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The importance of SSCM is continuously growing as companies are paying great
importance to their sustainability. At the same time, energy demands are expected to
increase massively during the following years. Therefore, biofuels play an important and
growing role in producing cleaner and more sustainable energy.

The aim of this thesis is to research the drivers and barriers for SSCM implementation in a
biofuel company. In addition, the factors recognized as drivers and barriers in the industry
in general, and the significance of regulations and legislation were discussed. The research
was conducted as qualitative one case study and the empirical data was collected with
semi-structured interviews. The content was analysed with the help of deductive approach.

The research results indicate that there are three types of significant drivers of SSCM in a
biofuel company: regulations and legislation, drivers related to customer and market needs,
and certifications. However, the most significant factor seems to be regulations and
legislation. The most significant barrier seems to be the uncertainties related to regulations
and legislation. In addition, one barrier was identified that was not found in the literature.
The barriers found in the company seem to be more like challenges that can be handled
with proper supply chain management. Therefore, they do not prevent the company from
achieving a sustainable supply chain.
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Vastuullisen toimitusketjun hallinnan merkitys kasvaa jatkuvasti yritysten kiinnittdessa
vastuullisuuteen huomiota entistd enemman. Samaan aikaa energian kysynnan odotetaan
kasvavan merkittavasti tulevina vuosina. Taman seurauksena, biopolttoaineilla on tarkea ja
kasvava rooli vastuullisemman ja puhtaamman energian tuotannossa.

Taman pro gradu -tutkielman tavoitteena on tutkia motivaattoreita ja esteitéd vastuullisen
toimitusketjun hallinnan implementointiin biopolttoaineyrityksessé. Lisdksi analysoidaan
mitka tekijat voidaan tunnistaa motivaattoreiksi ja esteiksi toimialalla yleisesti seka
pohditaan, mikd on saantelyn ja lainsdadannon merkitys. Tutkimus toteutettiin laadullisena
yksittistapaustutkimuksena ja empiirinen aineisto  kerattin  puolistrukturoiduilla
haastatteluilla. Sisalté analysoitiin deduktiivisen lahestymistavan avulla.

Tutkimustulosten perusteella on olemassa kolmenlaisia merkittdvid motivaattoreita
vastuullisen toimitusketjun hallinnan implementointiin biopolttoaineyrityksessa: saantely ja
lainsdadanto, asiakkaiden ja markkinoiden tarpeisiin liittyvat motivaattorit seka sertifikaatit.
Maaraykset ja lainsaadantd havaittin olevan naista merkitsevin ajuri. Merkittdvin este
havaittin olevan saantelyyn ja lainsaadantdon liittyvat epévarmuustekijat. Lisaksi
identifioitiin este, jota ei olla havaittu Kirjallisuudessa. Yrityksesta |6ydetyt esteet nayttavat
olevan enemman haasteita, jotka pystytddn kasitella asianmukaisella toimitusketjun
hallinnalla. N&in ollen ne eivét esta yritysta saavuttamasta vastuullista toimitusketjua.
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1 Introduction

Energy demands are expected to increase by 50 % or more by 2030 due to the rapid growth
of the human population. As the current consumption rate is already 105 times higher than
what nature can produce, natural petroleum will not be able to keep up with what is being
consumed. (Shuba & Kifle 2018, 743) A growing amount of attention is being paid to liquid
biofuels production and use as governments seek to resolve the scarcity of petroleum,
mitigate adverse global climate change, and reduce greenhouse gas emissions (Solomon
2010, 119). Greenhouse effect, global warming and air pollution are all addressed in current
energy policies, which include sustainable technologies that increase energy availability
and calls cleaner, and more efficient use of energy. Using biomass-based fuels and other
renewable fuels in transportation is one of the goals of the biofuel policy. Air pollutants and
greenhouse gas emissions can be minimized by using renewable energy sources that utilize
indigenous resources. With the help of biofuels, it is possible to reduce dependence on
imported oil and the related political and economic vulnerability. In addition, it has a
stimulating effect on the economy by increasing the demand and prices of agricultural
products. In terms of the climate, the use of biofuel reduces greenhouse gas emissions and
other pollutants. (Demirbas 2009, 108)

In the light of both the depletion of world fossil fuel reserves and the associated emissions
of greenhouse gases, it is becoming increasingly obvious that continued reliance on fossil
fuel energy resources is unsustainable (Brennan & Owende 2010, 557; Shuba & Kifle 2018,
743). There can be no doubt that the role of the oil industry is crucial to the mitigation of
climate change, since it is one of the largest and most powerful business sectors in the
world today, and its products and activities are directly linked to the increase in greenhouse

gas emissions (van den Hove, Le Menestrel & de Bettignies 2002, 3).

1.1 Background of the research topic

Sustainability issues are a growing subject of interest for procurement professionals from
the point of view of the acquiring company, whose responsibility depends on the
responsibility of the entire supply chain (Vachon & Klassen 2006, 796). A number of
industries and sectors of the global economy have recently recognized the need to sustain
supply chains by using energy efficient technologies, restoring resources, sourcing

responsibly, recycling, controlling carbon emissions, recognizing employees and protecting
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the triple bottom line (Gopalakrishnan, Yusuf, Musa, Abubakar, & Ambursa 2012, 193).
Also, in the United Nations Sustainable Development Goals 2030, supply chains are
emphasized as a key component of sustainable global economic development (Narimissa,
Kangarani-Farahani & Molla-Alizadeh-Zavardehi 2020, 248).

In addition, environmental sustainability is a crucial issue for the whole human societies in
21% century (Tay, Rahman, Aziz, & Sidek 2015, 892). Many environmental problems are
more challenging than ever before and the costs caused by them are increasing, for
example, as a result of the rise in the price of natural resources (Pietikdainen 2008, 234). As
companies implement green alternatives to traditional products and services, they are
reducing their environmental impact. However, organizations face barriers when trying to

implement sustainable supply chain management. (Tay et al. 2015, 892)

A great challenge in biofuel production’s sustainability is the simple complexity of the
decisions confronted by producers as well as stakeholders (Seay & Badurdeen 2014, 55).
It is important to understand the interconnected factors that determine the sustainability of
biofuel. For example, the feedstock used, where the biofuel is produced and what methods
are used, contribute to the sustainability of biofuel. (Romppanen 2015, 4) It is possible to
produce fuels and chemicals with integrated biorefining from a wide range of waste
materials, such as biomass waste materials, energy crops, municipal solid waste, animal
waste, and forest products. When sustainability is considered, choosing the best resource,

technology, and supply chain design is not an easy task. (Seay & Badurdeen 2014, 55).

In addition to reducing the logistical cost of delivered fuel, a well-designed biofuel supply
chain is also crucial. Biofuel supply chain design has been a focus of research in the
transportation and operations research fields with the aim of minimizing the overall cost and
optimizing expansions over multiple years. A decade ago, the design of the biofuel supply
chain included environmental aspects to minimize the impact on the environment and
improve economic efficiency and social well-being at the same time. (Xie, Huang & Eksioglu
2014, 15) An important strategy in the area of renewable energies and circular economy
initiatives is producing biofuels using organic waste as raw material (Gutierrez-Franco, Polo,
Clavijo-Buritica & Rabelo 2021, 1). The production of biofuels based on residues and waste
materials from agriculture and forestry will be important in the future alongside cultivated

raw materials (Solomon 2010, 120).
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Regulatory and market pressures seem to be the most prevailing drivers of implementing
SSCM (Saeed & Kersten 2019, 1; Sembiring, Yurisditira & Devany 2020, 4). This is based
on the fact that international and regional regulatory pressures force organizations to ensure
that they implement certain social and environmental requirements (Saeed & Kersten 2019,
19). Among the major challenges faced by biofuel supply chains is the unpredictability of
supply conditions including raw material availability, economic conditions, and especially
regulatory conditions (Gutierrez-Franco et al. 2021, 2). Also, several biofuel projects have
been commercialized by the public sector. In addition, many countries and regions have
enacted laws and regulations ensuring biofuel development on a sustainable basis. (Su,
Zhang & Su 2015, 991) To conclude, it can be detected that legislation and regulations

clearly play a role in the biofuel business and its sustainability.

Sustainable supply chain management (SSCM) has been addressed in SSCM research
since the 1990s (Pagell and Shevchenko 2014, 44). While sustainability in supply chain
management is receiving more attention than ever, most studies and models focus on the
consequences rather than their antecedents or motives (Paulraj, Chen & Blome 2017, 239).
In order managers to motivate companies and supply chains towards a more sustainability-
oriented state, they need to understand the main drivers, challenges, and barriers
associated with sustainability innovation. (Guimaraes, Eustachio, Filho, Martinez, do Valle
& Caldana 2022, 42; Gupta, Kusi-Sarpong & Rezaei 2020, 2; Saeed and Kersten 2019, 1)
However, sustainable supply chain innovation is not easy to implement for firms. There are
many barriers to sustainable innovation faced by these organizations. (Gupta et al. 2020,
1) The key to the success of SSCM implementation is the identification of drivers and
barriers. (Narimissa et al. 2020, 247).

SSCM focuses on the sustainability aspects of supply chain technology and processes to
benefit all stakeholders, including the environment, social, and economic aspects (Diabat,
Kannan, & Mathiyazhagan 2014, 391). To measure their potential opportunities and threats
in implementing the SSCM, organizations need to identify internal and external drivers and
barriers. As a result, organizations are able to foresee potential implementation problems
and challenges as well as avoid implementation lack of success. Furthermore, when starting
to measure SSCM performance, identifying drivers and barriers is the first step. (Narimissa
etal. 2020, 248) According to Abdul-Rashid, Sakundarini, Ariffin and Ramayah (2017, 1621)
limited amount of literature exist related to drivers and barriers of sustainable

manufacturing.
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1.2 Research questions and goals of the study

The aim of this research will be to study the sustainability of a biofuels’ supply chain and
look especially from a biofuel company point of view, what are the drivers and barriers for
implementing sustainable supply chain management. The most significant drivers and
barriers in the industry generally, as well as in the case company are reviewed. In addition,
the significance of legislation in the industry is studied. It is known that legislation and
regulations play a role in the biofuels’ sustainability side. That is why its relevance should
be considered and its significance reviewed. This research has been done especially from
the point of view of wood-based feedstock for biofuel. The study also focuses the most on
environmental sustainability, because it clearly has the most weight in the sustainable

supply chain of biofuels.

First, environmental, social and financial sustainability should be clarified in order to
understand the drivers and barriers better in the context of SSCM. Secondly, those drivers
and barriers will be discovered generally from the theoretical point of view. After that,
sustainable supply chain will be brought it to the context of biofuels. The supply chain of
biofuels will be clarified as well as the biofuels’ sustainability challenges. Also, relevant
points from biofuels’ regulation and legislation in EU and in Finland are presented. Finally,
those drivers and barriers will be studied in the context of biofuel company and industry
based on the empirical data. It should be taken into account that from sustainability point of
view, environmental sustainability is going to play a more significant role in this research
than social or financial sustainability. This is because the relevance of those is not so crucial
in the biofuel industry, although those perspectives are also taken into account. The main

research question and sub-research questions are presented below.

The main research question:

What are drivers and barriers for implementing SSCM in a biofuel

company?

The sub-research questions:

Which factors can be recognized as drivers and barriers for SSCM

implementation in the biofuel industry in general?
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What is the significance of legislation and regulations for SSCM in the

biofuel industry?

1.3 Conceptual framework

Conceptual framework is presented in this chapter in figure 1 to support the research
guestions, theory, analysis and structure of this study. Identification of drivers and barriers
for sustainable supply chain management implementation are the key of the framework.
The context of the study is biofuels industry and, also the role of legislation and regulations
are discovered. Sustainable supply chain management has not been opened more widely

here in this framework, but it will be discussed later in this research.

In this study, three different kind of main theories are utilized. First, theory about drivers and
barriers for SSCM implementation is presented. Then the main points about SSCM and
triple bottom line are introduced. And finally, theory about biofuels’ supply chain and its
sustainability issues as well as regulations and legislation in EU and in Finland are

discussed.

Figure 1 Conceptual framework
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1.4 Literature review

The aim of this literature review is to give an overview of the previous studies of the topic
from the theoretical point of view. Also, different industries and sectors are discussed. The
most relevant articles from the author’s opinion have been utilized. First, findings from the
years of publication of the articles are presented, and then the most important findings are

discussed.

It can be clearly detected that the number of studies about the subject has increased a lot
around 2020 as in the beginning of 2010s there has been very limited amount of relevant
scientific articles about drivers and barriers in SSCM implementation. This was discovered
through article research of SSCM related articles with keywords “drivers”, “barriers” and
“sustainable supply chain management”. The article needed to address the drivers or
barriers or both subjects in the context of SSCM. Only peer reviewed journals were taken
into account. Articles were selected based on the title and summary during 2013-2022.
Totally 39 articles were found and those are divided according the publishing year in figure

2.

Number of relevant articles per year

O B N W B~ U1 OO N 00 ©

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Number of articles per year

Figure 2 Distribution of relevant articles per year from 2013 to 2022

From the figure 2 it can be clearly seen that between years 2013 and 2017 there are only

nine articles in total. However, from 2018 onwards there are 30 relevant articles found. It
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needs to be also noted that before 2010, hardly any research had been done on this specific
subject. From this it can be concluded that researchers' interest in the topic has grown
significantly since 2018, so quite recently. The most relevant articles, in total eight of the
selected 39, are summarized in table 1. All the selected articles are handling both drivers

and barriers, except Saeeds and Kerstens article are focusing only on drivers.

