as satisfaction of employees or human resources,
quality of the products and services provided by the firm,
competition, performance of the firm’s suppliers and raising
concerns relating to social and environment-related responsibility.
Thus, since the BSC is not considering all measurements, this can
weaken its inclusiveness (Neely, 2002).
Brignall (2002) also supported the fact that the balanced scorecard
needs a perspective that reflect measures relating to social and
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environment-related issues. Therefore, due to these criticisms and
in order for business firms to be able to take into consideration the
increasing concerns relating to sustainability and cope with the
emerging challenges and competitive environment surrounding them,
it has become crucial to utilize a more developed version of the BSC
S0 as to address such challenges.
Furthermore, Kaplan (2010) pointed out that in order to make the BSC
ideally equipped to and in line with corporate plans and objectives, the
dimensions of BSC can be increased or decreased. This actually has
paved the way for SBSC to emerge as illustrated in the following
section.

11.3 The Emergence and Development of SBSC:
Sustainability balanced scorecard has emerged as a consequence of
neglecting emerging issues relating to sustainability by the standard
balanced scorecard's four perspectives; financial, consumers, internal
processes, and learning and growth perspectives (Hansen &
Schaltegger, 2012). This led to the necessity of the adaptation to the
evolving corporate environment (Jassem et al., 2022).
Thus, the sustainability balanced scorecard offers an effective tool for
a comprehensive management of sustainable development. This is
because it substantially aids in overcoming the drawbacks of the
frequently similar management systems utilized previously for
monitoring the issues related to the environment, society, and
economy (Figge et al., 2002).
Based on Figge et al. (2001b; 2002), an SBSC can be constructed by
integrating environmental and social aspects in the four traditional
perspectives of BSC. In this format of SBSC, the environmental and
social aspects that are strategically relevant are subsumed under the
four perspectives of BSC. For example, In the customer perspective,
the core measure, "market share,” would have an environmentally
conscious dimension for a company that targets the environmental
client category. Additionally, the "product features" leading indicator
would include an environmental aspect (Figge et al., 2001b; 2002).
According to Kang et al. (2015), the sustainable aspects included
within an SBSC have a substantial effect on the Learning & Growth,
Internal processes, and Consumer perspectives, which in turn
influences the Financial perspective. Therefore, the SBSC encourages
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3)

all business activities to be coordinated and managed in accordance
with their strategic value and guarantees that environmental and social
factors are fully incorporated into the overall management system
(Kang et al., 2015).

11.4 The Proposed Measurement Framework:

The process of establishing an SBSC can be split into three steps
which can be presented as follows (Figge et al., 2001b; 2002):

Choose a strategic business unit. This stage assumes that the business
unit has a strategy in place.

Determine the social and environmental engagement.

Identify the strategic value of social and environmental factors of the
business unit.

As Kaplan and Norton (1997) suggested a top-down approach for the
construction of a BSC to identify the aspects with strategic importance
in all dimensions and connect them in a hierarchy with the long-term
achievement determined by the financial dimension, this method can
also be applied to the construction of an SBSC. However, the only
distinction is that not just traditional factors but also strategically
relevant social and environment-related factors must be taken into
account and incorporated into the scorecard system based on their
strategic significance (Figge et al., 2002).

Based on Kaplan and Norton (2000), a strategy map can be utilized in
order to assist in visually illustrating the outcome of the process of
constructing a sustainability balanced scorecard. When creating this
strategy map, the hierarchical pattern of causation linkages reflects all
financial, social and environment-related factors that have been
determined to be strategically significant. A firm's sustainability
balanced scorecard can be displayed as a strategy map as shown in the
following figure (figurel).

According to this strategy map shown in figure, the strategically
relevant environmental and social factors are integrated into the
overall management system according to their strategic relevance.
This is through incorporating them into the SBSC just as
"conventional” success factors. The following stage is to develop
indicators, goals, and measurements to monitor and guide
business performance to be directed to the attainment of significant
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business participations in sustainable development (Figge et al.,
2002). In this stage, the real work of developing the measurement
framework begins as it entails the extraction of measures for a
firm's green innovation performance measurement customized by
SBSC perspectives. This stage can be conducted through three steps
as follows (Figge et al., 2001b; 2002):

1) Identifying the strategic objectives:

In this step, the firm's main business strategy is examined and
translated into strategic objectives, which helps to connect the various
elements of the strategic performance measurement system by
deriving the objectives from the strategy and cooperating and
interacting between objectives to accomplish the strategy. Such
objectives define the intended results that the company wants to attain,
and one or more performance measure(s) are used to track progress
achieved towards attaining the desired results.
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Figure 1. A firm's sustainability balanced scorecard displayed
as a strategy map (Source: The Researcher)
1) Identifying the Critical Success Factors (CSFs) for the firm:
To continuously enhance processes and customer relations, the
firm must ascertain which product features will produce the best value

for  itscustomers as well as what employee skills,
information infrastructure, and organizational environment are
required.

2) Developing the relevant strategic performance measures:
Strategic measures are aligned with the identified strategic objectives
and are used to evaluate and measure the success of achieving the
business as planned and changed.

Accordingly, in order to construct the proposed measurement
framework of this study, the researcher can select some of the
relevant performance measures stemmed from the features of green
innovation environment for each SBSC perspective. Such measures
can be derived from the relevant factors in literature that critically
affect the firm's performance in coping with environmental practices
and green initiatives.

The selected relevant performance measures for the proposed
measurement framework of this study are better illustrated in the
next section through conducting a case study on Elaraby Group's
washing machines factory and identifying its strategic objectives and
critical success factors. In order to measure the progress achieved by
the factory under study in coping with each aspect of green
innovation, the researcher will assign the measures that are most
relevant to each of these aspects.

12. The Case Study:

12.1 Case Study Research:

The case study approach is an empirical investigation into a current
phenomenon in its real-world setting, particularly when there are no
clear boundaries between the object or phenomenon and the context
in which it occurs (Yin, 2003). This approach is suitable for this
research because case studies are most commonly used in the social
sciences, and they have proven to be particularly useful in practice-
oriented disciplines (e.g., management, teaching, public
administration, welfare work and social services) (Rebolj, 2013).
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12.1.1 Unit of Analysis:

Elaraby Group was founded in 1964 as a joint stock family
business and has since expanded to become one of the biggest
manufacturing and commercial organizations, not only in Egypt,
but also in Africa and in the Middle East. Elaraby Group runs its
business through 16 manufacturing, commercial, healthcare, and
service firms in four separate governorates with 35 industrial
facilities and two hospitals. The number of employees at Elaraby
Group approached 40,000 employees during the year 2020. The
brand portfolio of Elaraby Group includes 17 international brands
which involve 26 categories of products, as well as more than
4000 variants.

Elaraby Group’s aim is represented in becoming the best company
among the African Egyptian and Arabian companies competing in
the market by the end of the year 2023. This aim is concluded
from the vision and mission of the company. The vision of
Elaraby Group is to consistently earn the trust of clients and
partners by providing trademarks, services and products that
contributes to the society. The mission of Elaraby Group is
represented in preserving the confidence of its clients and business
partners. This is achieved through the dedication of Elaraby
Group to the following
(https://www.linkedin.com/company/elarabygroup/about/):

e Offering appliances and electronic devices for consumers that are
of high-quality specifications within domestic and overseas
markets.

e Developing business relationships with vendors that benefit both
parties.

e Improving the efficacy, efficiency, productivity, and happiness of
employees.

e Creating a prestigious, family-like work atmosphere.

e Upholding the organizational stated principles of the business.
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e Performing as a socially responsible business that makes
contributions to its society.

e Enhancing the organization's values
Elaraby Group presently comprises of six industrial businesses
which started with home appliances factories. Among such factories
Is the washing machines factory which has been selected by the
researcher to serve as this research study’s unit of analysis. This
factory provides 20 different models of top loading washing
machines of the brand Toshiba with different colors, capacities and
prices to satisfy customer
needs(https://www.elarabygroup.com/en/shop-elaraby-
brands/Toshiba-products/Toshiba-washing-machines).

