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Global warming and greenhouse gas reduction have been a substantial driver for a transition
to sustainable business. To drive this transition efficiently, global regulation, such as corporate
sustainability reporting directive (CSRD) set by the European Commission, is required. Moreover,
manufacturing industry and its supply chains have a substantial role in carbon footprint reduction
because supply chains can produce 5-11 more emissions than companies’ own operations. Es-
pecially downstream operations are important because sustaining and creating customer-end re-
lationships require comprehensive and continuous effort.

Due to the novelty of CSRD and the context dependency of green supply chain management
(GSCM), there is an increasing need for GSCM research. Research gaps in GSCM literature are
related to a lack of depth in GSCM dimensions and a lack of implementation aspects. Hence, the
objective of this thesis is to create a conceptual framework for the implementation of green supply
chain management practices in the context of downstream operations.

The research was conducted as a qualitative case study. The case company is a big global
actor that manufactures material handling solutions for multiple industries. Due to the case com-
pany’s size of operations, the research scope was narrowed to cover one configure-to-order
(CTO) product that had a global supply network and high annual delivery volumes. Moreover,
manufacturing and product design functions were excluded from the scope. Data was collected
via interviews, and the interviewees were selected from four different company functions and
different organizational levels. Thematic analysis was applied as an analysis method to analyze
the interview data. The thematic analysis established first order concepts, second order themes,
and aggregate dimensions with which the research questions were answered.

Findings propose that green downstream practices have a positive effect on each downstream
performance dimension (economic, operational, environmental). Regarding factors affecting im-
plementation, competitiveness, intra-company actions, dynamic market, co-operation, and social
aspects drive the implementation of downstream practices. In turn, lack of compatibility between
current operations and green downstream practices, lack of business potential, employee level
aspects, external stakeholders, and lack of external knowledge prevent the implementation of
green downstream practices. Applicable green downstream practices can be categorized under
four aggregate dimensions that are internal environmental management, green forward logistics,
green packaging, and reverse logistics.

Empirical results are supported by theoretical results and they complement each other. Em-
pirical results are conceptualized which deepens the understanding of the implementation of
green downstream practices via constructed aggregate dimensions, second order themes, and
first order concepts. This thesis also considers GSCM practices separately in the context of down-
stream operations which is not done extensively in the academic literature. For managers, this
thesis provides insights to different organizational levels which contributes to a comprehensive
and efficient implementation of green downstream practices. Due to the novelty of CSRD, quan-
titative research of the effects of GSCM practices and Scope 3 related practices need to be stud-
ied in the future.

Keywords: Green supply chain management, GSCM practices, downstream operations,
implementation, manufacturing, conceptual framework

The originality of this thesis has been checked using the Turnitin Originality Check service.
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limaston [Ampeneminen ja kasvihuonekaasujen vahentdminen ovat olleet merkittavia ajureita
yritysten siirtyessa kestavaan liiketoimintaan. Kestavan liiketoiminnan tehokkaaseen siirtymaan
tarvitaan kansainvalista regulaatiota, kuten Euroopan komission asettamaa vastuullisuusrapor-
tointidirektiivia (CSRD). Lisaksi valmistava teollisuus ja tdman toimitusketjut ovat merkittavia kas-
vihuonekaasujen vahentamisen nakdkulmasta, koska toimitusketjut voivat tuottaa 5-11 kertaa
enemman paastoja kuin yritysten omat toiminnot. Erityisesti toimitusketjun alavirran operaatiot
ovat tarkeita, koska asiakkaissuhteiden luominen ja yllapito vaativat laajaa seka jatkuvaa panos-
tusta yritysten nakdkulmasta.

Vihrean toimitusketjun hallinnan tutkimusta tarvitaan enemman CSRD:n uutuuden ja vihrean
toimitusketjun hallinnan kontekstiriippuvuuden takia. Vihreiden kaytantdjen kayttéonottoon liitty-
vat tekijat ja vihreiden toimitusketjun kaytantdjen ulottuvuuksien puute ovat selkeitd aukkoja aka-
teemisessa kirjallisuudessa. Taman takia diplomitydn tavoitteena on luoda kasitteellinen viiteke-
hys vihreiden toimitusketjun kaytantéjen kayttdonotosta alavirran toiminnoissa.

Tutkimus tehtiin laadullisena tapaustutkimuksena. Tapausyritys on suuri globaali toimija, joka
valmistaa materiaalien kasittelyyn liittyvia ratkaisuja monille toimialoille. Tapausyrityksen operaa-
tioiden laajuuden takia tutkimuksen laajuutta kavennettiin. Tutkimus keskittyi yhteen konfiguroita-
vaan tuotteeseen, jonka toimitusverkosto oli globaali ja vuosittaiset toimitusvolyymit olivat suuria.
Taman lisaksi valmistamisen ja tuotesuunnittelun toiminnot rajattiin pois tutkimuksesta. Tutkimuk-
sen data kerattiin haastatteluilla, ja haastateltavat valittiin neljasta eri yrityksen funktiosta seka eri
organisaation tasoilta. Haastatteluaineistoon kaytettiin temaattista analyysid analyysimenetel-
mana, joka tuotti kokonaisulottuvuuksia, toisen asteen teemoja ja ensimmaisen asteen konsep-
teja. Naiden avulla vastattiin tutkimuskysymyksiin.

Diplomity6n tuloksien mukaan vihreilla alavirran kaytannagilla on positiivinen vaikutus alavirran
eri ulottuvuuksiin (taloudellinen, operatiivinen ja ekologinen). Vihreiden kaytantéjen kayttéonoton
ajurit liittyvat kilpailullisuuteen, yrityksen sisaisiin toimintoihin, dynaamiseen markkinaan, yhteis-
tydhon ja sosiaalisiin tekijoihin. Kayttdonottoa hidastavat tekijat liittyvat puolestaan nykyisen toi-
minnan ja vihreiden kaytantdjen yhteensopivuuden puutteeseen, liiketoimintapotentiaalin puut-
teeseen, tydntekijodihin, ulkoisiin toimijoihin ja ulkoisen tiedon puutteeseen. Soveltuvat vihreat ala-
virran kaytanndét voidaan kategorisoida neljadan kokonaisulottuvuuteen, jotka ovat sisdinen ympa-
ristdjohtaminen, vihred asiakastoimitusten logistiikka, vihred pakkaaminen ja kdanteinen logis-
tiikka.

Teoreettiset tulokset tukevat empiirisia tuloksia ja molemmat myods taydentavat toisiaan. Em-
piiristen tuloksien kasitteellistdminen lisda teoreettisten tuloksien syvyytta luotujen kokonaisulot-
tuvuuksien, toisen asteen teemojen ja ensimmaisen asteen konseptien kautta. Lisaksi diplomi-
tydssa kasitellaan erikseen toimitusketjun vihreita kaytantdja alavirran kontekstissa, mika ei ole
tavallista akateemisissa kirjallisuudessa. Tama diplomityd tarjoaa myds nakemyksia eri organi-
saatiotason johtajille, mika myoétavaikuttaa tehokkaaseen ja kokonaisvaltaiseen vihreiden alavir-
ran kaytantdjen kayttéonottoon yrityksissa. CSRD:n uutuuden takia tulevaisuuden tutkimuksissa
pitdisi painottaa kvantitatiivisia vihreiden kaytantdjen vaikutusanalyyseja ja Scope 3 kasvihuone-
kaasuihin liittyvia kaytantsja.

Avainsanat: Vihrea toimitusketjun hallinta, vihreat toimitusketjun hallinnan kaytannét,
alavirran operaatiot, kayttéonotto, valmistaminen, kasitteellinen viitekehys
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1.INTRODUCTION

1.1 Motivation

Greenhouse gas (GHG) emission reduction has been a major subject for many countries,
companies, and consumers because greenhouse gas emissions cause global warming
in the long-term. Due to global warming, for example, European Union, United Kingdom,
and United States have committed to reaching carbon neutrality by 2050 (European
Commission 2019; U.K. Government 2019; U.S. Department of State 2021). Currently,
companies are adjusting their own operations, for instance, production, to become sus-
tainable but companies must also consider sustainable ways of operating in the supply
chain. From an industry point of view, the manufacturing industry has a large emission
footprint because it has produced 30 % of the GHG emissions in the United States in
2022 (USEPA 2024). Moreover, supply chain plays a significant role in company’s emis-
sion footprint because it produces 5—11 times more emissions than company’s own op-
erations (CDP 2019; Howland et al. 2021). Thus, manufacturing industry and its supply

chains have a significant impact on GHG emissions and global warming.

According to the academic literature reviews and articles, common green downstream
practices are internal environmental management, green forward logistics practices, re-
verse logistics, and green packaging (Mitra & Datta 2014; Asif et al. 2020; Balon 2020;
Pinto 2020; Sahoo & Vijayvargy 2021; Uddin 2021). Internal environmental management
could be considered as an overall management of different green practices but it also
includes its own practices. Ramon-Jeronimo et al. (2017) argue that downstream activi-
ties are important because sustaining stable relationships and gaining financial value
requires more effort in downstream than in upstream. Consequently, downstream oper-
ations have a significant role in the transition to sustainable business because they re-

quire close co-operation both from value creation and sustainability perspectives.

Regarding implementation and measurement of the effects of green practices, there are
external drivers for companies. Regulations and policies are applied globally to obligate
companies to report their GHG emissions and actions for mitigating their carbon footprint.
Corporate sustainability reporting directive (CSRD) forces companies to report their im-
pact on the environment, governance, and people. Reporting is gradually implemented

between reporting years 2025—-2029, and the start of corporate sustainability reporting



depends on the size of the company operating in Europe. (European Commission 2022)
In order to follow CSRD, the European Commission has created European sustainability
reporting standards (ESRS) that guide companies in reporting environmental, social, and
governance-related issues. More in detail, ESRS is divided into cross-cutting, topical,
and industry-specific standards. ESRS is utilized as a tool to meet the requirements that
are set in CSRD. The goal of standardized reporting is to enable investors to compare
the impacts of the companies’ actions. (European Commission 2023a; European Com-
mission 2023b) Reporting directive and standards will have a major impact on compa-
nies’ supply chain operations and performance measurement due to the required trans-

parency of the whole value chain.

Effects of green supply chain management (GSCM) practices on supply chain perfor-
mance are primarily positive. There is a positive effect on environmental performance
(Abdallah & Al-Ghwayeen 2019; Namagembe et al. 2019; Pan et al. 2020; Pinto 2020;
Kalpande & Toke 2021; Uddin 2021; Garcia-Alcaraz et al. 2022; Naseer et al. 2023) and
positive effect on operational performance (Famiyeh et al. 2018; Katiyar et al. 2018;
Abdallah & Al-Ghwayeen 2019). However, the effect on economic performance is am-
biguous because there are both positive effects (Katiyar et al. 2018; Namagembe et al.
2019; Pan et al. 2020; Kalpande & Toke 2021; Garcia-Alcaraz et al. 2022; Naseer et al.
2023) and negative effects (Namagembe et al. 2019; Pinto 2020; Naseer et al. 2023) on
performance. Consequently, there is a great potential that GSCM practices enhance
supply chain performance but the effects on supply chain performance are context-de-

pendent due to company capabilities and character of implemented green practices.

Although there has been extensive research related to sustainable supply chains in the
manufacturing industry’s context, there are still challenges in the green practice imple-
mentation and the measurement of the effects of green practices on the supply chain
performance. Research papers have emphasized co-operation between a focal com-
pany and external stakeholders, and papers also have a holistic view of sustainable
practices. However, research papers seldom address quantitatively the environmental
impacts of sustainable and circular solutions. (Rajeev et al. 2017; Elhidaoui et al. 2020;
Zhang et al. 2022; Kosasih et al. 2023) One of the barriers to GSCM practice and envi-
ronmental performance measurement implementation is the lack of standardized tools
and lack of regulation (Hervani et al. 2005; Subramanian & Abdulrahman 2017; Kannan
et al. 2022; Kaur et al. 2023). There is also a need to expand GSCM practice dimensions
(Sahoo & Vijayvargy 2021). Hence, the implementation of GSCM practices needs to be
researched extensively so companies can build sufficient capabilities for transition to

sustainable business.



1.2 Research objective and research questions

The purpose of this thesis is to strengthen academic literature related to the implemen-
tation of GSCM practices. Moreover, this thesis provides insights to practitioners in dif-
ferent organizational levels which supports comprehensive and efficient implementation
of GSCM practices. Due to the novelty of CSRD and the importance of the downstream
operations in the supply chain, the objective of the thesis is to create a conceptual
framework for the implementation of green supply chain management practices in
the downstream operations’ context. To specify, implementation related aspects,
such as what kinds of green practices are applicable, which factors do affect implemen-
tation, and what kinds of effects there are on performance, are investigated. The objec-

tive of the thesis is fulfilled with three main research questions that are:

¢ RQ1: What kinds of impacts are there on economic, operational, environmental

performance when green downstream practices are implemented?

¢ RQ2: Which factors do affect implementation of green supply chain management

practices?

¢ RQ3: Which green supply chain management practices could be implemented to

downstream operations?

With the three research questions, a comprehensive view of the implementation of green
downstream practices is gained. First, the effects of green downstream practices on
downstream performance are reviewed to understand the potential of green downstream
practices in company operations. Second, factors affecting implementation are investi-
gated via drivers and barriers. Lastly, green practices that are applicable in downstream

operations are identified to add practical insights both to theory and to practitioners.

To answer the research questions, research is conducted as a qualitative case study for
a manufacturing company operating globally in multiple industries. The scope of the the-
sis’ subject focuses on the downstream of the supply chain of a configure-to-order (CTO)
product which has a global downstream network. Moreover, the scope of the thesis is
narrowed by excluding manufacturing and product design activities. Data is gathered via
semi-structured interviews and interviewees have been selected from different company

functions and organizational levels. Thematic analysis is utilized as an analysis method.