Table 1 Summary of the key articles

Authors and year Industry Method Findings

Some of the most important drivers are improving
Narimissa customer satisfaction, utilizing new warehousing and

Kangarani- systems, managing the product lifecycle, evaluating

Farahani & Molla- and managing the supply chain risk. Founded barriers
Alizadeh-

Zavardehi (2020)

Oil industry | Metasynthesis to implementation included high implementation
costs, a lack of a measurement system for suppliers,
a stagnated capital structure and stockpiling in
warehouses, exhaustion of machinery, and a lack of

sustainability education.

In order to achieve successful implementation, there

are several factors that need to be considered, such

as development of the infrastructure and facilities for
sustainable operations, access to advanced

Sembiring, . o . )
o Food technologies for sustainability, enforcing regulations
Yurisditira & ) TOPSIS . o
industry and laws reactively, and establishing a long-term
Devany (2020)

waste management method. Relevant barriers are, for
example, technologies inefficiently implemented,
irregularities in infrastructure and facilities, and

different perceptions among stakeholders.

Researchers conclude that society, governments, and

) Interpretive commercial banks should pay more attention to the
Soni, Prakash, ) N
] structural unorganized condition of the stone and marble sector.
Kumar, Singh, Marble ) .
) ) modeling As a result of more relevant laws and regulations
Jain & Dhami sector ) ) )
(ISM), MIMAC | being enforced, and environmental awareness being
(2020) . .
analysis created, stakeholders should be more committed to
reducing pollution and ensuring safety.
Customers' expectations, top management
Sajjad, Eweje & Multiple Thematic data commitment, managers' moral and ethical values,
Tappin (2020) industries analysis reputation management, and economic and

operational benefits were top reported drivers.

However, SSCM implementation struggles to
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overcome cost concerns, strategic and structural
restraints, customer and supplier issues, and a lack of

effective regulations.

Chkanikova &
Mont (2015)

Food retail

industry

Semi-
structured

interviews

Once institutional demands become critical for the
retail operations, e.g., legislation and consumer
concerns about food safety or they produce tangible
and intangible benefits, they will likely translate into
corporate engagement with sustainable supply chain
strategies. Among the main barriers to implementing
supply chain sustainability are higher prices for
sustainable products, a lack of financial resources
and knowledge about sustainability issues, and
confusion among customers due to the multitude of
labeling schemes and a lack of government

leadership for harmonizing labeling requirements.

Oelze (2017)

Textile
industry

Case study

According to the study, specific modes of
collaboration can lead to greater effectiveness in
SSCMs as well as fewer barriers to implementation.
In order to address external barriers and enablers,
industry collaboration and buyer supplier collaboration
provide a variety of depth and width to the
collaborative management approach.

Mohseni,
Baghizadeh &
Pahl (2022)

Food

industry

TOPSIS-AHP,
AHP,
COPRAS-AHP

The study shows that environmental and social
sustainability are less important than economic
sustainability. Consumers' distrust, managerial
ignorance, and problems with performance appraisals
ranked as the most important barriers. In addition,
media coverage, internationalization, exportation, and
producing sustainable products were identified as the

key factors drivers.

Saeed & Kersten
(2019)

Multiple
industries

Content

analysis

According to this study, external factors exert more
pressure on organizations to adopt sustainability
practices than internal factors. Regulatory pressure
was found to be the most relevant external driver for
SSCM implementation. Among the identified drivers
of SSCM in the internal drivers’ category, corporate
strategy and organizational resources clusters are

identified the most critical ones.
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An examination of the literature shows that there have been multiple efforts to analyse the
implementation of SSCM. However, the majority of the studies are focused on the SSCM
research direction, framework, and empirical analysis. There is a limited attention on the
strategic issue of the implementation, such as an analysis on risks, drivers and barriers,
and success factors. In fact, these issues are important for the effectiveness and successful
implementation of SSCM. (Narimissa et al. 2020, 249; Kitsis & Chen 2020, 326) Also,
according to Sajjad, Eweje and Tappin (2015, 643) it is significant that there are limited
empirical studies exploring the factors that propel or inhibit companies from integrating
sustainability principles into their supply chain management. In addition, Walker, Di Sisto
and McBain (2008) made a notice that drivers are clearly more studied than barriers.
However, the reason for that is unclear. They believed that there might just be more drivers
than barriers or researchers prefer more positive approach in this context. In their study as

well as in literature generally, more external drivers were identified. (Walker et al. 2008, 73)

This point of view is also supported by Chkanikova and Mont (2015) who studied drivers
and barriers for sustainable food retailing. They identified multiple additional factors that
have not been recognized in the literature before. For example, lack of power of suppliers
and poor availability of sustainable supply as barriers, and supplier sustainability values and
reputation as a good employer as drivers. They also identified one of the most typical
barriers, which is the higher prices of the sustainable products. (Chkanikova & Mont 2015,
75)

However, Sembiring, Yurisditira and Devany (2020) have also studied the drivers and
barriers in SSCM implementation in government food industry with the help of TOPSIS
method. They discovered that in order to achieve successful implementation, there are
several factors that need to be considered, such as development of the infrastructure and
facilities for sustainable operations, access to advanced technologies for sustainability,
enforcing regulations and laws reactively, and establishing a long-term waste management
method (Sembiring et al. 2020). Also, Saeeds and Kerstens (2019) content analysis of the
drivers of SSCM revealed that market and regulatory pressures, have consistently been
cited as the most pressing drivers that drive the implementation of sustainability practices
into SSCM. In addition, Sembiring, Yurisditira and Devany (2020) found that technologies
inefficiently implemented, irregularities in infrastructure and facilities, and different

perceptions among stakeholders all hinder SSCM implementation.
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Within their supply chain operations, a wide range of companies have implemented SSCM
practices (Narimissa et al. 2020, 248). Despite this, SSCM practices have been adopted
slower than expected and the current implementation of SSCM has been found to be
ineffective in another study (Kurnia, Mahbubur, Samson & Singh 2014; Beske, Land &
Seuring 2014, 138). Similar problems also exist with the adoption of SSCM, especially in
the oil sector. A lack of public awareness about sustainability initiatives prevents many oil
companies from practicing SSCM. It is essential in the deployment and promotion of a
sustainable supply chain to strengthen incentives and reduce barriers. (Narimissa et al.
2020, 248)

To conclude, in the academic perspective, there have been a considerable number of
studies that analysed the SSCM implementation (Narimissa et al. 2020, 248). It must also
be noted that studies have shown that drivers and barriers vary depending on the industry
(Zhu & Sarkis 2006, 472). However, the scope of the studies is limited to food, textile, and
electronic manufacturing industries. The scope that has received an increasing attention, is

the SSCM implementation in oil sector. (Narimissa et al. 2020, 248)

1.5 Key concepts

The most important concepts are briefly explained in this section. In the absence of a clear
theoretical structure, the definitions of environmental issues in procurement are not fully
established, so there are several generally accepted definitions for many concepts (Vachon
& Klassen 2006, 797). Also, several terms have been used in the literature to discuss
sustainability in supply chain management (Tay et al. 2015, 892). In addition, procurement

definitions in general are somewhat unsettled.

Biofuels are fuels, produced from biological materials, such as plants, microorganisms,
animals, crop residues and organic wastes. The basic and renewable source of all biofuels
is the same. (Aro 2016, 24) Biofuels are beneficial for environment as their use results to
decrease of hydrocarbons and CO, emissions, and in addition, the elimination of COx
emissions, which leads to decrease of greenhouse gas emissions (Shuba & Kifle 2018,
743). Feedstocks for biofuels production are, for example, corn, rapeseed, sugar beet and
crude tall oil (Aro 2016, 24).
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Sustainability refers to a concept that focuses on the state of the earth's biophysical
environment, especially in terms of fragmentation and resource use. Sustainability means
finding a stable state so that population growth and economic growth can take place without
endangering the ecosystem. Sustainable behaviour takes into account all aspects of the
triple bottom line. (Portney 2015, 6) A key aspect of natural resource management is
sustainability which involves operational efficiency, minimization of environmental impact,
and socio-economic considerations. All of those are interdependent. (Brennan & Owende
2010, 557) From the companies’ point on view, sustainability is widely linked to both

companies' competitive advantages and corporate responsibility (Porter & Kramer 2006).

A supply chain (SC) incorporates all the physical steps that lead from the acquisition of
raw materials to the arrival of the finished product at the end-user, along with the flow of
information passing along the way. Generally, supply chains are networks of suppliers,
manufacturers, and end users. (Awudu & Zhang 2012, 1362) Furthermore, most supply
chains are comprised of several separate companies, each contributing to the satisfaction
or fulfilment of specific consumer needs. As part of the supply chain, manufacturers and
suppliers are not the only ones involved, but also transporters, warehouses, retailers, as
well as customers themselves. (Tay et al. 2015, 893) Modern supply chains are more
susceptible to sudden disruptions and more exposed to risks. Increasing supply chain
uncertainty is partly due to globalization, outsourcing, and reductions in supply base. (Yusuf,
Gunasekaran, Musa, Dauda, El-Berishy & Cang 2014, 531)

Sustainable supply chain management (SSCM) strategy entails both internal practices,
such as designing products and processes that are sustainable, and external practices,
such as collaborating with suppliers and customers, that make an organization's supply
chain more sustainable from a triple bottom line point of view (Pagell and Wu 2009, 38). In
order to successfully implement the SSCM process, experts must connect the social,
environmental and economic dimensions of sustainable development along the value chain
of the organization. Also, companies to achieve a sustainable future, SSCM should be a
strategic focus. The aim of SSCM implementation is to gain a competitive advantage for a

variety of organizations. (Narimissa et al. 2020, 247)
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1.6 Research methodology and limitations

The research is conducted as a qualitative study. A single case study is used as the type of
research and a deductive approach is used in the analysis. The empirical part uses data
that is primary data. Data is collected using semi-structured interviews, which have been
carried out with the company's sustainability professionals. The aim of the research is to
verify and investigate an already existing theory rather than to develop a new theory. The
research methodology, data collection, data analysis and reliability and validity are

presented in more detail later after the theory.

This study includes three types of limitations. There are limitations related to the research
method, the data as well as delimitation of the research topic. There is only one case
company and all the interviewees represent that. It makes the results valid only for this
company and not generalizable to the entire industry. Also, there is a limited number of
interviewees, and there is possibility to subjective answers. In addition, as there is only one
researcher, who also applies the interview questions, subjectivity of the whole research as
well as the research results can be an issue. In this company, the sustainability of the
company's operations is seen as a priority in all business areas and it is managed well.
However, this is not necessarily the case in all companies in the field. Finally, the definition
of the research subject also causes limitations. As for the content and main features of the
study, it only takes into account the supply side of supply chain management, and does not

take into account, for example, the views of suppliers.

1.7 Structure of the study

This study continues after the introduction with a theory that discusses first SSCM and triple
bottom line. Next, internal and external drivers and barriers as well as biofuels’ supply chain
and regulations and legislation in EU and in Finland are looked over. After the theory,
research method and topic related to that are presented in more detail. That includes also
the research data collection, data analysis and validity and reliability of this study. It is
followed by an empirical part, where the interview answers are referenced. And finally,
results of the empirical study are analysed and answers to research questions are
presented in the final chapter, conclusion are discussion. In addition, managerial
implications, limitations and suggestions for future research are presented at the end of the

study. Structure of the study can be easily seen from the figure 3 below.



Figure 3 Structure of the study
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2 Sustainable supply chain management

SSCM is typically defined as combining components of SCM with sustainability. Although
SSCM is widely accepted in terms of its generic definition, the impact they have on actual
supply chains varies depending on their nature. Sustainable supply chain management can
be defined as the performance of certain management functions in order to increase
sustainability in the supply chain and thus provide an actual sustainable supply chain from
start to finish (Pagell & Wu 2009, 38). Sustainable supply chains perform well in both
traditional profit and loss measurements as well as in a more expanded concept of
performance that encompasses social and environmental factors, which differs it from
traditional SCM (Narimissa et al. 2020, 248; Kleindorfer, Singhal & Van Wassenhove 2005,
483). In terms of social, economic, and environmental impacts, SSCM reduces negative
impacts related to supply chain operations (Chacén Vargas, Moreno Mantilla & de Sousa
Jabbour 2018, 239). A triple bottom line is a concept that emerged in the 1990s, which
emphasizes social and environmental factors as well as financial aspects (Gopalakrishnan
et al. 2012, 193).

2.1 Triple bottom line

In order to achieve sustainable outcomes, organizations must link all activities of the supply
chain related to the environmental, social, and economic goals (Narimissa et al. 2020, 248;
Kitsis & Chen 2020, 326). Triple bottom line is a term commonly used to describe such a
conceptualization of performance (Kleindorfer et al. 2005, 483). In addition to increasing
customer, supplier, employee and shareholder reputation, the triple bottom line also
facilitates economic growth (Gopalakrishnan et al. 2012, 194). Green awareness has been
praised by ecologists and environmentalists as a valuable component of manufacture
processes (Sarkis, Zhu & Lai 2011, 2). SSCM adoption requires the experts to embed three
sustainability dimensions into the value chain of the organization. As a result, the
sustainability strategy initially needs to be aligned with the business strategy of the
company. This will help to ensure that all the activities associated with the value chain,

including the supply chain, will be made sustainable. (Narimissa et al. 2020, 254)
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Environmental Social dimension
dimension

Sustainability

Economic dimension

Figure 4 Triple bottom line (Golopalakrishnan et al. 2012, 194)

The three dimensions of triple bottom line are presented in the figure 4 above. Sustainability
forms from the darker green area where all the dimensions, environmental, social and

economic, are taken into account at the same time.

