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Abstract:

In general, enterprises should pay close attention to sustaining sufficient competitiveness in turbulent global business
environments that focus on sustainable operations, especially environmental issues. It is obligated for enterprises to protect
the environment, utilize sustainable resources and establish eco-industries. Many large enterprises have joined the World
Business Council for Sustainable Development (WBCSD). However, the small and medium-sized enterprises (SMEs) pay
various degrees of attention to environmental issues and sustainable operations. This paper investigates the sustainable
development and innovation of 233 SMEs in Taiwan to find out how to develop a business model that helps them operate
in a more sustainable and environmentally friendly way. According to our results, a sustainable business model is a key
factor for competitive advantages with straightforward connections to business success. Results also indicate that a
sustainable business model is performed with the agreement of colleagues in an organization and it requires comprehensive
strategic efforts. This study has limited findings to show the insights of Taiwanese SMEs and should not be generalized in

other contexts.

Keywords: sustainable business models, key success factors (KFSs), grey relational analysis (GRA), small and medium

size enterprises (SMEs)

1 Introduction

The objective of this paper is to develop a business model that helps SMEs operate in a more sustainable way. In recent
research, discovering sustainable business models (SBMs) has been of great interest to researchers (Boons et al. 2013,
Morioka et al. 2016, Rautera et al. 2017, Yang et al. 2017). According to Lozano (2013), there is a need to examine the
nature of sustainability drivers and models. Nevertheless, the current literature does not offer a general conceptual definition
of sustainable business models (Boons and Liideke-Freund 2013). There are also very recent indications that the
sustainability approach in organizations could reach beyond the typical value proposal that typical business models have
(Lozano et al. 2017) and organizations are increasingly aware of issues such as clean water, energy and pollution when
planning their operations (Klemes et al. 2016, Urbaniec et al. 2017). According to Dui€ et al. (2015), there is an urgent

need for novel sustainability concepts, approaches and methods, including tools which should be developed.

In this paper, we understood sustainable development and sustainability similar to The Brundtland Commission Report

(1987) definitions. According to the Brundtland Report on sustainable development, it is defined as development that meets



the needs of the present without compromising the ability of future generations to meet their own needs (Brundtland 1987).
The concept of business models may also need clarification. It seems that that definition of business model is widely
discussed among researchers. In general, it seems that the business model concept is understood as a view of the firm's
logic for creating and commercializing value or how a company creates and markets value (Osterwalder et al. 2005)
According to Teece (2010), the essence of every business model is how it defines a means by which a company delivers
value to customers to gain profits, in addition to how it defines a value chain in a way that stakeholders’ interests are noticed

and customers are willing to pay for it.

Generally, it is accepted that business models consist of at least three vital aspects: value proposition, value creation
including delivery and value capture (Morris et al. 2005, Calia, 2007, Johnson et al. 2008, Gambardella et al. 2010, Amit
et al. 2010). However, we understood business models and sustainable business models in this paper similar to the ones
that Osterwalder et al. (2005) have proposed. Their definition of business model is as follows: “A business model is a
conceptual tool that contains a set of elements and their relationships and allows the expression of the business logic of a
specific firm. It is a description of the value a company offers to one or several segments of customers and of the architecture
of the firm and its network of partners for creating, marketing, and delivering this value and relationship capital, to generate
profitable and sustainable revenue streams.” In general, a management system is the way in which an organization manages
its business in order to achieve its objectives. The level of complexity of the system will depend on each organization’s
specific context and can relate to different topics, such as product or service quality, operational efficiency, environmental
performance, health and safety in the workplace, etc. Despite several different definitions of management system in this
paper, we composed it with an understanding of management systems as ISO 9001, ISO 14001, OHSAS 18001, SA 8000
or similar broadly accepted systems. Researcher such as Fonseca (2015) has highlighted the importance of ISO 14001:2015

certification as an organizational tool for sustainability.

According to Bong et al. (2017), in evolving markets and fast developing countries, there are significant increases in waste
where continuous efforts are needed towards cleaner production and clean business models. Wang et al. (2016) argue that
increasing public environmental education and providing accessible environmental information are of great importance in
societies. Som et al. (2010) continue that technology development must take place in a safe and sustainable manner
highlighting life-cycle aspects. It seems that business models with sustainable approaches are highly important for
companies and there is a demand in markets for organizations which operate in a sustainable way and produce
environmentally friendly products. Caroll et al. (2010) have studied that the wide-ranging view in corporate social
responsibility is that corporations benefit from corporate social responsibility (CSR) opportunities. The concept of CSR is
grounded on stakeholder theory (Freeman 1984, Clarkson 1995; Donaldson and Preston 1995). Within the stakeholder
theory framework corporations have responsibilities towards society and the manager’s role is to search for a balance
between the needs and demands of multiple stakeholders and not only to serve the interests of shareholders, as supported
by a more traditional view of the business (Friedman 1970). There are different definitions of CSR and the concept doesn’t
have unanimous definition globally. Typically, corporate sustainability, corporate citizenship, ethics and accountability are

the cores of CSR concept including the triple bottom line of social, economic and environmental factors.

Sustainable business models seem to be connected to companies’ value propositions, value chains and economic models

to act according to promises they made to customers and societies. According to Margolis and Walsh (2003), companies



are progressively requested to offer novel solutions supporting societies to solve human misery in a way that companies
can also maximize shareholders’ value, as economic theory instructs. They continue by stating that connections of social
initiatives, financial performance and development of stakeholder theory should be re-thought in organizations despite the
typical approach where social initiatives especially are not seen as being particularly comfortable in companies’ economic
logic when generating value (Margolis and Walsh, 2003). Bocken et al. (2014) argue precisely that value proposition is
essential and can offer measurable social, environmental and economic value. This argument is widely supported in related
literature, and according to Weissbrod and Bocken (2017), companies pursue innovation for economic, social and
environmental value creation. Henriques et al. (2015) argue that improving economic and ecological efficiency of
companies means higher value and competitiveness. Morioka et al. (2016) state that even today there is not sufficient
determination and results for global sustainable development set in practice and innovation is vital to make companies

transfer beyond traditional models towards sustainable business models.

It is generally agreed that there is a connection between sustainability and company performance. Similarly to several other
researchers, Fouts (1997) has found that there is a straightforward positive linkage between environmental performance
and economic performance. Orlitzky et al. (2003) have studied in their meta-analysis that there may be greater significance
between social and environmental performance and financial performance of companies than is usually is expected. Zhang
et al. (2014) state that economic benefits, as well as environmental benefits, can be gained through sustainable approaches.
According to Hsu et al. (2017), it has been researched that there are major and positive relationships between corporate
social awareness and profitability. They continue that the progress of sustainability management and performance for a
corporation is an opportunity for development and growth rather than a threat, emphasizing SMEs. Therefore, finding
sustainable business model including factors with other determinants affecting sustainability would be highly useful for
organizations. According to Tsai et al. (2009), management systems could be very beneficial to SMEs to gain sustainable
competitive advantage. Nevertheless, management systems could be difficult and rather heavy to implement, especially in
the context of SMEs’ sustainable competitive advantage in turbulent business environment and possible lack of resources

(Liu 2013; Liu and Liang 2015).

According to Diaz-Garcia et al. (2015), the concept of eco-innovation is rather new. James (1997) defines eco-innovation
as new products and processes which provide customer and business value but significantly decrease environmental impact.
Rennings (2000) explains eco-innovation through sustainable development in technological, social and institutional
innovation. This statement is supported by Pacheco et al. (2017), arguing that governmental policy must be supportive
towards eco-innovation. They continue that accessibility of resources (people, technology, knowledge), awareness of
strategic relevance of eco-innovation, technological advisory focused on environment, product and process eco-innovation
oriented methods and throughout cooperation with partnership in supply networks are highly supportive governmental
policies for SMEs to gain sustainable competitive advantage. Niesten et al. (2016) agree that collaboration among
companies, governments and other institutions is central to stimulating transition to a more sustainable society. They
continue that alliance advances sustainable benefits by generating legitimacy of sustainable technologies, reducing waste
and improving environmental and social performance of firms. Especially the new circular economy (CE) model supports
the “reduce, reuse, and recycle” more than “take-make-consume-disposal” approach and the adoption of new business
models based on the close-loops of reuse and refurbishment when delivering a higher economic and environmental value

(Ghisellini et al. 2016). These aspects can be generalized in different societies globally.