This thesis contributes to academic literature in a few ways. There is a need to research
more implementation related aspects, such as drivers, in order to ensure efficient imple-
mentation of GSCM practices (Kannan et al. 2022). This perspective is separately taken
into account in the research question 2. More in detail, green practices that are applicable
to downstream operations are recognized which is not a common approach in the aca-
demic literature because there is no clear distinction between upstream and downstream
green practices. The distinction between upstream and downstream operations supports
the performance measurement requirements set by CSRD. Moreover, established con-
ceptual framework adds depth to theoretical insights. The conceptual framework in-
cludes aggregate dimensions, second order themes, and first order concepts which to-
gether deepen the understanding of the implementation of green downstream practices.
This responds to research recommendations suggested by Sahoo and Vijayvargy (2021)
who note that GSCM dimensions could be expanded more in the future research of ef-

fects of GSCM practices on company’s performance.

The remainder of the thesis is structured as follows. Chapter 2 is a literature review of
the implementation of green downstream practices. The aim of Chapter 2 is to create a
theoretical framework that answers the research questions. In Chapter 3, research meth-
odology and data that is used are described in detail. The results of the case study anal-
ysis are presented in Chapter 4. In Chapter 5, empirical findings are reflected on the
theoretical framework and on the research questions. Lastly, key findings, contribution
to the theory and practitioners, recommendations for the case company, quality assess-

ment of the thesis, and future research topics are outlined in Chapter 6.



2. IMPLEMENTATION OF GREEN DOWNSTREAM
PRACTICES

Gaining financial value and sustaining customer relationships requires continuous and
comprehensive effort (Ramon-Jeronimo et al. 2017). Consequently, supply chain’s
downstream operations play a significant role when companies transition their supply
chain operations to be ecological. In this chapter, implementation of green downstream
practices is divided into two parts. The first part focuses on important factors before im-
plementation. Barriers and drivers of green supply chain management are reviewed and
common green downstream practices are presented. The second part reviews perfor-
mance evaluation of green downstream practices. In this section, effects of GSCM prac-
tices on downstream performance are presented and measurement of downstream per-
formance is discussed. Lastly, a theoretical framework for the implementation for green

downstream operations is constructed based on the findings of this chapter.

2.1 Identification of important factors before implementation

Implementation of green supply chain management (GSCM) practices includes internal
and external perspectives. When considering the external perspective, integration of
GSCM practices cannot be done alone because implementation includes social ele-
ments, such as customer integration. Therefore, communication with external stakehold-
ers, for example with customers, is important. Companies are aware of that information
technologies and information systems contribute to the realization of GSCM practices
due to efficient communication and co-operation between different stakeholders. Yet,
exploiting information systems and technology is limited when green practices are de-
veloped. Effective communication also enables gaining competitive advantage from car-
bon footprint reduction in the supply chain. (Savita et al. 2016; Olatuniji et al. 2019; Abbas
et al. 2023) Akhtar (2019) adds that both customers and manufacturing companies have
to be considered when policymakers legislate policies because institutional pressures
are important in the transition to GSCM. Thus, the interaction between the customer-end
and manufacturing company needs to be considered both on the company side and in

policymaking when GSCM practices are wanted to be implemented efficiently.

When considering internal aspects, Sahoo and Vijayvargy (2021) argue that awareness
of environmental issues contributes to the realization of GSCM practices. More in detail,

the authors state that by recognizing ecological issues, co-operation of the internal and



external stakeholders improves which enables the realization of the full potential of
GSCM practices. This is also supported by Naseer et al. (2023) who add that green
values must be aligned with human resource management strategy in order to succeed
in employee commitment to green practices. In addition to being aware of ecological
issues, internal communication is important because it enhances internal environmental
management (IEM) which is used in the implementation of GSCM practices (Pan et al.
2020).

There are also strategies for enhancing the environmental performance of a company.
Carbon footprint reduction strategy should be customized because supply chain is a con-
text-dependent entity. Company’s overall strategy and objectives related to carbon re-
duction need to be also aligned. A model for carbon reduction strategy implementation
includes eight steps. First, an assessment of value chain emissions is done which works
as an input for the opportunity and risk evaluation. Second, based on the risk and oppor-
tunity evaluation, competitive strategies are formulated by developing strategies for car-
bon reduction, comparing strategies with competitors, and evaluating reduction strate-
gies. Lastly, strategic targets and plans are set which is a basis for the implementation
plan. (Olatunji et al. 2019) For example, Mitra and Datta (2014) argue that multinational
companies have initiatively implemented GSCM practices, such as waste reduction, car-
bon footprint reduction of sourcing by localizing suppliers, green packaging, and green
distribution. However, Dhull and Narwal (2018) argue that competitive advantage or com-
petitors’ green strategies are not significant motivators for a company to implement
GSCM practices.

Implementation of GSCM practices has clear internal and external aspects. Neverthe-
less, it is not clear if external or internal aspects are affecting more positively than nega-
tively to companies’ implementation of GSCM practices. In this sub-chapter, the imple-
mentation of GSCM practices is divided into two parts. The first part focuses on drivers
and barriers related to the GSCM implementation with an emphasis on internal and ex-
ternal perspectives. The second part reviews green practices that are applicable in the

downstream operations.

2.1.1 Drivers and barriers in green supply chain management

Drivers

In the literature, there are a few drivers that could be categorized as internal drivers.
Internal management is a major driver in implementing GSCM practices (Savita et al.
2016; Choi et al. 2017). Olatuniji et al. 2019 recognize three drivers for carbon reduction

that are increased cost efficiency, increased turnover, and overall awareness of the



causes of increased carbon footprint. Companies’ environmental objectives are also ma-
jor drivers for implementing GSCM practices (Dhull & Narwal 2018; Olatunii et al. 2019).
Thus, companies have identified monetary opportunities in carbon reduction and devel-
oped an environmental mindset to strive towards sustainable business. It could be ar-
gued that the mentioned internal drivers are primarily driven by external factors, such as
regulation and competition, but it is difficult to identify the initial drivers in the implemen-
tation of GSCM. This is also supported by Choi et al. (2017) who argue that especially
large companies implement GSCM practices due to external pressure instead of own

willingness.

Regarding external drivers, there are many motivating factors identified in the literature.
Reputation risk and market acceptance are drivers for carbon reduction and implemen-
tation of GSCM practices (Olatunji et al. 2019). In addition, customers, competition, sup-
pliers, and regulation are major drivers for companies in GSCM. There are also pres-
sures, such as institutional pressure and social pressure that motivate companies in the
transition to a green supply chain. (Huang et al. 2015; Savita et al. 2016; Choi et al. 2017;
Akhtar 2019) More in detail, national and regional regulations are considered maijor pres-
sure drivers for companies (Dhull & Narwal 2018; Kalpande & Toke 2021). Conse-
quently, these external drivers are related to market pressure, social aspects, and regu-

lation.

There are a couple of examples of social pressure and regulation in the form of standards
and directives that are drivers for companies. ISO 14000 standards series is a set that
guides companies in environmental management and reporting. ISO 14000 standard
series supports achieving both environmental and economic objectives by providing
practices for resource efficiency and reduction of energy and raw material usage. More
in detail, ISO 14001 focuses on guiding the implementation of environmental systems,
ISO 14045 guides in eco-efficiency assessment, ISO 14064—1 guides in GHG emission
calculation and reporting on a company level, and ISO 14083 guides in the assessment
of transportation GHG emissions. (SFS-EN ISO 14045 2012; SFS-EN ISO 14001 2015;
SFS-EN ISO 14064-1 2019; ISO 2023; ASQ n.d.; SFS n.d.) Figure 1 illustrates the ISO
14000 standards series and ISO standards related to the enhancement of environmental
performance in the downstream. In Figure 1, delivery includes both direct end-customer
deliveries and in-direct deliveries via distributors, and customer is the end-customer of

the delivered product.
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Figure 1. ISO 14000 standards series and standards related to environmental per-
formance in the downstream supply chain operations (adapted from ISO 2023)

ISO 14001 standard guides in the implementation of an environmental management sys-
tem (EMS) for systematic, proactive, and continuous contribution to the environment.
According to the standard, the objective of the EMS is to improve environmental perfor-
mance and achieve environmental goals set by a company. (ISO 2015; SFS-EN ISO
14001 2015; SFS n.d.) ISO 14045 has in turn a narrower scope because it focuses on
eco-efficiency evaluation which is used to support the life cycle assessment of a product.
Environmental assessment is also included in ISO 14045. (SFS-EN ISO 14045 2012;
ISO 2012) In ISO 14064-1, GHG inventory-related practices, reporting, and manage-
ment are emphasized. It also contributes to consistent and transparent GHG emissions
monitoring and validation. (ISO 2018; SFS-EN ISO 14064—-1 2019) Lastly, ISO 14083
standard focuses on GHG emissions calculation for transportation chains. Energy usage
of the transportation and emissions related to supplying the energy are included in the
GHG emissions evaluation. (Ehrler et al. 2023; ISO 2023)

Regarding ISO standards, there are a lot of practices that guide companies’ operations
in terms of environmental performance. These standards are not legally required in com-
panies’ operations and therefore acquiring 1SO standard certification is based on the

willingness of a company. This is also supported by Dhull and Narwal (2018) who state



that ISO 14001 standard has been an important driver for Indian companies in the im-
plementation of GSCM practices. Consequently, acquiring standards is an external

driver that contributes to the transition of GSCM practices for companies.

In addition to the standards, there are legislated practices that companies must imple-
ment in order to operate legally in the future. One of the drivers for ecological transition
in Europe is CSRD which obligates companies to report their value chains’ environmen-
tal, social, and administrative impact (European Commission 2022). With ESRS and
GHG protocol, the objectives of the CSRD are fulfilled. From an environmental perspec-
tive, GHG emissions are divided into three categories that are scope 1, 2, and 3. More-
over, GHG emissions that are produced by focal companies’ operations can be either
direct or indirect and the emissions are reflected across focal companies’ value chains.
(Bhatia et al. 2011; European Commission 2023a; European Commission 2023b) Figure
2 illustrates how scope 1, 2, and 3 GHG emissions are determined in terms of the re-

porting company.

GHG emissions, e.g. CO,, N,O

Scope 3 Scope 1 Scope 2 Scope 3
Indirect Direct Indirect Indirect

eg e.qg. e.qg. e.g. Use of
Purchased Company Purchased products
goods premises energy

Upstream activities Reporting company Downstream activities

Figure 2. GHG Protocol scopes across value chain (adapted from Bhatia et al.
2011)

Hence, companies need to build capabilities for measuring scope 1, 2, and 3 GHG emis-
sions. Measuring GHG emissions enables companies to fulfill environmental reporting
requirements that are set by CSRD but most importantly, measuring enables demonstra-
tion of the ecological impacts of the actions that companies have done to improve their

value chains’ environmental performance.
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Barriers

Internal and external perspectives are also valid when it comes to recognizing barriers
related to the implementation of GSCM practices. There have been identified many ex-
ternal barriers in the literature. Firstly, differences in national regulation and lack of sup-
portive policies from the government are considered barriers. For instance, there is a
lack of regulatory incentives. Therefore, green practices are perceived as unprofitable or
ambiguous. Secondly, external stakeholders, such as customers, supply chain partners,
and suppliers are viewed as barriers. Customer needs, for example, demanding more
transportation vehicles than needed in a delivery, could impair carbon reduction prac-
tices. Lack of support and knowledge of the environmental impacts of operative actions
among customers, suppliers, and other supply chain partners are also barriers. Lastly,
there are other external barriers that influence the implementation of GSCM practices.
Uncertainty in a carbon market price, lack of transparency in the supply chain, and lack
of supportive technologies for green transition. (Subramanian & Abdulrahman 2017; Goh
2019; Olatunji et al. 2019; Kannan et al. 2022; Zhang et al. 2022) Thus, regulation, ex-
ternal stakeholders, and lack of knowledge are maijor barriers affecting the implementa-
tion of GSCM practices. Due to these barriers, GSCM practices are perceived as difficult,

unclear, or unprofitable to implement.

For some barriers, there are strategies for overcoming them. Close communication and
education of stakeholders, such as customers and suppliers are a way to mitigate barri-
ers related to customers and suppliers (Zhang et al. 2022). This is also supported by
Goh (2019) who adds that joint sustainability objectives between a focal company and
external stakeholders reduce barriers related to customers and suppliers. In addition, the
author argues that supportive technologies for green transition should be transferred to
emerging markets in order to contribute to the diffusion of supportive technologies. Con-
sequently, these barriers are overcome by spreading knowledge of green practices and

reducing the ambiguity of green practices.

There are also many internal barriers that influence the implementation of GSCM prac-
tices. Awareness and understanding the environmental impacts of operative actions are
important because management’s commitment, mindset of internal stakeholders, lack of
expertise, and lack of environmental awareness are considered as barriers. Moreover,
lack of awareness could cause unseeing of opportunities in green practices and lack of
corporate level commitment which are also barriers. (Kaur et al. 2018; Kalpande & Toke
2021; Zhang et al. 2022) This could lead to lack of internal green policies which is also

a barrier (Subramanian & Abdulrahman 2017). Authors argue that managerial barriers
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are not considered significant when implementing green practices. Therefore, manage-
ment's commitment and internal practices as barriers are depending on a company.

These internal barriers could be categorized as a lack of the company’s capabilities.