2.1.1 Social sustainability

Social sustainability is determined as capability to adapt environment, concentrate to human
capital, employment design as well as social well-being (Saunila, Ukko & Rantala 2018,
633-634). As part of social sustainability, companies must consider the interests of their
employees as well as their communities (Pullman et al. 2009). The social side consists of
equality, empowerment, accessibility, participation, sharing, cultural identity as well as
institutional stability (Basiago 1998, 146). In addition to addressing individual needs such
as health, nutrition, shelter, education, and cultural expression, it also promotes societal
cohesion and cooperation towards common goals (Gallopin 1997, 14). However, it is difficult
to measure the inclusion of the social dimension of sustainability (Ahmad, Wong & Rajoo
2019, 320). Consequently, there is less literature available on the social dimension and,
moreover, itis also taken into account less in practice. There are also small amount of social

indicators that are developed and used. (Butnariu & Avasilcai 2015, 1235)
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Environmental training helps employees become more environmentally friendly by
improving their attitudes and behaviour (Awan, Arnold & Golgeci 2021, 1284). In order to
ensure social sustainability, it means promoting equal opportunities, encouraging diversity,
ensuring the quality of life within and outside the organization, and ensuring connectedness
within and beyond the company (Elkington 1994, 91). As part of the social dimension, we
have health and safety issues, employment opportunities, issues of community well-being,
charities, cultural sensitivities and requirements, as well as organizational behaviour
(Gopalakrishnan et al. 2012, 193). Among the social aspects, companies are more likely to
embrace ethical trading, safety, human rights, diversity and human rights as core strategic

values due to social responsibility (Beske, Koplin & Seuring 2008, 70).

2.1.2 Environmental sustainability

The improvement of natural resources is one of the world's most pressing concerns (Qi &
Yang 2022, 5). A large part of the environmental dimension is influenced by factors such as
climate change, global warming, air, land and water pollution, or in other words,
preservation, and the loss of ozone layer protection (Gopalakrishnan et al. 2012, 193).
Towards sustainable development, industrial practices must be transformed to reduce the
negative impacts of industrialization (Saunila et al. 2018, 633-634). To contribute to
sustainability of the environment, organizations need to restructure their products and
services, align their core values with environmental awareness and implement
environmental programs that encourage resource alteration. In addition, they should do
recycling, efficient waste disposal, and last, comply with government regulations. (Andersen
& SkjoettLarsen 2009, 76-77) Green ingenuity, identity, and strategy to reduce CO2

emissions are crucial components of environmental sustainability (Song & Yu 2018, 137).

As a consequence of environmental degradation, natural resources are not abundant and
are continually depleted (Choi & Sirakaya 2006, 1274). It is therefore imperative not to
deplete these resources faster than they can regenerate (Basiago 1998, 147). An
environment's assimilation capacity cannot be exceeded by waste. For instance, climate
change and biodiversity loss should be controlled as part of this equilibrium, as well as
within a set of planetary boundaries (Rockstrém, Steffen, Noone, Persson, Chapin, Lambin,
Lenton, Scheffer, Folke, Schellnhuber 2009, 33). Air emissions per dollar of revenue or
product sold, wastewater production, water use, and used or recycled materials make up

some traditional environmental indicators (Ahmad et al. 2019, 318).
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2.1.3 Economic sustainability

Getting and sustaining competitive advantage through sustainability is the economic aspect
of the triple bottom line (Gopalakrishnan et al. 2012, 193). A sustainable economy is seen
in terms of a combination of financial prosperity and human capital advancement (Saunila
et al. 2018, 633-634). Economic factors are used to measure firms' financial performance
as part of the triple bottom line framework. As an example, turnover, tax payments, or costs
and profits are all considered. (Slaper & Hall 2011, 6; Ahmad et al. 2019, 318) A
comprehensive view of economic interactions is provided by the economic dimension,
which includes conventional accounting indicators and intangible assets that are usually not
reported in financial reports (Butnariu & Avasilcai, 2015, 1233). As well as the economic
aspect of sustainability, the environmental and social dimensions are all intrinsically linked
to each other’s. Often, the financial dimension is also considered a topic of equality between
generations. (Ahmad et al. 2019, 318)

It has been observed that research into sustainability has been more focused on the
environmental side of sustainability in manufacturing industries, and less on economic
analysis (Ahmad et al. 2019, 318). There can be several reasons for this. They can be
related, for example, to problems with discount rates and future cost estimates,
misunderstanding the nature of related cost categories, lack of reliable financial data, and
incorrect use of financial indicators and metrics. (Kim, Kim & Lee 2013, 160) In order to
achieve the maximum efficiency in energy and raw material use, recycling and cost-cutting
are the key motivators (Aboelmaged & Hashem 2019, 855). It is indisputable to say that
investing in the development of human capital has an unquestionable influence on the
development of green technology, which enhances competitiveness in the digital economy
(Qi & Yang 2022, 5). By implementing green logistic operations, businesses can reduce
carbon emissions and increase their economic performance at the same time (Wanzala &
Zhihong 2016, 235). Also, energy waste can be reduced through the incorporation of an

improvement proposition (Luthra, Garg & Haleem 2016, 143).

2.2 Drivers and barriers for SSCM implementation

Drivers and barriers can be divided into internal and external ones (Saeed & Kersten 2019,
1; Tay et al. 2015, 892). According to several scholars, the initial stage of SSCM

implementation involves identifying a variety of internal and external barriers and drivers
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(Sajjad et al. 2015, 644; Walker et al. 2008, 82). To implement SSCM strategies,
organizations must understand why they want to do so and what challenges await them. As
a result, SSCM implementation relies heavily on identifying drivers and barriers. SSCM
implementation problems can be predicted this way, allowing companies to avoid failures.
In addition to measuring SSCM performance, itis also an initial step. (Narimissa et al. 2020,
248) Also, top managers and decision makers should also understand the significance as
well as the influence of drivers and barriers (Gupta et al. 2020,1; Narimissa et al. 2020,
248). Deeper understanding enables companies to make better informed decisions
(Vanpoucke, Quintens & Van Engelshoven 2016, 732).

Research has shown that drivers, barriers, and practices of companies in different industries
varies (Zhu & Sarkis 2006, 472). Companies in a particular sector, or generally, can be
reactive or proactive in response to sustainability issues based on these factors (Walker et
al. 2008, 74; Kitsis & Chen 2020, 326). Also, there are a range of perceptions of SSCM
pressures among organizations, leading to a wide range of SSCM drivers and reactions,
resulting in a wide range of performance levels. For instance, some organizations have put
in place comprehensive environmental management systems, while on the other hand,
others have implemented environmental damage control and prevention programs.
(Vanpoucke et al. 2016, 732-733) Drivers and barriers can be classified in many different
ways in addition to internal and external ones, but in this study that perspective is not seen
relevant. There are also hundreds of recognized drivers and barriers in the literature, but
the aim of this research is to focus on the most relevant ones from the perspective of a

biofuel company.

2.2.1 Internal drivers

Drivers can be defined as agents whose goal is to persuade companies to implement
sustainable production practices (Abdul-Rashid et al. 2017, 1621). In order to implement
sustainable practices in supply chain operations, drivers or motivating factors are essential.
There are several terms used to describe drivers in the literature, such as enablers,
motivating factors, critical success factors, facilitators, and enabling factors. The
identification of motivating factors is without a doubt one of the most effective ways for
practitioners and senior management to implement sustainable practices in their supply

chains. Furthermore, it leads to the accomplishment of firm objectives, improved customer
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satisfaction, and improved productivity by ensuring on-time delivery. (Khan, Yu, Golpira,
Sharif & Mardani 2021, 5)

Sustainable supply chain management has gained popularity and importance over the
years. It is essential to understand the factors that drive sustainable growth in supply chain
environments. For sustainability efforts, a number of factors have been identified, but their
importance varies among companies as well as among industries. As a further introduction,
the most widely cited and important drivers relevant to the industry are compiled and
introduced them in more detail below. There are organizational-related elements that act as
internal drivers for SSCM, which are supported by company values, and corporate social
responsibility objectives and efficiency targets (Saeed & Kersten 2019, 4). In literature, the
key drivers have been identified to be internal (Kiron, Unruh, Reeves, Kruschwitz, Rubel &
ZumFelde 2017, 22).

One of the most crucial drivers in SSCM implementation appeared to be the support and
commitment of top management and leadership. This is coming from the importance of
committing sustainable values and having a supporting and sustainable organizational
culture. (Tay et al. 2015, 893; Narimissa et al. 2020, 253-254; Sarkis, Gonzalez-Torre &
Adenso-Diaz 2010, 164) It is also beneficial to involve employees and middle management
(Tay et al. 2015, 893). A recent study highlighted the impact of top management and
employees on how successful firms are in adopting SSCM practices (Vanpoucke et al.
2016, 734). Change in employee attitudes has been found to be the most important factor
in preventing pollution when companies reorganize their corporate cultures to become more
sustainable. To achieve significant changes in environmental protection, employees at all
levels need to be motivated to change attitudes and strengthen corporate cultures.
(Jaikumar, Karpagam & Thiyagarajan 2013, 6) However, the first thing is that employees
and top management can influence improvements in operational and environmental
performance (Walker et al. 2008, 71). Innovative ideas, products and processes require

"champions" in order to be adopted and supported by firms (Vanpoucke et al. 2016, 734).

Internal stakeholder pressures drive organizations towards more sustainable performance.
When management systems are infused into a company, employee satisfaction plays a
significant and potentially beneficial role. (Gopalakrishnan etal. 2012, 195) Employees have
a crucial role in the implementation of operational sustainability practices (Sarkis et al. 2010,
164). The values and morals of the workers are directly reflected in the efficiency and

effectiveness of the organizational change. On the contrary, employees can also make it
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difficult to implement a sustainable development program. (Gopalakrishnan et al. 2012, 195)
Driving force for SSCM can also be to attract new employees to a sustainably operating
company (Sarkis et al. 2010, 164).

A company's commitment to environmental and social risk reduction and avoiding can be a
compelling driver for engaging in sustainability practices (Holt & Ghobadian 2009, 933; Zhu
& Sarkis 2007, 4334; Bai, Kusi-Sarpong, Badri Ahmadi & Sarkis 2019, 7047; Lozano 2015,
35). Often, suppliers and even customers are required to comply with standards in order to
reduce risk (Vachon & Klassen 2008, 309-310) Therefore, for example reputational related
risks can be mitigated (Seuring & Muller 2008, 1700). Increasing sustainability can also
reduce legislation-related risks or provide tax benefits for companies (Carter & Rogers
2008, 368). According to Lozano (2015, 34) continuous organizational change, respond to
new opportunities as well as technologies and processes are key to avoid sustainability

risks.

Study made in 2004, researchers noticed that not only profit maximization, but also firms
core values and “feeling of purpose” are drivers in visionary companies (Collins & Porras
2004). In other research, it has also been found that mindset, corporate vision, and moral
motives are important factors for making a company sustainable (Carter & Rogers 2008,
368) Studies have recently shown that moral motives play a significant role in driving SSCM
practices, as well as the fact that morally driven firms make a greater commitment to
investing in sustainability capabilities in order to improve sustainable performance over the
long run (Chen & Chen 2019, 622-624; Paulraj, Chen, & Blome 2017, 239) As a result,
morality-based motives influence corporate sustainability practices strongly in the context

of complicated supply chain decision-making (Kitsis & Chen 2020, 328).

Safety and health drives organizations to reduce injuries and illnesses related to work. In
addition to NGOs, employees, and the media, a variety of stakeholders put pressure on the
company. (Saeed & Kersten 2019, 4; Haverkamp, Bremmers & Omta 2010, 1242) By
continuously pursuing good health, safe operations, and knowledge improvement, the
supply chain becomes more productive and stable. Through SSCM, environmental

accidents and health problems can be completely avoided. (Soni et al. 2020, 1076)
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2.2.2 External drivers

The external drivers or pressures affect the way the organization operates internally but are
independent of the organization (Saeed & Kersten 2019, 4). Stakeholders play a key role in
external drivers. The supply chain may be pressured by larger customers who may exert
pressure on smaller suppliers to comply with SSCM practices. Also, the government is
influential through its policies and regulations. In addition, the pressure on firms is exerted
from investors as well as NGOs. (Tay et al. 2015, 893-894)

Stakeholder pressures can be seen also as an internal driver but mostly an external one.
When it comes to the external drivers of stakeholder pressures, customers have a major
role to drive organizations to implement SSCM (Walker et al. 2008, 72; Zhu, Sarkis & Geng
2005, 451; Sarkis et al. 2010, 165). Therefore, implementing SSCM initiatives helps
maintain relationships with stakeholders (Sarkis et al. 2010, 164). For instance, in order to
realize performance advantages and increase stakeholder engagement, firms should
implement a formal reporting system that monitors and reports on social issues (Pagell &
Wu 2009, 38). The size of organizations affects the pressures coming from customers. The
bigger and more famous a company or brand is, the more pressure from customers affects
it, because the attitude of customers directly affects the company's result. (Walker et al.
2008, 72)

Especially for environmental sustainability, governmental legislation and regulations are
acting as a significant driver (Zhu et al. 2005, 452; Holt & Ghobadian 2009, 938). The
importance of environmental compliance is positively correlated with a buyer's involvement
in green purchasing (Min & Galle 2001, 1223) Achieving a higher level of environmental
performance does not necessarily rely on compliance with environmental legislation
(Walker et al. 2008, 72). Through frequent and honest regulatory visits, government
regulations play an important role in preventing unethical or illegal behaviour (Govindan,
Kannan & Madan Shankar 2014, 221; Kitsis & Chen 2020, 327). In modern business, firms
focus only on economic profit, and they don't necessarily practice sustainable practices
voluntarily. Government regulations are the top priority because these days in business,
because some firms are doing business only from an economic point of view. (Govindan et
al. 2014, 221)

As a result, it is possible to see environmental regulations as a motivator to innovate and

reduce the environmental impact in a cost-effective way (Walker et al. 2008, 72). Narimissa,
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Kangarani-Farahani and Molla-Alizadeh-Zavardehi (2020, 254) point out that for example
in the oil and gas industry, government should promote more sustainable energy sources.
In conclusion, if companies are proactive and innovative in their approach to regulatory
compliance, regulations and legislation appear to be a powerful driver for environmentally
sustainable supply chain management (Walker et al. 2008, 72).