Especially in the case of SMEs, the governmental policies should have various degrees of supportive considerations to
environmental issues and sustainable operations of these potential businesses. According to Almeida et al. (2015) there
may be a need for collaboration among governments, industrial segments and companies to accelerate integration of cleaner
production into policies and practice. Here, communication is crucial. Domingues et al. (2017) have studied that public
sector organisations (PSOs) are lagging in sustainability reporting, but are starting to use sustainability reporting as a
communication tool, which could be a highly vital driver for organisational changes towards sustainability. Although
Lozano et al. (2016) have studied the fact that companies must find their inner motivation towards sustainability, where a
decision to publish sustainability reports, drives sustainability changes in organizations. It seems that when organizations
are thriving towards sustainability, internal and external efforts are needed to accomplish this highly valuable common

goal.

Summarizing key factors for sustainable development including a sustainable business model (SBM), could be highly
useful for SMEs and helpful for the government level when targeting funds or other available resources and regulation of
policies. It is obvious that finding out key factors to affect the sustainable development of SMEs is connected to research
of key success factors (KSFs). According to Daniel (1961), companies have to achieve at least three to six KSFs to survive
and succeed in markets. Daniel’s studies are strongly supported by Rockart (1979) given that they argue that if companies
want to be competitive, they must be successful with critical success factors that depend on the industry (Rockart, 1979,
Bullen and Rockart, 1981). Ramos and Caeiro (2010) have studied the effectiveness of sustainability indicators and found
out that stakeholder involvement is an essential factor in sustainability frameworks. These research indications suggest
strongly that discovering key success factors of sustainability and forming sustainable business models with stakeholders

could be very useful for businesses.

According to Lee et al. (2015), KSFs are variables with respect to characteristics that pertain to one occasion, but not
necessarily another occasion. They continue that if an analysis of KSFs is steered, it shouldn’t be a description, but instead
endorse a more general theory about the study linked to those exact characteristics. According to them, KSFs will lead into
four typical research tasks for an empirical analysis: measuring perceived KSFs, finding additional hypotheses about actual
causes of value and lower relative costs, measuring how businesses score on potential KSFs and measuring perceived value
and relative costs (Lee et al. 2015). As Bullen and Rockart (1981) have stated, finding out exact KSFs in turbulent
environments in which companies are operating, will require a mixture of research methods. It seems that seeking KFSs
for sustainable development of companies and forming a sustainable business model is a rather complex issue which needs

different methods and perspectives to be understood sufficiently.

To research this rather complex issue, grey relational analysis (GRA) is one of the promising perspectives to do so. The
GRA method is a quantitative method to measure the importance of various factors, especially when finding out key factors
or trends from collected data benefits offered by the GRA method may be valuable, particularly in the case of making
analysis and interpretations from collected data sets. Moreover, GRA is a measurement to analyse relevance among discrete
sequence data with rather small numbers of collected samples. According to Feng et al. (2004) and Kung et al. (2006),
GRA is an accurate means to analyse the relationship between quantified and ordering data even from minor data sets. The
difference between GRA and methods such as regression analysis, related analysis or factor analysis is exactly in the

accuracy of data sets where these methods are very specific for numbers and styles of sampling compared to the GRA



method. Deng (1987) argues that GRA doesn’t strictly need a certain number of samples, and does not require a typical
distribution or assumptions for analysis. Chang et al. (2000) have studied the fact that GRA helps to process with uncertain,

multi-variable input, discrete data and non-integrity, compensating for the weaknesses of regression analysis.

For these reasons, GRA has four typical features: models created with GRA are a non-function type of series given that
calculation is rather easy to use; it can be calculated based on a small amount of data and data is not subject to comply with
any typical distribution. GRA can effectively deal with uncertainty, multivariate input, discrete data and data
incompleteness while compensating for disadvantages in statistical regression (Wen et al. 2009). In conclusion, the GRA
method can overcome lack that a quantitative indicator can't, especially in reflecting differences between observed factors,
which makes results more accurate. In this research, GRA fits well with an objective to extract key success factors for
SMEs (Cheng et al. 2017., Wang et al. 2017), especially when researching the best possible sustainable business model
based on extracted key success factors. In this research, we use different research methods such as a questionnaire survey
and GRA, extracting the most suitable KSFs from SMEs. After revealing KSFs, we suggest a sustainable business model

for Taiwanese SMEs as a result of this paper.
2 Sustainable business models of SMEs in Taiwan

The objective of this paper is to develop a business model that helps Taiwanese SMEs operate in a more sustainable manner.
Nevertheless, through generalization in the research process, this study aims to bring a much more significant contribution
concerning sustainable business models in organizations rather than just study Taiwanese SMEs. This is because it seems
that this topic is not a commonly researched topic, especially in Taiwanese SMEs. Therefore, researching Taiwanese SMEs
could be highly valuable, with possibilities to bring in new contributions to related research of key success factors behind

sustainable business models. The relevance of SMEs in the Taiwanese economy is notable, which is illustrated in Table 1.

Table 1: The relevance of SMEs in the Taiwanese economy, extracted from the “White Paper on Small and Medium

Enterprises, 2017 (SMEA, 2017). Unit: NT$ million; thousand; %

Number 1416 738 1 440 958 1383 981 1408 313 32757 32 645
Ratio 100 100 97.69 97.73 2.31 227

Annual growth rate 2.21 1.71 29 1.76 -0.97 -0.34

Sale 38 875 340 38312 769 11803 115 11764 677 27072225 26548091
Ratio 100 100 30.36 30.71 69.64 69.29

Annual growth rate -3.39 -1.45 -0.31 -0.33 -4.68 -1.94
Domestic Sale 29 158 853 28 848 507 10325 260 10340886 18833593 18507621
Ratio 100 100 35.41 35.85 64.59 64.15

Annual growth rate -2.87 -1.06 -0.19 0.15 -4.27 -1.73

Export Sale 9716 487 9464 262 1477 855 1423 791 8238632 8040471



Ratio 100 100 15.21 15.04 84.79 84.96

Annual growth rate -4.94 -2.6 -1.13 -3.66 -5.59 -2.41
Labor Force Employed 11 198 11267 8 759 8 810 1415 1432
Ratio 100 100 78.22 78.19 12.64 12.71

Annual growth rate 1.07 0.62 1.03 0.57 2.04 1.2
Employment 8 860 8926 6424 6472 1413 1 429
Ratio 100 100 72.5 72.5 15.94 16.01

Annual growth rate 1.41 0.74 1.49 0.75 1.99 1.13

In this study, we focus on the economic dimension, the social dimension and the environmental dimension of examined
organizations. This is because without these rather vital operational aspects and frameworks, organizations cannot truly
generate sustainable innovations or give value propositions in a sustainable manner, which is essential for sustainable

business models.

Focusing on these three vital aspects of sustainability in organisations is supported in studies of Shen et al. (2016) stating
that there are three dimensions in sustainability development: economic prosperity, social welfare, and environmental
quality which generally increases human wellbeing. Lozano et al. (2017) argue that if a company has built up a systemic
and holistic sustainability framework, it could offer better business models’ contribution to sustainability than the ones at
presently available by going beyond typical value proposition, value creation and capture-inclusive delivery. Pivato et al.
(2008) have studied that corporate social responsibility affects consumer’s trust, which turns the actions consumers make
into markets. They continue and are supported by research of Surroca et al. (2010) that intangibles mediate the association
between corporate responsibility performance and corporate financial performance, and that this mediation operates in
equally causal directions. As we have seen, there are commonly accepted drivers towards more sustainable approaches in
organizations, but to achieve permanent changes, motivation seems essential. Kris and Law (2010) have studied in their
research the fact that key factors affecting sustainable development in organizations can also be internal and begins with
management by setting strategies with a sustainability approach. It seems that finding a sustainable business model for

SMEs could be very beneficial in general and especially in evolving markets.

Huang et al. (2013) have found that technology, government policy and investments are important assessments that
influencing sustainable development in Taiwan. They continue, noting that in Taiwan there are six key factors supporting
sustainability in organizations. According to them these factors are establishment of key technological capabilities, degree
of integration of relevant laws and regulations, establishment of an industry chain, key raw materials and production
equipment, protection of intellectual property and preferential purchase price rates and various subsidies. Their study was
supported by Medeiros et al. (2014), stating that critical success factors for environmentally sustainable product innovation
are market, law and regulation knowledge; inter-functional collaboration; innovation-oriented learning; and R&D
investments. These issues are highly important to organizations in general and specifically when aiming towards

sustainability.

Nevertheless, if there is a lacks in organizational motivation, even if governmental policies are supportive, the path towards
sustainable business models could be very rigid. Chen (2008) argues that there is significantly less green intellectual capital

in SMEs in Taiwan than large enterprises operating in the same market. As we have seen, throughout collaboration and



knowledge sharing with the spread of needed information on how to gain benefits and profits through a sustainable mode
of operating could be vital. Chen et al. (2006) have studied the fact that performances of green product innovation and
green process innovation were positively connected to companies’ competitive advantage and investment in the green
process and green product innovation was supportive to businesses. Fonseca et al. (2016) have studied that the acceptance
of socially responsible policies is a reliable source of competitiveness and the forecasting of long-term success for SMEs.
They continue that CSR can be maintained from matched ethical and instrumental viewpoint which they consider as novel
information concerning CSR in a non-Anglo-Saxon Country and especially SMEs. They argue that this is significance
factor for companies when trying to guarantee long term success through the concept of CSR and by supporting Freeman’s

(1984) stakeholder theory.