12.1.2 The Reasons Behind the Unit of Analysis Selection:

The researcher has chosen to select one of Elaraby Group factories
as a unit of analysis for the conducted case study in this thesis due
to the following reasons:

e Elaraby Group Company applies the technology and thought of
Japan by obtaining the agency of the Japanese-origin Toshiba
International Company, where it applies several aspects of green
innovation, and therefore the researcher saw that this company is
considered a suitable environment for applying the proposed
framework.

e The strategic objectives that the company desires to achieve,
represented in providing innovative products that are
characterized by the international level of quality, continuous
improvement of performance, rationalization of costs,
maximization the firm’s value, and performing as a socially
responsible and environmentally aware company are the same
objectives on which the proposed framework is based.

12.1.3 Data Collection Methods:

In order to get an in-depth understanding of the currently applied
performance measurement techniques by the factory under this
study as well as how far this factory is coping with green
development, the researcher used a variety of data gathering
techniques, including non-participant observations through taking
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a factory tour, interviews with the general manager of the factory
and an engineer from the factory in addition to documentary
analysis from online resources provided by the company. The
researcher also utilized survey questionnaires that include a list of
inquiries about the performance measurement strategies already in
use at this factory. This is for the purpose of developing a relevant
strategic system for measuring performance through effectively
implementing the performance measurement framework proposed
by this study depending on SBSC.

12.2 Data Analysis:
12.2.1 The Manufacturing Processes at The Washing Machine

4-

5-

Factory of Elaraby Group:

There are multiple manufacturing processes conducted at the
factory of to provide the final products as follows:

The process of forming the metal cabin:

During this manufacturing process, metal sheets are passed
through four pistons and a roller to make the metal cabin.

The process of assembly:

Each washing machine unit takes around 25 minutes to be
assembled together.

The process of quality assurance:

During this process, a thorough test on a sample of 24
manufactured washing machines is conducted to confirm the
quality of the final product.

The process of packaging:

The time required to conduct this process is around 3 minutes.
The shipping process:

Orders from consumers are prepared and dispatched right away.

12.2.2 Customization of Green Innovation Performance Measures

Based on Sustainability Balanced Scorecard (SBSC) Perspectives
for Elaraby Washing Machines Factory:

The researcher customized the recommended performance
measures for Elaraby washing machines factory in order to
evaluate the continuous improvement achieved with regards to the
performance -goals stemmed from the operationally informed
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business strategy. This was conducted through the extraction of
measures for the firm's green innovation performance
measurement customized by SBSC perspectives by following the
three steps, identification of objectives, determination of CSFs
and development of relevant performance measures. This can be
illustrated in the next table as follows.

Table 2. Objectives, CSFs and performance measures for Elaraby
Group's Washing Machines Factory (Source: The Researcher)

The Main Ohjectires Chjectives of The

Previding a safe and healthy work
epvitoneent  fo promoole  green
movation  through  encoursging
ertployees to adapt to sustainshle
developrent initiatrves.

Ermploying highly skilled labor to
movide  poducts that  exeeed
custorner needs and comeliting
fraining progrars with busingss
tesults.

WashingMachines Faciory SBSC Persp ectives CSFs Relevant Performance Measures
Marinizing shareholders’ wealth. 1. Leaming and growth | o Innovation, 1.1 Mo.of
Warimizing  fim's utilizaion of persgective o R&D of green technnlogies. Infemmational green certifivations
enerzy and resources. o Employee satisfaction; 1.2 No.of fims imoreation processes o
Penetrating new markets. - Eraployes ruorale and rabents per vear,
Mesting custmers' expectaions engagement. 13 No.of R&D of firm's annusl
through the tireely delivery of high- Er_nployge retention. geen t_echm]ngles. o
tech moducts at the lowest possible High skilled erployees. 14 S_tat_egms_ to preventinitize
pice. bipdreersity  andshocks to the

ecosyetera (such as no. of ecological
restorations),
Mo, of enmplowe  suggestions
irepletaented.

i Emploves tomonver.

No. of taining hows for each
enployee.

2. Intermal busingss Elirination of wasts. 21 Waste rechction rate.
focess perspectnve Enerzy efficiency. 22 Amount of energy consuraption.
Ianmfactring process |23 Owerall Equipment Fffectivencss
efficiency. (OEE).
Polhution management. 24 hmoumt of Greenhouse Gas (FHT)
Grreen purchases. etdssions and gas leaks per year and
Water IesOLITES strategles 1o prevent pollution.
Miaragerent, 25 No. of green rw materils
Green  supply  chain urchaged by the finm.
maragerent (G3CH). 28 Lot of water consumed.
Product management and (27 Has the fim estiblished a green
recyeling echaristn, supplychain management system?
28  Has the fim estiblished an effectrve
product ransgement and recycling
mechaist?
3. Custoraers perspectve Customer satisfaction. 31 Custorer retendion rate.
High Quality, society (32 Mo of customess' complaints.
conscions and eco-friendly
areen products.
4, Financial perspective Cost reduction, 4.1 Productcost per undt.
Reverme growth, 42 Reverme growth rate.
Financial productrty. 43 PRatin of Retum on  Capital

Enploted (ROCE).
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Through the previous table, the researcher suggested a number of CSFs
and performance measures which should be considered to achieve a
better performance management. Such performance measures are
derived from the strategic plans (vision) of Elaraby Group's washing
machines factory. These measures determine the concept and sources of
value creation to customers, the CSFs which are incorporated within the
performance measurement system, and the sorts of wastage and
environment-related issues included in business's activities and
processes of production and methods of their elimination in order to
cope with green innovation initiatives and reach sustainable
development.

12.2.3 Scoring Model:
In this study, the main goal is to help the firm measure the progress it
achieves in coping with green innovation in terms of each of its four
aspects while improving the value of the firm. The aim is to determine
which performance measures are the most effective in achieving this
goal. So, the researcher considers such performance measures to be the
decision alternatives of the scoring model. The aim is to rank those
performance measures as to their contribution in achieving the main
goal of coping with green innovation in terms of each determinant or
aspect of green innovation.
The necessary steps for developing a scoring model are as follows
(Anderson et al., 2015):

1. Create a list of the relevant criteria to be taken into consideration in
order to evaluate each decision alternative.

2. Each criterion is assigned a weight to represent its relative importance.
Let Wi = the weight for criterion i

3. Each criterion is given a ranking to indicate the extent to which it is
satisfied by each observation (each decision alternative). Let

Rij = the rating for criterion i and decision alternative j

4. The score is calculated for each observation (each decision alternative).
Let

Sj = the score for decision alternative j

To calculate Sj, the following equation can be used: Sj = " Wi Rij
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5. The observations are ranked in decreasing order of score to
provide the most desirable decision alternative which is then the
one that received the highest score.

The previous steps were followed by the researcher to implement
the scoring model. First, a weight is assigned to each of the
considered criteria in order to show the extent to which each
criterion is relatively significant while making decisions,
depending on a five-point scale as in the following table:

Table 3. Weights for the criteria of coping with aspects of
green innovation environment (Source: The Researcher)

Criteria (Determinants of Green . ,
Innov(ation Measurement) Weight (W)
Management innovation w1 24.8%
Process innovation w?2 24.8%
Product innovation W3 25%
Technological innovation W4 25.4%
Wi 100%

Second, a weight is assigned to each of the considered criteria in
order to show the extent to which each criterion is relatively
significant while making decisions, depending on a five-point
scale as in the following table:

Table 4. Ranking for each combination of a decision
alternative and a decision criterion (Source: The Researcher)

. Decision Alternatives
Criteria
1 2 3 fl
Management mnovation RII| RIZ| R3] .| R
Process mnovation R21|  R22| R23 .| E
Product innovation R31| R32| R33 1 B
Technologicalmnovation | R41|  R42| B43| | B

After ranking the four criteria and settling the outcomes of the
measurements, the ultimate set of criteria / alternatives and their
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order of importance will then be decided. Lastly, the rest of the
decision alternatives' scores are calculated in a similar way as in the
next table.