Also, customer satisfaction is named one of the most important drivers (Narimissa et al.
2020, 254). Additionally, driving SSCM implementation is the increase in brand image and
competitive advantage (Luthra, Garg & Haleem 2015, 40; Bai et al. 2019, 7047). Being
recognized as a successful business requires gaining the brand image and competitive
advantage. SSCM can significantly affect the success of a company and make it stand out
from its competitors. It attracts especially environmentally conscious consumers and
suppliers. (Luthra, Garg & Haleem 2015, 40) Companies also want to avoid damage of the
firm's reputation (Kitsis & Chen 2020, 328). An example of this is the strike actions by the
employees of a supply chain member, which can significantly impact not only the
companies' brands and reputation, but also their financial positions, because for instance,

of sales loss (Gupta et al. 2020, 2).

According to several authors, competition seems to be a driving force for sustainable supply
chain management practices (Walker et al. 2008, 72; Kitsis & Chen 2020, 328). Competitive
companies may be able to set standards and mandates as potential innovators in
environmental technologies (Walker et al. 2008, 72). The development of supply
management capabilities is one way a firm can gain competitive advantage through a
proactive environmental strategy (Sarkis 2003, 397). There are many reasons to pursue
environmental buying policies, not just having green values, but also to gain competitive
advantages, developing the financial performance of an organization (Gonzalez-Benito &
Gonzalez-Benito 2005, 6). It can be concluded that competitors can act as driver, when
companies are trying to achieve competitive advantages, while improving the sustainable

performance of the supply chain (Walker et al. 2008, 72).

It has been shown in scientific literature that certifications promote sustainable supply chain
practices (Saeed & Kersten 2019, 11). Sustainability practices are more likely to be adopted
by certified companies; for instance, ISO 14001 certified companies place a higher
importance on environmental stewardship (Zhu & Sarkis 2007, 4336). The level of adoption
of sustainable supply chain management is somewhat dependent on certifications, which

act as a driver and at the same time play a central role (Khan et al. 2021, 2). A certification
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can also increase an organization's market share and competitive advantage, while
improving their operational performance at the same time (Xu, Mathiyazhagan, Govindan,
Noorul Hag, Ramachandran & Ashokkumar 2013, 33; Walker et al. 2008, 71).

When the triple bottom line is integrated, customers, suppliers, employees, and
shareholders have a positive perception of the company, which ultimately provides benefits
for the economy, and this drives companies to adopt SSCM (Gopalakrishnan et al. 2012,
194). Existing case studies indicate that perceptions of business relevance and economic
viability are key drivers for implementing sustainable practices (Schnittfeld & Busch 2016,
338). When all three sustainability aspects are integrated in the supply chain, it usually
increases the demand. All the managers and business practitioners should know this and
utilize the opportunities it brings. (Gopalakrishnan et al. 2012, 194; Soni et al. 2020 1076)
Also, supply and allocation of financial resources are seen as important drivers (Narimissa
et al. 2020, 254).

Researchers have also recognized the pure sustainability concerns driving the SSCM
implementation in companies (Mann, Kumar, Kumar & Mann 2010, 54; Presley, Meade &
Sarkis 2007, 4958). Especially ecological or environmental factors have been highlighted
(De Meyer et al. 2014, 663). Taking environmental concerns seriously is not a matter of
assuming that firms will do so only when required by law or by customers. Increasingly
socially responsible companies are likely to incorporate environmental sustainability into
their business practices. In addition, governments generally expect organizations supported
by them to adhere to their environmental obligations. Sustainability is influenced by a variety
of factors, including customer pressure and legislation, but it is hard to separate whether it
is driven by this concern alone or derived from other factors. (Mann et al. 2010, 54) On the
other hand, lack of consumer concerns towards sustainability have been addressed as a
serious issue. In the table 2, internal and external drivers have been concluded and also

authors and relevant literature have been addressed.



Table 2 Table of internal and external drivers and authors

Internal drivers

Top management
commitment and
sustainable
organizational
culture

Internal stakeholder
pressures

Environmental and
social risk reduction

Moral motives

Safety and health of
the employees

Literature

Tay et al. 2015,
Narimissa et al.
2020, Sarkis et al.
2010, Vanpoucke et
al. 2016
Gopalakrishnan et
al. 2012, Sarkis et
al. 2010

Holt & Ghobadian
2009, Zhu & Sarkis
2007, Bai et al.
2019, Vachon &
Klassen 2008,
Lozano 2015
Collins & Porras
2004, Carter &
Rogers 2008, Chen
& Chen 2019,
Paulraj et al. 2017,
Kitsis & Chen 2020
Saeed & Kersten
2019, Haverkamp
et al. 2010, Soni et
al. 2020

External drivers

External
stakeholder
pressures

Governmental
legislation and
regulations

Customer
satisfaction

Increase in brand
image and
competitive
advantage

Certifications

Benefits for the

economy

Sustainability
concerns

34

Literature

Walker et al. 2008,
Zhu et al. 2005,

Sarkis et al. 2010,
Pagell & Wu 2009

Zhu et al. 2005,
Holt & Ghobadian
2009, Min & Galle
2001, Govindan et
al. 2014, Kitsis &
Chen 2020,
Narimissa et al.
2020

Narimissa et al.
2020, Luthra et al.
2015, Bai et al.
2019, Kitsis & Chen
2020, Gupta et al.
2020

Walker et al. 2008,
Kitsis & Chen 2020,
Sarkis 2003,
Gonzéalez-Benito &
Gonzalez-Benito
2005

Saeed & Kersten
2019, Zhu & Sarkis
2007, Xu et al.
2013, Walker et al.
2008
Gopalakrishnan et
al. 2012, Schnittfeld
& Busch 2016, Soni
et al. 2020

Mann et al. 2010,
Presley et al. 2007,
De Meyer et al.
2014

A few more external drivers were found than internal drivers. From all the drivers, several

studies were found, and overall, there were extensive amount of literature, especially

compared to barriers.
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2.2.3 Internal barriers

Barriers are factors that somehow prevent the implementation of sustainable development
in the supply chain (Ansari & Kant 2017, 2534). Throughout the business world,
sustainability has become increasingly important, and supply chain management is no
exception. In spite of this, the adoption of sustainability initiatives is still a challenge for
companies. In order to implement sustainable supply chain management practices
efficiently, it is important to identify the barriers that prevent implementation. Just like

drivers, barriers are also divided into internal- and external ones.

Internal barriers are associated with factors within an organization, including financial
constraints, a lack of knowledge and awareness, and inadequate support from the top
management (Giunipero, Hooker & Denslow 2012, 262; Tay et al. 2015, 894). To overcome
these barriers, it is important to identify them in the organization first (Sajjad et al. 2015,
644; Walker et al. 2008, 82).

Lack of top management commitment is one of the grates barriers in SSCM implementation
(Mohseni et al. 2022, 6; Tay et al. 2015, 894). As a result, SSCM implementation efforts are
often doomed due to a lack of commitment from top management. This lack of commitment
can also be attributed to a lack of management commitment to support overall quality
improvement efforts. Without full commitment from top management, any improvement
program will fail from the start. (Tay et al. 2015, 894) In addition, Soni et al. (2020, 1075)
remind that also commitment of employees is needed, and management decisions must be
turned into actions (Abbasi & Nilsson 2012, 526; Soni et al. 2020, 1075). Also, inadequate

corporate structures and processes can act as inhibit (Tay et al. 2015, 894).

An organization's way of thinking and culture must also be changed if a sustainable supply
chain is wanted to be successful. This must happen starting from organizational level up to
international level. In order to take significant steps towards sustainable supply chains,
many authors also address the need for a shift in mindset on an organizational level. (Abbasi
& Nilsson 2012, 526) Therefore, sustainable supply chain implementation is hindered by
resistance to change and adoption of innovation (Menon & Ravi 2022, 5). It appears from
this systematic review of several studies that culture can play an important, but
unfortunately, often underrecognized role as a barrier in low-carbon and sustainability
transitions (Sovacool & Griffiths 2020, 2). Ecological and social results cannot be taken as

afterthoughts or occasional considerations. They must be integrated into the way the
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organization makes money every day. Management must work to change their cultures in
order to ensure that good decisions in their organization are those that boost environmental,
social, and economic capital in order to manage the reconceptualized chain more
sustainably. (Pagell & Wu 2009, 53)

Several studies have also covered supply chain risk management and uncertainties as a
challenging issue (Sajjad et al. 2015, 646; De Meyer et al. 2014, 658). For example,
uncertainties regarding demand and price as well as supply. Additionally, uncertainties can
be related to logistics, transportation and production (De Meyer et al. 2014, 658). In order
to reduce implementation costs and to ensure continuity of the system implementation,
supply chain managers need to formulate strategies to manage risks during SSCM
implementations (Narimissa et al. 2020, 254). The optimization of the entire supply chain

also plays an important role (Bravo, Naim & Potter 2012).

The size of the firm has been aligned as one of the barriers and it is one of the most
significant characteristics in the company to influence the adoption of SSCM as well as
green initiatives. It has been discovered that larger firms are more likely to engage with
SSCM and they are more willing to implement green supply chain initiative. (Tay et al. 2015,
894) Especially smaller companies cannot afford financially the investments needed for
SSCM organizational changes (Ghadge, Kaklamanou, Choudhary & Bourlakis 2017, 1996).

In addition, investing in environmentally friendly products worries many companies, as it
can increase the total procurement costs, which will weaken the company's competitiveness
(Tay et al. 2015, 894). In addition, sustainable supply chain management may be hindered
by consumer demand for lower prices (Orsato 2006, 124). Also, high costs of deployment
are usually required and that is why financial resources can be an impediment (Mohseni et
al. 2022, 6). As a result, the company finds itself at a disadvantage from a financial point of
view compared to other less green companies (Tay et al. 2015, 894). Cost concerns are
one of the biggest barriers in taking environmental factors into account in the purchasing
process, according to a research of green purchasing practices (De Meyer et al. 2014, 658;
Min & Galle 2001, 1222) Green purchasing can also be challenging because stricter
environmental quality standards reduce the number of qualified suppliers (Tay et al. 2015,
894).

There has been research conducted on both public and external funding that has examined

how sustainability innovations in a supply chain is affected by funding. It was found that
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sustainability innovations are hindered by a lack of funding, both from internal sources as
well as public sources, such as government organizations. However, scarcity of internal
funding appears to be a major barrier for SSCM implementation. On the other hand, if
funding is lacking form external sources, the effect is more negligible. (Gupta et al. 2020, 3)
In addition, Narimissa, Kangarani-Farahani and Molla-Alizadeh-Zavardehi (2020, 254)
underline that in addition to high costs and lack of financial resources, the implementation
of SSCM is hampered by banking problems. Professionals should take all these into

account and address them while implementing SSCM (Narimissa et al. 2020, 254).

2.2.4 External barriers

In contrast, external barriers can impede companies' ability to engage in SSCM practices
due to external factors. Walket, Di Sisto and McBain (2008) have identified suppliers'
reluctance to commit to sustainability and regulatory differences between countries as
significant external barriers to SSCM. As other examples, there are factors such as
inadequate supplier capability, lack of consumer demand, and insufficient support of
government (Faisal 2010, 181-184). Within SSCM, external barriers may be more

challenging to overcome than internal barriers (Rauer & Kaufmann 2015, 67).

Different environmental regulations and legislation are usually seen as top drivers for SSCM
implementation (Wittstruck & Teuteberg 2012, 141; Walker et al. 2008, 74). However,
according to some studies those restrict environmental proactivity of organizations because
of high costs and inflexibility. Also, unreasonable deadlines can be set by regulators. (Porter
& van der Linde 1995, 122) In addition, companies can face challenges due to differences
in countries’ regulations and legislation (Walker et al. 2008, 72). When organizations fulfil
only the minimum regulatory standards, it leads to reduced capability to improve solutions
and innovative technologies to develop the level of environmental performance beyond
regulatory criteria (Sajjad et al. 2015, 646). Also, according to Tay, Rahman, Abdul and
Sidek (2015, 894), government regulation can be a barrier in implementing SSCM. On the
other hand, lack of government oversight and control can act as a barrier especially with
products that are not sustainably produced. It can also lead to lack of pressure and
motivation to improve SSCM implementation and that way cause stagnancy. (Mohseni et
al. 2022, 6-7)
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A major concern in green supply chains was confidentiality between suppliers and
customers, therefore poor supplier commitment can be seen as a crucial barrier. For fear
of revealing weaknesses or giving other companies an advantage, companies are reluctant
to exchange information on green supply. (Walker et al. 2008, 74; Beske & Seuring 2014,
326; De Jesus & Mendonga 2018, 77) Also, lack of power to affect the supplier's actions
can be a serious and challenging issue in SSCM (Chkanikova & Mont 2015, 76). Several
researchers see the adoption of cooperative customer-supplier relationships as important,
resulting in more effective management of environmental issues (Vachon & Klassen 20086,
796). A study of companies found that waste reduction and environment innovation are
more likely to occur at companies that have close supply chain relationships (Walker et al.
2008, 74). In the literature, a few authors also addressed that the inadequate assessment
system for suppliers can prevent SSCM implementation. There is a possibility that raw
materials will have the greatest influence on the attributes of the finished product. It is
therefore very important to choose the right raw materials and suppliers for the business in
order to make products that will please all the internal and external stakeholders. (Jalali,
Feng & Feng 2022, 26)

Green supply chain management may be hindered by consumer desires for lower prices
(Walker et al. 2008, 74; Orsato 2006, 124). Taking environmental factors into account during
the purchasing process is most difficult due to cost concerns, according to a study of green
purchasing practices in firms (Min & Galle 2001, 1223). Companies often collect a price
premium by selling differentiated sustainable products, raw materials or services to their
customers (Sajjad et al. 646). However, it has been found that there is not enough demand
for sustainable or organic products, and there is no price premium for them (Seuring &
Mduller 2008, 1700). At the same time, several factors can prevent consumers from buying
more sustainable products. These include, for example, lack of research time, higher prices
and insufficient information on the subject. (Young, Hwang, McDonald & Oates 2010, 21)
In the table 3 below, internal and external barriers are concluded including the relevant

literature.