Chen (2008) continues that in Taiwan, SMEs should develop their green core competences to strengthen their green
innovation performance and images. It seems that there is a need for adapting sustainable business models and finding out
sustainable success factors for organizations to give green value proposals to markets. However, it may be that for SMEs,
adapting operations towards sustainable value creation could be difficult if the political environment is not supportive.
Martinez-Conesa et al. (2017) have studied the fact that corporate social responsibility is an essential driver instrument for
companies to be more innovative, efficient and effective. Our contribution is to provide evidence through research in
Taiwanese SMEs proposing a feasible sustainable approach and suggesting a sustainable business model which may be

generalized to related organizations globally.

In this research, most activity sectors of the respondents’ Taiwanese SMEs are manufacturing and servicing. We analyse
these two sectors separately; however, there are no significant differences found from analysing them together. For the
numbers of employees and sales volume, the Taiwanese government has formulated clear regulations of SMEs. The

definition of SMEs in Taiwan is shown below according to SMEA (2018):

1. Manufacturing, Construction, Mining and Quarrying industries have a paid in capital less than NT$80 million, or

the number of employees is fewer than 200.

2. The turnover of other industries in the previous year was less than NT$100 million, or the number of employees

is fewer than 100.

The profiles of respondents are by positions middle- and high-level managers and by gender 50% male and 50% female of

surveyed organizations.

3 Methodology

The objective of this paper is to develop a business model that helps SMEs operate in a more sustainable way. This study
has limited findings to show the insights of Taiwanese SMEs and should not be generalized in other contexts. To build up
a more complete understanding, we used a case study method and questionaries’ to collect empirical evidence from
organizations operating in Taiwan. To interpret results, we used GRA to find key sustainable development factors of these
organizations. Therefore, we are suggesting rather generalizable conclusions to bring in new contributions to existing

theory of sustainable KSFs. Based on our results in economic, environmental and social dimensions including related



research, we are suggesting a generalizable sustainable business model as strategic sustainable framework for

organizations.

In this study we used a case study method because it allows a flexible approach to research, utilizing methods such as
questionnaires, use of existing documentation and observation. According to Yin (1981), the case study is a suitable option
for examining research questions that seek answers to a phenomenon. This approach emphasizes the use of research
approaches such as qualitative research through questionnaires, and interprets with quantitative content analysis. This is
especially true when data is collected from real-life context. The methodology used allows observation of the reliability of
results generated by the different data collected. We examine the consistency of different qualitative or quantitative data
sources from and within the same case using multiple analysts to review the results. The objective is to understand collected
data using multiple theoretical perspectives to examine and interpret data. In this study, we use literature review, qualitative

questionnaires and we interpret data with the quantitative GRA method (Patton 1999, Denzing 2006).

Sustainability has been a subject of intensive research during recent years. Nevertheless, linking sustainability to actual
sustainable operations in organizations is a far less commonly researched topic. According to recent research organizations
including SMEs, companies need radical sustainability innovations. It is obvious that companies must open possibilities
for constant sustainable development. In here, understanding importance of key sustainable success factors is essential for
organizations. Therefore, examining these key success factors of sustainable development and proposing a sustainable
business model based on the results is highly essential. The data collection method in this research was interviews with a
questionnaire distributed in 233 Taiwanese SMEs. Results from questionnaires were interpreted by GRA. The validity and

reliability of data collected can be ensured by improving the required careful documentation of the cases.

The 233 researched SMEs were selected by EMBA of National Chung Hsing University (NCHU) located in Taichung,
Taiwan. This is particularly because in this area and its population, SMEs have significant influence in Taiwan, as shown
in Table 2. The criterion to choose the specific survey questions and how the survey was validated is supported by the

literature review shown in Appendix 10.

Table 2: The significance of SMEs in Taichung, extracted from the “Whitepaper on Small and Medium Enterprises,
20177 (SMEA, 2017). Unit: NT$ million; %

Special A (AT New Taipei Taoyuan Taichung Tainan Kaohsiung

Number

All enterprises 1 440 958 1041 983 233720 226133 114 888 190829 111733 164 680
S;‘::rl;;‘sfsmedium 1408 313 1014 819 223 300 221 040 112 083 187112 109 849 161435
Ratio 100 72.06 15.86 15.7 7.96 1329 7.8 11.46

Annual growth rate 1.76 1.87 1.39 1.93 2.59 2.6 1.7 1.24
Large enterprises 32 645 27164 10 420 5093 2 805 3717 1884 3245

Sale

All enterprises 38312768 30082001 12048 958 4468150 3384878 3759269 2189079 4231 667
e 11764 677 9060974 1931312 1937034 1232510 1726263 909 878 1323977

enterprises



Ratio 100 77.02 16.42 16.46 10.48 14.67 7.73 11.25
Annual growth rate -0.33 -0.34 0.03 -1.08 0.49 0.12 -2.22 0.16
Large enterprises 26 548 092 20911980 10117 646 2510701 2052013 2033007 1306759 2 891 855

In order to transfer intangible corporate sustainable development issues into a tangible questionnaire, we divided enterprise
sustainable development factors into three levels: economic (A), social (B) and environmental (C) to find key success
factors. In each dimension, the significance of samples will increase from left to right in Figures 1, 2 and 3. Founded factors
are divided into several groups according to degree of closeness between data in these figures. According to related
research, there are approximately three to six key success factors influencing the success of enterprises which are crucial
(Daniel, 1961). Therefore, five to six of the most significant factors have been selected from data to be the foundations of
a sustainable business model. Collecting data by questionnaires and interpreting data with the GRA method effectively
supports the objective of this research. The results of data collection, including literature research, represent strong

empirical and quantitative evidence regarding the objective of this paper.

By using the GRA method, we find out the differences of sustainable development factors of enterprises via the operating
environments of these organizations. These differences are the size of markets, differences in management practices and
available resources in use. After that, we extract key factors of sustainable development of SMEs through the questionnaires
and compare these factors to different degrees of attention. Through the case study, we analyse whether there are different
elements in the factors for sustainable development of enterprises, under different culture backgrounds and different
industrial sectors. The results of this paper can help summarize key factors for sustainable development by suggesting

which kind of sustainable business model can be built for SMEs and other organizations in general.

4 Extracting the key factors of sustainable business models of SMEs

The objective of this paper is to develop a business model that helps SMEs operate in a more sustainable way. The result
of this research can be seen from Table 3, where extracted key success factors are divided into three dimensions: the
economic dimension (A), the social dimension (B) and the environmental dimension (C). These key success factors will
be determinants of a business model that helps SMEs operate in a more sustainable way. The calculation process is only

presented in the economic dimension and it is done in the same way when calculating results for other dimensions as well.

4.1 The economic dimension

In the economic part of this paper we are finding out factors in the economic dimension for a sustainable business model
using the Likert scale as evaluation criteria in our questionnaire. A score of one indicates an answer in strong disagreement
with a given statement and a score of five indicates strongly agreement. We used responses with a score of five as a
reference sequence in the following manner: (xo={Xo(1), Xo(2), ..., Xo(k)}). The original data of the questionnaire is regarded
as a comparative sequence as follows: (x;= {x; (1), X; (2), ..., x;(k)}), in which x;(k) is the score given by respondents to the
k question in the i questionnaire. Besides, the difference between a reference sequence and a comparative sequence is called
a difference sequence. If its value is small, the reference sequence and the comparative sequence are closer to each other
with higher relevance. In this research, the comparative sequence data of the original data is shown in Appendix 1.

Moreover, the steps of the GRA are as follows:



Step 1.

Step 2.

The calculation of difference between comparative sequence and reference sequence (i.c., scores of five, which
indicate strong agreement). A value of difference sequence is defined as the absolute difference value between

the comparative sequence and the reference sequence as follows in Equation 1

A, (k) =|x,(k)—x (k

Equation 1 Oz( ) | 0( ) 1( )|
and difference sequence results are as in Appendix 2. According to the difference sequence value in Appendix
2 and when the identification coefficient ({) is 0.5, the grey relational coefficient r(xo(k), x(k)) can be
obtained. Here, Amin and Amax refer to the minimum and maximum difference sequence value of the k item

as in equation 2, and the results are as shown in Appendix 3.