Table 5. Calculations of scores for each of the ‘n’ decision
alternatives (Source: The Researcher)

Decision Alternatives

Criteria Weight (V) 1 2 . f
Ranking Ril | Score WiRil | Ranking Ri2 | Score WIRD2 | Ranking R | Seore WiRij
Management innovation i Rl WIRLL R1Z WiR12 Rin WiRln
Process innovation Wa Ril WaRa1 R32 W2aR22 . Rin W2aRin
Product mnovation W3 /31 WiR3l RiZ WiR32 Rin Wikin
Technological innovation Wi a4l WeRdL a4 WiRs2 . Ain WiRin
Seore (Sf) = 4 4 §
4
X Z Wigis Z iR | Z WiRin
P i=1 i=1 i=1

12.3 Results of the Case Study:

12.3.1 First: The Importance of Each Determinant of Green
Innovation Performance Measurement Framework for Elaraby
Washing Machines Factory:

a) For the first criterion (Management innovation), the researcher
calculated the cut-off score to be = 4.33.

b) For the second criterion (Process innovation), the researcher
calculated the cut-off score to be = 4.33.

c) For the third criterion (Product innovation), the researcher calculated
the cut-off score to be = 4.36.

d) For the fourth criterion (Technological innovation), the researcher
calculated the cut-off score to be = 4.43.

More analysis of the findings on the weights of the four selection
criteria determinants revealed that ‘technological innovation' is
considered as the most important criterion for the washing machines
factory of Elaraby Group as it received an average of 4.43. Then,
‘product innovation' is considered as very important criterion for the
factory as it received an average of 4.36. Finally, the 'management
innovation' and the ‘process innovation' are considered very
important criterions and they share the same importance for the
factory as they both received an average of 4.33.

Based on the previous results, the factory should pay more attention
to ‘'technological innovation' determinant as it has the most
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importance among other determinants for coping with green
innovation. The adoption of green high-tech innovations can indeed
enable the firm to cope successfully with green innovation. This is
because green technological innovation can be used by firms as a
strategic tool that can help firms not only in the production of green
environmentally-safe products, but also in the gain of competitive
advantages among other competing firms in the industry.

This requires that the performance measures should emphasize
measuring the firm's performance in adopting new green
technologies and ensuring that employees are provided with
sufficient training programs on such technologies. This can
eventually help in achieving green patents that enable the firm to
enhance its value in the market and be distinguished from its rivals
through maintaining its image in the society as a pioneering green
business.

The weights calculated are based on subjective values obtained from
the employees of Elaraby Group washing machines factory. Most
likely, different employees would decide to give weights to the
criteria in a different way. Thus, the scoring model's use of
subjective weights, which most accurately reflect the individual
decision maker's preferences, is one of its main advantages.

12.3.2 Second: The Extent to which Each of The Performance

Measures is Contributing to Achieving Each Determinant of The
Green Innovation Performance Measurement System
Customized by SBSC Perspectives
The second study's objective was to identify the relative importance
of each performance measure in the washing machines factory. This
is for the purpose of determining the performance measures that are
the most effective in measuring the firm's achieved progress in
coping with each of the determinants of green innovation.
First, the scores for each observation within each criterion are
computed for Elaraby washing machines factory. Then, the total
score is computed for each observation in order to rank the examined
decision alternatives and identify the best decision alternative to
recommend. This is illustrated in tables 6, 7, 8 and 9, respectively.
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Table 6. Scores computations for management innovation
performance measures for Elaraby Group's washing machines
factory (Source: The Researcher)

Performance Measures

Weight of Management Innovation

Criterion Wi

Rating of Management Innovation Criterion

and Each Ohservation Rif

Score of Each Ohservation
Wi Rij

Strategies to prevent/minimize
hiodiversity and shocks to the
ecosystem (such asno, of
ecological restorations)

0.248

4.10

1017

Amount of Greenhouse Gas
(GHG) emissions and gas leaks
per year and strategies to

prevent pollution

0.248

414

1027

Has the firm estahlished a
green supply chain
gement system?

0.248

414

1027

Has the firm estahlished an
effective product management
and recycling mechanism?

0.248

436

1.081

Ratio of Return on Capital
Emploved (ROCE)

0.248

433

1074

Table 7. Scores computations for process innovation
performance measures for Elaraby Group's washing
machines factory (Source: The Researcher)

Weight of Process Rat]lng ufl?rml:ess Scoreof Fach
Performance Measures ... | lmovation Criterion and e
Innovation Criterion Wi .o | Observation Wi Rij
Fach Ohservation Rij
No. of employee suggestions 1242 418 1 036
inplemented
Employee tumover 0248 17 0.4
Waste reduction rate 0,248 4.60 1.141
Amount of energy consumption 0,248 45 1116
Overall Equipment Effectiveness (OEE) 0,243 443 LI
No. qureen rawnatenals purchased by 1242 40 008
the firm
Amount of water consumed 0.248 4.07 1.009
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Table 8. Scores computations for product

performance

measures

for

Elaraby Group's

machines factory (Source: The Researcher)

innovation

washing

Rating of Product

Score of Each

Performance Weight of Product . Lo .
Measures Innovation Criterion Wi Innovation Criterion and Observation
Each Observation Rij Wi Rij
Customer retention 025 4.31 1.078
rate
No. of customers' 4.45 1.113
; 0.25
complaints
Prc_Jduct cost per 025 4.24 1.06
unit
Revenue growth 0.25 4.19 1.048

rate

Table 9. Scores computations for technological innovation
performance measures for Elaraby Group's washing machines

factory (Source: The Researcher)

Rating of Technological

Score for Each

P?\I;If:e:srl??:sce Yr:/slo%/gtti%fnTgiihtZ?ilggI;% Innovation Crite_rion and Observation
Each Observation Rij Wi Rij

No. of international
green certifications 0.254 4 1.016
No. of firm's
Innovation 0.254 3.93 0.998
processes or patents
per year
No. of R&D of
firm's annual green 0.254 3.98 1.011
technologies
No. of training
hours for each 0.254 4.05 1.029

employee

Within each green innovation measurement determinant, the
performance measure with the highest score refers to the more
dominant decision alternative that is most effective in contributing to
measuring the firm's coping with such determinant. Therefore,
based on the previous results, illustrated in the previous tables; 6, 7,
8 and 9, respectively, it can be concluded that the recommended
decision alternative in terms of each of the green innovation
measurement determinants can be presented as follows:
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- Management innovation: product management and recycling
mechanism, with the highest score of 1.081.

- Process innovation: waste reduction rate, with the highest score of
1.141.

- Product innovation: no. of customers' complaints, with the highest
score of 1.113.

- Technological innovation: no. of training hours for each employee,
with the highest score of 1.029.

13. Conclusion, Recommendations and Suggestions for Future
Research:

13.1 Conclusion:

After the completion of this research study, the researcher has
reached the following conclusions:

e Firms eventually mature and work towards coping with green
initiatives that help to achieve sustainable development such as
coping with green innovation, they also discover that depending
primarily on conventional performance measurement systems are not
suitable anymore. Thus, under the environment relevant for coping
with green innovation, companies need to use new sort of measures
that reflect green innovation's different aspects.

e EMA application can provide firms with the measures and
information they need to foster green initiatives and enhance their
environmental performance, which can in turn improve the value of
the firm through improving its financial performance and enhancing
its intangible value.

e Coping with green innovation and its aspects can be characterized as
a set of processes and actions including: planning the transition to
green development, identifying the necessary techniques and tools
for coping with green innovation, determining the success factors
and finally implementing green innovation and measuring the
progress achieved towards coping with its different aspects. Thus,
this new orientation begins with the identification of firm's
objectives and then the linkage of such objectives to the suggested
CSFs and performance measures, in order for them to be
successfully achieved.
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e Measuring performance of firms implementing green innovation

should be taken into account comprehensively, because it should
reflect the importance of strategic performance drivers. As SBSC
provides an effective guide for a firm's core measures and enables
the firm to customize its perspectives, in which sustainability
measures are included, (learning and growth, internal business
process, customers and financial perspectives), then, such
perspectives help managers collect comprehensive information on
the activities of measuring performance through using green
thinking.
This is because the SBSC is integrated into green innovation
performance measurement framework and offers the capability to
translate the firm's strategies into relevant activities and green
innovation will offer the capability to influence such activities. For
successfully measuring the performance of firm's activities with
regards to green innovation, strategic performance measures and
determined strategic objectives are matched together and constructed
to measure the progress achieved in running the business according
to plans and modifications. Further, the performance measures of the
green innovation performance measurement framework based on
SBSC are interrelated together in causal relationships by working
through the SBSC perspectives in a sequential procedure beginning
with the financial perspective.

e The proposed measurement framework was applied by the researcher
in order to enhance the performance measurement system of Elaraby
Group's washing machines factory by carrying out a case study to
illustrate the applicability of the proposed framework.

e Consequently, the scoring model was utilized to indicate the relative
importance of each criterion and also to determine the best decision
alternative to recommend for the performance measurement
framework of the factory.

e Based on the study's results, it is noted that the washing machines
factory of Elaraby Group should place more emphasis on
'technological innovation' determinant as it has the most importance
among other determinants for coping with green innovation. A
business can potentially be able to successfully cope with green
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innovation by adopting environmentally friendly technological
advances because green technological innovation can be employed
as a strategic tool to help create eco-friendly products and provide
competitive advantages over other industry competitors. This
necessitates that the performance measures ought to emphasize the
measurement of the progress achieved by the firm in coping with
green technological innovation.

e Further, the results showed that the performance measures with the
greatest contribution to measuring the firm's progress in coping with
each determinant of green innovation measurement were as follows:
- Management innovation: product management and recycling
mechanism.