Table 3 Table of internal and external barriers and the authors

Internal barriers

Lack of top
management
commitment

Culture against
change

Supply chain risk
management and
uncertainties

Size of the firm

Increase in the total
procurement costs

Lack of funding and
banking problems

Literature

Mohseni et al.
2022, Tay et al.
2015

Abbasi & Nilsson
2012, Sovacool &
Griffiths 2020,
Menon & Ravi 2022

Sajjad et al. 2015,
De Meyer et al.
2014, Narimissa et
al. 2020, Bravo et
al. 2012

Tay et al. 2015,
Ghadge et al. 2017

Min & Galle 2001,
De Meyer et al.
2014, Tay et al.
2015, Mohseni et
al. 2022

Gupta et al. 2020,
Narimissa et al.
2020

External barriers

Environmental
regulations and
legislation

Poor supplier
commitment

Consumer desire
for lower prices
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Literature

Wittstruck &
Teuteberg 2012,
Walker et al. 2008

Beske & Seuring
2014, De Jesus &
Mendonca 2018,
Chkanikova & Mont
2015, Walker et al.
2008

Walker et al. 2008,
Orsato 2006, Young
et al. 2010

From the table presented above, can be discovered that clearly more internal barriers were

found on the contrary to drivers. Literature found from different barriers varied, but several

researchers had written about each barrier. However, it can be noticed that barriers were

researched less than drivers.
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3 Biofuels’ supply chain and legislation

In this chapter, the supply chain of biofuels as well as sustainability issues related to that
are discussed. In addition, the regulations and legislation in Finland and in EU level will be
familiarized. The aim of this part is to give an overall picture of the biofuel industry from the

sustainability and regulation point of view.
3.1 Biofuels’ supply chain

Biofuel is a fuel obtained from biomass that is generally used for transportation. Biodiesel
and ethanol are the most common biofuels. Biodiesel is used to replace fossil diesel and
ethanol is used as an alternative to fossil gasoline. (Stevens & Vis 2016, 266) Biofuels
supply chain consists of three major components: upstream, midstream and downstream
(An, Wilhelm & Searcy 2011, 2765).

Globally harvested feedstocks are used to produce the biofuels consumed in the EU. First,
in the upstream value chain, farmers and the agricultural industry dominate feedstock
production and processing. (Stevens & Vis 2016, 266; De Meyer, Cattrysse, Rasinmaki &
Van Orshoven 2014, 658) All the feedstocks are different kinds of biomass. Biomass
includes forest and agricultural resources, industrial and municipal solid wastes, and urban
wood wastes. (An et al. 2011, 3763) There are several ways of classifying biofuels’
feedstocks. They can be classified according to plant or residue classes, the energy
products they produce, or in other ways. (Helsel 2019) Below in table 4 is an example of a

classification of different feedstocks and what they can contain.

Table 4 Biofuels' feedstocks (Helsel 2019)

Sugar and starch Corn grain

crops Sweet sorghum

Fiber and grass Switchgrass

cellulosic crops Miscanthus
Energycane

Oil crops Soybean
Canola/Rapeseed
Mustard
Camelina




Warm climate
feedstocks for
biodiesel

Hazelnut/Filbert

Wood products

Hybrid poplar

Willow shrub

Crop residues,
manures, and
organic wastes

Corn stover and corn
cobs

Used cooking oil
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Trap grease
Tall oil

Next, midstream refers to the refinement of biomass (De Meyer et al. 2014, 658). The
moisture content and particle size of harvested biomass must be reduced before it is
processed at a biorefinery for biofuel production. Depending on the conversion method,

different levels of moisture are acceptable. (An et al. 2011, 2765)

Finally, the downstream process includes the storage and distribution of goods after refining
(An et al. 2011, 2765; De Meyer et al. 2014, 658). Biofuels are blended, distributed, and
retailed in a similar manner as fossil fuels, with oil companies handling the process steps.
A wide range of companies, including agricultural cooperatives, oil companies, and
independents, participate in the production of biofuels. This physical flow will likely change
regarding products, locations, and organizations as the biofuel market matures and

develops. (Stevens & Vis 2016, 266) Overview of the biofuels’ supply chain is presented in

figure 5.
Feedstock Feedstock Biofuel Biofuel trading, Biofuel retail
production trading and production blending and and use

and processing distribution

LU = | 0

transportation

Figure 5 Overview of the biofuel supply chain (Stevens & Vis 2016, 266)
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Biofuels supply chain management involves multiple decisions influenced by a variety of
variables. The type of biomass chosen, the size and location of the storage facility, the
technology and location of pre-treatment, the transport mode, and the location, technology,
and capacity of conversion are just a few examples. (Bravo, Naim & Potter 2012, 22)
Furthermore, in the decision-making process a complex hierarchy must be considered. With
an optimal biofuel supply chain network, it can be ensured that biofuel is delivered efficiently
and effectively to end users. (Awudu & Zhang 2012, 1362)

In biofuel supply chains, uncertainty is a significant challenge, such as lead times, raw
material availability, supply capacity changes, demand changes, economic conditions as
well as regulations (Gutierrez et al. 2021,2). This uncertainty can be identified in several
ways, including yields, harvest rates, biomass quality as well as demand, the dependability
on biofuel prices, variations in the availability of resources for biomass production, transport
conditions, operating capacity, fluctuation of the market prices, and regulation related to
biofuels (Tong, You, & Rong 2014, 124; Mohseni & Pishvaee 2016 59-60). Using
environmental impact assessment methods incorrectly can lead to unpredictable climate
conditions that adversely affect production and harvesting behaviour (Bairamzadeh,
Pishvaee & Saidi-Mehrabad 2016, 240). Defining technical conditions of biomass-to-fuel
conversion rates involves externalities such as economic conditions, policies, and

regulations that affect demand and supply (Mohseni, Pishvaee, & Sahebi 2016, 751).

It is also important to note that the advancement of biofuel production technologies may
also contribute to uncertainty (Bairamzadeh, Saidi-Mehrabad & Pishvaee 2018, 501). As a
result, mathematical tools supporting the planning and operation of the industry that take
into account deterministic assumptions for technical and environmental conditions can be
used to significantly improve design and decision-making processes, surpassing
suboptimal ones (De Meyer et al. 2012, 662-663). That is why compliance-driven
organizations are unlikely to have integrated environmental concerns as through into their
value chain activities as organizations that were motivated by environmental concerns from
the beginning (Handfield, Walton, Seegers & Melnyk 1997, 306).

3.2 Sustainability issues in a biofuel industry

There is no unambiguous measurement table for the sustainability effects of biofuels. The

sustainability of biofuel depends on several interconnected factors, for example, from which
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raw material, where and with what methods the biofuel is produced. It also depends on
whether sustainability is measured by environmental, social or economic criteria. In Finland,
for example, forest-based biomass is seen in many ways as a versatile raw material of the

future, also for biofuels. (Romppanen 2015, 4)

Social change and social stability are the impacts of the biofuel industry's social aspect.
Food supply competition and biofuel costs are two common examples. In addition, biofuels
will have an impact on social stability due to water use. That is why the biofuel industry is
likely to add to the already existing pressure on water resources in many parts of the world.
(Achinas, Horjus, Achinas & Euverink 2019, 5-6) Increasingly, it is key to certify the
sustainability, in other words, greenhouse gas reduction of the biofuel industry, and the
assurance that the biofuels does not adversely affect food availability or biodiversity
(Stevens & Vis 2016, 266).

There are multiple certificates available for biofuels, but the most common and accurate
ones in Finland are ISCC and RSB. Other commonly used certificates in EU are presented
shortly in table 5 below. All sustainable feedstocks can be certified using International
Sustainability and Carbon Certification, ISCC, including agricultural and forestry biomass,
biogenic wastes and residues, as well as circular materials and renewable sources. In EU
ISCC complies with the Renewable Energy Directive (RED) as well as the Fuel Quality
Directive (FQD) of the European Commission. (ISCC 2023) Roundtable on Sustainable
Biomaterials, shorter RSB Standard, can be applied to fuels, biomass, and materials
derived from biodegradable or recyclable carbon, including fossil fuels. A core part of the
RSB Standard is its 12 sustainability principles, based upon their underlying criteria, which
are aimed at addressing the key environmental and social implications of using biofuels and

advanced feedstocks for fuel and product manufacturing. (RSB 2023)

Table 5 Biofuels’ certifications in addition to ISCC and RSB (REDcert 2023; KZR INiG SYSTEM
2021; 2BS 2021)

Certificate Main content

REDcert EU The REDcert certification program offers certification schemes
for sustainable biomass, biofuels and bioliquids. REDcert's
philosophy is based on supporting system participants in
implementing sustainable development certification and
creating practical systems.

KZR INiG SYSTEM The KZR INIG system is used to certify the sustainable
production of biofuels, bioliquids and raw materials. The
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certified products serve to achieve the renewable energy goals
set in EU policies, and the goal of the system is to offer
solutions that ensure renewable energy production in
accordance with the sustainability criteria.

2BS: Biomass Biofuel, | A not-for-profit organization, 2BS helps companies
Bioliquids Sustainability | demonstrate that they meet European sustainability criteria. As
voluntary scheme part of our voluntary scheme, 2BS has developed an alliance
of certification bodies that are 2BS partners. It is recognized by
the European Commission. 2BS emphasizes practicality in
legal texts and avoids unnecessary complications. A group of
professional entities founded 2BS in 2010 to address all the
main actors involved in biomass and biofuel production and
valuation.

One challenge is related to the composition and transportation of the biomass. Because
biomass itself contains low energy and high moisture, reducing its energy density. Since
biomass contains quite a bit of moisture, transporting it is inefficient since water must be
transported alongside the biomass. As a result, storing biomass is complicated because of
its high moisture content, which requires specially designed storage systems in order to

minimize damage to biomass quality and quantity. (An et al. 2011, 2764)

Changes in the economic environment, including tax, interest, and exchange rates, will
affect the biofuel industry, as they will any other industry. It is critical, however, to address
both the supply and demand of biofuel in order to ensure the long-term sustainability of the
biofuel market. The production costs of different biofuels are connected to the price, which
affects both demand and supply. Political influence, social behaviour and technological
development have an impact on this whole entity. (Achinas et al. 2019, 5). As a renewable
fuel, biofuels are advantageous, because they produce fewer greenhouse gas emissions
than petroleum-based fuels. However, they need to be economically viable to be
commercialized at a large scale. (De Meyer et al. 2014, 658; An et al. 2011, 2764)

In addition to production costs, biofuels' cost-related competitiveness is determined by the
price of fossil fuels (Achinas et al. 2019, 5). A low crude oil price affects the transportation
sector, which is why biofuels producers need long-term policies that protect them from price
fluctuations. With low oil prices, fossil fuels can be produced profitably, posing a challenge

to the biofuel industry. As oil prices fall, investments could be cut back, biofuel production
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facilities may take longer to be built, and investments in biofuel research and development
may decline. (IEA 2020)

In order to overcome these challenges, the optimization of the entire supply chain plays a
major role (Bravo et al. 2012, 26). Being able to maximize efficiency and productivity, it is
important to select non-food crops with high yields. This optimization should also involve
the coordination of transportation, pre-processing, and storage at operational, tactical, and
strategic levels. Furthermore, advanced and efficient technologies should be employed to
reduce environmental costs and biomass production costs. Doing so can help to ensure
maximum productivity, sustainability, and optimal results. (Bravo et al. 2012, 26; Bafios,
Manzano-Agugliaro, Montoya, Gil, Alcayde & Gomez 2011, 1795-1760)

3.3 Legislation and regulations in biofuel industry in EU and in Finland

In the European Union, the production and use of biofuels is regulated by directives that
contain various provisions (European Commission 2023). The EU's biofuel policy has to
strike a balance not only between different raw material needs, but also partly conflicting
policy objectives and the energy policy interests of the member states. Biofuels have proven
to be a challenging regulatory target not only in the EU but also internationally. (Soimakallio
2012, 59-60) In Finland, the Energy Authority supervises compliance with this law and
performs other tasks stipulated in this law (Finlex 2023). For example, the Energy Authority
issues advance information decisions related to the classification of raw materials under the
Distribution Obligation Act and Biofuel Oil Distribution Obligation Act (Energy Authority
2023).

A policy for the promotion and use of renewable energy in the EU has been established by
the revised Renewable Energy Directive (RED Il) 2018/2001 (European Commission 2023).
The conditions of the RED Il directive that all biofuels, which are included in the national
goals and receive financial support, must be sustainably produced (Energy Authority 2023).
A number of provisions strengthen sustainability criteria for bioenergy, including provisions
that encourage biofuel producers to minimize the adverse direct effects associated with

indirect land use change (ILUC) (European Commission 2023).