There are also other internal barriers, such as lack of research and development, im-
practical product design for reusage, and incompetent implementation of green solutions
(Kaur et al. 2018; Kalpande & Toke 2021; Kannan et al. 2022). These barriers could also
be categorized as a lack of the company’s capabilities. On the other hand, internal bar-
riers could be monetary. Hidden costs, lack of funding, and financial resources related
to the implementation of GSCM practices are internal barriers. Lack of financial re-
sources also includes a lack of training resources for personnel. (Subramanian & Ab-
dulrahman 2017; Kannan et al. 2022; Zhang et al. 2022) Thus, internal barriers could be

categorized as a lack of the company’s capabilities and monetary barriers.

Regarding the mitigation of internal barriers, Kannan et al. (2022) propose that managers
selectively target certain internal barriers to overcome them because addressing all in-
ternal barriers immediately is not reasonable or financially possible. Managers should
also provide environmental training for personnel and managers should participate in the
environmental training in order to mitigate knowledge and corporate commitment-related
internal barriers. Moreover, overcoming financial barriers could be supported externally
with the help of the government’s green policies. (Kaur et al. 2018) This is supported by
Zhang et al. (2022) who complement that supply chain learning, strategic planning, and
reasonable budgeting enable overcoming knowledge and monetary-related barriers.
Hence, spreading knowledge internally about green practices and their impacts and tar-

geting actions are essential when mitigating internal monetary and capability barriers.

There are many internal and external barriers and drivers that have an impact on the
implementation of GSCM practices. Commonly recognized drivers and barriers are reg-
ulation, social pressure, lack of knowledge, and financial resources. However, due to the
complexity of GSCM practices and the capabilities of a company, drivers and barriers
are usually context dependent. In the academic literature, there were a few discrepant
findings which are explained by the context dependency. Generally, the findings were

supported or complemented. Table 1 includes a summary of the identified drivers.



12

Table 1. Summary of the identified drivers (created by the author)
Source Theoretical Theoretical driver Research
sub-theme

Environmental

Management commitment

Savita et al. 2016;
Choi et al. 2017

opportunities

mindset Environmental awareness Dhull & Narwal 2018
Internal
Companies' environmental Dhull & Narwal 2018;
objectives Olatunji et al. 2019
Monetary Cost efficiency Olatuniji et al. 2019

Increased turnover

Olatunji et al. 2019

Market
pressure

External

Huang et al. 2015;
Savita et al. 2016;
Choi et al. 2017;

Regulation Dhull & Narwal 2018;
Akhtar 2019;
Kalpande & Toke 2021
Huang et al. 2015;
Customer Choi et al. 2017
Competition Choietal 2017
p Akhtar 2019
Reputation Olatunji et al. 2019
Market Olatunii et al. 2019
acceptance

Social aspects

Social pressure

Huang et al. 2015; Akhtar 2019

Suppliers

Huang et al. 2015

ISO standards

Dhull & Narwal 2018; SFS n.d.

Table 1 demonstrates which drivers have an impact on the implementation of GSCM

practices. To conclude, there are more external than internal drivers which demonstrates

the importance of policy making. Market pressure and social aspects primarily drive the

implementation of GSCM practices. External drivers shape the market and industries in

which the companies operate and therefore policy makers need to consider policies that

contribute to effective implementation of GSCM practices and ensure the attractiveness

of sustainable business. Next, Table 2 summarizes the identified barriers related to the
implementation of GSCM practices.
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Table 2. Summary of the identified barriers (created by the author)
Source Theoretical Theoretical barrier Research
sub-theme
Lack of management | (|- ot a1 2018; Kalpande & Toke 2021
commitment
Lack of environmental Kaur et al. 2018; Zhang et al. 2022
awareness
Unseen opportunities Kaur et al. 2018
Lack of internal policy Subramanian & Abdulrahman 2017
Company .
capabilities Lack of internal Zhang et al. 2022
P environmental mindset 9 '
Lack of research and
Internal development Kannan et al. 2022
Product design Kaur et al. 2018
. Incompetept Kalpande & Toke 2021
implementation
Hidden costs Kannan et al. 2022
Monetar Lack of financial Subramanian & Abdulrahman 2017;
y resources Zhang et al. 2022
Lack of funding Kannan et al. 2022
Lack of supportive Subramanian & Abdulrahman 2017;
. policies Goh 2019; Kannan et al. 2022
Regulation Differences in
: Olatunji et al. 2019
regulation
Supply chain partners Zhang et al. 2022
External Customers Goh 2019; Olatuniji et al. 2019
External | stakeholders :
Suppliers Zhang et al. 2022
Supply chain Zhang et al. 2022
transparency
Lack of
knowledge Technology Goh 2019

Carbon market price

Kannan et al. 2022

Table 2 demonstrates which barriers have an impact on the implementation of GSCM

practices. To conclude, there are a little more internal than external barriers. Internal

barriers are primarily lack of company capabilities which is due to lack of company ac-

tions, such as lack of internal policies and lack of management commitment. Hence,

there is no sufficient external pressure for the implementation of GSCM practices which

would accelerate internal company actions that contribute the implementation.

Generally, spreading knowledge about green practices and their impacts supports over-

coming both internal and external knowledge-related barriers. At the same time, external
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drivers are a significant factor in the transition of GSCM because they focus on incentiv-
izing and adding pressure on the implementation of green practices whereas internal
barriers are related to the lack of capabilities in green practices. Therefore, there is an
association between internal drivers and external barriers but it is difficult to identify
which is a primary factor in the implementation of GSCM practices. Thus, it is essential
that companies identify their significant drivers and barriers by dividing them into small

categories which enables the targeting of actions.

2.1.2 Green practices in the downstream of the supply chain

In this sub-chapter, GSCM practices that are applicable to the downstream operations
are reviewed. More precisely, the implementation and common characteristics of green
practices are discussed. According to the academic literature reviews and articles, com-
mon GSCM practices are internal environmental management, green forward logistics
practices, reverse logistics, and green packaging (Mitra & Datta 2014; Asif et al. 2020;
Balon 2020; Pinto 2020; Sahoo & Vijayvargy 2021; Uddin 2021). Next, each green prac-

tice is discussed more in detail.
Internal environmental management

Environmental strategy should be aligned with corporate strategy because companies
could develop valuable environmental capabilities and resources, and they could be-
come part of companies’ core business. EMS could be used as a part of IEM because
EMS supports the identification of suitable GSCM practices. (Jell-Ojobor & Raha 2022)
Darnall’s et al. (2008) article discusses EMS as a complementary factor in GSCM. The
authors investigate EMS characteristics, such as internal auditing, environmental train-
ing, environmental policies, external auditing, and measuring environmental impacts,
and conclude that the adoption of EMS contributes to the implementation of GSCM prac-
tices. Environmental management could also be thought of as different behavioral fac-
tors that are green motivation, green innovation, work culture, top management’s sup-
port, teamwork, and resistance to change. However, companies implement fewer exter-
nal activities than internal activities. Internal environmental management has empha-
sized operational practices and environmental planning. (Passetti et al. 2018; Muduli et
al. 2020) Consequently, environmental management includes assessment of environ-
mental practices, internal environmental policy and culture development, and measuring

the environmental impact of own operations with an emphasis on internal actions.

The implementation of environmental management is influenced by both external and

internal factors. External factors, such as buyer-end monitoring and regulatory and social
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pressures are drivers for supplier-end development of environmental management ca-
pabilities. Buyer-end support, external resources outside the supply chain, and buyer-
end monitoring-orientated GSCM are enablers for supplier-end environmental manage-
ment capabilities development. (Lee & Klassen 2008) This is partly supported by Vachon
and Klassen (2008) but they argue that results related to the improvement of environ-
mental performance via co-operation with customer-end vary and the benefits gained
from the collaboration could be little. Authors note that there is a great potential in achiev-
ing competitive gains via co-operation with customer-end if the relationship with a cus-

tomer is quality-orientated.

Regarding the influence of internal factors, they mostly have a positive impact on envi-
ronmental management. Green motivation, green innovation, work culture, top manage-
ment’s support, and teamwork have a positive association with GSCM performance.
More in detail, top management’s support and green motivation have the biggest impact
on environmental management and GSCM performance. There is also a positive asso-
ciation between the disclosure of environmental impacts and the integration of environ-
mental aspects. In turn, resistance to change has a negative association with GSCM
performance. (Passetti et al. 2018; Muduli et al. 2020)

There is a positive association between IEM and other green practices and therefore
IEM practices should be integrated to other GSCM practices. Moreover, from the manu-
facturing company’s perspective, co-operation with the customer-end is beneficial when
developing environmental management capabilities but capabilities could also be built
without customer-end pull. However, the co-operation activities and their benefits need
to be evaluated precisely. It is also essential to emphasize the internal practices because

they usually have a positive effect on environmental management.

Implementation of environmental practices is also important. Environmental manage-
ment could be integrated into supply chain activities with a four-step model. First, the
environmental and strategic importance of selected products are defined. Environmental
and strategic importance could be evaluated with three dimensions that are supply risk,
environmental risk, and profit contribution. Second, research about supply, price, and
environmental aspects of the product is conducted. Third, strategy is developed based
on the information of the earlier steps. This step also includes a determination of objec-
tives and measures related to the strategy, internal and external assessment of the strat-
egy, and the integration of the strategy. Lastly, results of the strategy implementation are
monitored and evaluated. (Hanfield et al. 2005) This integrative model could be comple-

mented by Wong et al. (2015) model which has a complete approach for environmental
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management integration. Integration of environmental management includes four dimen-
sions and they are supplier, internal, community, and customer. Together, these factors
enhance the performance of environmental management. Focal company could utilize
different collaborative and integrative activities, such as monitoring, information sharing,
and process integration. Stakeholders could also be involved in co-operation with com-
mon objectives and introducing an environmental system-orientated mindset. Resource
organization is also essential in the integration of GSCM. (Wong et al. 2015) These mod-
els are not exclusive because they support and complement each other. In general, there
are a great number of dimensions that need to be considered in the implementation of
environmental management. To conclude, environmental management has to focus on
environmentally and strategically important products and involve both internal and exter-
nal stakeholders in the GSCM.

Internal environmental management has a positive contribution to company’s activities.
Generally, IEM contributes to the performance of green distribution, green packaging,
and technological innovation. Due to environmental management, for example,
knowledge of the life cycle of the product increases which enables further innovation. In
addition, technological innovation is promoted by combining environmental management
together with supply chain integration. (Yang et al. 2015; Uddin 2021) This could lead to
a repeating cycle in which environmental management promotes innovation which later

supports new management practices and new innovations.
Green forward logistics

In direct logistics, there are green practices, such as selection of transportation mode,
freight consolidation, and clean vehicles (Seroka-Stolka 2014; Zhou et al. 2023), which
aim to reduce GHG emissions and increase resource efficiency in customer deliveries.
Green logistics practices also have a positive impact on the implementation of circular
economy practices. However, the adoption of lean practices related to the distribution of
a product could increase GHG emissions. More in detail, lean logistics practices that
increase the number of shipments increase GHG emissions. (Ugarte et al. 2016; Sharma
et al. 2023; Zhou et al. 2023)

Usually, transportation services are outsourced to logistics service providers (LSPs).
Therefore, awareness of environmental impacts and green practices have become more
common because suppliers’ environmental performance has an impact on the focal com-
pany’s environmental performance (Wang et al. 2021). However, transferring green
practices to the LSP-side is not unambiguous because the LSP-side adaption of green

practices is influenced by different factors. There are three institutional pressures that
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are regulation, market, and competition which affect the implementation of GSCM on the
LSP-side. Market (customer demand) is the primary influencer for LSPs to implement
green practices. There are also market and firm characteristics that work as an interme-
diary for the institutional pressures and they are industry, operating country, visibility,
internationalization, and size. More in detail, the transportation sector, environmental
awareness in the country, LSP’s closeness to customer-end, large size of an LSP, and
internationality of an LSP are factors that moderate the institutional pressures related to
the implementation of green practices. From the focal company’s perspective, managers
should highlight green practices as business opportunities for LSP-side. In addition,
LSP’s financial capabilities and environmental awareness should be known because
they contribute to long-term green practice engagement. (Jazairy & von Haartman 2020)
These findings are similar to Seroka-Stolka’s (2014) article in which regulatory pres-
sures, customer pressures, and company size are found to be substantial factors in the

implementation of green practices in the logistics industry.

There are also other factors that need to be considered when buying transportation ser-
vices from LSPs. Wang et al. (2021) introduce a model for choosing a third-party logistics
(3PL) supplier. Delivery time, costs, voice of customer, service quality, and logistics net-
work are the most important criteria in the evaluation of 3PL supplier performance ac-
cording to the authors. In turn, the authors state that factors related to environmental
performance are not highly prioritized criteria when companies select LSPs. Moreover,
information gathering and continuous information sharing are important because supply
chain traceability contributes to green logistics management. Partnering could also be
considered because long-term engagement is necessary for sustainable logistics. How-
ever, logistics costs must be distributed to several actors, such as customer and LSP, in
the supply chain when implementing sustainable logistics. (Ju et al. 2019; Zhou et al.
2023) Hence, traditional operative factors play a major role in the 3PL supplier selection.
Regarding sustainable logistics operations, information gathering, information sharing,
and long-term co-operation are important but green logistics solutions could become a
significant economic burden for a focal company if the costs are not distributed to other

supply chain actors.