- Process innovation: waste reduction rate.

- Product innovation: no. of customers' complaints.

- Technological innovation: no. of training hours for each
employee.

e Emphasizing such performance measures helps the firm to
appropriately measure its progress in coping with each aspect of
green innovation, which in turn helps to appropriately measure the
environmental performance of the firm. This indeed can enable the
firm to identify areas of weaknesses within its performance in
adopting green initiatives in order to improve its environmental
performance and succeed in standing out as a sustainable
environmentally friendly business. Eventually, this will be reflected
in a better image and an improved financial performance and value
of the firm in the market.

e Therefore, the green innovation measurement framework proposed
by this research based on SBSC can enable the factory to effectively
measure and identify its performance gap within each of the green
innovation measurement determinants in order to be enhanced and to
achieve a comprehensive implementation of green innovation
through successfully coping with its different aspects and in turn
improve the environmental performance of the entire factory and this
will positively affect its financial performance and its value among
its competitors in the market.
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13.2 Recommendations:
The researcher has offered some recommendations to the firms
working towards coping with green innovation as follows:
First: These firms ought to depend on a system for measuring
performance that reflects the aspects, objectives and determinants of
green innovation environment in which performance measures are
extracted by employing the SBSC approach and through merging the
strategic objectives of the firm with the SBSC strategy map.
Second: By using the SBSC approach, the relevant green innovation
performance measurement framework ought to translate the SBSC's
four perspectives, in which sustainability measures are incorporated,
(learning and growth, internal business process, customers and
financial perspectives) into indicators which reflect the CSFs that are
necessary to be accomplished under green innovation environment.
Third: Firms should attentively determine the relative importance of
the performance measures that are stemmed from green innovation
determinants and are created to promote the vision, mission and
strategies of the firm.

13.3 Suggestions for Future Research:
The following issues has been suggested by the researcher for future
research:
First: Future research may study the effect of the integration
between green innovation practices and lean practices on the
sustainable performance of firms. Also, future studies may
emphasize all of the main pillars of sustainability; environmental,
social and economic pillar, when utilizing the sustainability balanced
scorecard instead of focusing mainly on the environmental pillar.
Second: Further research should be conducted in different sectors in
order to empirically verify the proposed measurement framework.
Third: The scoring model relied on the judgements and perceptions
of managers, engineers, employees, and workers of Elaraby Group's
washing machines factory, which are thought to be more biased
viewpoints. Future research can establish scoring models relying on
the opinions of other stakeholders or employ models which are more
objective as the Analytical Hierarchy Process (AHP) model, for
instance.

(PRINT) :1SSN 2682-3446 305 (ONLINE): ISSN 2682-4817



YOrY s aql ) sl dosulaal) & gal) dlaa

14. References:

- Abdullah, M., Zailani, S., Iranmanesh, M., & Jayaraman, K. (2016). Barriers
to green innovation initiatives among manufacturers: the Malaysian case.
Review of Management Science, Vol. 10, No. 4, pp. 683-709.

- Abu Seman, N.A., Govindan, K., Mardani, A., Zakuan, N., Mat Saman, M.Z.,
Hooker, R.E., & Ozkul, S. (2019). The mediating effect of green innovation
on the relationship between green supply chain management and
environmental performance. Journal of Cleaner Production, Vol. 229, pp.
115-127. https://doi.org/10.1016/j.jclepro.2019.03.211.

- Adeel Tarig, Yuosre F. Badir, Wagas Tariq, & Umair Saeed Bhutta (2017).
Drivers and consequences of green product and process innovation:
A systematic review, conceptual framework, and future outlook. Technology
in Society, Volume 51, Pages 8-23, ISSN 0160-
791X, https://doi.org/10.1016/j.techsoc.2017.06.002.
(https://www.sciencedirect.com/science/article/pii/S0160791X17300210)

- Afum, E., Zhang, R., Agyabeng-Mensah, Y., & Sun, Z. (2021). Sustainability
excellence: the interactions of lean production, internal green practices and
green product innovation. International Journal of Lean Six Sigma, Vol. 12
No. 6, pp. 1089-1114. https://0810bm09w-1106-y-https-doi-
org.mplbci.ekb.eg/10.1108/1JLSS-07-2020-0109

- Al-Abdallah, G.M. & Al-Salim, M.I. (2021). Green product innovation and
competitive advantage: an empirical study of chemical industrial plants in
Jordanian qualified industrial zones. Benchmarking: An__International
Journal, Vol. 28 No. 8, pp. 2542-2560. https://0810bm09w-1106-y-https-doi-
org.mplbci.ekb.eg/10.1108/B1J-03-2020-0095

- Albort-Morant, G., Leal-Rodriguez, A. L., & De Marchi, V. (2018).
Absorptive capacity and relationship learning mechanisms as complementary
drivers of green innovation performance. Journal of Knowledge
Management, 22, 432—452. https://doi.org/10.1108/JKM-07-2017-0310

- Al-Najjar, B. and Anfimiadou, A. (2012). Environmental Policies and Firm
Value. Bus. Strat. Env., 21: 49-59. https://doi.org/10.1002/bse.713

- Alvarez Jaramillo, J., Zartha Sossa, J. W., & Orozco Mendoza, G. L. (2019).
Barriers to sustainability for small and medium enterprises in the framework
of sustainable development—L.iterature review. Business Strategy and the
Environment, 28, 512-524.

- Amato LH & Amato CH. (2012). Environmental policy, rankings and stock
values. Business Strategy and the Environment, 21: 317-325.

- Anderson, D. R., Sweeney, D. J., Williams, T.A., Camm, J. D., Cochran, J. J.,
Fry, M. J., & Ohlmann, J. W. (2015). An introduction to management science:
guantitative approaches to decision making. Cengage learning.

- Andono, Arastyo (2020). The Environmental Management Accounting
Control as a Practice. [PhD thesis, University of Essex].

(PRINT) :1SSN 2682-3446 306 (ONLINE): ISSN 2682-4817


https://doi.org/10.1016/j.jclepro.2019.03.211
https://doi.org/10.1016/j.techsoc.2017.06.002
https://www.sciencedirect.com/science/article/pii/S0160791X17300210
https://0810bm09w-1106-y-https-www-emerald-com.mplbci.ekb.eg/insight/search?q=Ebenezer%20Afum
https://0810bm09w-1106-y-https-www-emerald-com.mplbci.ekb.eg/insight/search?q=Ran%20Zhang
https://0810bm09w-1106-y-https-www-emerald-com.mplbci.ekb.eg/insight/search?q=Yaw%20Agyabeng-Mensah
https://0810bm09w-1106-y-https-www-emerald-com.mplbci.ekb.eg/insight/search?q=Zhuo%20Sun
https://0810bm09w-1106-y-https-www-emerald-com.mplbci.ekb.eg/insight/publication/issn/2040-4166
https://0810bm09w-1106-y-https-doi-org.mplbci.ekb.eg/10.1108/IJLSS-07-2020-0109
https://0810bm09w-1106-y-https-doi-org.mplbci.ekb.eg/10.1108/IJLSS-07-2020-0109
https://0810bm09w-1106-y-https-www-emerald-com.mplbci.ekb.eg/insight/search?q=Ghaith%20M.%20Al-Abdallah
https://0810bm09w-1106-y-https-www-emerald-com.mplbci.ekb.eg/insight/search?q=Majda%20I.%20Al-Salim
https://0810bm09w-1106-y-https-www-emerald-com.mplbci.ekb.eg/insight/publication/issn/1463-5771
https://0810bm09w-1106-y-https-www-emerald-com.mplbci.ekb.eg/insight/publication/issn/1463-5771
https://0810bm09w-1106-y-https-doi-org.mplbci.ekb.eg/10.1108/BIJ-03-2020-0095
https://0810bm09w-1106-y-https-doi-org.mplbci.ekb.eg/10.1108/BIJ-03-2020-0095
https://doi.org/10.1108/JKM-07-2017-0310
https://doi.org/10.1002/bse.713