A new approach is introduced to address ILUC by introducing limits on high-risk biofuels,

bioliquids and biomass fuels, and expanding land that has a high carbon stock as well.
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When calculating the share of renewables in transport and the overall national share of
renewables, EU countries are limited in the amount of these fuels that they can count
towards their national targets. However, EU countries will not be able to include these
volumes in their calculations of whether they have achieved their renewable energy targets
on the basis of fuels covered by these limits. These limits freeze the level for the period
2021-2023 to a level equivalent to that in 2019, which will decrease gradually from 2023
until zero is reached in 2030. The directive also includes an exception for biofuels, bioliquids

and biomass fuels with a low ILUC risk. (European Commission 2023)

3.3.1 The distribution obligation of biofuels

In Finland, the legislation on biofuels consists of a set of regulations made up of several
laws. Finland's national system is structured in such a way that the obligation to
demonstrate sustainability falls on the operator through other legislation or a state aid
decision. There is no general obligation to demonstrate compliance with the sustainability

criteria of a batch of biofuel. (Romppanen 2015, 6)

The purpose of the distribution obligation is to promote the use of sustainable renewable
fuels to replace motor gasoline, diesel oil and natural gas in traffic. By 2030, the share of
total energy from renewable sources in the EU must be increased to 14 percent of the final
energy consumption of transport. This has been implemented by establishing a national
obligation for transport fuel distributors to deliver a minimum share of renewable fuels for
consumption each year. In 2022, the distribution obligation was 12 percent and in 2023, the
distribution obligation is 13.5 percent. The exact amounts of the distribution obligations are
shown in table 6. Due to the reduction of the distribution obligation, it was decided to cover
the emission reductions that will not be realized by increasing the distribution obligation. In
addition to this, sub-goals have been set for biofuels and biogas used in transport to
promote the use of biofuels made from certain raw materials, as well as limit values for

biofuels and biogas made from certain raw materials. (Energy Authority 2023)
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Table 6 The distribution obligation of biofuels (Energy Authority 2023)

2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030 and after that

3.3.2 Sustainability criteria

20 %
18 %
12 %
13,5 %
28 %
29 %
29 %
30 %
31%
32%
34 %

In Finland, the sustainability of biofuels, bioliquids and biomass fuels must be demonstrated

in accordance with the sustainability act on biofuels, bioliquids and biomass fuels

(393/2013) (Energy Authority 2023). The required amount of greenhouse gas emission

reduction during the life cycle of biofuel, biogas consumed in the transport sector and

bioliquid depends on when the plant was established (Finlex 2023). The exact conditions of

biofuels CO; reductions compared to fossil fuels are described in the table 7.

Table 7 Biofuels CO- reductions compared to fossil fuels (Energy Authority 2023)

CO2 reduction compared to fossil fuels

50 %
60 %
65 %

Establishing date of the plant
5.10.2015 or before
6.10.2015-31.12.2020
1.1.2021 or after that

There are also criteria based on biological diversity, land use change and peatland

drainage. In addition, separate criteria apply to forest biomass. These include, for example,

the legality of logging and forest regeneration in logged areas, the protection of areas



48

designated for nature conservation purposes, and the maintenance and improvement of the
forest's long-term production capacity. In addition to these, biofuels, bioliquids and biomass
fuels produced from forest biomass meet the requirements regarding land use, land use
change and forestry, if the forest biomass originates from a state or a regional economic
integration organization that is a party to the Paris Agreement (SopS 76/2016) related to
the United Nations Framework Convention on Climate Change. Additionally, the
organization has made a nationally defined contribution to the United Nations Framework
Convention on Climate Change (SopS 61/1994) or applies national legislation in the

harvesting area to preserve and improve carbon reserves and sinks. (Finlex 2023)

The sustainability criteria must also be shown to have been met. The operator must have a
system for compliance with the sustainability criteria, i.e., the operator's sustainability
system. Compliance with the sustainability criteria can also be demonstrated with a
certificate or in accordance with a voluntary national or international system approved by

the European Commission. (Finlex 2023)
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4 Research method

This chapter goes into more detail about the research method used as well as the collected
data and its analysing. Also, reliability and validity are discussed. While the research
method theory is presented, alongside, the reasons for its use in this study are presented.
The research is carried out as qualitative research. A one case study is used as the research
type and deductive approach is utilized in analysing. All the data used in the empirical part

is primary data.

Qualitative research is by nature broad-based data acquisition. The starting point is usually
not testing a theory or proving a hypothesis but examining the material and drawing
conclusions based on it, in other words, describing real life. The focus is on the researcher's
own observations. The material is selected appropriately, and the research plan and exact
research question can take shape as the research progresses. (Hirsijarvi, Remes &
Sajavaara 2009, 164-166) An interview, an observation, and a text analysis are all common

gualitative research methods (Metsamuuronen 2005).

According to Tesch (1992, 59), a typical feature of a case study is understanding the
meaning of a text or an action, which is done in addition to interpretation in this study. When
examining the data, inductive analysis is mainly used, but a deductive approach is also
used. A case study often focuses intensely on a single case or a small group of cases that
are related to each other. (Robson 1995, 40) Usually, the case is about a company, or a
specific department, function, or process within that company. One or more cases may be
included in the study, but the number of cases is typically limited. (Koskinen, Alasuutari &
Peltonen 2005) The subject of interest is often the processes that are studied in natural
situations (Robson 1995, 40).

In case studies, theory is constructed through a conscious process, focusing on questions
such as what these findings mean, what could explain these findings, what factors could
strengthen these explanations, and how the findings compare to previous studies (Cepeda
& Martin 2005, 861). Its practical nature makes case studies a valuable research tool. In
many cases, the starting point is functional, and the results are being applied to actual

practice. (Metsdmuuronen 2005)
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The single-case design is often appropriate when the case represents a critical case,
meaning it fulfils all the conditions for theory testing. Research on single cases allows
researchers to describe phenomena in depth and gain a deeper understanding. It is also
possible to use one case as a pilot study for a larger research project that will involve several
cases. (Yin 1994, 38-40, 46) According to positivist case study researchers, one case is
viewed by them as a set of empirical circumstances that relate to a single case, just like a
single experiment. When additional cases test and confirm the findings of a single case in

other settings, those findings can be generalized. (Lee 1989, 36, 41)

Qualitative data forms often from images and words. As those can have multiple different-
and unclear meanings, it is crucial to study and simplify those carefully. In conclusion, the
guality of research data is dependent on the interaction between the collection of data as
well as its analysis in order to be able to explore and clarify meanings that are generated
and considered. (Saunders, Philip & Thornhill 2015, 568) While collecting and analysing
data, the interactive nature is crucial for identifying important themes, patterns, and
relationships. Identifying those in different cases should be accomplish by re-categorizing
and re-coding the existing data. In cases where the study is to be conducted, this allows
the study to adjust its collection of subsequent data to recognize the existence of related
data. (Corbin & Strauss 2008)

4.1 Data collection

Data is collected with semi-structured interviews. It means that the interviewer has some
key questions to be answered and, in addition, a list of themes. Because of the specific
organizational context encountered in relation to the research topic, some questions may
be omitted in a particular interview. (Saunders, Philip & Thornhill 2015, 391) In a semi-
structured interview, the same questions are asked to all interviewees, but a conversation's
flow may influence the order of questions (Eskola &Suoranta 1998; Saunders et al. 2015,
391). However, the questions are open-ended, so the interviewees can also express their
own opinion and express their own perspective on the subject being asked (Eskola &
Suonranta 1998). Also, additional and specifying questions during the interview helps the
researcher to get more information about the topic. This can bring out perspectives from
outside the theory or otherwise unpredictable results. Furthermore, depending on the nature
of events within a particular organization, you may need to ask additional questions

(Saunders et al. 2015, 391). Interviews are conducted with case company’s biofuels’
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sustainability and supply chain management specialists. Interview questions are prepared

by the writer and interviews are recorded and transcribed.

Totally four specialists were interviewed. The roles of the interviewees are presented in the
table below. Three of the interviews were conducted in Microsoft Teams one by one, and
one interview was held face to face discussion in April 2023. All interviews lasted between
29 to 33 minutes and were held in Finnish. The interviewees were told that their identity, as
well as the identity of the company would not be revealed in order to obtain as open and

honest answers as possible. The interviews were recorded and later transcript.

Table 8 Roles of the interviewees'

Interviewee Role

Interviewee A Senior Manager, Sustainability and Market

Development

Interviewee B Specialist, Supply Chain Compliance,
Biofuels

Interviewee C Senior Specialist, Sustainability, Biofuels

Interviewee D Manager, Sustainability and Management

Systems, Biofuels

4.2 Data analysing

Qualitative research involves a wide range of interconnected and interactive processes,
including data collection, data analysis, hypothesis development, and hypothesis
verification. As a result, the process of analysing data takes place both during and after it
has been collected. (Saunders et al. 2015, 569-571) In theory-driven analysis, the logic of
reasoning is usually connected to the abductive reasoning model (Tuomi & Sarajarvi 2018,
133). As a result, theory-based analysis is supported by abductive reasoning. Deductive
reasoning and inductive reasoning both interact in abductive reasoning. In this way, the
researcher can connect the deep and surface structures of a phenomenon by analysing

underlying patterns. (Graneheim, Lindgren & Lundman 2017, 31)
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Deductive approach, on the other name concept-driven approach, is utilized in empirical
analysis. It means that the data is analysed, and the process is built from the point of view
that there is already a theory on the subject. (Saunders et al. 2015, 569-571; Graneheim et
al. 2017, 30) The main variables in the research project will need to be identified along with
the predicted or presumed relationships between them, before you can devise a theoretical
framework. While it is impossible to develop an explanatory framework based only on theory
derived from literature used and researcher’'s own expectations, a descriptive framework
can be built based more on your prior experiences or what is expect to occur. (Saunders et
al. 2015, 569-571) However, deductive approach includes a few challenges. First, there is
a risk that the researcher is formatting categories that are based only on an existing model
or theory. And in addition, researchers need to decide what to do with the left-over data and
overall, they need to decide, what will be classified as left-over data. That is why subjectivity
can be an issue. (Graneheim et al. 2017, 30-31) This research also includes only one

researcher, which makes the subjectivity an issue that can be seen as a limitation.

4.3 Validity and reliability

In a qualitative research study, reliability refers to the soundness of the research, especially
as it pertains to the methods used and the applications and implementation of those
methods (Rose & Johnson 2020, 435). In order to ensure reliability, it needed to be asked
whether the methodology is consistent over time and between researchers and
methodologies (Miles, Huberman & Saldana 2014). Research reliability also refers to the
precision and consistency of the actual research methodology, making it more likely that
other researchers could not only discern but also employ many of the techniques described
in the paper (Rose & Johnson 2020, 435).

In research, validity refers to determining whether the outcomes are believable from the
perspectives of the researcher, the participants, and the users (Lincoln, Lynham, & Guba,
2013, 178). In the same vein as reliability, validity comes from a traditional quantitative
construct, making it a challenging concept for qualitative researchers, despite of their

paradigmatic or ontological viewpoint (Rose & Johnson 2020, 436).

The weakness of the qualitative research method is sometimes seen as its small samples,
which can lead to subjective results that are not possible to generalize. However, it must be

remembered that the goals of quantitative and qualitative research are very different. Even
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if the sample size in the study is small, a carefully conducted case study can also strengthen
the knowledge of theory and previous studies. (Rahman 2016, 104-105) This has been
seen the primary goal of the study, however, the discovery of features of a new theory is

not excluded.

A qualitative study's reliability can be affected by many factors, but maybe one of the most
important is the research process. By clearly defining and disclosing all aspects of the
research process, reliability of a study can be strengthened. A researcher does this by
detailing the circumstances of interviews, the length of interviews, any diversionary
interviews, and the extent to which the researcher might have made a mistake. (Hirsjarvi,
Remes & Sajavaara 2007) In this research’s data collection, all the interviews were almost
equal by them length. One interview was held face to face, differing from others. However,

the interview itself was very similar compared to others held in Microsoft Teams.

It is important to note, however, that the researcher is not the only person who plays a
significant role in determining a study's reliability. When evaluating and analysing qualitative
research findings, it should be remembered that qualitative research depends heavily on
the subjective opinions of individuals at a given time. A person might provide inaccurate
and dishonest answers to become socially acceptable by not giving honest answers.
Sometimes unreliable or wrong answers can be due to the fact that the interviewee has
misunderstood the question. (Hirsjarvi & Hurme 2008) During the interviews, almost all the
interviewees asked more details about the questions and the interviewer specified them as

clearly as possible to avoid misunderstandings.
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5 Drivers and barriers for SSCM implementation in a biofuel

company

This chapter presents the findings of empirical research. First, the case company is shortly
presented as well as their biofuel business. After that, topics related to research questions
are discussed by themes. The empirical analysis is based on the answers from the

interviews.

5.1 The case company and their biofuel business

The case company operates globally and has several businesses, of which biofuels are
one. The firm is one of the biggest companies in Finland, both in terms of turnover and as
an employer and it has production in 11 different countries. The company aims to respond
to the growth of consumer demand with recyclable products made from responsibly
produced renewable raw materials. The firm offers renewable and responsible solutions

and innovates future alternatives to fossil economy solutions.