_ Amin+ A max

Equation 2 r(xo(k),xi(k))—m

After the grey relational coefficient shown as r(x0(k), xi(k)) is obtained, we calculate the average value of
each questionnaire material to obtain a grey relational coefficient (r(x0, xi)) of each questionnaire item in Table
4 (as shown in Appendix 1). Arranging value of grey relational coefficient from large to minor form grey
relational sequence is done just as in Equation 3 so that it can be known precisely which factors are important

in the economic dimension of the sustainable business model.

n

Equation 3 r(xo,xi) =er(x0(k),x[(k))

n =

Then, we convert grey relational value results in the economic dimension (Appendix 1 and 2). The results contain eight

groups shown in Appendix 7. As we can see from Figure 1, the first group contains only one factor with high significance

at the end of the scale. The second group contains four factors and a third group contains two factors. These three groups

contain seven of the most significant factors. According research presented in this paper, we have chosen five to six of the

most significant factors of all groups representing key success factors of a sustainable business model. These are A8

(0.7568), A7 (0.7411), A15 (0.7353), A10 (0.7336), A9, 0.7251) as shown in Table 3.

Part one: The economic dimension
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Figure 1. Numerical graph of grey relational value in the economic dimension



When examining respondents from the economic dimension, it was found that the following factors are the most attractive
for a sustainable business model: profit, cost reduction, competitiveness, brand value, added value, decision-making,

resource allocation and financial aspects.
4.2 The social dimension

In the social part of this paper, we are finding out factors at in the social dimension for a sustainable business model. The
extraction process is similar, as demonstrated earlier in this paper. Comparative sequence and reference sequence are
established to obtain differential value between two of the recognition coefficients () at 0.5 to calculate the value of the
recognition coefficient (y). After the average value is obtained, the grey relational coefficient can be obtained. The
arrangement of the grey relational coefficient to obtain grey relational order is expressed in numerical lines and closeness
between data. If closeness is significant, they are regarded as being in the same group and are chosen as the most important

factors.

In Appendix 5 is represented grey relational degree and grey relational order of the social dimension. The numerical values
after analysis are converted to the numerical graphs shown in Figure 2. Each point represents a question, and significance
increases from left to right. Here, regarding closeness and the difference between spots, data can be divided into sub-groups.
The results contain seven groups shown in Appendix 8. As we can see from Figure 2, the first group contains two factors
with high significance at the end of the scale. The second group contains three factors and third group also contains three
factors. These three groups contain eight of the most significant factors. According to the research presented, we have
chosen five to six of the most significant factors of all groups representing key success factors of sustainable business
models from the social dimension. These are B8 (0.7693), B13 (0.7669), B16 (0.7595), B11 (0.7622) and B18 (0.7574), as

shown in Table 3.

Part two: The social dimension

Figure 2. Numerical graph of grey relational value in the social dimension

After exploring respondents from the social dimension, it was found that the following factors are the most attractive for a
sustainable business model: internal staff views on the enterprise, an external view of the enterprise, and the need to be

transparent publicly.

4.3 The environmental dimension



In the environmental part of this paper, we uncover factors in the environmental dimension for a sustainable business
model. The extraction process is parallel, as demonstrated before. Appendix 6 depicts grey relational degree and grey
relational order of the environmental dimension. The numerical values after analysis are converted to the numerical graphs
shown in Figure 3. Each point represents a question and significance increases from left to right. According to the closeness
and difference between spots, data can be further divided into sub-groups. The results contain the six groups shown in
Appendix 9. As we can see from Figure 3, the first group contains one factor with high significance at the end of the scale.
The second group contains three factors and in the third group, there are three factors as well. These three groups contain
the seven most significant factors. According to the research presented, we have chosen five to six of the most significant
factors of all groups representing the key success factors of a sustainable business model in the environmental dimension.

These are: C17 (0.7714), C9 (0.7436), C16 (0.7369), C7 (0.7339), C2 (0.7251) and C18 (0.7168), as shown in Table 3.

Part three: The environmental dimension
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Figure 3. Numerical graph of grey relational value in the environmental dimension

After investigating respondents from the environmental dimension, it was found that the following factors are the most
attractive for a sustainable business model: ecological environment, climate change, impact of products and efficiency of

enterprises’ sustainable development.
4.4 Summarizing results from GRA

According to results from GRA, the most important factors of economic, social and environmental dimensions are extracted
and summarized in Table 3. These extracted factors are at the core of our suggestion for sustainable business model that

helps small and medium-sized enterprises to operate in a more sustainable manner in Taiwan.

Table 3: Key factors of a sustainable business model for Taiwanese SMEs

Economic dimension Social dimension Environmental dimension
B8 A sustainable business C17 The quality of a sustainable
A8 A sustainable business model model can show business model is strictly
establishes competitive advantage. corporate value controlled through continuous
improvement




A7 A sustainable business model
promotes an enterprise’s
competitive position

B13 The operation of a
sustainable business
model requires an
enterprise to put in a lot
of effort

C9 A sustainable business model is
made up of many measurements.

A15 A sustainable business model has
a positive contribution to the
other business operations of the
company

B11 The operation of a
sustainable business
model has a positive

impact on a company’s
reputation

C16 A sustainable business model is
considered to be suitable in
natural environment protection

A10 A sustainable business model
promotes an enterprise’s image
in the market

B16 A sustainable business
model is established on
sustainable operation of

the enterprise

C7 A sustainable business model
involves comprehensive strategic
efforts from companies

A9 A sustainable business model is
the key factor for business success

B18 A sustainable business
model is carried out
with the agreement of
all colleagues of a
company.

C2 A sustainable business model
takes into consideration the
factors that affect the ecological
environment.

C18 A sustainable business model is
a continuous process.

5 Discussion

The objective of this paper is to develop a business model that helps SMEs operate in a more sustainable manner. We

develop a business model based on founded key factors in three vital dimensions of every organization, economic, social

and environment dimension. These key indicators of presented dimensions of sustainable development of SMEs are

presented in Table 3 and based on these results, we formed a sustainable business model presented in Figure 4.

Social dimension

Sustainable business model

Economic dimension

Establishing throughout economic sustainability strategy from management
where gaining profits are connected to sustainable operationsin
organization.

Through strategy and proposals of sustainable operations, an organization
can demand higher price from the markets, gain competetive advantages,
shareholder value including increasing business success.

.. L L Environmental dimension
Govermental policies to support organizations towards sustainability.

To gain internal motivation and external significancein
the marketplace, an organization should establish
sustainability reporting.

Sustainability is equal to environmental quality, where an

organization must agreed to act in a sustainable way and
put effortinto it, especially management.

By providing sustainable proposals, an organization can
display their corporate values in the marketplace and
gain a positive reputation.

An organization’s internal motivation is essential and can
be supported by govermental policies.

Renewed sustainable value proposals

Sustainable value proposition through organizational strategy.

A sustainable business model involves comprehensive
strategic efforts from companies, especially
management.

QOrganizations’ sustainable quality must be strictly
controlled through continuous improvements and is
continiuous process.

QOrganizations must take into consideration the factors
that affect the ecological environment.

QOrganizations should support natural environment
protection through sustainable strategy.

Sustainable value creation through economical, social and environmental acts
in organization.
Sustainable delivery as promised to markets, customers and shareholders.
Sustainable value capture through sustainable strategy increasing

organizational value and profits.



Figure 4. Our suggestion of a sustainable business model for Taiwanese SMEs

We extracted these five to six indicators in each dimension according to research of Daniel (1961) and Bullen and Rockart
(1981) and related studies presented earlier in this paper. According to results in the economic dimension, a sustainable
business model is clearly seen as a key factor for competitive advantages, positioning in the markets and it is conclusively
vital for business success having a positive contribution to the whole organization and promoting enterprises’ image in the
market. This finding is highly interesting because of research implications that companies do not innovate enough to
transfer beyond traditional models towards sustainable business models and products (Medeiros et al. 2014). According to
our results, in the economic dimension there should be plenty of interest in organizations to develop sustainable business
models and it seems there are direct connections between business success and consumer behaviour, as has been shown by

researchers such as Pivato et al. (2008), Henriques et al. (2015) and Weissbrod and Bocken (2017).

In the social dimension, results indicate that a sustainable business model is performed with the agreement of colleagues
of the companies and it requires enterprises to put a lot of efforts in it as an organization. A conclusively sustainable
business model can show corporate value, has a positive impact on a company’s reputation in the market and should
establish actual sustainable operation of the enterprise. In the environmental dimension, results show us that a sustainable
business model involves comprehensive strategic efforts from companies, should take into consideration the factors that
affect the ecological environment and is strictly controlled through continuous improvement and processes in organizations.
Therefore, a sustainable business model is considered to be suitable in natural environment protection and made up of
several measurements with high significance in societies. According to these results, in the social and environmental
dimensions, communication, reporting, motivation and collaboration are crucial between public sector and private sector
organizations, including society. This argument is supported in recent research and by researchers like Niesten et al. (2016),

Domingues et al. (2017) and Wang et al. (2016).