YOrY s aql ) sl dosulaal) & gal) dlaa

- Asni, N. and Agustia, D. (2022). The mediating role of financial performance
in the relationship between green innovation and firm value: evidence from
ASEAN countries. European Journal of Innovation Management, Vol. 25
No. 5, pp. 1328-1347. https://0810bljnt-1103-y-https-doi-
org.mplbci.ekb.eg/10.1108/EJIM-11-2020-0459

- Baris Yalabik, & Richard J. Fairchild (2011). Customer, regulatory, and
competitive pressure as drivers of environmental innovation, International
Journal of Production Economics, Volume 131, Issue 2, Pages 519-527,
ISSN 0925-5273, https://doi.org/10.1016/j.ijpe.2011.01.020.
(https://www.sciencedirect.com/science/article/pii/S0925527311000351)

- Benjamin C. Bonifant, Matthew B. Arnold, & Frederick J. Long (1995).
Gaining competitive advantage through environmental investments, Business
Horizons, Volume 38, Issue 4, Pages 37-47, ISSN 0007-6813,
https://doi.org/10.1016/0007-6813(95)90007-1.
(https://www.sciencedirect.com/science/article/pii/0007681395900071)

- Berrone, P., Fosfuri, A., Gelabert, L. and Gomez-Mejia, L.R. (2013),
Necessity as the mother of ‘green’ inventions: Institutional pressures and
environmental innovations.  Strat.  Mgmt. J.,  34:  891-9009.
https://doi.org/10.1002/smj.2041

- Bozena Guziana (2011). Is the Swedish environmental technology sector
‘green’?. Journal of Cleaner Production, Volume 19, Issue 8, Pages 827-835,
ISSN 0959-6526, https://doi.org/10.1016/j.jclepro.2010.09.007.
(https://www.sciencedirect.com/science/article/pii/S0959652610003574)

- Brignall, S. (2002) The Unbalanced Scorecard: a social and environmental
critique. Proceedings, Third International Conference on Performance
Measurement and Management: Research and Action, Boston, MA, pp. 85-92.

- Burritt, R.L. (2004), Environmental management accounting: roadblocks on
the way to the green and pleasant land. Bus. Strat. Env., 13: 13-32.
https://doi.org/10.1002/bse.379

- Chen, Y., Lai, S. and Wen, C. (2006). The Influence of green innovation
performance on corporate advantage in Taiwan. Journal of Business Ethics,
Vol. 67, pp. 331-339, doi: 10.1007/s10551-006- 9025-5.

- Chen, YS., Chang, CH. (2013). The Determinants of Green Product
Development  Performance: Green Dynamic  Capabilities, Green
Transformational Leadership, and Green Creativity. J Bus Ethics, 116, 107—
119. https://doi.org/10.1007/s10551-012-1452-x

- Choi H, Han I, Lee J. (2020). Value Relevance of Corporate Environmental
Performance: A Comprehensive Analysis of Performance Indicators Using
Korean Data. Sustainability.; 12(17):72009.
https://doi.org/10.3390/su12177209

- DeBoer, J., Panwar, R. and Jorge, R. (2017). Toward a place-based
understanding of business sustainability: the role of green competitors and

(PRINT) :ISSN 2682-3446 307 (ONLINE): ISSN 2682-4817


https://0810bljnt-1103-y-https-www-emerald-com.mplbci.ekb.eg/insight/search?q=Nur%20Asni
https://0810bljnt-1103-y-https-www-emerald-com.mplbci.ekb.eg/insight/search?q=Dian%20Agustia
https://0810bljnt-1103-y-https-www-emerald-com.mplbci.ekb.eg/insight/publication/issn/1460-1060
https://0810bljnt-1103-y-https-doi-org.mplbci.ekb.eg/10.1108/EJIM-11-2020-0459
https://0810bljnt-1103-y-https-doi-org.mplbci.ekb.eg/10.1108/EJIM-11-2020-0459
https://doi.org/10.1016/j.ijpe.2011.01.020
https://www.sciencedirect.com/science/article/pii/S0925527311000351
https://doi.org/10.1016/0007-6813(95)90007-1
https://www.sciencedirect.com/science/article/pii/0007681395900071
https://doi.org/10.1002/smj.2041
https://doi.org/10.1016/j.jclepro.2010.09.007
https://www.sciencedirect.com/science/article/pii/S0959652610003574
https://doi.org/10.1002/bse.379
https://doi.org/10.1007/s10551-012-1452-x
https://doi.org/10.3390/su12177209

YOrY s aql ) sl dosulaal) & gal) dlaa

green locales in firms’ voluntary environmental engagement. Business
Strategy and the Environment, Vol. 26 No. 7, pp. 940-955.

- Derchi, G.B., Burkert, M. and Oyon, D. (2013). Environmental management
accounting systems: A review of the evidence and propositions for future
research. Accounting and Control for Sustainability (Studies in Managerial
and Financial Accounting, Vol. 26), Emerald Group Publishing Limited,
Bingley, pp. 197-229. https://0810bmxyy-1103-y-https-doi-
org.mplbci.ekb.eq/10.1108/S1479-3512(2013)0000026006

- EIO (2011). The Eco-innovation challenge: pathways to a resource-efficient
Europe. Eco innovation Observatory Funded by the European Commission,

DG Environment, Brussels, available at:
www.eurosfaire.prd.fr/7pc/doc/1308928736_eco_report_ 2011.pdf.
- Elaraby Group official profile on LinkedIn

(https://www.linkedin.com/company/elarabygroup/about/)retrieved at June 7, 2023.

- Elaraby Group official website (https://www.elarabygroup.com/en/shop-
elaraby-brands/toshiba-products/toshiba-washing-machines)  retrieved  at
August 7, 2023.

- Elshishini, Hatem Mohamed (2013). An examination of relationships between
contextual variables and Environmental Management Accounting (EMA).
Scientific Journal of Commerce and Finance, VVolume 1, Issue 1.

- Environmental Protection Agency (1995). An introduction to Environmental
Accounting as a Business Management Tool, Available from
http://www.epa.gov/

- Figge F, Hahn T, Schaltegger S, Wagner M. (2001b). The Sustainability
Balanced Scorecard — a tool for value-oriented sustainability management in
strategy-focused organizations. Conference Proceedings of the 2001 Eco-
Management and Auditing Conference. ERP Environment: Shipley; 83-90.

- Figge, F., Hahn, T., Schaltegger, S. and Wagner, M. (2002). The
Sustainability Balanced Scorecard — linking sustainability management to
business strategy. Bus. Strat. Env., 11: 269-284.
https://doi.org/10.1002/bse.339

- Foster, C. and Green, K. (2000), Greening the innovation process. Bus. Strat.
Env., 9: 287-303. https://doi.org/10.1002/1099-
0836(200009/10)9:5<287::AID-BSE256>3.0.CO;2-7

- Green, K., Mcmeekin, A. and Irwin, A. (1994). Technological trajectories and
R&D for environmental innovation in UK Firms. Futures, Vol. 26 No. 10, pp.
1047-1059.