The raw material used by the company in biofuels is crude tall oil, which comes as waste
stream from pulp mills. The responsibility of biofuels therefore starts from the pulp mills,
where, for example, it is found out whether the mill has the most common forest certificates,
which are FSC and PEFC. The company's biofuel supply chain is short and simple
compared to traditional supply chains, as there are few suppliers and raw materials. Crude
tall oil is also itself a residue that is a waste of another process, so there is significantly less
sustainability management involved. This also significantly facilitates the SSCM. Despite
this, the company is motivated to constantly improve supplier responsibility through
cooperation. Currently, the firm produces and sells mainly renewable diesel and renewable
naphtha as biofuel products. It also utilizes the pitch, coming as a co-product from the

biofuel production, in its own other field of business.

The firm has two internationally accepted and European Commission-approved voluntary
certification system certificates for biofuels, the ISCC PLUS sustainability certificate and the
RSB certificate. They track four different sustainability factors in their supply chain:

feedstock type, country of origin of the feedstock, certificates of the purchased feedstock
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and GHG value. As part of the GHG calculation, all emissions are considered, including
emissions from extraction and cultivation, emissions from land use changes, emissions from
soil carbon accumulation, emissions from processing, and emissions from transport and
distribution. Upstream emission calculations are depending on feedstock. In this way, the
exact emissions and emission reductions of the final product sold to the end customer are

known.

5.2 Drivers for SSCM is the case company

The interviews revealed that biofuel certificates are perhaps the biggest or at least one of
the biggest drivers. Also, regulations and legislation are acting as a major driver but that
point of view is discussed later in the empirical part. Other significant driver comes from the
market's and customers' need for sustainably produced biofuel. There are a lot of
requirements for certificates, which must be in order in order to get the certificate at all. The
proliferation and increase of certificates also affect their driving force. Without a certificate,
the company cannot sell biofuel, therefore, at least meeting the requirements of the
certificates is extremely important. The company has two internationally accepted and
European Commission-approved voluntary certification system certificates for biofuels, the
ISCC PLUS sustainability certificate and the RSB certificate. Only one certificate is needed

from the regulation point of view.

The company conducts annual audits by a third party to ensure the sustainability of
operations. They are also mandatory for maintaining the certificates. During the audit,
suppliers are randomly selected whose activities are examined in connection with the audit
and checked that they meet at least the requirements of the certificate. The object of
observation is in particular the accuracy of the mass balance, which examines how much
the supplier is able to produce raw material for the buying company and whether how much

has been delivered.

The company has an internal tool to manage the sustainability of external suppliers. This
tool helps to monitor suppliers as well as reduce the risks in supply chain. It is used as a
base tool to rank suppliers based on the information they provide. In this way, the supplier's
performance can be assessed and, if necessary, additional checks and actions can be

made.
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Big brands and customers act as a strong driver in the industry. They have different
demands and wishes regarding sustainability. Therefore, the seller company looks at
sustainability criteria based on what is wanted in the market. The goal is also to reduce the
company's customers' emissions as much as possible, so reducing the organization's own
emissions is directly connected to this and achieves business benefits. Valuing the
sustainability of the product comes from the customers, who are the end buyers of the
product. At the moment, financial benefits are also a strong driver, while companies strive
to increase their brand value with sustainable supply chains. In this way, the sustainability
driver will eventually come from the customers through the entire supply chain. Thus,
consumers' consumption habits are of great importance for the implementation of a
sustainable supply chain. Although the majority of sustainability already comes through
certificates, the company also constantly reviews whether some measures are needed in
addition to the requirements of the certificates. However, the firm has a double certification

for biofuels in active use, so those cover a lot of sustainability topics as well as SSCM.

Global trends also act as a driver for responsible supply chain management in the industry.
Even more and more companies want to brand themselves doing sustainable business,
because it increases the positive imago as well as the sales. Global megatrends and
changes in consumer behaviour support demand for renewable materials, reuse and

recycling. This also increases the demand for low-emission energy.

In general, people's concern about climate change, the pollution of nature and the rise of
the climate temperature certainly act as drivers for both companies and private consumers.
Consumers and organizations constantly strive to act more responsibly and make more
sustainable choices. Reducing emissions is an important and current topic in general.
Pressure from external stakeholders comes, in addition to customers, from investors and

society.

In the case company, there is also project on scope 3 emissions, where the goal is to reduce
emissions by 30 percent from 2020 compared to 2030 in all business areas. On the biofuels
side, emission reductions are sought from transportation, and especially from the
transportation of the final product, as the transportation distances are typically long. SSCM
of biofuels is also improved while the whole company has goals for developing the
sustainability. In other words, the company's general sustainability goals, which are
included in the sustainability strategy, also drive the sustainability of biofuel transactions.

Many companies that produce biofuels are large international companies that also have
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other businesses. The table 9 below, compares the drivers found from literature to drivers

found from the case company.

Table 9 Drivers found from the literature compared to drivers found from the case company

Internal drivers Internal drivers External drivers External drivers
found from the found from the found from the found from the
literature case company literature case company
Top management External stakeholder

commitment and \/ pressures \/
sustainable

organizational culture

Governmental
legislation and
regulations

v

Environmental and \/ Customer
X
X

Internal stakeholder
pressures

social risk reduction satisfaction

Increase in brand
image and
competitive
advantage
Certifications

Moral motives

Safety and health of
the employees

Benefits for the
economy
Sustainability
concerns

LK K <KX

From the table 9 it can be seen that the case company has more external drivers and only
two internal ones. However, also in the literature more external drivers have been identified
(Walker et al. 2008, 73). Global trends have not seen directly driver in the literature, but as
the current trend is related to sustainability concerns and to sustainability overall, it goes

almost hand in hand.

All relevant external drivers identified in the literature also act as drivers in the case

company. A strong sustainable organizational culture also indicates the commitment of top
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management, because without it sustainability of the whole organization would not be
managed this well. Internal stakeholder pressures can be seen when sustainability team
employees are ensuring in supplier management that the sustainability of suppliers is at the
required level and, for example, additional clarifications or measures as carried out as
necessary. Therefore, the employees are also committed to implement SSCM. This topic is
covered in more detail in the next paragraph. Also, environmental and social risk reduction
is connected to certificates and firms’ internal supplier management tool. With the help of

yearly audits and internal monitoring, risk reduction is properly controlled.

5.3 Barriers for SSCM in the case company

The interviewees did not see significant barriers to sustainable supply chain management
in the company's biofuel business. However, challenges in supplier management can be a
barrier in SSCM implementation. Although suppliers are closely monitored and sign a
contract agreeing to follow the company’s "supplier and third-party code", which includes,
for example, good practices that the supplier must follow, it cannot always be absolutely
certain that all suppliers will follow these practices. In other words, transparency is always
a challenge. If the supplier acts in violation of these policies, the buyer company can protect
itself better, because the supplier has signed a commitment to comply with the policies.
However, non-compliance with practices does not support a sustainable supply chain and
it is therefore a challenge how to get suppliers to more reliably commit to sustainable
practices. Although no violations have been revealed, it is not certain how easily they would
come out in the first place. Sufficient resources in the organization are also a challenge,
because sustainable supply chain management takes a lot of time and money. There must

also be a lot of know-how and genuine desire for it.

Another challenge is balance and cooperation with the procurement team and the supplier.
Even if the sustainability team sees points to be developed in the supplier relationship and,
for example, additional clarifications about the supplier's sustainability, good practices in
supplier relationship management must also be taken into account. In the industry,
especially with this feedstock, many suppliers can choose who they cooperate with, so extra
work can push the supplier to change partners. Of course, in terms of fulfiling the
certificates, the mandatory requirements must be implemented. But the additional
sustainable supply chain management that comes on top of that can be considered. In other

words, what is really necessary and reasonable to implement with the supplier. Because of
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this, the procurement- and sustainability teams must work together and think about how to
keep both teams, as well as the supplier, satisfied. At the moment, the company has an

employee who works in both teams to make this mission happen.

The increase in costs does not seem to be a significant barrier in the field. Especially when
there are only a few sellers of tall oil in the whole world, costs are rather a secondary issue
when it comes to procurement. On the other hand, if something else is used as a raw
material or there are alternatives to it, then the price of the raw material can also be some
kind of obstacle to sustainable procurement. Ultimately, however, SSCM is also always
related to the cost issue. Despite of this, the willingness to pay for sustainability has
increased in recent years. Because in biofuels, the market is highly regulated, and it creates
a market where customers are willing to pay more for a sustainably produced product.

Biofuel must contain enough bio-based and emission-reducing fuel in the supply chain.

On the other hand, when biofuel is sold, for example, for the production of plastic, where
there are no regulatory requirements for responsible raw materials or the final product, the
willingness to pay can be significantly lower. The prices of fossil fuel and non-fossil
produced fuel differ considerably, because certification and the raw material, for example,

are a significant cost item that is not the case with fossil fuels.

Among the barriers, the general resistance and reluctance to change in the company
culture. In general, organizations often try to slow down and resist change, and argue for it
"because that's how it's always been done". Change is also slow and, for example, changing
a certificate to another certificate that better covers sustainability takes time and can be
challenging, because it affects the entire supply chain. However, it was not seen as a barrier
in this organization but in the field in general. Barriers found in the literature and in the case

company are listed in table 10.



Table 10 Barriers found from the literature compared to barriers found from the case company

Internal barriers
found from the
literature

Lack of top
management
commitment

Culture against
change

Supply chain risk
management and
uncertainties

Size of the firm

Internal barriers
found from the
case company

X

X
o
X

External barriers

found from the
literature

Environmental
regulations and
legislation

Poor supplier
commitment

Consumer desire
for lower prices

Increase in the total
procurement costs

X
X

Other barriers that Balance,

were not found from cooperation and

the literature common goals with
the teams and
supplier

Lack of funding and
banking problems

External barriers
found from the
case company

v

v/
X
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Two internal barriers as well as two external barriers were found. Also, one internal barrier

not mentioned in the literature was found and this is better analyzed in the discussion

chapter. However, these barriers found do not have a major effect on the firm’s SSCM

implementation at the moment. The barriers found can be seen more as risks which can

realize at some point but are not issues with a good SSCM.
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5.4 Role of legislation and regulations

The biofuel industry differs from many other industries, so that these requirements do not
exist in other industries. Legislation and regulation act as a clear driver in the biofuel sector.
In Finland, companies must comply with the directive on renewable fuels set by the EU,
which includes country-specific goals. Companies have an obligation to report on the
achievement of these goals to the Energy Authority annually. Failure to comply with the

regulation may result in fines.

Legislation acts as one significant driver because it creates the minimum requirements for
raw materials used and GHG reduction through regulation. And through that, it drives the
entire supply chain to meet sustainability requirements, of which certification is one of the
requirements. There are several certification schemes, but they all require at least the
minimum requirements of the regulation. Admittedly, this regulation is needed to ensure
sustainability more when, for example, palm oil or soybeans are used as raw materials. It
is not that relevant in the tall oil supply chain. Strong regulation has also significantly
accelerated the formation of sustainable supply chains, what companies would not do
without it. Companies also invest more easily in more sustainable production due to
regulation and legislation. When demand is ensured or increased with the help of regulation,
it also has a positive effect on companies' willingness to invest in more sustainable
production and end products. Currently, competing with fossil products on price alone is
almost impossible. Therefore, regulation in the industry is truly needed. For example, with

the help of the distribution obligation, the amount of biofuel for consumers can be increased.

The EU has also opened its own database and its purpose is for companies to report their
supply chain there. The idea is that when the material changes owners, its ownership also
changes in the system. In this way, the entire supply chain and life cycle of the material can

be monitored. This causes additional work, but its purpose is to increase transparency.

In regulation, however, the environmental side is emphasized, and social sustainability is
considered less. On the other hand, it is taken into account in many voluntary certificates.
However, there can be big differences in how social responsibility is taken into account in
the supply chain. Naturally, there are also considerably fewer social responsibility

certificates in use.
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Unfortunately, legislation and regulations, and especially political decisions, also act as one
of the biggest barriers to SSCM of biofuels. In Finland, for example, laws can change
quickly, and predicting the future in terms of legislation is difficult. For instance, if the political
position changes, the need for biofuels can change suddenly. Although the situation may
be different in the future, at the moment the distribution obligation strongly controls the
demand for biofuels. In the company uncertainties due to regulation also affects to
investment decisions. In addition, uncertainties can be related to, for example, taxation or

production requirements.

To conclude it can be said that the role of legislation and regulation corresponds to the
literature. However, their driving force is really significant, and it affects to the whole industry
and its fast capability to answer to the sustainability requirements. Also, legislation and

regulations can be seen as a major barrier for SSCM implementation.
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6 Discussion and conclusions

The aim of this chapter is to discuss and analyse the findings of the empirical study in more
depth as well as compare the results with previous research, and after that, answer the
research guestions and summarize the findings. Later, managerial implications, limitations
and suggestions for future research are discussed. It can be clearly seen that many drivers
and barriers go hand to hand. Generally, when something acts as a driver, its absence is a
barrier. Also, clearly more drivers were found from the literature as well as from the case
company. Previous studies have focused more, for instance for food and textile sectors.
Also, studies with multiple industries have been conducted. Only one relevant study about
oil sector was found, done by Narimissa et al. (2020), but it did not include the biofuel
industry. To research the drivers and barriers in a biofuel company, empirical study was
conducted with interviews of four biofuel SSCM specialist. Referenced answers can be
found from empirical part form chapter five. Earlier in the research, also a comprehensive

overview of the theory is presented.