As we have seen that the concept of CSR is grounded on stakeholder theory as several researches has shown us (Freeman
1984, Clarkson, 1995; Donaldson and Preston, 1995). There are also implications that when SMEs are trying to guarantee
long term business success it can be done through the concept of CSR and by supporting stakeholder theory (Fonseca et al.
2016). The perspective to business success may need more coherent understanding from ethical and instrumental point of
view which does not close off each other. As Ghisellini et al. (2016) have studied, the new concept of the circular economy
could bring in new contributions on how to organizations should built up their business models in future. One of our results
is that SMEs need through economic sustainability strategy with sustainable value proposals to act in a sustainable way
and to gain more profits by doing so. In our perspective it means that coherent sustainable business models for organizations

should be built through sustainability strategy in a way where CSR, CE and stakeholder theory are taken into account.

One result of this study is suggesting that the economic importance of sustainable business model is essential for SMEs
and other organizations, which is supported widely in the research presented. As we have seen from the studies of Fouts
(1997), Orlitzky et al. (2003), Chen et al. (2006), Zhang et al. (2014), Bocken et al. (2014), Henriques et al. (2015) and
Lozano et al. (2017) that there may be straightforward linkage between sustainability, business performance and gaining
of profits, including the suggestion that the sustainability approach in business models could even reach beyond the typical

value proposal that organizations have. This argument is supported by studies of Margolis and Walsh (2003), which argue



that social initiatives and re-thinking typical economic logic may open new possibilities for the financial performance of
companies. This could mean that there may be undiscovered possibilities for organizations to gain profits by providing
high sustainable value proposals to markets against higher profits through a sustainable approach to operating. This might
be highly valuable for societies, the environment and organizations if they understand this matter correctly as Caroll et al.
(2010) have shown us. As we have seen recently in the automobile industry, there is absolutely no room for loss of

reputation in sustainable issues, especially in developed countries.

As researchers such as Kris and Law (2010), Huang et al. (2013), Shen et al. (2016) and Morioka et al. (2016) have stated,
establishing a sustainable business model requires motivation in organizations, including the right kind of governmental
policies. These actions could lead to sustainable approaches in organizations worldwide including Taiwanese SMEs to help
them gain more profitable growth and at the same time support countries in their societal change towards more environment
friendly societies. There are also research suggestions that the literature does not offer a general conceptual definition of
sustainable business models (Boons and Liideke-Freund 2013). Nevertheless, the model proposed in this paper aims to help

Taiwanese SMEs to operate in a more sustainable manner.

6 Conclusions

In recent discussions, organizations are increasingly worried about their own actions towards a sustainable approach to
operating with eagerness to resolve what they must do to operate in a more sustainable way. This can be seen in several
debates by top leaders, but very recently pure water, energy and pollution seem to be increasingly important issues for
organizations. It looks like there is a need in organizations to act in a highly sustainable way and discover a business model
which makes it most suitable for them to do so. In represented research, there are indications which suggest that if
organizations provide sustainable value propositions to customers, customers are willing to pay more for their goods or
services. This may mean higher profits for organizations. For example, in the construction sector, customers are
increasingly aware of the sustainability of buildings, production methods that are sustainable and are ready to pay more to
ensure the sustainable life cycle of properties. Especially in this kind of highly important industrial sectors for environment,
sustainable business models should be built up in a way where CSR, CE and stakeholder theory are taken into account and

considered as key strategy for business success.

According to our results, it seems that a sustainable business model is a key factor for competitive advantages with rather
straightforward connections to business success. Results also indicate that a sustainable business model is performed with
the agreement of colleagues in an organization and it requires comprehensive strategic efforts. It should be strictly
controlled through continuous improvement and processes in organizations with collaboration between the public and
private sector. In this research, we are arguing that organizations should renew their sustainable value proposals and form
a sustainable business model through key success factors in economic, societal and environmental dimensions represented
in Table 3 and Figure 4. Moreover, this means that sustainability must be seen as a key part of the strategy of every
organization. When organizations believe that they can gain more profits, better competitive advantages including better
shareholder value and at the same time a positive image in the marketplace, there is real economic significance, drivers and
motivation in organizations to act in a sustainable manner. This also means that organizations must keep their sustainable

value propositions including promises for societies and notice that it may prove costly to cheat.



This kind of development will need support from governmental policies and legalisation which increases organizations’
motivation towards sustainability. This is highly important, especially in the case of SMEs or start-ups which operate in
turbulent environments and where sustainability may not be the key objective if they are struggling to survive. If
governments can support a sustainable manner of operating with legalisation which considers the needs of SMEs and other
organizations, it could be a highly relevant matter, especially in evolving markets which could suffer environmental
hazards. In this kind of environment, there could even be plenty of demand hiding in markets which may lead to business

success of organizations if they can provide sustainable value propositions and really stand up for them.

When we discuss a matter such as sustainability, it seems to be a win-win situation for all parties. If research can point out
what kind of sustainable business framework could lead to the success of organizations and organizations can form
sustainable business models according to research, it is highly valuable for societies and the environment. It looks like this
aim can be achieved with governmental cooperation, even in a way which can generate more profit for organizations that
are committed to this kind of development. Development of collaboration and communication through commonly accepted
reporting between private and public-sector organizations could be highly vital and a driver towards adapting sustainable
development and business models generally. These kinds of actions could also increase inner motivation in organizations

to drive towards developing sustainable business models.

This research has highlighted which kind of key factors are essential to create sustainable business models for SMEs in
Taiwan. Nevertheless, we hope that this research can bring about new contributions to sustainability and convey how to
form sustainable business models. In the future, we hope to see extensive research around this important issue especially
in non-Anglo-Saxon countries and other cultural contexts of SMEs. Particularly studies which try to find out what kind of
value propositions beyond ordinary ones could be possible through sustainable business models, which kind of sustainable
business models are the most effective for organizations and how organizations can generate more profits through
sustainability would be highly welcome. Research which are trying to find connecting factors of CSR, stakeholder theory
and business success, as well as investigating the role of regulators in the sustainable development of societies and

organizations operating in these societies is highly essential.
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Comparative sequences in the economic dimension

Appendix 1

Part of the Questionnaires

A21 Sustainable business model improves
companies’ financial performance

A20 Sustainable business model brings
financial benefits for companies

A19 Sustainable business model improves the
use of working capital

A18 Sustainable business model allows
companies to conduct economic trade-off
selection

A17 Sustainable business model leads to the
reallocation of resources

A16 Sustainable business model influences
corporate  decision-making in non-
economic aspect

A15 Sustainable business model has a positive
contribution tothe business of companies’
other businesses

Al4 Sustainable business model brings
unexpected benefits for companies

A13 Sustainable business model brings the
unexpected opportunity for the company

A12 Sustainable business model positively

enhances the relationship of enterprises
and their stakeholders

A1l Sustainable business model improves
corporate reputation

A10 Sustainable business model promotes
enterprises’ image in the market

A9 Sustainable business model is the key
factor for business success

A8 Sustainable business model establishes
competitive advantage.

A7 Sustainable business model promotes
enterprises’ competitive position

A6 Sustainable business model reduces
business spending.

A5 Sustainable business model improves cost-
effectiveness

A4 Sustainable business model is committed
to reducing costs.

A3 Sustainable business model is business

driven. (For example, it is established
based on cornorate obiectives.)

A2 Sustainable business model earns profits
for stakeholders.

Al Sustainable business model is profit
oriented.

Questionnaire No.

232

233




Difference sequence data in the economic dimension

Appendix 2

Part of the Questionnaires

A21 Sustainable business model improves
companies’ financial performance

A20 Sustainable business model brings
financial benefits for companies

A19 Sustainable business model improves the
use of working capital

A18 Sustainable business model allows

companies to conduct economic trade-off
selection

A17 Sustainable business model leads to the
reallocation of resources

A16 Sustainable business model influences
corporate  decision-making in non-
economic aspect

A15 Sustainable business model has a positive
contribution tothe business of companies’
other businesses

Al4 Sustainable business model brings
unexpected benefits for companies

A13 Sustainable business model brings the
unexpected opportunity for the company

A12 Sustainable business model positively
enhances the relationship of enterprises
and their stakeholders

A1l Sustainable business model improves
corporate reputation

A10 Sustainable business model promotes
enterprises’ image in the market

A9 Sustainable business model is the key
factor for business success

A8 Sustainable business model establishes
competitive advantage.

A7 Sustainable business model promotes
enterprises’ competitive position

A6 Sustainable business model reduces
business spending.

A5 Sustainable business model improves cost-
effectiveness

A4 Sustainable business model is committed
to reducing costs.

A3 Sustainable business model is business

driven. (For example, it is established
based on cornorate obiectives.)