Green forward logistic practices could be supported with digitalization and Industry 4.0
technologies. There are certain conditions required for digital transformation technolo-
gies and they are sufficiently detailed data, transparency, data semantics, and relevant
data locations. Primarily, digital transformation technologies support sustainable logistics

by enhancing order planning and delivery. Digital technologies also provide opportuni-
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ties, such as more efficient resource usage, reduced cycle times, and more efficient dis-
tribution. Moreover, Industry 4.0 technologies affect green logistics practices positively,
for instance, sustainable transportation and monitoring of the environmental logistics
practices have a positive association. Industry 4.0 technologies have a direct positive
effect on the implementation of circular economy practices. (Junge 2019; Sharma et al.
2023) Thus, digital solutions have a positive effect on the performance of green forward
logistics practices but the digital solutions require certain conditions and capabilities by

a focal company’s side.
Reverse logistics

Reverse logistics (RL) refers to activities in which a used product is returned to a com-
pany. It is considered as a part of strategic decision-making. RL includes different pro-
cesses, for instance, recycling, remanufacturing, disassembly, refurbishment, reuse, re-
pair, disposal, and shredding. The process starts from customer-end and depending on
the applied RL process, the used product becomes part of a circular material flow.
(Agrawal et al. 2015; Ene & Oztiirk 2015; Ravi & Shankar 2015) RL-related service also
provides opportunities for a business, such as customer service and spare parts man-
agement. Remanufacturing could be cost-efficient when compared to manufacturing a
new product because there is usually a need to remanufacture certain parts of the whole
product. There is evidence that a market of used products could be a substitute for a
market of new products. In this case, manufacturers have to find ways of profitable re-
manufacturing operations. (Kumar & Putnam 2008) However, there is no single frame-
work for the implementation of RL services due to the complexity and context depend-
ency of the subject (Mari¢ & Opazo-Basaez 2019). Figure 3 illustrates different RL pro-
cesses from the manufacturing company’s perspective. As mentioned, it is possible that
RL processes are operated in different parts in the downstream due to the context de-

pendency of the subject.
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Figure 3. Reverse logistics processes (adapted from Agrawal et al. 2015; Ene &
Oztiirk 2015)

External factors are substantial in the implementation of RL. For example, the implemen-
tation of RL is primarily motivated by regulation, customer demand, and incentives from
the government. Nevertheless, regulation is partly insufficient because there is a lack of
incentivizing policies and clear legislation for product take-back and waste management.
Companies believe that RL will only work when effective regulation is applied across
industries. (Subramanian et al. 2014; Bouzon et al. 2015) Mari¢ and Opazo-Basaez
(2019) present an opposite view because awareness of environmental impacts contrib-
utes more to the development and implementation of RL services than pure economic
incentives and external pressure. However, Agrawal et al. (2015) note that culture, con-
sumer behavior, and demographics are seldom considered in the forecasting of returned
products which is an essential part of RL. This could be explained by perceived uncer-
tainty since the return of the products is difficult to forecast (Ene & Oztiirk 2015; Ravi &
Shankar 2015). Hence, external factors are important in the implementation of RL pro-
cesses but certain external stakeholders, such as policymakers and customers, cause

ambiguity in the implementation and management of RL.

There are also other factors affecting the feasibility of RL processes. Early maturity in
the implementation of RL causes companies to value less resource reduction and inte-
gration. Economic benefits are also wanted from RL services and therefore increase in
environmental performance is not alone a sufficient driver. (Subramanian et al. 2014;
Ravi & Shankar 2015) Current governance and supply chain processes are also per-

ceived as barriers in the implementation of RL (Bouzon et al. 2015). On the other hand,
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regulation and management’s commitment enable a successful RL process (Ravi &
Shankar 2015).

Regarding the overall performance of RL processes, it could be improved with certain
factors. The volume of returned products is essential in the RL process. Customers could
be incentivized to return products which enhances the performance of the RL process.
In addition, network design is important, especially in planning. Reasonable network de-
sign, information systems, digitalization, and close co-operation with suppliers enable
efficient RL but the network design and its operations need to be customized for the
respective RL process. Shared values and culture between a focal company and exter-
nal stakeholders also contribute to the performance of RL services. (Kumar & Putnam
2008; Ene & Oztirk 2015; Ravi & Shankar 2015; Mari¢ & Opazo-Basaez 2019) Thus,
the volume of the returned products is a base for the RL operations but the performance
of an RL process is supported by a reasonable network design, digital architecture, and

similar environmental mindset among actors in the RL operations.

It is also possible to outsource RL processes. Cheng and Lee (2010) introduce a model
for selecting a 3PL supplier which is responsible for the RL services. The model includes
four dimensions that are warehouse management, transportation management, infor-
mation technology management, and value-added services. The authors state that infor-
mation technology management, warehouse management, and transportation manage-
ment are necessary for RL service that is outsourced. In turn, value-added services are
not important in outsourcing which indicates that value-added activities should be oper-
ated by the focal company. Agrawal et al. (2015) argue that there is no clear framework
for outsourcing RL services and the negative impacts of outsourcing RL services are
seldom considered. The authors suggest that fourth-party logistics partners could be
considered due to the uncertainty regarding the volume of returned products. Conse-
quently, companies need to consider whether they have the capabilities to produce RL

services and if the return volume is sufficient to run RL operations profitably on their own.
Green packaging

Reducing or reusing packages has a significant impact on logistics and policies that favor
green packages should be legislated more by policy makers. Additional handling and
resources are usually required in green packaging which increases the costs related to
outbound logistics. However, reusage of packages reduces supply chain costs if the cost
of the package is included in the product price. (Wu & Dunn 1995; Hao et al. 2019) In
addition, a review of green packaging could be divided into material usage and package

characteristics. Materials are a little more important than package characteristics in terms
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of environmental performance. (Chuang 2014) Sujanto et al. (2024) article also supports
the importance of used materials in the package. The authors add that the utilization of
green packaging materials can reduce emissions from sea transportation because envi-

ronment-friendly materials can be lighter than normal packaging materials.

The usage of green packaging is influenced by many factors. Hsu et al. (2016) argue
that strategic orientation and eco-innovation are important drivers for green packaging.
Authors include renewable materials, reusable packaging, minimizing packaging mate-
rial usage, and non-hazardous material usage as green packaging activities and con-
clude that green packaging has a positive contribution to reverse logistics. Moreover,
there are environmental, regulatory, customer, and operational influences on green
packaging design. Operational factors, such as packaging material cost and availability
of packaging material, have the biggest impact on the design of a green package. Cus-
tomer demands that are mostly related to the quality of the product have an effect on the
design of the green package. Regulation is also affecting the design of green packages
but it is weighted less than customer demands and operational factors. (White et al.
2015) These findings are complemented by Molina-Besch’s (2016) article which intro-
duces three priority areas related to green packaging development that depend on the
product characteristics. The author states that the priority areas are product waste mini-
mization, end-user energy minimization, and packaging material. For example, adjusting
package size, informing end-user about energy-efficient storage practices, and minimiz-
ing the impact of end-of-life package material are practices related to the respective
packaging priority areas. Consequently, eco-innovation of green packages has to em-

phasize both company and customer-end practicalities.

End-customer behavior is also important to know. Auliandri et al. (2018) have researched
green packaging from a customer behavior perspective. In the paper, purchasing a green
package includes five aspects that are attitude, environmental concern, perceived be-
havioral control, subjective norm, and willingness to pay. Authors conclude that environ-
mental concern has a strong positive effect on the attitude which also has a positive
effect on the green purchasing behavior. Moreover, subjective norms, willingness to pay,
and perceived behavioral control have a positive impact on green purchasing behavior.
These findings are also supported by Hao et al. (2019) who present that environment,
commodity, quality of a package, and price of a package are four principal factors affect-
ing the willingness to buy green packages. Authors conclude that environmental aspects
and quality of the package have the biggest impact on purchasing behavior. Thus, end-
customers are primarily influenced by environmental awareness which manufacturing

companies need to consider if green packaging is considered as part of GSCM practices.
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Figure 4 concludes the main findings related to green downstream practices and illus-

trates the relationship between IEM and other green downstream practices.

Green

Reverse Green
forward

logistics packaging

logistics

Freight consolidation, Reuse, Renewable materials, Measuring green practices,
Transportation mode Remanufacturing, Reusable packages, Internal auditing,
selection Refurbishment Minimizing packaging Internal environmental policy
material usage development

Figure 4. Downstream operations’ green practices (created by the author)

To summarize green practices in downstream operations, there are four practices and
they are internal environmental management, green forward logistics practices, reverse
logistics, and green packaging. Internal environmental management could be considered
as an overall management of different green practices but IEM also includes its own
practices, such as internal environmental policy development. Consequently, IEM has
an impact on other downstream practices or IEM practices should be integrated into

other green downstream practices.

2.2 Performance evaluation of the green downstream practices

Triple bottom line is used to evaluate if companies have a sustainable business. The
triple bottom line has three dimensions that are environmental, social, and economic
sustainability. (Miller 2020) Environmental, social, and economic dimensions are also
common in the evaluation of green supply chain performance. For example, Chuang
(2014), Mitra and Datta (2014), Kalpande and Toke (2021), and Zhou’s et al. (2023)
articles demonstrate how the assessment of the impacts of GSCM practices on supply
chain performance focuses on the environmental and economic performance. Effects of
the GSCM practices on social and operational performance can be evaluated as well
(Wong et al. 2015; Katiyar et al. 2018; Sahoo & Vijayvargy 2021; Naseer et al. 2023).

However, performance measurement of GSCM practices, for instance, reverse logistics,
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is considered difficult and there is a lack of knowledge about the impacts of green prac-
tices on environmental and economic performance (Bouzon et al. 2015; Ravi & Shankar
2015; Kosasih et al. 2023). In this sub-chapter, performance evaluation is divided into
two parts. The first part reviews the impact of the GSCM practices on downstream per-
formance. The second part discusses how to measure supply chain performance. Re-
garding supply chain performance dimensions, economic, operational, and environmen-

tal performance are reviewed.

2.2.1 Effects of green practices on downstream performance

Effects of GSCM practices on a supply chain’s environmental performance have been
researched a lot. Generally, GSCM practices have a positive effect on the supply chain’s
environmental performance (Abdallah & Al-Ghwayeen 2019; Namagembe et al. 2019;
Pan et al. 2020; Pinto 2020; Kalpande & Toke 2021; Uddin 2021; Garcia-Alcaraz et al.
2022; Naseer et al. 2023). For example, when environmental practices are applied in
supply chain functions, such as delivery, environmental performance increases because
green practices improve resource efficiency (Katiyar et al. 2018; Nazir et al. 2024). More-
over, both internal and external GSCM practices contribute to environmental perfor-
mance (Pinto 2020). There is also a positive association between the joint effect of

GSCM practices and environmental performance.

However, there are GSCM practices, for instance, IEM practices, that don’t have a sub-
stantial impact on environmental performance. Realization of GSCM practices depends
on the awareness of environmental impacts and environmental mindset in the supply
chain. (Sahoo & Vijayvargy 2021) Regarding the effect of IEM on environmental perfor-
mance, there are dissenting findings between Sahoo and Vijayvargy (2021) article and
Kalpande and Toke (2021), Uddin (2021), Garcia-Alcaraz et al. (2022), and Naseer’s et
al. (2023) articles. Although the findings are different, they complement each other to a
certain extent. Primarily, GSCM practices enhance the environmental performance of
downstream operations because their initial objective is to focus on the environmental
dimension. In addition, the feasibility and efficiency of a GSCM practice in terms of envi-
ronmental performance is based on the awareness of the environmental practices and

their impacts.

When considering impacts of GSCM practices on economic performance, GSCM prac-
tices have a positive effect on economic performance (Katiyar et al. 2018; Namagembe
et al. 2019; Pan et al. 2020; Kalpande & Toke 2021; Garcia-Alcaraz et al. 2022; Naseer

et al. 2023). GSCM practices could increase sales, improve operational efficiency, and
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decrease operative costs (Olatunji et al. 2019; Zhang et al. 2022; Nazir et al. 2024). For
example, green logistics improves economic performance. Co-operation with suppliers
contributes to green logistics which needs to be considered when implementing green
logistics practices. (Mitra & Datta 2014) Consequently, close co-operation with logistics
suppliers is important if economic performance is wanted to be improved with green lo-
gistics. Volume is also important in GSCM logistics (Agrawal et al. 2015; Ravi & Shankar
2015). Interestingly, monetary factors, such as lack of funding, financial resources, and
hidden costs are considered major internal barriers (Subramanian & Abdulrahman 2017;
Kannan et al. 2022; Zhang et al. 2022), which could indicate that implementation of
GSCM practices would not improve environmental performance significantly relative to

the invested money.

The association between GSCM practices and economic performance is not always pos-
itive. Pinto (2020) argues that there is no clear relationship between GSCM practices
and economic performance. The author adds that this finding could be explained by dif-
ferences in financial resources, company size, strategy, customer needs, and perception
of the effects of GSCM practices on economic performance. This is partly supported by
Naseer et al. (2023) who state that external GSCM practices don’'t have a significant
impact on economic performance. There is also a positive association between GSCM

practices and economic costs (Namagembe et al. 2019).

The impacts of the GSCM practices on economic performance are ambiguous and it is
context-dependent. Generally, GSCM practices have great potential to improve the eco-
nomic performance of the supply chain. Company size, strategy, financial resources, and
customer needs affect the implementation of GSCM practices and their impact on eco-
nomic performance. Therefore, the effects of GSCM practices on economic performance

need to be reviewed within a company’s context.

Operational performance has not been researched a lot in the context of green practices
when compared to the research related to economic and environmental performance.
GSCM practices have a positive effect on the operational performance (Famiyeh et al.
2018; Katiyar et al. 2018; Abdallah & Al-Ghwayeen 2019). Practices that focus on opti-
mizing resource allocation and improving efficiency contribute to operational perfor-
mance. Increase in product quality and operational flexibility are examples of improved
operational performance. (Yu et al. 2014; Gelagay & Werke 2024) It is argued that GSCM
practices don’t have an extensive positive impact on operational performance because
only a few practices have a positive effect. For instance, internal green orientation does
not have a substantial impact on the operational performance. (Sahoo & Vijayvargy

2021; Mustafi et al. 2024) Findings related to the insignificance of the internal green
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orientation in the Mustafi et al. (2024) article are not widely supported and opposite re-
sults are stated in Yu et al. (2014), Famiyeh et al. (2018), and Uddin’s (2021) articles.