- Hansen, Erik G. and Schaltegger, Stefan (2012). Pursuing Sustainability with
the Balanced Scorecard: Between Shareholder Value and Multiple Goal
Optimisation. Centre for Sustainability Management, Working Paper Series
(June), Available at SSRN: https://ssrn.com/abstract=2169335 or
http://dx.doi.org/10.2139/ssrn.2169335

(PRINT) :1SSN 2682-3446 308 (ONLINE): ISSN 2682-4817


https://0810bmxyy-1103-y-https-www-emerald-com.mplbci.ekb.eg/insight/search?q=Giovanni%20Battista%20Derchi
https://0810bmxyy-1103-y-https-www-emerald-com.mplbci.ekb.eg/insight/search?q=Michael%20Burkert
https://0810bmxyy-1103-y-https-www-emerald-com.mplbci.ekb.eg/insight/search?q=Daniel%20Oyon
https://0810bmxyy-1103-y-https-doi-org.mplbci.ekb.eg/10.1108/S1479-3512(2013)0000026006
https://0810bmxyy-1103-y-https-doi-org.mplbci.ekb.eg/10.1108/S1479-3512(2013)0000026006
https://www.linkedin.com/company/elarabygroup/about/
https://www.elarabygroup.com/en/shop-elaraby-brands/toshiba-products/toshiba-washing-machines
https://www.elarabygroup.com/en/shop-elaraby-brands/toshiba-products/toshiba-washing-machines
https://doi.org/10.1002/bse.339
https://doi.org/10.1002/1099-0836(200009/10)9:5%3c287::AID-BSE256%3e3.0.CO;2-7
https://doi.org/10.1002/1099-0836(200009/10)9:5%3c287::AID-BSE256%3e3.0.CO;2-7
https://ssrn.com/abstract=2169335
http://dx.doi.org/10.2139/ssrn.2169335

YOrY s aql ) sl dosulaal) & gal) dlaa

- Heidenberger, Kurt., and Stummer, Christian. (June, 1999). Research and
development project selection and resource allocation: a review of quantitative
modelling approaches. International Journal of Management Reviews,
Volume 1, Number 2, pp. 197-224(28).

- Heskett, J.L., Jones, T.O., Loveman, G.W., Sasser, W.E., Schlesinger, L.A.
(1994). Putting the service-profit chain to work putting the service-profit chain
to work. Harvard Bus. Rev., 163-174.

- Hojnik, J. and Ruzzier, M. (2016). The driving forces of process eco-
innovation and its impact on performance: insights from Slovenia. Journal of
Cleaner Production, Vol. 133, pp. 812-825.

- Holt, Andrew Derek (2005). The role of management accounting within the
development of environmental management systems. [PhD thesis, London
School of Economics and Political Science (United Kingdom)].

- Hu, D, Qiu, L, She, M, Wang, Y. (2021). Sustaining the sustainable
development: How do firms turn government green subsidies into financial
performance through green innovation? Bus Strat Env., 30: 2271- 2292.
https://doi.org/10.1002/bse.2746

- Huang, J.-W., Li, Y.-H. (2017). Green innovation and performance: the view
of organizational capability and social reciprocity. J. Bus. Ethics, 145 (2),
309-324. https://doi.org/10.1007/s10551-015-2903-y.

- IFAC (2005). Environmental management accounting. New York, NY:
International Guidance Document.

- Jakeline Serrano-Garcia, Andrea Bikfalvi, Josep Llach, Juan José Arbelédez-
Toro (2021). Orchestrating capabilities, organizational dimensions and
determinants in the pursuit of green product innovation, Journal of Cleaner
Production, Volume 313, 127873, ISSN 0959-6526,
https://doi.org/10.1016/j.jclepro.2021.127873.
(https://www.sciencedirect.com/science/article/pii/S0959652621020916)

- Jasch, Christine (2003). The use of Environmental Management Accounting
(EMA) for identifying environmental costs, Journal of Cleaner Production,
Volume 11, Issue 6, Pages 667-676, ISSN 0959-
6526https://doi.org/10.1016/S0959-6526(02)00107-5.
(https://www.sciencedirect.com/science/article/pii/S0959652602001075)

- Jasch, Christine (2006). Environmental management accounting (EMA) as the
next step in the evolution of management accounting, Journal of Cleaner
Production, Volume 14, Issue 14, Pages 1190-1193, ISSN 0959-6526,
https://doi.org/10.1016/j.jclepro.2005.08.006.

- Jassem, S., Zakaria, Z.and Che Azmi, A.(2022). Sustainability balanced
scorecard architecture and environmental performance outcomes: a systematic
review. International _Journal _of  Productivity and _ Performance
Management, Vol. 71 No. 5, pp. 1728-1760. https://0810bIx69-1104-y-https-
doi-org.mplbci.ekb.eg/10.1108/1JPPM-12-2019-0582

(PRINT) :1SSN 2682-3446 309 (ONLINE): ISSN 2682-4817


https://www.ingentaconnect.com/content/bpl/ijmr;jsessionid=1s6fw1saj63oo.x-ic-live-01
https://doi.org/10.1002/bse.2746
https://doi.org/10.1007/s10551-015-2903-y
https://doi.org/10.1016/j.jclepro.2021.127873
https://www.sciencedirect.com/science/article/pii/S0959652621020916
https://doi.org/10.1016/S0959-6526(02)00107-5
https://www.sciencedirect.com/science/article/pii/S0959652602001075
https://doi.org/10.1016/j.jclepro.2005.08.006
https://0810blx69-1104-y-https-www-emerald-com.mplbci.ekb.eg/insight/search?q=Suaad%20Jassem
https://0810blx69-1104-y-https-www-emerald-com.mplbci.ekb.eg/insight/search?q=Zarina%20Zakaria
https://0810blx69-1104-y-https-www-emerald-com.mplbci.ekb.eg/insight/search?q=Anna%20Che%20Azmi
https://0810blx69-1104-y-https-www-emerald-com.mplbci.ekb.eg/insight/publication/issn/1741-0401
https://0810blx69-1104-y-https-www-emerald-com.mplbci.ekb.eg/insight/publication/issn/1741-0401
https://0810blx69-1104-y-https-doi-org.mplbci.ekb.eg/10.1108/IJPPM-12-2019-0582
https://0810blx69-1104-y-https-doi-org.mplbci.ekb.eg/10.1108/IJPPM-12-2019-0582

YOrY s aql ) sl dosulaal) & gal) dlaa

- Javier Carrillo-Hermosilla, Pablo del Rio, Totti Kénndla (2010). Diversity of
eco-innovations: Reflections from selected case studies, Journal of Cleaner
Production, Volume 18, Issues 10-11, Pages 1073-1083, ISSN 0959-6526,
https://doi.org/10.1016/j.jclepro.2010.02.014.
(https://www.sciencedirect.com/science/article/pii/S0959652610000612)

- Jin-Su Kang, Chun-Fang Chiang, Kitipop Huangthanapan, Stephen Downing
(2015). Corporate social responsibility and sustainability balanced scorecard:
The case study of family-owned hotels, International Journal of Hospitality
Management, Volume 48, Pages 124-134, ISSN 0278-4319,
https://doi.org/10.1016/j.ijhm.2015.05.001.
(https://www.sciencedirect.com/science/article/pii/S0278431915000742)

- Jun, W, Ali, W., Bhutto, M.Y., Hussain, H.and Khan, N.A. (2021).
Examining the determinants of green innovation adoption in SMEs: a PLS-
SEM approach. European Journal of Innovation Management, Vol. 24 No.
1, pp. 67=-87. https://0810b4c5b-1103-y-https-doi-
org.mplbci.ekb.eg/10.1108/EJIM-05-2019-0113

- Jurgis Kazimieras Staniskis, Zaneta Stasiskiene (2006). Environmental
management accounting in Lithuania: exploratory study of current practices,
opportunities and strategic intents, Journal of Cleaner Production, Volume
14, Issue 14, Pages 1252-1261, ISSN 0959-6526,
https://doi.org/10.1016/j.jclepro.2005.08.009.
(https://www.sciencedirect.com/science/article/pii/S0959652605001976)

- Kaplan R, Norton D. (1997). Balanced Scorecard: Strategien erfolgreich
umsetzen. Schaffer-Poeschel: Stuttgart.

- Kaplan, R. and Norton, D. (1996a). Using the Balanced Scorecard as a
strategic management system. Harvard Business Review, January-February,
pp. 75-85.

- Kaplan, R. and Norton, D. (2004a). Measuring the strategic readiness of
intangible assets. Harvard Business Review, Vol. 82 No. 2, pp. 52-63.