A2 Sustainable business model earns profits
for stakeholders.

Al Sustainable business model is profit
oriented.

Questionnaire No.

232

233

Note: *represents |xo(k)—x;(k)[=5—4=1



Grey relational coefficients in the economic dimension

Appendix 3

Part of the Questionnaires

A21 Sustainable
improves

operation model
companies’

1.00

1.00

0.50

0.50

0.66

0.66

A20 Sustainable operation model brings
financial benefits for companies

0.66

1.00

0.50

0.66

0.66

0.66

A19 Sustainable operation model
improves the use of working capital

0.71

1.00

0.55

0.71

0.71

0.71

A18 Sustainable operation model allows
companies to conduct economic

0.60

1.00

0.60

0.60

0.60

0.42

A17 Sustainable operation model leads to
the reallocation of resources

0.66

1.00

0.66

0.66

0.50

0.50

A16 Sustainable operation model
influences corporate decision-making

0.66

0.50

0.50

0.66

0.50

0.50

A15 Sustainable business model has a
positive contribution tothe operation

0.71

0.71

0.55

1.00

0.71

0.71

A14 Sustainable business model brings
unexpected benefits for companies

0.66

0.66

0.50

1.00

0.66

0.66

A13 Sustainable business model brings
the unexpected opportunity for the

0.66

0.66

0.50

1.00

0.50

0.66

A12  Sustainable business  model
positively enhances the relationship

1.00

0.60

0.42

1.00

0.60

0.42

All  Sustainable business model
improves corporate reputation

0.66

1.00

0.50

1.00

0.50

0.66

A10  Sustainable business model
promotes enterprises’ image in the

0.50

1.00

0.66

1.00

0.66

0.66

A9 Sustainable business model is the key
factor for business success

0.66

1.00

0.50

1.00

0.66

0.66

A8  Sustainable  business  model
establishes competitive advantage.

0.66

1.00

0.66

1.00

0.66

0.50

A7 Sustainable business model promotes
enterprises’ competitive position

0.66

1.00

0.66

0.66

0.66

0.50

A6 Sustainable business model reduces
business spending.

0.50

0.66

0.66

0.40

0.50

0.50

A5 Sustainable business model improves
cost-effectiveness

0.50

0.50

0.66

0.40

0.66

0.66

A4 Sustainable business model is
committed to reducing costs.

0.50

0.50

0.66

0.40

0.66

0.66

A3 Sustainable business model is
business driven. (For example, it is

0.66

1.00

0.66

0.40

0.66

0.66

A2 Sustainable business model earns
profits for stakeholders.

1.00

1.00

0.50

0.66

0.66

0.66

Al Sustainable business model is profit
oriented.

0.66

1.00

0.50

0.50

1.00

0.66

Questionnaire No.




71 0.66| 0.66| 1.00| 1.00| 0.66| 1.00| 050 050 | 050| 0.50| 0.66 | 0.60 | 1.00 | 0.66 | 0.55 | 0.50| 0.50 | 0.42| 0.71 | 1.00 | 0.66

6 6 0 0 6 0 0 0 0 0 6 0 0 6 5 0 0 8 4 0 6

7 7 0 0 7 0 0 0 0 0 7 0 0 7 6 0 0 6 3 0 7

232 | 1.00 | 1.00 | 1.00 | 0.66 | 0.66 | 0.66 | 0.66 | 0.66 | 0.66 | 0.66 | 0.66| 1.00 | 0.66 | 1.00| 0.71 | 0.66 | 1.00 | 0.60 | 0.71 | 0.66 | 1.00
0 0 0 6 6 6 6 6 6 6 6 0 6 0 4 6 0 0 4 6 0

0 0 0 7 7 7 7 7 7 7 7 0 7 0 3 7 0 0 3 7 0

233 | 040 | 050 | 0.66| 066 | 0.66| 066 | 1.00| 1.00| 1.00| 0.66 | 0.50 | 0.60 | 0.66 | 0.66 | 0.71 | 0.66 | 0.66 | 042 | 0.55| 0.50 | 0.50
0 0 6 6 6 6 0 0 0 6 0 0 6 6 4 6 6 8 5 0 0

0 0 7 7 7 7 0 0 0 7 0 0 7 7 3 7 7 6 6 0 0

Note: *represents r(xy(k), x(k)) =(Amin+{Amax)/(Aq(k)+{Aamax) = (0+0.5%4)/(1+0.5%4)=0.6667




Appendix 4. Grey relational value and grey relational sequence in the economic dimension

No. Title Grey Grey relational
relational sequence
value

A8 Sustainable operation model establishes competitive 0.7568 1
advantage.

A7 Sustainable operation model promotes enterprises’ 0.7411 2

competitive position.
AlS Sustainable operation model has a positive contribution to 0.7353 3
the operation of companies’ other businesses.
A10 Sustainable operation model promotes enterprises’ image 0.7336 4
in the market.
A9 Sustainable operation model is the key factor for business 0.7251 5
success.

All Sustainable operation model improves corporate 0.6968 6
reputation.

A19 Sustainable operation model improves the use of working 0.6911 7

capital.
Al6 Sustainable operation model influences corporate decision- 0.6784 8
making in non-economic aspect.
A5 Sustainable operation model improves cost-effectiveness. 0.6684 9
Al4 Sustainable operation model brings unexpected benefits 0.6534 10
for companies.
Al3 Sustainable business model brings the unexpected 0.6502 11
opportunity for the company.
Al17 Sustainable operation model leads to the 0.6494 12
reallocation of resources.
Al2 Sustainable operation model positively enhances the 0.6397 13
relationship of enterprises and their stakeholders.
A3 Sustainable operation model is business driven. (For 0.6388 14
example, it is established based on corporate

objectives.)




A20 Sustainable operation model brings financial benefits for 0.6328 15
companies.
A21 Sustainable operation model improves companies’ 0.6209 16
financial performance.
Al Sustainable operation model is profit oriented. 0.6104 17
A2 Sustainable operation model earns profits for stakeholders. 0.6102 18
A6 Sustainable operation model reduces business spending. 0.5782 19
AlS8 Sustainable operation model allows companies to conduct 0.5758 20
economic trade-off selection.
A4 Sustainable operation model is committed to reducing 0.5664 21

costs.




Appendix 5. Grey relational value and grey relational sequence in the social dimension

No. Title Grey Grey
relational relational
value sequence

B8 Sustainable operation model can show corporate value. 0.7693 !

B13 The operation of sustainable operation model requires 0.7669 2
enterprises to put a lot of efforts.

Bl11 The operation of sustainable operation model has a positive 0.7622 3
impact on companies’ reputation.

B16 Sustainable operation model is established based on business 0.7595 4

continuity.
B18 Sustainable operation model is performed with the 0.7574 5
agreement of all colleagues of the companies.
B10 The operation results of sustainable operation model 0.7496 6
positively enhance companies’ reputation.
B17 The operation of sustainable operation model requires the 0.7487 7
consistency of companies’ decisions.
B4 Sustainable operation model is meaningless without the 0.7455 8
support of company employees.
B9 Sustainable operation model is established based on business 0.7359 9
principles.

B7 Sustainable operation model reflects corporate norms. 0.7279 10

B6 Sustainable operation model has no influence without the 0.7230 11
support of companies’ leaderships.

BS5 Sustainable operation model has no influence without the 0.7187 12
support of companies’ leaderships.

B21 Sustainable operation model can be widely reported. 0.7179 13




B2 Sustainable operation model shall have common ambitions 0.7115 14
with the companies’ business networks.
B12 Sustainable operation model gains good evaluation from 0.7034 15
stakeholders.
B20 Sustainable operation model is open and transparent 0.6987 16
publicly.
B19 Sustainable operation model is available to public 0.6967 17
supervision.
Bl Sustainable operation model shall have common ambitions 0.6825 18
with the companies’ business networks.
B3 Sustainable operation model shall be used by all business 0.6728 19
partners of the companies.
B15 The operation of sustainable operation model is established 0.6711 20
based on dedication.
B14 The operation of sustainable operation model requires 0.6668 21

enterprises to invest a lot.




Appendix 6. Grey relational value and grey relational sequence in the environmental dimension

No. Title Grey Grey
relation relational
al value sequence

C17 The quality of sustainable operation model is strictly 0.7714 1

controlled through continuous improvement.

© Sustainable operation model is made up of many measures. 0.7436 2

Cle6 Sustainable operation model is considered to be suitable in 0.7369 3

natural environment protection.

C7 Sustainable operation model involves comprehensive 0.7339 4

strategic efforts from companies.

C2 Sustainable operation model takes the influences of the 0.7251 5

partners’ enterprises on ecological environment into
consideration.
C18 . . . . 0.7168 6
Sustainable operation model is a continuous process.