Moreover, co-operation between a focal company and suppliers, and between a focal
company and customers are important contributors to operational performance. There-
fore, extending the integration of green practices across the supply chain is essential.
This could be done with the implementation of EMS which supports the operational ca-
pability development. (Yu et al. 2014; Famiyeh et al. 2018) This is supported by Jell-
Ojobor and Raha (2022) who state that with EMS, suitable IEM and other GSCM prac-
tices could be identified. To specify, EMS does not fix operative inefficiencies directly.
Rather, the role of EMS is supportive regarding the improvement of operational perfor-

mance.

The impact of GSCM practices on operational performance is positive especially if the
practices improve resource allocation and operational efficiency. However, there are
GSCM practices that don’t have a substantial effect on operational performance. In terms
of operational performance, green practice integration across the supply chain is im-
portant and it could be done with the support of EMS. Table 3 summarizes the findings

related to the impact of GSCM practices on economic, environmental, and operational

performance.
Table 3. Summary of the effects of GSCM practices (created by the author)
Performance Example of Research that indicates Re:::lrecaf:ﬂ t:rart]éngltci:\?;es
dimension positive effect positive effect effect 9
Abdallah & Al-Ghwayeen 2019;
Namagembe et al. 2019;
Increase in Pan et al. 2020;
. Pinto 2020; ..
Environmental é?ﬁscc:)ig;cce Kalpande & Toke 2021: Sahoo & Vijayvargy 2021
y Uddin 2021;
Garcia-Alcaraz et al. 2022;
Naseer et al. 2023
Katiyar et al. 2018;
Namagembe et al. 2019; .
. Decrease in Pan et al. 2020; Namaggmbe ot aI_. 2019;
Economic ) ) Pinto 2020;
operative costs Kalpande & Toke 2021; Naseer et al. 2023
Garcia-Alcaraz et al. 2022; )
Naseer et al. 2023
Increase in Famiyeh et al. 2018; . ]
Operational operational Katiyar et al. 2018; Sah&%ie}]{iu:g/\;?r%zaom ’
efficiency Abdallah & Al-Ghwayeen 2019 '
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The effect of GSCM practices on the supply chain performance is primarily positive. Ef-
fects on the environmental performance are evident and effects on the operational per-
formance are mainly positive. When considering economic performance, the impact of
GSCM practices is ambiguous. Yet, there is a great potential for GSCM practices to have
a positive effect on economic performance. Due to the context dependency of GSCM
practices, effects on the supply chain performance may vary depending on the com-

pany’s capabilities.

2.2.2 Measurement of downstream performance

When measuring supply chain performance, measures should cover each aspect of the
supply chain. Planning and conceptualizing performance measurement is a prerequisite
for successful implementation of GSCM practices. (Hervani et al. 2005) It is also im-
portant to identify which measures have a substantial effect on the supply chain perfor-
mance. When economic, environmental, and operational measures are ranked in terms
of their effectiveness on supply chain performance, operational measures have the big-
gest influence, and environmental and economic performance measures have a lower
but equal influence on performance (Yu et al. 2022). This is partly supported by Panpatil
et al. (2023) who argue that environmental, economic, and operational measures are
weighted approximately equally. Thus, there is no clear evidence of which performance
dimension has the biggest effect on the supply chain performance because it is context-
dependent. Therefore, companies need to review supply chain activities from environ-
mental, economic, and operational perspectives and identify which activities are the most

critical in terms of performance measurement and improvement.

There are different approaches that could be applied to environmental, economic, and
operational performance measurement. Dey and Cheffi (2013) argue that with an ana-
Iytical hierarchy process, environmental, economic, and operational performance meas-
urement could be integrated across the supply chain and evaluated holistically. The au-
thors add that the utilization of the analytical hierarchy process in the context of perfor-
mance measurement needs to be active and inclusive toward relevant stakeholders.
Supply chain performance measures could also be divided into forward chain and back-
ward chain measures. In the forward chain downstream operations, customer perspec-
tive is important and in the backward chain downstream operations, supplier commitment
is essential. (Olugu et al. 2011) Consequently, supply chain performance measurement
could be done separately with each performance dimension or performance measure-
ment could be aggregated. Separate and aggregate performance measurement could

be also complemented with forward and backward supply chain approaches.
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Yet, the measurement of a green supply chain is considered difficult. Issues related to
the measure implementation are lack of trust, poor communication, lack of technological
capabilities, lack of quality in emissions data, lack of incentives and regulation, lack of
standardized tools, and complexity of supply chains. Therefore, supply chain visibility,
organizational commitment, and standardized approaches need to be improved and de-
veloped. (Hervani et al. 2005; Bhatia et al. 2011; Kaur et al. 2023) There is emerging
regulation, for instance, CSRD and ESRS (European Commission 2022) that supports
companies in terms of standardized measurement and commits companies to sustaina-
ble business nowadays. Next, economic, operational, and environmental performance
measurements are reviewed more in detail in the context of green supply chain manage-

ment.

Economic performance measurement is based on the monetary costs or gains. Eco-
nomic performance could be measured with the cost of resources, disposal cost, and
cost of energy. In addition, economic performance could be measured with profitability
and gained savings in the process. (Dey & Cheffi 2013; Bhattacharya et al. 2014; Tundys
& Wisniewski 2018; Panpatil et al. 2023) If companies want to have a holistic approach,
companies could formulate a green supply chain index that supports managers in meas-
uring the performance of a sustainable supply chain. The green supply chain index is
based on assessing expected monetary returns from the combinations of GSCM prac-
tices and supply chain activities, for instance, assessing expected monetary return from

applying resource reduction in the forward logistics. (Datta & Diffee 2020)

Regarding operational performance measurement, there is a great number of measures.
Operational performance could be measured with used capacity, product quality, and
delivery time (Bhattacharya et al. 2014; Dey & Cheffi 2013). This is supported by Panpatil
et al. (2023) who add that operational performance could be measured with green prac-
tice adaption rate and productivity. Resource efficiency and operational flexibility are also
operational performance measures (Tundys & Wisniewski 2018). Hence, operational
measures focus on produced product characteristics, adaptability, and efficiency in

downstream operations.

Environmental performance measures emphasize the usage or creation of harmful ele-
ments and supportive activities. Environmental performance could be measured with
produced emissions, usage of harmful materials, and produced waste. In addition, the
number of certified suppliers, resource usage, and recycling rate of materials are
measures that could be applied to environmental performance measurement. (Bhatia et
al. 2011; Dey & Cheffi 2013; Bhattacharya et al. 2014; Tundys & Wisniewski 2018; Ehrler

et al. 2023; Panpatil et al. 2023) Supportive activities, such as recycling rate of materials
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and resource usage could also be used in the operational performance measurement
because they also indicate operational performance of green downstream operations.
However, environmental performance measures need to be improved in order to

strengthen their influence on supply chain performance (Yu et al. 2022).

Forward and backward supply chain perspectives could also be applied to environmental
performance measurement. Environmental performance is emphasized in the processes
related to forward logistics, for instance, to packaging and transportation. In turn, back-
ward chain processes have more a comprehensive evaluation because environmental,
economic, and social performance are emphasized. (Tundys & Wisniewski 2018) Envi-
ronmental performance of forward supply chain could be measured with customer inter-
est of green products and diffusion of knowledge about green products. Environmental
performance of backward supply chain could be measured with a volume of the returns,
level of certified processes for supplier evaluation, and number of supplier initiatives re-
lated to green practices. (Olugu et al. 2011) Forward and backward supply chain per-
spectives are applicable to all the mentioned environmental performance measures and

the categorization of environmental performance measures depends on the company.

One of the barriers to GSCM practice and environmental performance measurement im-
plementation is the lack of standardized tools and lack of regulation (Hervani et al. 2005;
Subramanian & Abdulrahman 2017; Kannan et al. 2022; Kaur et al. 2023). There is es-
pecially a lack of guidelines and standardization in the GHG emissions calculation which
is an essential factor in the environmental performance measurement. Therefore, GHG

emissions calculation is next discussed more specifically.

Downstream operations are included in the scope 3 GHG emission category. GHG emis-
sions could be quantified by using either direct measures of emissions data or emission
factors and activity data. Monetary value and distance of an activity are examples of
activity data. (Bhatia et al. 2011) ISO 14083 standard, which focuses on measuring GHG
emissions from transportation, is an example of activity-based calculation in which the
transportation chain is divided into transportation chain elements (TCEs), transportation
operation categories (TOCs), and hub operation categories (HOCs). GHG emissions are
calculated separately for each TCE. (ISO 2023) Ehrler’s et al. (2023) framework refines
the 1ISO 14083 standard further and combines aspects from the GHG protocol by Bhatia
et al. (2011). In the framework, well-to-wheel (WTW) GHG emissions of a transportation
chain include GHG emissions produced in the transportation activities, hub operation
activities, and GHG emissions from energy used in the transportation and hub operation

activities. In the framework’s context, transportation and hub operation activities are cat-
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egorized as TCEs. More specifically, the measurement of GHG emissions in a transpor-
tation chain is based on a calculation of TCE activity which is a product of shipment mass
and travelled distance — the unit is a tonne-kilometer (tkm). After calculating TCE activity,
the emission intensity of a relevant TOC is determined. With TCE activity and TOC or
HOC emission intensity, GHG emissions of a TCE are calculated. Finally, GHG emis-
sions of a transportation chain is a sum of GHG emissions of TCEs. (Ehrler et al. 2023)

Figure 5 illustrates GHG emissions calculation for TCEs.

For transport activity TCEs:

GHG Transport eni?s?on
emission of a activity in “ I
transport tonne- a relevant
activity kilometers
TOC
For hub operation activity TCEs:
GHG
emisi:_cl:-{r?ofa Hub emission
. I— operation x intensity of
hub operation L
achivily activity a relevant
HOC

Figure 5. GHG emissions calculation for TCEs (adapted from Ehrler et al. 2023)

As a conclusion, environmental, economic, and operational performance measurement
could be utilized to track the development of downstream performance and the effects
of green downstream practices. Economic performance measures focus on monetary
costs or gains and operational performance measures emphasize produced product
characteristics, adaptability, and efficiency of downstream operations. Environmental
performance measures focus on the usage or creation of harmful elements and support-
ive activities. Forward and backward supply chain perspectives could be applied to each
performance dimension although academic literature applies these perspectives to en-
vironmental performance measurement. In the context of GSCM practices, downstream
performance measurement is difficult. Challenges of performance measurement are re-
alized especially in environmental performance measurement due to lack of standard-
ized tools, lack of regulation, and lack of capabilities. However, scope 3 category and
ISO 14083 standard are examples of frameworks that support companies in GHG emis-

sions calculation.
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2.3 Synthesis of the literature review

There are internal and external drivers and barriers affecting the implementation of
GSCM practices. There are more internal barriers than external barriers, and there are
more external drivers than internal drivers. Common internal barriers are financial
resources and internal commitment, and common external drivers are social pres-
sure and regulation. From a company perspective, it is essential to identify their signif-
icant drivers and barriers by dividing them into small categories which enables targeting
of actions in the implementation of GSCM practices. When considering GSCM practices,
internal environmental management, green forward logistics, reverse logistics, and
green packaging are applicable to downstream operations. Internal environmental man-
agement could be considered as an overall management of different green practices but
IEM also includes own practices. Consequently, internal environmental manage-
ment, green forward logistics, reverse logistics, and green packaging could be
applied to downstream operations. Depending on the environmental strategy, compa-
nies must evaluate which practices serve their strategy the best when implementing

green downstream practices.

Implementation of green downstream practices is also supported by the performance
evaluation of GSCM practices. Generally, GSCM practices have a positive effect on
environmental and operational performance. The effect on the economic perfor-
mance remains ambiguous but GSCM practices have a great potential in improving
the economic performance. In addition to the identified effects of GSCM practices on
supply chain performance, companies need to know how to measure supply chain per-
formance. Economic performance measures focus on monetary costs or gains (e.g. cost
of energy) and operational performance measures emphasize produced product char-
acteristics, adaptability, and efficiency of downstream operations (e.g. delivery time). En-
vironmental performance measures emphasize the usage or creation of harmful ele-
ments and supportive activities (e.g. GHG emissions) Figure 6 is a theoretical framework
that summarizes the main findings of Chapter 2 and demonstrates practical examples of

the different aspects in the framework.
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Drivers: Barriers:
Environmental awareness (internal) Lack of policies (external)
Regulation (external) Internal commitment (internal)
Social pressure (external) Financial resources (internal)

Green downstream practice implementation and performance evaluation

Environmental Economic Operational
performance performance performance
measures measures measures
(e.g. emissions) (e.g. energy cost) (e.g. delivery time)

GSCM practices:

Internal environmental management (e.g. internal policy development)
Green forward logistics (e.g. freight consolidation)
Reverse logistics (e.g. re-manufacturing)
Green packaging (e.g. reusable packages)

Positive effect Ambiguous

Positive effect
on effect on ;
. . on operational

environmental economic
performance

performance performance

. . Decrease / increase in Increase in operative

Increase in resource efficiency ) :
operative costs efficiency

Figure 6. Theoretical framework for the implementation of green downstream prac-
tices (created by the author)

With the constructed theoretical framework, empirical results can be compared to theo-
retical findings. In Figure 6, there are examples from each implementation perspective
(drivers, barriers, performance measures, GSCM practices, and effect on performance)
to add practical depth to the theoretical findings. In Chapter 5, similarities and differences

of empirical and theoretical findings are discussed.
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3.RESEARCH METHODOLOGY

In this chapter, research methodological decisions and research process are discussed.
Research design is described in the subchapter 3.1. Hereafter, background of the case
company and the research scope in the case company are discussed in the subchapter
3.2. Lastly, data collection process is described in the subchapter 3.3 and data analysis

process is outlined in the subchapter 3.4.