First, top management commitment and sustainable organizational culture was appearing
mostly as a firm’s general sustainable values and acting according to those. In the literature
this has been addressed to be one of the most important driver for SSCM implementation
(Tay et al. 2015, 893; Narimissa et al. 2020, 253-254; Sarkis, Gonzalez-Torre & Adenso-
Diaz 2010, 164). Although the interviewees did not directly mention that the commitment of
top or middle management drives SSCM, the company's strong sustainable culture was
evident from many things. For example, the company has two certificates ensuring the
sustainability of biofuels, even if only one is mandatory. In addition to this, the company
wants to produce biofuel from a very sustainable feedstock, although its costs are higher
than some other feedstocks. Additionally, SSCM drove the company's general sustainability
goals, which did not only refer to the biofuel business. All this would not be possible without

the support of top and middle management.

Internal stakeholder pressures refer in this case mostly to pressures from the employees.
For employees, SSCM and its development is clearly important. They want to address
grievances and implement sustainability more than regulation and legislation requires. The
company has also taken into account the cooperation between procurement and the
sustainability team. Employees can be said to be the driving force because sustainability

initiatives are often initiated by them. It is also aligned in the literature that employees have
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a crucial role in the implementation of operational sustainability practices (Sarkis et al. 2010,
164).

The reduction of environmental and social risks comes to the fore through certificates and
the company's internal supplier management tool. With the help of annual audits and
internal monitoring, risk reduction is properly monitored. Suppliers also engage to comply
with the "supplier and third-party code", which includes, for example, general rules that the
supplier must follow. This is a common practice as suppliers are often required to comply
with standards in order to reduce risks (Vachon & Klassen 2008, 309-310).

On the external drivers' side, in the case company as well as in the literature customers
have a major role to drive organizations to implement SSCM (Walker et al. 2008, 72; Zhu
etal. 2005, 451; Sarkis et al. 2010, 165). The interviewees also named big brands, investors
and society as external stakeholders driving SSCM. Although the certificates cover most of
the sustainability, the needs of the customers are constantly monitored, and the necessary
actions are taken. In addition to external stakeholder pressures, customer satisfaction and
increase in brand image and competitive advantage are all strongly connected. As the
global trend at the moment is to be sustainable and firms want to brand themselves doing

sustainable business, all the three things mentioned above are acting as drivers.

Based on the empirical research of this study, it can be said that certificates emerged as
one of the most significant drivers. This is certainly important due to the fact that they are
mandatory in the industry. However, the company clearly saw them very useful and has a
double certificate. In addition, certificates also have connections to other drivers.
Certificates have a strong effect to social and environmental risk reduction as well as to
internal stakeholder pressures. The certificates act as a motivation to ensure sustainable
supply chain management. The employees want no deficiencies to appear in the audit. In
addition, they are genuinely interested in the responsibility of the supply chain and point out

any shortcomings and try to work on those.

Benefits for the economy are driving SSCM but those can be seen more the result of good
SSCM. Also, according to literature, when the triple bottom line is integrated, customers,
suppliers, employees, and shareholders have a positive perception of the company, which
ultimately provides benefits for the economy. This drives companies to adopt SSCM

(Gopalakrishnan et al. 2012, 194). It must also be taken into account that the case company
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is a large, global, profit-seeking company, therefore financial benefits are a completely

natural driver.

Sustainability concerns of internal as well as external stakeholders are driving force for
implementing SSCM. For example, business customers, consumers and employees are
facing these concerns. However, as noticed in the analysis earlier, it is difficult to distinguish
between different drivers and their dependencies. As also said in the theory, sustainability
is influenced by several factors, including customer pressure and legislation, but it is hard
to separate whether it is driven by sustainability concern alone or derived from other factors
(Mann et al. 2010, 54).

From the barriers side, supply chain risk management and uncertainties are reflected mostly
as risks related to poor supplier commitment and uncertainties related to market fluctuations
for instance in availability of the feedstock as well as demand of the biofuels. Also,
legislation is creating uncertainties, which are discussed below. Although this barrier is
defined as internal in this study, it also involves external factors. The company has good
tools to monitor suppliers, but the challenge is that the actual observation of problems can
still be difficult. The sustainability of the industry is focused on the environmental side, and

thus it creates risks, especially for ensuring social sustainability.

One challenge is the balance and cooperation with the sustainability team, the procurement
team as well as the supplier and setting the common goals. Although literature from different
years has been used extensively in this work, no such barrier or challenge had been
mentioned. In the literature, the selection, performance, commitment and monitoring of
suppliers have been brought up as barriers (Walker et al. 2008, 74, Beske & Seuring 2014,
326; De Jesus & Mendonga 2018, 77; Jalali et al. 2022, 26). As mentioned earlier in this
study, this finding is likely due to the specific market and feedstock used. Since the
challenge is rooted in a small number of suppliers, and that they cannot be chosen almost

at all, the situation would certainly be different if a different feedstock would be used.

In general, one significant barrier in the field is resistance to change and its reflection in the
organization's culture. This is also noted in the literature. (Menon & Ravi 2022, 5; Abbasi &
Nilsson 2012, 526; Sovacool & Griffiths 2020, 2) However, this was not seen as a barrier in
the case company, but in the industry in general. In this company, sustainability
management and its implementation are strongly embedded in the company’s values and

culture, so it was no surprise that this was not seen as a barrier. However, this is not the
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case in all companies, so it is not surprising that this prevents some companies from

implementing SSCM.

In the biofuel industry, it cannot be said that simply complying with legislation and
regulations is not sustainable business, although this is the case in most industries. Of
course, companies can improve their responsibility beyond the regulation voluntarily, but it
is not necessary. Biofuel business can be seen as sustainable just by following regulations
and legislation. Legislation also affects customers' needs and wishes: if legislation changes,
customers' needs will probably change as well. In addition, biofuels’ sustainability is clearly
regulated more from the environmental perspective. This point of view is supported
especially in the certificates. Additionally, the sustainability perspectives are also heavily

depending on the feedstock.

Based on the empirical research of this study, it can be said that regulation and legislation
act as the biggest driver for SSCM implementation in the biofuel industry. All the
interviewees saw especially this as a significant driver and highlighted its importance. It is
clear, that being able to even produce and sell biofuels, organization must comply with
regulations and legislation. However, this has been seen as a good thing, because
sustainable practices are faster adopted. Currently, biofuels do not have the ability to
compete with the fossil fuels by the price yet. Therefore, the willingness of companies to
produce biofuel could be considerably weaker without legislation, because it has many
effects on the markets and demand as well. According to the case firm, in Finland, the
distribution obligation can be seen as one of the most efficient factors affecting to the
demand as its percentage will increase significantly towards the year 2030 and therefore

more sustainably produced biofuels are needed.

On the other hand, regulations and legislation are acting as a major barrier. In this particular
company, it can be said that it is the most significant one. This is also the situation especially
in Finland. Unfortunately, the demand for biofuels is, at least at the moment, heavily
dependent on regulation, therefore the changes will have a strong impact on the entire
market. Regulations and legislation therefore also have many positive effects. However, it
is a shame that regulation and legislation also have a negative effect and it can, for example,
prevent investment in new, more sustainable technology. It also has an impact on the
investment decisions of the case company, for example on the location of the new

production plant.
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Findings compared to this research and the earlier study about drivers and barriers in an oil
industry, done by Narimissa et al. (2020), are quite different from each other. The main
reason for this is probably the difference in the oil and biofuel industry. Although the
products are sold to the same market, so to speak, their supply chains and their motivations
for sustainability differ considerably. Same strong driver found from both studies was the
improvement in customer satisfaction. Also, supply chain risk management is a common
driver, however, it was not seen among the most significant drivers in this study. In earlier
study, high implementation costs were seen as a barrier. On the contrary, in this research,
it was not actually seen as a barrier. However, it could be observed that it is partly due to
the choice of feedstock used in the company. In the end, it must be taken into account that

SSCM is always connected to costs.

6.1 Answers to the research questions

The aim of this study was to study the sustainability of a biofuels’ supply chain and try to
understand from a biofuel company point of view, what are the drivers and barriers for
implementing sustainable supply chain management. Also, the most significant drivers and
barriers in the industry generally. In addition, the significance of legislation in the industry
was examined as it has an impacting role as a driver as well as a barrier. First, the main

research question is handled and after that, the sub-research questions are discussed.

What are drivers and barriers for implementing SSCM in a biofuel

company?

Totally ten drivers were identified. From the internal drivers’ side, three of the five drivers
could be found based on empirical research: top management commitment and sustainable
organizational culture, internal stakeholder pressures and environmental and social risk
reduction. Therefore, all the seven external drivers aligned in the theory was found: external
stakeholder pressures, governmental legislation and regulations, customer satisfaction,
increase in brand image and competitive advantage, certifications, benefits for the economy
and sustainability concerns. On the other hand, only three of nine barriers were identified
and in addition, one internal barrier not addressed in the literature: balance, cooperation
and common goals with the sustainability- and procurement team as well as with the
supplier. Only one internal barrier that was recognized in the literature, supply chain risk
management and uncertainties, was found out of six internal barriers. However, two of the

three external barriers were identified: environmental regulations and legislation and poor
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supplier commitment. All the drivers and barriers identified can be seen better from tables
9 and 10.

Which factors can be recognized as drivers and barriers for SSCM

implementation in the biofuel industry in general?

In addition to barriers listed in the main research question, general resistance to change is
identified as a significant barrier in the biofuel industry. Often also the lack of support of the
top management is connected to this. Also, increase in the total procurement costs could
be a barrier, if there are alternatives to the feedstock used. Then the company can start
thinking about the price of the feedstock over the sustainability, and this causes challenges
for a sustainable supply chain management. No additional drivers were detected based on

the empirical research.

What is the significance of legislation and regulations for SSCM in the

biofuel industry?

Regulations and legislation act as the biggest driver and barrier in the case company at the
same time. Overall, it has major impacts in positive as well as in negative way. Its driving
force is greatest in the influence of market demand. Its power as a barrier is again most
visible when it creates uncertainty, regarding, for example, taxation and production
requirements. Its effects as a driver and as a barrier varies in different countries as the

regulations and legislation are different.

To conclude, it can be said that there are three types of significant drivers for SSCM in a
biofuel company: regulations and legislation, drivers related to customers’ and markets’
needs and certifications. However, the most significant driver appears to be regulations and
legislation. Overall, regulations and legislation have a huge impact to the whole biofuel
industry. On the drivers’ side, there were a few factors that could not be found directly in
the literature, but those can be strongly connect to similar drivers. Despite the fact that in
the literature the key drivers have been identified to be internal (Kiron et al. 2017, 22), this
study shows otherwise. In the case company, the key drivers appear to be clearly external.
Also, internal factors were identified but their driving force did not seem to be as intense.
However, it must be remembered that internal drivers are also needed in order to

successfully implement SSCM.



69

In barriers side, the most significant barrier seems to be the uncertainties related to
regulations and legislation. Contrary to the drivers, on the barriers side, there was no
discernible division between internal and external barriers. Also, one barrier that was not
found in the literature was also identified. In the literature, other perspectives on barriers
related to supplier management have been brought up, but this has not been mentioned.
Barriers found from the company seems to be more likely challenges that can be currently
handled with decent supply chain management, and they do not prevent the firm to achieve
sustainable supply chain. More or less, external barriers are not even under the company’s
influence. However, it needs to be remembered that these are findings only from a certain

firm. Findings could be somewhat different in another company or group of companies.

6.2 Managerial implications

This research analysed the most significant factors driving and preventing SSCM
implementation in a biofuel company as well as the industry in general. It aimed to recognize
the different internal and external drivers and barriers familiarized on the literature and also,
bring out new factors with the help of empirical research. Based on the results of this
research, it can be concluded that, first of all, identifying drivers and barriers is important,
regardless of the sector, whenever a company aims to implement sustainability or its
development in the supply chain as well as in other functions. This study also highlights the
fact that generally, there are more drivers than barriers. However, drivers and barriers in
different fields vary somewhat and can also be observed outside the literature. In particular,
top and middle management should know the drivers and barriers of the organization and

utilize information about them in SSCM implementation.

6.3 Limitations and suggestions for future research

This study includes some limitations. There are limitations related to the research method,
the data and delimitation of the research topic. The research includes only one case
company and its sustainability experts. That is why the results are probably not
generalizable to the entire industry. Even one sub-research question is related to the whole
industry, the interviewees, despite their professional competence, do not necessarily have
a view of the entire field. Also, the number of interviewees is limited, and this can lead to
subjective answers. In addition, as there is only one researcher, who also applies the

interview questions, runs the interviews and analyses the results. Therefore, subjectivity
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can be an issue. In this particular case company, sustainability of the company’s actions is

seen as a top priority and it is well managed, which is not always the case.

When it comes to the content and outline of the study, it only takes into account the
purchasing side of the supply chain management, and the views of the suppliers are not
taken into account. However, suppliers play a significant role in SSCM implementation. In
the future, suppliers could be taken into account as well and therefore, better understanding
from suppliers’ point of view could be achieved. Also, research about how to overcome the
founded barriers could be done. This perspective has not yet been studied very
comprehensive in the literature, therefore, further research is needed. The research was
also somewhat limited by the fact that drivers and barriers have not been studied much in
the context of biofuels yet. For this reason, not all relevant barriers and drivers have
necessarily been presented in the theory. This may also have had an impact on the results
of the entire study and on the drivers and barriers found form the case company. The
research was implemented as a one case study, however, in the future more companies in

Finland or globally could be studied and therefore, the results could be better generalized.
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Appendices

Appendix 1. Interview questions.
1) What is your position in the company and what are your main responsibilities?

2) How SSCM is implemented and ensured in the company (biofuels side) and what

practices do you have for that?
3) What kind of objectives related to SSCM does the company have for biofuel business?

4) What are the drivers for SSCM implementation in the company and in the industry

generally?

5) What are the barriers for SSCM implementation in the company and in the industry

generally?

6) What is the significance of legislation and regulations for the SSCM in the biofuel

industry?
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