Cl15 Sustainable operation model helps to hold activities about 0.7080 7

the influences of products on ecological environment.

CI13 Sustainable business model makes the company's products 0.7078 8

more environmentally friendly.

Cl4 Sustainable business model should be able to generate profit. 0.7065 o

C10 Sustainable operation model marks the influences of each 0.7026 10

product on natural environment.

Cll1 Sustainable operation model focuses on each product’s 0.7013 11

ecological footprint.
C8 Sustainable operation model is beyond the companies 0.6912 12
themselves.
C3 Sustainable operation model can reduce enterprises’ 0.6856 13
influences on ecological environment.




Cl Sustainable operation model can reduce business partners’ 0.6847 14
enterprises’ influences on ecological environment.
C6 Sustainable operation model strives to reduce the 0.6838 15
greenhouse gas emissions to a minimum.
C5 Sustainable operation model takes the influences of global 0.6815 16
warming on the companies’ businesses into
consideration.
C4 Sustainable operation model takes the issue of climate 0.6772 17
change into consideration.
C12 Sustainable operation model is apparent to stakeholders 0.6527 18

(such as shareholders).




Appendix 7. Groups from the economic dimension

(1

2

3)

“4)

)

(6)

()

®)

Group One: [ A8 Sustainable business model establishes competitive advantage. | (the grey relational
value is 0.7568)

Group Two [ A7 Sustainable business model promotes enterprises’ competitive position] (the grey
relational value is 0.7411) , [ A15 Sustainable business model has a positive contribution tothe operation
of companies’ other businesses | (the grey relational value is 0.7353) , [ A10 Sustainable business model
promotes enterprises’ image in the market.| (the grey relational value is 0.7336) , [ A9 Sustainable
business model is the key factor for business success | (the grey relational value is 0.7251) .

Group Three: [ AllSustainable business model improves corporate reputation| (the grey relational
value is 0.6968) , [ A19 Sustainable business model improves the use of working capital ] (the grey
relational value is 0.6911)

Group Four: [ Al6Sustainable business model influences corporate decision-making in non-economic
aspect] (the grey relational value is 0.6784) , [ A5 Sustainable business model improves cost-
effectiveness. ] the grey relational value is 0.6684)

Group Five: [ Al4Sustainable business model brings unexpected benefits for companies | (the grey
relational value is 0.6534) , [ A13Sustainable business model bring the unexpected opportunity for the
company | (the grey relational value is 0.6502) , [ Al7Sustainable business model leads to the
reallocation of resources ] (the grey relational value is 0.6494)

Group Six: [ Al12Sustainable business model positively enhances the relationship of enterprises and
their stakeholders. ] (the grey relational value is 0.6397) , [ A3 Sustainable business model is business
driven.(For example, it is established based on corporate objectives.)| (the grey relational value is
0.6388) , [ A20Sustainable business model brings financial benefits for companies ] (the grey relational
value is 0.6328)

Group Seven: [A21Sustainable business model improves companies’ financial performance | (the
grey relational value is 0.6209) , [ Al Sustainable business model is profit oriented. | (the grey relational
value is 0.6104) , [ A2 Sustainable business model earns profits for stakeholders. ] (the grey relational
value is 0.6102)

Group Eight: [ A6Sustainable business model reduces business spending. | (the grey relational value is

0.5782) , [ A18Sustainable business model allows companies to conduct economic trade-off selection. |
(the grey relational value is 0.5758) , [ A4 Sustainable business model is committed to reducing costs. |
(the grey relational value is 0.5664)



Appendix 8. Groups from the social dimension

(M

2

(€)

4)

)

(6)

(7

Group One: [ B8 Sustainable business model can show corporate value | (the grey relational value is
0.7693) , [B13 The operation of sustainable business model requires enterprises to put a lot of efforts |
(the grey relational value is 0.7669)

Group Two: [B11The operation of sustainable business model has a positive impact on companies’
reputation| (the grey relational value is 0.7622) , [B16 Sustainable business model is established
based on business continuity ]  (the grey relational value is 0.7595) , [ B18Sustainable business model
is performed with the agreement of all colleagues of the companies. (the grey relational value is 0.7574

)

Group Three: [ B10The operation results of sustainable business model positively enhances companies’
reputation| (the grey relational value is 0.7496) , [B17The operation of sustainable business model
requires the consistency of companies’ decisions| (the grey relational value is 0.7487) , [
B4B4sustainable business model is meaningless without the support of company employees. |  (the grey
relational value is 0.7455)

Group Four: [B9Sustainable business model is established based on business principles| (the grey
relational value is 0.7359) , [B7Sustainable business model reflects corporate norms| (the grey
relational value is 0.7279) , [B6Sustainable business model has no influence without the support of
companies’ leaderships.| (the grey relational value is 0.7230)

Group Five: [B5Sustainable business model has no influence without the support of companies’
leaderships.] (the grey relational value is 0.7187) , [ B21Sustainable business model can be widely
reported | (the grey relational value is 0.7179) , [B2Sustainable business model shall have common
ambitions with the companies’ business networks | ~(the grey relational value is 0.7115)

Group Six: [B12Sustainable business model gains good evaluation from stakeholders.| (the grey

relational value is 0.7034) , [ B20Sustainable business model is open and transparent publicly | (the

grey relational value is 0.6987) , [ B19Sustainable business model is available to public supervision |
(the grey relational value is 0.6967)

Group Seven: [BlSustainable business model shall have common ambitions with the companies’
business networks .| (the grey relational value is 0.6825) , [ B3Sustainable business model shall be
used by all business partners of the companies] (the grey relational value is 0.6728) , [B15 The
operation of sustainable business model is established based on dedication| (the grey relational value is
0.6711) , [B14The operation of sustainable business model requires enterprises to invest a lot] (the
grey relational value is 0.6668 )



Appendix 9. Groups from the environmental dimension

(M

2

(€)

4)

)

(6)

Group One: [ C17The quality of sustainable business model is strictly controlled through continuous
improvement| (the grey relational value is 0.7714)

Group Two: [ C9Sustainable business model is made up of many measures. |  (the grey relational value
is 0.7436) , [Cl6Sustainable business model is considered to be suitable in natural environment
protection| (the grey relational value is 0.7369) , [ C7sustainable business model involves the efforts
of the company's comprehensive strategy (comprehensive strategic effort from company) | (the grey
relational value is 0.7339)

Group Three: [C2Sustainable business model takes the influences of the partners’ enterprises on
ecological environment into consideration] (the grey relational value is 0.7251) , [Cl8sustainable
business model is a continuous process. ]  (the grey relational value is 0.7168)

Group Four: [ C15Sustainable business model helps to hold activities about the influences of products
on ecological environment] (the grey relational value is 0.7080) , [ C13Sustainable business model
makes the company's products more environmentally friendly ] (the grey relational value is 0.7078) ,

[ C14Sustainable business model should be able to generate profit]| (the grey relational value is 0.7065
), [C10Sustainable business model marks the influences of each product on natural environment| (
the grey relational value is 0.7026) , [C11Sustainable business model focuses on each product’s
ecological footprint] (the grey relational value is 0.7013)

Group Five: [C8CS8sustainable business model is beyond the companies themselves.] (the grey
relational value is 0.6912) , [C3Sustainable business model can reduce enterprises’ influences on
ecological environment| (the grey relational value is 0.6856) , [ ClSustainable business model can
reduce business partners’ enterprises’ influences on ecological environment | (the grey relational value
is 0.6847) , [ C6Sustainable business model strives to reduce the greenhouse gas emissions to a minimum
1 (the grey relational value is 0.6838) , [ C5Sustainable business model takes the influences of global
warming on the companies’ businesses into consideration] (the grey relational value is 0.6815) , [
C4Sustainable business model takes the issue of climate change into consideration] (the grey relational
value is 0.6772)

Group Six: [ C12Sustainable business model is apparent to stakeholders (such as shareholders)| (the
grey relational value is 0.6527)



Appendix 10. Literature support of survey questions

The economic dimension (A)

Al Sustainable business model is profit (Schaltegger, Liideke-Freund, and Hansen 2012)

oriented.
(Bocken et al. 2014)

(Jamali and Rasti-Barzoki 2018)

A2 Sustainable business model earns profits | (Chen et al. 2005)

for stakeholders.
(Singh et al. 2007)

(Samy, Odemilin, and Bampton 2010)

A3 Sustainable business model is business (Schaltegger et al. 2012)

driven. (For example, it is established

Dyllick and Rost 2017
based on corporate objectives.) (Dyllick and Ros )

A4 Sustainable business model is (Li et al. 2010)

committed to reducing costs.
(Bocken et al. 2014)

A5 Sustainable business model improves (Singh et al. 2007)

cost-effectiveness
(Global Reporting Initiative 2014) (Lugmani, Leach, and Jesson