3.1 Research design

Research design of case studies includes five perspective that are form of questions,
propositions, case, linkage between data and propositions, and criteria for interpretations
(Yin 2018, p. 27). In business and management research, there is a process for conduct-
ing research design. The conceptual process includes determination of research ideol-
ogy, research strategy, research method, and research technique. (Strang 2015, p. 4)
Research design of this thesis is constructed accordingly to both Strang (2015, p. 4) and
Yin’s (2018, p. 27) books. Table 4 summarizes the formulated research design of the

thesis.

Table 4. Research design decisions adapted from Strang (2015, p. 4) and Yin (2018, p. 27)

Research design
component

Sub-category of
design component

Methodological decision

Research ideology

Philosophical position

Pragmatism

Research strategy

Generalization goal

Abduction

Form of questions

Descriptive, explanatory

Level of analysis

Individual level

Data type

Qualitative

Research method

Case study

Research
technique

Data collection

Semi-structured interviews (cross-sectional)

Data analysis

Thematic analysis adapted from
Guest et al. (2012, Chapter 3), Gioia et al. (2013),
Saunders et al. (2019, pp. 652—660), and
Hirsjarvi and Hurme (2022, Chapter 7.4)

Research ideology and philosophical position is pragmatism due to the emphasis of the
practical aspects in this thesis. Pragmatism focuses on practices in reality, and it also
highlights practical knowledge and solutions that would solve a problem presented in the
research (Saunders et al. 2019, p. 145). This is aligned with the thesis’ research setting
in which green downstream practices, their impacts, and factors affecting implementation

of green downstream practices are investigated.
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Pragmatic research ideology is often linked with an abductive approach as a generaliza-
tion goal which is related to research strategy. Data is used in the investigation of the
research problem and the findings are then reflected to theory which could adapt the
existing theory. In other words, daily insights are reflected on the concepts that explain
reality. (Eriksson & Kovalainen 2008, Chapter 2; Saunders et al. 2019, pp. 157, 160)
Abductive approach is useful when new ideas are wanted to be created. For example,
conducted theoretical frameworks are usually modified due to the new insights gained
from the practice. (Dubois & Gadde 2002) Hence, the abductive approach is feasible in
this thesis because practical insights are wanted to be used to stress the current aca-
demic literature that partly lacks practical insights due to the context dependency and

complexity of green downstream practices.

Form of questions is both descriptive and explanatory which supports the abductive ap-
proach. It is essential to identify the form of questions because it associates strongly with
the research method (Yin 2018, p. 27). Descriptive research is a description of events
whereas explanatory research explains associations between variables (Saunders et al.
2019, p. 187-188). The emphasis is on the descriptive side because the thesis provides
a distinct set of practices and factors affecting implementation. However, the objective
of the thesis is to create a conceptual framework for the implementation of green down-
stream practices and therefore there is an explanatory aspect incorporated in the re-
search which is taken into account in the data collection. Moreover, the level of analysis
is individual meaning that the research questions are wanted to be answered via individ-
ual perceptions of the events. Level of analysis is important to define because it is later
linked to the data collection (Strang 2015, p. 33). Since the form of questions is descrip-

tive and partly explanatory, data type is qualitative.

Research method is a case study in the thesis. According to Dubois and Gadde (2002),
profound insights could be gained from the case study. Practical aspects are also com-
mon in the case study, and the objective of the case study is to understand the phenom-
enon by utilizing the context of the case. Therefore, participants and the setting of the
case study evolve the researcher’s understanding of the phenomenon. (Eriksson & Ko-
valainen 2008, Chapter 9; Saunders et al. 2019, pp. 196—197) Hence, the case study is

aligned with the pragmatic research philosophy and abduction.

In this thesis, the research technique in the data collection is semi-structured interviews.
The time horizon of the thesis is cross-sectional, meaning that the research subject is
studied in a distinct short timeframe (Saunders et al. 2019, p. 212). When it comes to the
interviews’ advantages, they enable a thorough investigation of the research topic, and

the researcher often has possibilities to increase the accuracy of data during interviews
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by repeating questions or correcting misunderstandings (Tuomi & Sarajarvi 2018, Chap-
ter 3.1). In the semi-structured interviews, the researcher also has flexibility in the order
of presenting questions but the interviews must have certain themes that are discussed.
Semi-structured interviews enable an in-depth data due to possibility of the researcher
to respond to interviewees’ answers. (Eriksson & Kovalainen 2008, Chapter 7; Hirsjarvi
& Hurme 2022, Chapter 4.2.3).

Considering the data analysis techniques, thematic analysis is applied in the thesis. Cod-
ing could be used to label different categories that could be later utilized to create themes
that explain the research subject. (Guest et al. 2012, Chapter 3; Saunders et al. 2019,
pp. 651, 653). Thematic analysis is suitable in the case study setting and abductive ap-
proach because themes are derived from the empirical setting and the empirical themes
are then reflected on the theoretical findings. Gioia et al. (2013) propose a similar ap-
proach for thematic analysis in which aggregate dimensions, second order themes, and
first order concepts are identified. Thematic analysis process in the thesis follows Gioia’s
et al. (2013) method but it also adapts other perspectives from the academic literature.

Data analysis process is described more in detail in sub-chapter 3.4.

3.2 Case company and research scope

The case company is a publicly listed company that operates in over 50 countries and
provides material handling solutions for customers across different industries. Material
handling solutions include products that enable sustainable, smart, and safe handling
processes and services for the whole product lifecycle. The biggest customer segments
are container handling, manufacturing, and construction and engineering industries.
From sales perspective, the case company’s net sales are approximately 4000 million
euros. Europe, Middle East, and Africa region covers almost 50 % of the sales, Americas
region covers almost 40 % of the sales, and Asia-Pacific region covers over 10 % of the
sales. From personnel perspective, there are approximately 16 500 employees of which
60 % work in Europe, Middle East, and Africa region, 20 % work in Americas region, and

20 % work in Asia-Pacific region.

Due to a large variety of the case company’s products and complexity of the company’s
downstream networks, the scope of the case study is narrowed. The case company’s
downstream network includes intermediaries, such as distributors and competitors that
distribute products onwards. Hence, the scope of the thesis focuses on the actions
between the case company and the first-tier customers because there is a lack of
transparency and knowledge of the later tiers of the downstream. Manufacturing pro-

cesses and product design are excluded from the scope in order to enable deep
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analysis of the downstream operations. Moreover, there is a large variety of products
with different sales volumes and downstream networks. Therefore, the context of the
thesis focuses on a single product platform that has a large sales volume and a
global downstream network. More in detail, the product is manufactured in three loca-
tions and the manufacturing process for the product is configure-to-order (CTO). The
product of interest has substantial variance in the potential configuration of the product
because each essential part of the product has a significant amount of configuration op-

tions. Annual manufacturing volume of the product is roughly 15 000 units.

3.3 Data collection

As mentioned in subchapter 3.1, data collection technique was semi-structured inter-
views. Interviews were held in August 2024 with internal employees in the case com-
pany. Due to the complexity of the research subject, interviewees were carefully se-
lected. In other words, purposive sampling was used in the data collection to ensure
heterogeneity of answers and profound investigation of the subject (Saunders et al.
2019, p. 813). Interviewees were selected from four different company functions that are
sustainability, supply operations, procurement, and logistics. Moreover, selected inter-
viewees had different roles and they worked at different organizational levels. In total,

there were 11 interviews. Table 5 summarizes interview related data.

Table 5. Information related to the interviews and interviewees (created by the author)
Interview Interview
Interview code Function Role duration date
(minutes) a
L1 Logistics Global director 95 14.8.2024
L2 Logistics Process owner 66 12.8.2024
L3 Logistics Local manager 77 12.8.2024
P1 Procurement Sustainability manager 65 19.8.2024
S1 Sustainability Sustainability manager 60 15.8.2024
S2 Sustainability Sustainability assessment manager 65 14.8.2024
SO1 Supply operations Supply director 55 16.8.2024
SO2 Supply operations Global order manager 55 16.8.2024
SO3 Supply operations Category manager 68 13.8.2024
S04 Supply operations Product sustainability manager 79 21.8.2024
S0O5 Supply operations Projects and development director 60 15.8.2024

Before the interviews, a short descriptive document of the thesis’ subject and scope was
sent to each interviewee which is suggested by Tuomi and Sarajarvi (2018, Chapter 3.1).
The document also included information about the data usage in the thesis, and a per-

mission to record the interview and to use the transcript of the recording was asked. At
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the beginning of each interview, interviewees were given a short presentation of the pur-
pose of the interview — which themes would be discussed and what would be the focus-
ing areas of the thesis. In addition, interviewees were provided general information about

the product that was in the research scope if they were not familiar with the product.

Interviews were held remotely via Microsoft Teams in which the interviews were recorded
and transcribed. Recording of the interview contributes to the interview’s fluency because
the researcher does not have to write thorough notes (Hirsjarvi & Hurme 2022, Chapter
6.3.1). During the interviews, brief notes were made by the researcher which enabled
linking questions to practical examples that were presented in the interviews. Since semi-
structured interviews were conducted, interviews included themes that were derived
partly from the theory and the themes were related to the research questions. Therefore,
interviews included typical questions that were related to the themes, but additional ques-
tions were asked and the wording of the questions was changed depending on the inter-
viewees’ answers. Interview structure, typical interview questions, and interview themes
are presented in Appendix A. At the end of each interview, a short summary of the inter-
viewee’s answers was orally presented to avoid any misunderstandings in the answers

which is recommended by Saunders et al. (2019, p. 461).

3.4 Data analysis

As mentioned in subchapter 3.1, thematic analysis is utilized as a data analysis tech-
nique in this thesis. Hirsjarvi and Hurme (2022, Chapter 7.4) note that the analysis pro-
cess for qualitative data has three steps that are reading the materials, classification of
data, and finding associations. Authors continue that after the analysis, the researcher
can make the empirical synthesis in which the researcher interprets the findings, reflects
findings to theory, and creates an overall view of the phenomenon. In the context of the
thematic analysis process, there are similar steps that are familiarization of the data, data
coding, recognizing associations and themes, and refining themes and testing hypothe-
sis (Saunders et al. 2019, pp. 652-660). Gioia et al. (2013) introduce an alternative ap-
proach for theming which consists of three perspectives that are first order concepts,
second order themes, and aggregate dimensions. According to authors, first order con-
cepts include practical insights that are clustered into second order themes that are later
grouped to aggregate dimensions. With this approach, in-depth analysis of a research
phenomenon can be conducted. In addition, the thematic analysis process could include
iterative aspects, for example, coding could be done twice during different timeframes to

strengthen the researcher’s interpretations (Guest et al. 2012, Chapter 3).
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Thematic data analysis process was constructed for the thesis according to the insights
in the academic literature. The thematic data analysis process included five steps that
were data collection, familiarization of data, recognition of first order concepts, finding
second order themes and creating aggregate dimensions, and interpretations. The pro-
cess was iterative in terms of the data familiarization, recognition of first order concepts,
and finding second order themes and aggregate dimensions to contribute to the correct-
ness of the interpretations as suggested by Guest et al. (2012, Chapter 3). The analysis
process was done with Atlas software and Excel. Figure 7 illustrates the described pro-

cess.

Data collection

Familiarization of data

Recognition of first order
concepts

Finding second order themes
and aggregate dimensions

Interpretations

Figure 7. Thematic data analysis process adapted from Guest et al. (2012,
Chapter 3), Gioia et al. (2013), Saunders et al. (2019, pp. 652—-660), and
Hirsjérvi and Hurme (2022, Chapter 7.4)

Example of the results of analysis process is presented in the appendix B. In the exam-
ple, factors affecting implementation of forward chain green practices are presented with
first order concepts, second order themes and aggregate dimensions. Similar approach

was applied to the whole interview material.
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4. RESULTS

In this chapter, results of the thematic analysis are presented. Since thematic analysis
has been utilized as an analysis method, results are presented as aggregate dimen-

sions that are bolded, second order themes that are underlined, and first order con-

cepts that are not formatted in the text which follows Gioia’s et al. (2013) approach for
analyzing qualitative data. To strengthen the transparency of the thematic analysis pro-
cess, examples of researcher’s interpretations are presented in Table 7, Table 8, and
Table 10 by adding short direct quotes from each reference. The structure of this chapter
follows the interview structure (Appendix A). First, the current state of ecological aware-
ness in the case company and the case company’s industry are discussed. Second,
forward supply chain operations are reviewed. Third, backward supply chain (i.e. reverse
logistics) operations are discussed. Lastly, conclusions of the empirical results are pre-

sented and a conceptual framework is reviewed.

4.1 Environmental awareness in the industry and case com-
pany

As mentioned in sub-chapter 3.2, the case company’s biggest customer segments are

container handling, manufacturing, and construction and engineering industries. Gener-

ally, these industries are considered a little conservative regarding environmental topics

although new green practices are implemented gradually and environmental awareness

is increasing over time (L3; P1; S1).

“l think ecological aspects are not arisen yet that much or nowadays these topics
are brought up more and more but, in a way, if the customer needs a product,
they will purchase it one way or another whether it is environmentally friendly or
not.” (L3)

“There are for sure a lot of new green practices but there is some kind of strong
resistance to change in this industry because costs are still discussed more than

green value delivering.” (P1)

Thus, there is a willingness to implement green solutions if there is no significant differ-
ence between the prices of ecological and non-ecological products. Nevertheless, eco-

nomic factors seem to be more important than environmental factors in the industry.