- Kaplan, R. S., & Norton, D. P. (1992). The balanced scorecard: Measures that
drive performance. Harvard Business Review. From the Magazine (January—
February).

- Kaplan, R.S. and Norton, D.P. (1996b). Strategic learning & the balanced
scorecard. Strateqy & Leadership, Vol. 24 No. 5, pp. 18-24.
https://doi.org/10.1108/eb054566

- Kaplan, Robert S. (2010). Conceptual Foundations of the Balanced
Scorecard. Harvard Business School Accounting & Management Unit
Working Paper No. 10-074, March 1, Available at SSRN:
https://ssrn.com/abstract=1562586 or http://dx.doi.org/10.2139/ssrn.1562586

- Kaplan, Robert S., and D. P. Norton (2000). The Strategy-Focused
Organization: How Balanced Scorecard Companies Thrive in the New
Business Environment. Boston, MA: Harvard Business School Press.

(PRINT) :ISSN 2682-3446 310 (ONLINE): ISSN 2682-4817


https://doi.org/10.1016/j.jclepro.2010.02.014
https://www.sciencedirect.com/science/article/pii/S0959652610000612
https://doi.org/10.1016/j.ijhm.2015.05.001
https://www.sciencedirect.com/science/article/pii/S0278431915000742
https://0810b4c5b-1103-y-https-www-emerald-com.mplbci.ekb.eg/insight/search?q=Wen%20Jun
https://0810b4c5b-1103-y-https-www-emerald-com.mplbci.ekb.eg/insight/search?q=Waheed%20Ali
https://0810b4c5b-1103-y-https-www-emerald-com.mplbci.ekb.eg/insight/search?q=Muhammad%20Yaseen%20Bhutto
https://0810b4c5b-1103-y-https-www-emerald-com.mplbci.ekb.eg/insight/search?q=Hadi%20Hussain
https://0810b4c5b-1103-y-https-www-emerald-com.mplbci.ekb.eg/insight/search?q=Nadeem%20Akhtar%20Khan
https://0810b4c5b-1103-y-https-www-emerald-com.mplbci.ekb.eg/insight/publication/issn/1460-1060
https://0810b4c5b-1103-y-https-doi-org.mplbci.ekb.eg/10.1108/EJIM-05-2019-0113
https://0810b4c5b-1103-y-https-doi-org.mplbci.ekb.eg/10.1108/EJIM-05-2019-0113
https://doi.org/10.1016/j.jclepro.2005.08.009
https://www.sciencedirect.com/science/article/pii/S0959652605001976
https://www.emerald.com/insight/search?q=Robert%20S.%20Kaplan
https://www.emerald.com/insight/search?q=David%20P.%20Norton
https://www.emerald.com/insight/publication/issn/1087-8572
https://doi.org/10.1108/eb054566
https://ssrn.com/abstract=1562586
http://dx.doi.org/10.2139/ssrn.1562586
http://www.hbs.edu/faculty/product/5595
http://www.hbs.edu/faculty/product/5595
http://www.hbs.edu/faculty/product/5595

YOrY s aql ) sl dosulaal) & gal) dlaa

- Li, Zhenghui & Liao, Gaoke & Albitar, Khaldoon. (2019). Does corporate
environmental responsibility engagement affect firm value? The mediating
role of corporate innovation. Business Strategy and the Environment. 29.
10.1002/bse.2416.

- LinR-J, Tan K-H, Geng Y. (2013). Market demand, green product innovation,
and firm performance: evidence from Vietham motorcycle industry. Journal
of Cleaner Production 40: 101-107.

- Lin, J.and Zhou, Z.(2022). The positioning of green brands in enhancing
their image: the mediating roles of green brand innovativeness and green
perceived value. International Journal of Emerging Markets, Vol. 17 No. 6,
pp. 1404-1424. https://0810bIx69-1104-y-https-doi-
org.mplbci.ekb.eg/10.1108/1IJOEM-06-2020-0657

- Lukka, Kari. (2003). The Constructive Research Approach. Publications of the
Turku School of Economics and Business Administration.

- Melander, L. (2018). Customer and supplier collaboration in green product
innovation: External and internal capabilities. Business Strategy and the
Environment, 27, 677—693. https://doi.org/10.1002/bse.2024

- Mio, C., Costantini, A., & Panfilo, S. (2021). Performance measurement tools
for sustainable business: A systematic literature review on the sustainability
balanced scorecard use. Corporate Social Responsibility and Environmental
Management, 1— 18. https://doi.org/10.1002/csr.2206

- Neely, A. (2002). Business Performance Measurement: Theory and Practice,
Cambridge University Press, Cambridge.

- Neely, A., Gregory, M. and Platts, K. (1995). Performance measurement
system design: A literature review and research agenda. International
Journal of Operations & Production Management, Vol. 15 No. 4, pp. 80-
116. https://doi.org/10.1108/01443579510083622

- Noah, Abdurafiu Olaiya (2017). Accounting for the environment: The
Accountability of the Nigerian Cement Industry. [PhD thesis, University of
Essex].

- Nuwan Gunarathne, Ki-Hoon Lee (2021). Corporate cleaner production
strategy development and environmental management accounting: A
contingency theory perspective, Journal of Cleaner Production, Volume 308,
127402, ISSN 0959-6526, https://doi.org/10.1016/j.jclepro.2021.127402.
(https://www.sciencedirect.com/science/article/pii/S0959652621016218)

- Patrick de Beer, Francois Friend (2006). Environmental accounting: A
management tool for enhancing corporate environmental and economic
performance, Ecological Economics, Volume 58, Issue 3, Pages 548-560,
ISSN 0921-8009, https://doi.org/10.1016/j.ecolecon.2005.07.026.
(https://www.sciencedirect.com/science/article/pii/S092180090500340X)

- Porter, M.E. (1985). Competitive Strategy: Creating and Sustaining Superior
Performance. Free Press, New York.

(PRINT) :1SSN 2682-3446 311 (ONLINE): ISSN 2682-4817


https://0810blx69-1104-y-https-www-emerald-com.mplbci.ekb.eg/insight/search?q=Jialing%20Lin
https://0810blx69-1104-y-https-www-emerald-com.mplbci.ekb.eg/insight/search?q=Zhimin%20Zhou
https://0810blx69-1104-y-https-www-emerald-com.mplbci.ekb.eg/insight/publication/issn/1746-8809
https://0810blx69-1104-y-https-doi-org.mplbci.ekb.eg/10.1108/IJOEM-06-2020-0657
https://0810blx69-1104-y-https-doi-org.mplbci.ekb.eg/10.1108/IJOEM-06-2020-0657
https://doi.org/10.1002/bse.2024
https://doi.org/10.1002/csr.2206
https://www.emerald.com/insight/search?q=Andy%20Neely
https://www.emerald.com/insight/search?q=Mike%20Gregory
https://www.emerald.com/insight/search?q=Ken%20Platts
https://www.emerald.com/insight/publication/issn/0144-3577
https://www.emerald.com/insight/publication/issn/0144-3577
https://doi.org/10.1108/01443579510083622
https://doi.org/10.1016/j.jclepro.2021.127402
https://www.sciencedirect.com/science/article/pii/S0959652621016218
https://doi.org/10.1016/j.ecolecon.2005.07.026
https://www.sciencedirect.com/science/article/pii/S092180090500340X

YOrY s aql ) sl dosulaal) & gal) dlaa

- Rebolj, A. Biba. (2013). The case study as a type of qualitative research.
Journal of Contemporary Educational Studies. 28-43.

- Robert S. Kaplan, David P. Norton (2001). Transforming the Balanced
Scorecard from Performance Measurement to Strategic Management: Part 1.
Accounting Horizons 1 March; 15 (1): 87-104.
https://doi.org/10.2308/acch.2001.15.1.87

- Roger Leonard Burritt, Christian Herzig, Stefan Schaltegger, Tobias Viere
(2019). Diffusion of environmental management accounting for cleaner
production: Evidence from some case studies, Journal of Cleaner
Production, Volume 224, Pages 479-491, |ISSN  0959-6526,
https://doi.org/10.1016/j.jclepro.2019.03.227.
(https://www.sciencedirect.com/science/article/pii/S0959652619309369)

- Sajan, M.P., Shalij, P.R. and Ramesh, A. (2017). Lean manufacturing
practices in Indian manufacturing SMEs and their effect on sustainability
performance. Journal of Manufacturing Technology Management, Vol. 28,
pp. 772-793.