2017)

A6 Sustainable business model reduces (Dyllick and Rost 2017)

business spending.
(de Medeiros and Ribeiro 2017)

A7 Sustainable business model promotes (Pujari, Wright, and Peattie 2003)

enterprises’ competitive position
(Saeidi et al. 2015)

(Jamali and Rasti-Barzoki 2018)

A8 Sustainable business model establishes (Bocken et al. 2014)

competitive advantage.
(Saeidi et al. 2015)

(Zhu and Sarkis 2016)

A9 Sustainable business model is the key (Long, Looijen, and Blok 2018)

factor for business success




(Piscicelli, Ludden, and Cooper 2018)

A10 Sustainable business model promotes

enterprises’ image in the market

(McAdam and Leonard 2003)

(Dangelico and Vocalelli 2017)

A11 Sustainable business model improves

corporate reputation

(Fombrun 2005)

(Sethi, Martell, and Demir 2016)

A12 Sustainable business model positively
enhances the relationship of enterprises

and their stakeholders

(Steurer et al. 2005)

(Williams and Dair 2007)

A13 Sustainable business model brings the
unexpected opportunity for the

company

(Cohen and Winn 2007)

(Cooperrider 2008)

A14 Sustainable business model brings

unexpected benefits for companies

(Samy et al. 2010)

(Piscicelli et al. 2018)

A15 Sustainable business model has a
positive contribution to the business of

companies’ other businesses

(Hart and Milstein 2003)
(Figge and Hahn 2004)

(Porter and Kramer 2011)

A16 Sustainable business model influences
corporate decision-making in non-

economic aspect

(Singh et al. 2007)

(Hallstedt 2017)

A17 Sustainable business model leads to

the reallocation of resources

(Martinez-Ferrero and Frias-Aceituno 2015)

(Ortiz-de-Mandojana and Bansal 2015)

A18 Sustainable business model allows
companies to conduct economic trade-

off selection

(Beckmann, Hielscher, and Pies 2014)

(Jamali and Rasti-Barzoki 2018)

A19 Sustainable business model improves

the use of working capital

(van Kleef and Roome 2007)
(Saeidi et al. 2015)

(de Medeiros and Ribeiro 2017)




A20 Sustainable business model brings (Martinez-Ferrero and Frias-Aceituno 2015)

financial benefits for companies
(de Medeiros and Ribeiro 2017)

A21 Sustainable business model improves (Ortiz-de-Mandojana and Bansal 2015)

companies’ financial performance
(Martinez-Ferrero and Frias-Aceituno 2015)

The social dimension (B)

B1 Sustainable operation model shall have | (Hamann 2003)
common ambitions with the companies’

. (Lugmani et al. 2017)
business networks.

(Dyllick and Rost 2017)

B2 Sustainable operation model shall have | (Hamann 2003)
common ambitions with the companies’

. (Lugmani et al. 2017)
business networks.

(Dyllick and Rost 2017)

B3 Sustainable operation model shall be used | (Hamann 2003)

by all business partners of the companies.
(Clark et al. 2009)

B4 Sustainable operation model is meaningless | (Singh et al. 2007)

without the support of company employees.
(Bos-Brouwers 2010)

B5 Sustainable operation model has no | (van Kleef and Roome 2007)

influence without the support of companies’

) (Eccles, Perkins, and Serafeim 2012)
leaderships.

B6 Sustainable operation model has no | (van Kleef and Roome 2007)

influence without the support of companies’

) (Eccles, Perkins, and Serafeim 2012)
leaderships.

B7 Sustainable operation model reflects | (Bansal 2002)

corporate norms.
(Fombrun 2005)

B8 Sustainable operation model can show | (Hart and Milstein 2003)

corporate value.
(Figge and Hahn 2004)




B9 Sustainable operation model is established

based on business principles.

(Bansal 2002)
(Global Reporting Initiative 2014)

(Hallstedt 2017)

B10 The operation results of
sustainable operation model positively

enhance companies’ reputation.

(Fombrun 2005)

(Saeidi et al. 2015)

B11 The operation of sustainable
operation model has a positive impact on

companies’ reputation.

(Elkington 1994)

(Sethi et al. 2016)

B12 Sustainable operation model

gains good evaluation from stakeholders.

(Steurer et al. 2005)

(Matos and Silvestre 2013)

B13 The operation of sustainable
operation model requires enterprises to put a

lot of efforts.

(Bos-Brouwers 2010)

(Bocken et al. 2014)

B14 The operation of sustainable
operation model requires enterprises to

invest a lot.

(Samy et al. 2010)

(Martinez-Ferrero and Frias-Aceituno 2015)

B15 The operation of sustainable
operation model is established based on

dedication.

(Figge and Hahn 2004)
(Singh et al. 2007)

(Beckmann et al. 2014)

B16 Sustainable operation model is

established based on business continuity.

(Young and Tilley 2006)
(Lugmani et al. 2017)

(Piscicelli et al. 2018)

B17 The operation of sustainable
operation model requires the consistency of

companies’ decisions.

(Hallstedt 2017)

(Papadas, Avlonitis, and Carrigan 2017)




B18 Sustainable operation model is
performed with the agreement of all

colleagues of the companies.

(Bansal 2002)

(Eccles et al. 2012)

B19 Sustainable operation model is

available to public supervision.

(Samy et al. 2010)

(Global Reporting Initiative 2014)

B20 Sustainable operation model is | (Samy et al. 2010)
open and transparent publicly.
(Greenpeace 2017)
B21 Sustainable operation model | (Hart and Milstein 2003)

can be widely reported.

(Schneider and Meins 2012)

The environmental dimension (C):

C1 Sustainable operation model can reduce
business partners’ enterprises’ influences on

ecological environment.

(Baumann, Boons, and Bragd 2002)
(Clark et al. 2009)

(Dangelico and Vocalelli 2017)

C2 Sustainable operation model takes the
influences of the partners’ enterprises on

ecological environment into consideration.

(Madani and Rasti-Barzoki 2017)
(Greenpeace 2017)

(Apple 2017)

C3 Sustainable operation model can reduce

enterprises’  influences on ecological

environment.

(Samy et al. 2010)

(Global Reporting Initiative 2014)

C4 Sustainable operation model takes the issue

of climate change into consideration.

(Global Reporting Initiative 2014)
(Sethi et al. 2016)

(Greenpeace 2017)

C5 Sustainable operation model takes the
influences of global warming on the

companies’ businesses into consideration.

(Singh et al. 2007)
(Clark et al. 2009)

(Global Reporting Initiative 2014)




C6 Sustainable operation model strives to | (Baumann et al. 2002)
reduce the greenhouse gas emissions to a

- (Global Reporting Initiative 2014)
minimum.

(Sethi et al. 2016)

C7 Sustainable operation model involves | (Schaltegger et al. 2012)
comprehensive  strategic  efforts from

) (Beckmann et al. 2014)
companies.

(Martinez-Ferrero and Frias-Aceituno 2015)

C8 Sustainable operation model is beyond the | (Bocken et al. 2014)

companies themselves.
(Piscicelli et al. 2018)

C9 Sustainable operation model is made up of | (Singh et al. 2007)

many measures.

(Hallstedt 2017)
C10 Sustainable operation model | (Global Reporting Initiative 2014)
marks the influences of each product on
. (Dyllick and Rost 2017)
natural environment.
(Greenpeace 2017)
Cl1 Sustainable operation model | (Apple 2017)
focuses on each product’s ecological
. (Greenpeace 2017)
footprint.
C12 Sustainable operation model is | (Steurer et al. 2005)

apparent to stakeholders (such as

Beckm tal. 2014
shareholders). (Beckmann et a )

(Sethi et al. 2016)

Cl13 Sustainable business model | (Madani and Rasti-Barzoki 2017)

makes the company's products more

. . (Jamali and Rasti-Barzoki 2018)
environmentally friendly.

Cl4 Sustainable business model | (Samy et al. 2010)

should be able to generate profit.
(Ortiz-de-Mandojana and Bansal 2015)

(Madani and Rasti-Barzoki 2017)




C15 Sustainable operation model | (Global Reporting Initiative 2014)
helps to hold activities about the influences

. . (Greenpeace 2017)
of products on ecological environment.

(Piscicelli et al. 2018)

Cl6 Sustainable operation model is | (Global Reporting Initiative 2014)
considered to be suitable in natural
. . (Greenpeace 2017)
environment protection.
C17 The quality of sustainable | (McAdam and Leonard 2003)

operation model is strictly controlled

. . (Clark et al. 2009)
through continuous improvement.

(Long et al. 2018)

C18 Sustainable operation model is | (Bocken et al. 2014)

a continuous process.
(Ortiz-de-Mandojana and Bansal 2015)
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