From the case company’s perspective, green practices and green values in the industry

are shown as an increasing demand in the product characteristics. However, there is a
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lot of variation across customer segments regarding the demand of green solutions. (L2;
S02; SO4; S2)

“In the customer interface, there has been an increasing interest in environmental
topics because big companies want to do something to their image due to external

requirements.” (SO2)

“Especially in the ports industry, products are wanted to be more ecological due
to the diesel tax. In addition, ports produce a lot of emissions and therefore our

customers want ecological solutions more.” (L2)

Hence, there are external requirements affecting customers, such as regulation and re-
taining brand image, and therefore, the case company faces demand for green solutions.
Another example of the regulation that affects the case company’s industry is packaging.
Europe requires that packaging materials are partly recyclable and if the requirements
are not met, tax penalties need to be paid (SO3). Therefore, green products and prac-

tices enable more profitable business for customers and the case company in the indus-
try.

When it comes to the case company, environmental awareness is on a good level. Most
of the work related to green practices contributes to increasing environmental awareness
more in the company. For example, there is a centralized sustainability function that sup-
ports business units by providing concrete ecological actions and there is internal com-
munication about how to influence ecologically at the operative level (L2; P1; SO1; SO2;
S1; S2). Internal communication has been effective because it has reached the operative

level.

“Now, when ecological topics are discussed all the time in our company, | have

started to understand and see things that | could affect ecologically.” (L3)

Moreover, environmental awareness in the case company is shown as a transition to
green operations. One of the factories has reached carbon neutral factory certificate in
which development of the earlier carbon reduction and future carbon reduction plans
have been required (SO1). Acquirement of the solar panels to other production site is
also under investigation (SO5). On a monthly basis, packaging operations are adjusted
according to the latest global and national regulations (SO3). These actions primarily
focus on own operations and enhancing their environmental performance either on com-
pany’s own initiative or by obligations set by regulation. In addition to own internal oper-
ations, external actors in the supply chain are followed, for example, emissions data of
logistics suppliers’ operations are gathered from the LSPs, and the emissions data is

then analyzed and summarized in the annual sustainability report (L1; SO1).
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To conclude, environmental awareness is on a good level in the case company because
it has been incorporated into the daily work of employees and the case company has
also done concrete actions, such as a transition to green operations and increasing more
environmental awareness internally. However, the case company’s industry is a little
conservative, but environmental awareness is gradually developing over time due to ex-
ternal pressure, such as regulation, on the customer end. Economic factors are still more
important than environmental factors in the end. Next, green downstream practices are

reviewed in the context of forward downstream operations.

4.2 Forward chain downstream operations

This sub-chapter focuses on the forward chain operations in the downstream. In other
words, operations that begin after the manufacturing or operations that affect customer
delivery process (excluding product design) are reviewed. First, GSCM practices that are
applicable in the downstream operations are discussed. Second, factors affecting imple-
mentation of the forward chain green practices are reviewed. Lastly, effects of the for-

ward chain green practices on downstream performance are presented.

4.2.1 Applicable green practices

Current state

As mentioned in the sub-chapter 4.1, the case company has a strong environmental
awareness and therefore they apply many green practices in their downstream opera-
tions. The most common green practices that are utilized in the case company are re-
lated to green forward logistics aggregate dimension. In the green forward logistics,

transportation planning related green practices are the most familiarly utilized in the case

company.

“The better we can plan our transportations and utilize sea freight the bigger the
difference is in logistics emissions when compared to air freight... If we go even
more into details, then the number of pick-ups comes to my mind and from that
perspective, we try to evaluate what would be the effect if fewer carriers would do
the pick-up.” (L1)

“Here we actually calculate how many loading meters do our deliveries require

and we don’t just randomly book full truck deliveries.” (L2)
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To summarize, freight consolidation, freight mode selection, logistics pick-up frequency,
and calculation of loading meters are green practices (L1; L2; L3; P1; SO1; SO2; SO4;
SO05; S1; S2) that could be categorized under transportation planning.

Another second order theme in green forward logistics is outbound operations. One of

the production sites runs on renewable energy (SO1; SO5; S2) which contributes to the
environmental performance of outbound operations. In addition, electric equipment, such
as electric lift trucks, are utilized in outbound logistics (SO1; SO4; S1). Outbound han-
dling is also tried to be optimized so there would be fewer transfers in the outbound area

which reduces the use of outbound equipment (L1; L3).

The final second order theme in green forward logistics is LSPs’ green offering. LSPs

offer green transportations that include either the usage of biofuel or electric equipment.
However, green transportations have a higher price than regular transportations and

therefore, they are not used regularly in the case company. (P1; SO1; SO4; S1)

In addition to green forward logistics aggregate dimension, internal environmental
management theme emerges in the case company as well. More specifically, green

practices related to sales and operations planning second order theme are considered

important. Demand and supply planning enable optimization of operations because they
guide how the operations are executed (L1; L2; P1; SO5). If the demand and supply
plans are accurate, other green practices, such as transportation mode selection and
freight consolidation, could be executed according to the transportation plan which is
based on the demand and supply plans. Another important aspect in sales and opera-
tions planning is order routing. In the case company, order routes are evaluated because
optimized routes decrease lead time and distance of transportations (SO2; SO4; SO5;
S1).

Another second order theme in internal environmental management is development of

measurement capabilities. There are three practices that are analysis of emissions de-

velopment, building internal data capabilities, and co-operation with external stakehold-
ers, for example, LSPs provide their own reports that include transportation emissions.
The emphasis in these practices is on understanding the current state of emissions and

the trend of emissions development. (L1; SO4; S1)

“We have this kind of collaboration with logistics service providers in which we
together try to develop their data quality... We also want to understand to which
direction we are heading (in terms of emissions) and what would be the potential
hot spots.” (S1)
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The last second order theme in internal environmental management is promotion of

green opportunities which is not emphasized a lot in the case company. Environmental

awareness is tried to be increased by communicating how ecological aspects could be
considered in the daily work of employees (SO1; S1). There is also an ongoing investi-
gation of circular economy business models that could be implemented in the case com-
pany, but the allocated resources in this activity are very limited (S1). Increasing envi-
ronmental awareness and investigation of circular economy business models are internal
practices but there is also an external practice that involves the customer. Green config-
urations are sometimes offered to customers by the sales (S2) which enhances the en-

vironmental performance of the case company’s downstream.

The final aggregate dimension in the forward downstream operations is green packag-

ing. In green packaging, second order themes usage of packaging materials and in-

creasing life cycle of packages arise. When considering the usage of packaging materi-

als, the case company utilizes recyclable packaging materials (L1; L2; L3; P1; SO2; SO3;
S04; SO5; S1; S2). Another perspective in the usage of packaging materials is packag-
ing efficiency which is adjusted in the operative level (L1; L2; L3; SO3; SO4; SO5; S1).
When considering the life cycle increase of packages, common practice in the case com-
pany is to reuse packages which requires that customers return the packages to the case
company (L2; SO2; SO4). According to the interviewees, green packaging and especially
the usage of recyclable materials is one of the most common green practices that is

currently applied. Table 6 summarizes the results of green practices.
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Table 6. Summary of green practices in the forward chain operations (created by the author)
Aggregate Second order Green practice References
dimension theme (first order concept)

Freight consolidation L1; L2, 13, P1; SO1; SO2; SO4;
9 S05; S2
Freight mode selection L1; P1; SO2; SO4; SO5; S1
Transportation
planning Logistics pick-up frequency L1; L2; L3; SO4; SO5
Calcula;c:qoer;eorgloadlng L2: L3: SO4: SO5
Green forward
logistics Electric equipment SO1; SO4; S1
Outbound Production site eco-friendly , _
operations energy SO1; SO5; §2
Outbound handling L1; L3
LSPs' green Electric equipment SO1; SO4; S1
offering LSPs' green fuel P1; SO4
Sales and Demand planning L1; L2; P1; SO5
operations . U h DA,
planning Supply planning L1; L2; P1; SO5
Order routing S02; SO4; SO5; S1
Analysis of emission L1: SO4: S1
development
Measurement - n
Internal capability Co-operation with external L1: SO4: S1
environmental | gevelopment actors
management BUIldlng internal data S1
capabilities
Increasing environmental SO1: S1
. awareness
Promotion of Investigation of circular 31
green economy business models
opportunities - -
Offer green configurations to S92
customers
. Recyclable packaging L1; L2; L3; P1; SO2; SO3; SO4;
Packaging : an.
material materials SO5; S1; S2
usage
Greef‘ 9 Packaging efficiency L1; L2; L3; SO3; SO4; SO5; S1
packaging
Increasing
lifecycle of Reusage of packages L2; SO2; SO4
packages

To summarize green forward chain operations, green downstream practices could be

categorized into three aggregate dimensions that are green forward logistics, internal
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environmental management, and green packaging. All the aggregate dimensions include
second order themes which include specific green practices (first order concepts). Re-
garding second order themes of each aggregate dimension, the case company currently
emphasizes transportation planning, sales and operations planning, and packaging ma-

terial usage related practices.
Future improvement areas

All interviewees have noted that all current green practices could be improved. There-
fore, all aggregate dimensions (green forward logistics, internal environmental man-
agement, and green packaging) appear in the future improvement areas. Regarding

the second order themes, green practices related to the transportation planning, LSPs’

green offering, sales and operations planning, measurement capability development,

packaging material usage, and increasing life cycle of packages could be improved ac-

cording to the interviewees. However, there are practices from each aggregate dimen-
sion (green forward logistics, internal environmental management, and green packaging)
that are wanted to be emphasized in the future due to the potential for improvement.

Next, practices that have the biggest improvement potential in the future are discussed.

When considering green forward logistics, transportation planning second order theme

could be improved. More in detalil, freight consolidation and freight mode selection could
be improved in the future (L1; L2; L3; SO2; SO5; S1; S2).

“Air freight is sometimes requested in different customer deliveries so we are kind
of in a different world regarding sustainability because the urgency of deliveries
seems to often override these ecological topics especially when one has money.”
(SO2)

Reasons for using air freight are primarily caused by poor schedule planning from cus-
tomer-end, ambiguity in the order details or raw material delays on the manufacturing
company side (SO1; SO2). In order to reduce the use of air freight, the case company
needs to plan their operations carefully and ensure that customers have understood the

delivery time.

From internal environmental management perspective, sales and operations planning

second order theme could be improved. More specifically, order routing should be em-
phasized (L2; P1; SO5; S2). According to interviewee P1, regional deliveries should be
considered more because they naturally reduce delivery times and transportation dis-
tances which also contributes to customer satisfaction. Hence, there is a positive asso-
ciation between environmental and operative performance when order routings are opti-

mized.
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In terms of green packaging, packaging material usage second order theme could be

improved. Especially, recyclable packaging materials and packaging efficiency should
be emphasized more in the future (L1; L3; SO3; SO4; S1; S2). Interviewees S1 and SO4
highlight that the case company has already done actions regarding recyclable materials
and packaging efficiency, but there is still potential to improve these practices, for exam-
ple, packages could have a higher proportion of recyclable materials and packages could
be more compact. Moreover, interviewee S1 adds that these practices would be an easy
development target for the case company because practices related to the usage of

packaging materials have been emphasized in the company for a while.

Regarding the future improvement of green practices in the case company, there are a
couple green practices that are not utilized currently but they could be implemented in
the future. First, common product configures could be investigated (P1). Interviewee P1
adds that identification of common product configures would contribute to the inventory
management of assembly stock and its emissions. This green practice could be catego-

rized under sales and operations planning second order theme which is under internal

environmental management.

Second, emission measurement of logistics could be improved in the future because it
is currently based on many simplifications. In the transportation emissions reporting,
transportation lanes have fixed parameters, such as distance and freight mode, and the
only variables that significantly affect the calculation of transportation emissions are
weight and volume of the delivery. In reality, the vessel could diverge from the agreed
transportation lane substantially which should have an impact on the emissions reporting
but due to simplified calculation logics, divergence in the lane would not show up in the
emissions reporting. (L1) In this case, the case company has limited opportunities for
influence. If the case company wants to utilize LSPs’ emissions reporting in the future,
the only way to improve emissions measurement is to co-operate more with LSPs. De-

velopment of logistics emissions reporting could be categorized under measurement ca-

pability development second order theme which is under internal environmental man-

agement.

Lastly, packaging modules could be utilized in the future. With packaging modules, pack-
ages could be built according to the size of the product which increases the packaging
efficiency. Currently, the case company uses a limited amount of package sizes to con-
trol the package portfolio in the site. (SO3) Packaging modules could be categorized

under packaging material usage second order theme which is under green packaging.