- Sari, R.N., Pratadina, A., Anugerah, R., Kamaliah, K. and Sanusi,
Z.M. (2021). Effect of environmental management accounting practices on
organizational performance: role of process innovation as a mediating
variable. Business Process Management Journal, Vol. 27 No. 4, pp. 1296-
1314, https://0810bj2uh-1103-y-https-doi-org.mplbci.ekb.eg/10.1108/BPMJ-
06-2020-0264

- Schaltegger, Stefan.,, Hahn, Tobias., and Burritt, Roger. (2000).
Environmental Management Accounting - Overview and Main Approaches.
Centre For Sustainability Management (CSM), ISBN 978-3-935630-06-1.

- Shashi, Piera Centobelli, Roberto Cerchione, Rajwinder Singh (2019). The
impact of leanness and innovativeness on environmental and financial
performance: Insights from Indian SMEs. International Journal of
Production Economics, Volume 212, Pages 111-124, ISSN 0925-5273,
https://doi.org/10.1016/j.ijpe.2019.02.011.
(https://www.sciencedirect.com/science/article/pii/S0925527319300659)

- Sirisom, Julsuchada., Sonthiprasat, Rattanawadee. (2011). Environmental
Management Accounting Effects on Ems and Firm Performance, Review of
Business Research, VVolume 11, Number 4.

- Soderstrom, K.M., Soderstrom, N.S. and Stewart, C.R. (2017).
Sustainability/CSR Research in Management Accounting: A Review of the
Literature. Advances in Management Accounting, Vol. 28, Emerald
Publishing Limited, Bingley, pp. 59-85. https://0810bgpoz-1106-y-https-doi-
org.mplbci.ekb.eg/10.1108/S1474-787120170000028003

- Tang, AK.Y. Lai, K-h. and Cheng, T.C.E. (2012). Environmental
Governance of Enterprises and their Economic Upshot through Corporate

(PRINT) :ISSN 2682-3446 312 (ONLINE): ISSN 2682-4817


https://doi.org/10.2308/acch.2001.15.1.87
https://doi.org/10.1016/j.jclepro.2019.03.227
https://www.sciencedirect.com/science/article/pii/S0959652619309369
https://0810bj2uh-1103-y-https-www-emerald-com.mplbci.ekb.eg/insight/search?q=Ria%20Nelly%20Sari
https://0810bj2uh-1103-y-https-www-emerald-com.mplbci.ekb.eg/insight/search?q=Aura%20Pratadina
https://0810bj2uh-1103-y-https-www-emerald-com.mplbci.ekb.eg/insight/search?q=Rita%20Anugerah
https://0810bj2uh-1103-y-https-www-emerald-com.mplbci.ekb.eg/insight/search?q=Kamaliah%20Kamaliah
https://0810bj2uh-1103-y-https-www-emerald-com.mplbci.ekb.eg/insight/search?q=Zuraidah%20Mohd%20Sanusi
https://0810bj2uh-1103-y-https-www-emerald-com.mplbci.ekb.eg/insight/search?q=Zuraidah%20Mohd%20Sanusi
https://0810bj2uh-1103-y-https-www-emerald-com.mplbci.ekb.eg/insight/publication/issn/1463-7154
https://0810bj2uh-1103-y-https-doi-org.mplbci.ekb.eg/10.1108/BPMJ-06-2020-0264
https://0810bj2uh-1103-y-https-doi-org.mplbci.ekb.eg/10.1108/BPMJ-06-2020-0264
https://doi.org/10.1016/j.ijpe.2019.02.011
https://www.sciencedirect.com/science/article/pii/S0925527319300659
https://0810bqpoz-1106-y-https-www-emerald-com.mplbci.ekb.eg/insight/search?q=Kelly%20M.%20Soderstrom
https://0810bqpoz-1106-y-https-www-emerald-com.mplbci.ekb.eg/insight/search?q=Naomi%20S.%20Soderstrom
https://0810bqpoz-1106-y-https-www-emerald-com.mplbci.ekb.eg/insight/search?q=Christopher%20R.%20Stewart
https://0810bqpoz-1106-y-https-doi-org.mplbci.ekb.eg/10.1108/S1474-787120170000028003
https://0810bqpoz-1106-y-https-doi-org.mplbci.ekb.eg/10.1108/S1474-787120170000028003

YOrY s aql ) sl dosulaal) & gal) dlaa

Reputation and Customer Satisfaction. Bus. Strat. Env., 21: 401-
411. https://doi.org/10.1002/bse.1733.

- Tseng, Ming-Lang & Huang, Fei-hsin & Chiu, Anthony. (2012). Performance
drivers of green innovation under incomplete information. Procedia - Social
and Behavioral Sciences. 40. 234-250. 10.1016/j.sbspro.2012.03.186.

- Tzu-Yun Chiou, Hing Kai Chan, Fiona Lettice, Sai Ho Chung (2011). The
influence of greening the suppliers and green innovation on environmental
performance and competitive advantage in Taiwan. Transportation Research
Part E: Logistics and Transportation Review, Volume 47, Issue 6, Pages
822-836, ISSN 1366-5545, https://doi.org/10.1016/j.tre.2011.05.016.

- United Nations Division for Sustainable Development (UNDSD). (2001a).
Environmental management accounting, procedures and principles. Retrieved
from http://www.un.org/esa/sustdev/publications/proceduresandprinciples.pdf

- United Nations Division for Sustainable Development (UNDSD). (2001b).
Environmental Management Accounting: Policies and Linkages. Retrieved
from
https://sustainabledevelopment.un.org/content/documents/policiesandlinkages.pdf

- Wang, C.-H.(2019). How organizational green culture influences green
performance and competitive advantage: The mediating role of green
innovation. Journal of Manufacturing Technology Management, Vol. 30
No. 4, pp. 666-683. https://0810bgmaw-1106-y-https-doi-
org.mplbci.ekb.eg/10.1108/JMTM-09-2018-0314

- Yadav, P. L., Han, S. H., and Rho, J. J. (2016). Impact of Environmental
Performance on Firm Value for Sustainable Investment: Evidence from Large
US Firms. Bus. Strat. Env., 25; 402—420. doi: 10.1002/bse.1883.

- Yali Zhang, Jun Sun, Zhaojun Yang, Ying Wang (2020). Critical success
factors of green innovation: Technology, organization and environment
readiness, Journal of Cleaner Production, VVolume 264, 121701, ISSN 0959-
6526, https://doi.org/10.1016/j.jclepro.2020.121701.
(https://www.sciencedirect.com/science/article/pii/S0959652620317480)

- Yin, R.K. (2003). Case Study Research: Design and Methods. 3rd ed.
California: Sage Publications Ltd.

- Zhou KZ, Yim CK, Tse DK. (2005). The effects of strategic orientations on
technology- and market-based breakthrough innovations. Journal of
Marketing 69: 42-60.

(PRINT) :ISSN 2682-3446 313 (ONLINE): ISSN 2682-4817


https://doi.org/10.1002/bse.1733
https://doi.org/10.1016/j.tre.2011.05.016
http://www.un.org/esa/sustdev/publications/proceduresandprinciples.pdf
https://sustainabledevelopment.un.org/content/documents/policiesandlinkages.pdf
https://0810bqmaw-1106-y-https-www-emerald-com.mplbci.ekb.eg/insight/search?q=Chao-Hung%20Wang
https://0810bqmaw-1106-y-https-www-emerald-com.mplbci.ekb.eg/insight/publication/issn/1741-038X
https://0810bqmaw-1106-y-https-doi-org.mplbci.ekb.eg/10.1108/JMTM-09-2018-0314
https://0810bqmaw-1106-y-https-doi-org.mplbci.ekb.eg/10.1108/JMTM-09-2018-0314
https://0810e9jl6-1103-y-https-doi-org.mplbci.ekb.eg/10.1002/bse.1883
https://doi.org/10.1016/j.jclepro.2020.121701
https://www.sciencedirect.com/science/article/pii/S0959652620317480