Table 7 summarizes the results of the green practices that could be improved in the case

company.
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Table 7. Summary of green practices that could be improved in the case company (created by the
author)
Aggregate Second order Green practice R
- . . eferences
dimension theme (first order concept)
“...transportation mode
selection because it has a substantial effect on emis-
sions.” (L1)
Freight mode “We need to reduce air freight in the future.” (L2)
selection “We need to prepare earlier so we don’t have to use air
freight.” (L3)
“Well, flying is not ecological.” (SO2)
“We need to think how we deliver our products.” (S1)
. “It is better if we can load pillows and steel to the same
Transportation container.” (L1)
planning “We would try to put 3 products instead of 1 into
Freight consolidation container.” (SO5)
“I think there is a lot of potential in freight
Green consolidation.” (S1)
foryvqrd “... avoiding empty deliveries.” (S2)
logistics Logistics pick-up “It is possible to consider if fewer carriers would do the
frequency pick-up.” (L1)
Calculation of loading “...some units book a full truck without calculating
meters anything.” (L2)
“Did | miss carriers’ favourite subject,
i.e. biofuel?” (L1)
) “...how to negotiate better prices for biofuel” (L2);
LSPs' LSPs’ green fuel “Do we have more demand for green
S green transportation?” (SO4)
offering “... renewable fuels in logistics.” (S2)
“We could have certain principals, e.g. fully electric
Electric equipment deliveries.” (S1);
“... electric vehicles in logistics.” (S2)
“... how we handle and route orders.” (L2)
Order routing “Regional deliveries could be utilized.” (P1)
“... plan our routes better.” (SO5)
Sales and : “... planning of order routes.” (S2)
operations Demand planning “... scheduling of orders” (L2)
Internal planning Supply planning “... scheduling of supply plan” (L2)
environmental Finding common
management product “Have we investigated enough common product configu-
configurations rations so we could prepare better?” (P1)
Measurement Logistics emission “First thing that comes to my mind is measurement ca-
capability . m_eas_urement pabilities.” (L1)
develo Building internal data | “... improvement of our capabilities so we could calcu-
pment o X
capabilities late.” (S1)
“Which type of materials should be preferred so we
would produce less emissions.” (L1)
Recyclable “... wooden pallet collars that are recycled.” (L3);
packaging “... usage of recyclable plastics could be
. materials implemented more.” (SO3);
Packaging “We should thi%k which materialé are zjsed." (SO4)
material “... usage of bio-based materials.” (S1)
GLeen usage “How we consider weight in packaging.” (L1)
packaging . - “... packaging efficiency in the near future.” (SO3
Packaging efficiency “We can igm;?rove our gackaging efficiency.”( (S1 ))
“... minimize packaging.” (S2)
Packaging modules “We could implement packaging modules.” (SO3)
Ir;;;i?,i:gg Reusage of “FOCUS“Véi”tbe onlthe reltjsage of plackages.” (L3)
packages eturnable packages could be an

of packages

improvement idea.” (SO4)
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To summarize the future improvements of green practices in the case company, freight
mode selection and freight consolidation have the biggest potential of improvement in

the transportation planning second order theme. When considering sales and operations

planning second order theme, order routing could be improved by emphasizing regional

deliveries. In the packaging material usage second order theme, recyclable packaging

materials and packaging efficiency could be improved although these practices have
been highlighted in the case company. In turn, investigation of common product config-
ures, logistics emissions measurement, and packaging modules are new green practices

that could be considered in the future.

4.2.2 Factors affecting implementation of green practices
This sub-chapter is divided into two parts. The first part addresses drivers that affect
implementation of green practices in the forward chain operations. In turn, the second

part addresses barriers that affect implementation of green practices.
Drivers

The most common theme that drives the implementation of green practices in the forward
chain operations is gaining competitive advantage. In other words, the case company
perceives green practices as a competitive driver. More in detail, the competitive as-

pect is explained by business opportunities and company reputation second order

themes.

Green practices as business opportunities appear in many forms. Cost efficiency is a
major driver for implementing green practices, such as freight consolidation and order

routing, because some of them go hand in hand with cost efficiency (L1; L2; SO4; SO5).

“Usually in freight consolidation, it is reasonable to make decisions with economic

perspective in mind.” (SO5)

Another monetary driver is external incentives set, for example by EU (S1). Hence, some
green practices are more monetary driven rather than environmentally driven. Moreover,
sustainability is a prevalent global trend that drives the company to seek opportunities
from green practices (SO3). Implementation of green practices also creates customer
value (SO1; SO4) and gains competitive advantage (L3). Green practices could even
increase company sales in the future due to increasing environmental awareness among

customers (SO4).

Green practices are also implemented to contribute to the company’s reputation. The
case company has taken own initiative on becoming the forerunner in terms of sustain-

able business practices and setting own climate targets (L1; P1; SO3; SO4; S1; S2).
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Therefore, utilization and implementation of green practices are driven by company val-
ues (P1) which also contributes to the brand image (SO4; S2). Good company reputation
is aligned with seeking business opportunities in markets in which environmental aware-
ness increases gradually. Thus, company reputation and business opportunities are

competitive drivers for utilizing and implementing green practices in the case company.

The second aggregate dimension is intra-company drivers that affect implementation

of green practices. First, operational execution aspects second order theme drives the

implementation. Management commitment is considered the most important driver in the
case company because environmental initiatives should be pushed from top manage-
ment down to operative level (L2; L3; P1; SO3). Interviewee SO3 adds that green prac-
tices could be utilized more if the top management would commit to more ambitious
climate targets but the operative level does not have the authority to make these deci-
sions. Internal co-operation also drives the implementation of green practices because
co-operation contributes to the feasibility of new green practices. In internal co-operation,
transparency of actions is important because it mitigates resistance to change. In each
business unit or business line, there should be also more local ownership in terms of
green practices. This means that there could be “sustainability agents” that familiarize
themselves a little more with green practices than regular employees which would con-
tribute to the internal co-operation. (L2; L3; SO5; S2)

Second, internal environmental mindset second order theme drives the implementation

of green practices. The case company puts a lot of effort in increasing environmental
awareness by communicating in different organizational levels (L3; SO1; SO5; S1). An-
other example is creating business cases of the implementation of green practices. With
business case creation, environmental awareness could be increased and the business

cases also contribute to the management commitment. (P1)

Lastly, employee level aspects second order theme is included in the intra-company driv-

ers. For example, internal incentives (S1) and meaningfulness of work (SO4) are drivers
for green practices. Internal incentives could be linked with environmental targets that
are set by top management which would also contribute to the management commit-
ment. Itis important to be aware of employee level drivers because it mitigates resistance

to change when implementing or developing new green practices.

Considering the industries in which the case company operates, the markets change
over time. From the case company’s perspective, the third aggregate dimension is dy-
namic market that drives the implementation of green practices. Market dynamics are

primarily guided by regulation and customer pull second order themes. From regulation’s
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point of view, there are global and national regulations that obligate companies to oper-
ate sustainably, for example, proportion of recyclable materials in packaging has in-
creased in Europe (L2; SO1; SO3; SO4; S1). Increasing taxation of diesel fuel or plastic
in packaging are examples of another form of regulation (L2; SO1; SO3; SO4). Hence,
the case company perceives regulation as a driver to implement green practices because
otherwise the profitability of the business would weaken due to regulatory penalties. Re-
garding customer pull, customer requirements drive the implementation of green prac-
tices (L3; P1; SO1; SO2; SO4). Especially if the customer would be willing to pay extra,
the case company would implement more green practices (SO2). From the case com-
pany’s perspective, customer requirements regarding green practices could change over
time. Most likely there is a strong positive association between customer requirements
and regulation because regulation sets external pressure on customers’ operations.
Hence, the case company must know customer requirements and especially the devel-
opment of regulation in order to sustain competitive advantage in the dynamic market.

Table 8 summarizes the drivers related to the implementation of green practices.

Table 8. Summary of drivers related to implementation of forward chain green practices (created by
the author)
Aggregate Second order Driver
) . . References
dimension theme (first order concept)
“... causes extra savings.” (L1)
- “... monetary savings are pursued.” (L2)
Cost efficiency “... we can save in material costs...” (SO4)
“It is always related to costs...” (SO5)
Customer value “... affects customers’ decision making.” (SO1)
“Looks good in the customer-end.” (SO4)
Business

Green practices
asa
competitive
driver

opportunities

Competitive advantage

“... it's a big asset in the market.” (L3)

Global trend

“Well, it is a current direction of world.” (SO3)

Potential increase in

sales

“... we could get more business...” (SO4)

External incentives

“... external incentives for the transition...” (S1)

Company
reputation

Own climate targets

“We have very ambitious targets.” (L1)
“We are committed to achieve net zero level in our own
operations.” (P1);
“We have these targets...” (SO3)
“As a company, we have very ambitious climate
targets.” (SO4)
“We have our own climate targets...” (S2)

Own initiative

“... comes from our own commitment...” (P1)
“We want to be benchmarked in this area.” (SO4)
“We want to be a leader of sustainability.” (S1)

Brand image

“... we could communicate about best
practices...” (SO4)
“... contributes to aggregate sustainability package of a
company.” (S2)

Company values

“...itis in our company values.” (P1)
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Intra-company
drivers

Operational
execution
aspects

Management
commitment

“... actions are enabled by the management.” (L2)
“... it probably comes from management
commitment.” (L3)

“If top management requires certain things...” (P1)
“If permission is given by the management...” (SO3)

Local ownership

“... as a unit, you have to be accountable in some way.”

(L2)
“In each business line, there would be sustainability
agents...” (SO5)
“... importance of local ownership.” (S2)

Internal co-operation

“... skills would come from someone else and then we
could proceed together.” (L3)
“... itis about joint action...” (S2)

Transparency

“... certain transparency in change

management...” (S2)

Internal
environmental
mindset

Increase in
environmental
awareness

“... it starts to increase our awareness.” (L3)
“... to communicate how everyone could affect
emission reduction.” (SO1)
“... overall understanding and increasing it...” (SO5)
“... increasing awareness... (S1)

Creating business cases

“... if we would have more business cases...” (P1)

Employee level
aspects

Internal incentives

“We could reward employees...” (S1)

Meaningful work

“... why do | like my work?” (SO4)

Dynamic
market as a
driver

Regulation

Global regulation

“... regulation that obligates is efficient.” (L2)
“... regulation of green topics...” (SO1)
“... all sorts of regulation.” (SO4)
“Regulation affects for sure.” (S1)

National regulation

“... regulation that obligates is efficient.” (L2)
“Different countries have different
regulation...” (SO3)

Taxation

“...products are wanted to be more ecological due to the

diesel tax.” (L2)
“Taxation of regular diesel...” (SO1)
“... need to be paid penalty taxes...” (SO3)
“Plastic tax in Spain...” (SO4)

Customer pull

Customer
requirements

“... it arises more and more important among
customers.” (L3)
“l consider customer requirements are important
factors.” (P1)
“... it comes from the customers” (SO1)
“Drivers come from customer-end.” (SO2)
“l would say customer requirements...” (SO4)

Customer willing to pay
extra

“... voluntary additional costs to customer from green
delivery.” (SO2)

To conclude, gaining competitive advantage, intra-company actions, and dynamic mar-

ket drive the implementation of green practices in the forward chain operations. Since

the case company pursues sustainability as a competitive asset, internal drivers are

needed to push broader implementation of green practices but dynamic market needs to

be understood in order to sustain competitive advantage via sustainability.

Barriers

The most significant barrier in the implementation of green practices is related to com-

pany operations aggregate dimension. Company operations as a barrier are divided

into two second order themes that are operational weaknesses and lack of targeting
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management actions. Both barriers are primarily related to the lack of an action or asset.

Next, barriers related to operational weaknesses are presented.

The most common barrier related to the implementation of green practices is lack of
capabilities. In other words, employees do not have sufficient knowledge and compe-
tence to adjust current processes to cover green practices. (L1; L3; P1; S1) This is partly
explained by lack of resources (L3; P1; S1) which is a common barrier as well. Usually,
the daily work is hectic and delivery schedules have little margins which causes a sense
of hurry in the working environment which leads to lack of co-operation. Due to the hurry
and lack of co-operation, green practices are sometimes neglected. (L3; SO1; SO2; S2)
Moreover, if the material related green practices become widely used in the future, it is
possible that companies face a scarcity of eco-friendly materials, for example, scarcity

of biofuel or recyclable packaging materials (L1; SO3; SO4).

Regarding lack of targeting management actions, there are a couple barriers that affect
implementation of green practices. There is a lack of management commitment which
also causes lack of internal requirements that would involve operations to take into ac-

count environmental aspects (L2; P1).

“In other business units, it is okay for logistics managers that loading meters are

not calculated because it is not required.” (L2)

Lack of internal requirements slows down or even prevents the implementation of green
practices. There is also lack of responsible people in terms of sustainability topics and
therefore global implementation of green practices is slow (S2). Hence, lack of targeting
management actions prevents efficient implementation of green practices because other
topics are prioritized in the top management and therefore operative level does not be-

come aware of the green practices or it does not perceive green practices important.

In addition to company operations, green practices are sometimes perceived as threats
to business which is the second aggregate dimension. In other words, there is some-
times a trade-off between green practices and business performance. Threats to busi-

ness are split into two second order themes that are decrease in earnings and decrease

in delivering customer value. Decrease in earnings is a substantial barrier because the

implementation of specific green practices weakens profitability, for example, usage of
biofuel, acquirement of eco-friendly packaging materials, and development of data ca-
pabilities (L1; P1; SO2; SO3; SO4; SO5; S1). Thus, these green practices are considered
too costly in the short-term and the gained utility in the long-term is too low when com-
pared to the costs of these options. Sometimes, there is also a trade-off between green

practices and customer value delivery. For example, if green practices, such as freight
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consolidation and logistics pick-up frequency, are overemphasized on the company side,
there is a risk of an increase in lead time which causes dissatisfaction on the customer-
end (S04; SO5). Another example is the usage of biofuel. There is a risk that customers
do not want to pay extra for the transportation although the usage of biofuel would en-
hance the environmental performance of downstream operations. (L1) Hence, the imple-
mentation or overemphasis of green practices may reduce the customer value delivery

especially if the customer does not value green aspects.

The last aggregate dimension is employee level factors that prevent the implementa-

tion of green practices. Employee level factors could be split into ambiguity of environ-

mental aspects and negative environmental mindset second order themes. Ambiguity of

environmental aspects occurs as differences in cultures, lack of awareness, and chal-
lenges to understand terminology (L2; P1; SO2; SO5; S2). In turn, negative environmen-

tal mindset occurs as resistance to change and employees’ attitudes (L3; S1).

“I don’t know if it just me but | consider people don’t care enough because it is not
resonating sufficiently in people and therefore we don’t consider future conse-

quences.” (L3)

“One thing is that terminology is still perceived difficult and it should be converted

into more vernacular and compact.” (S2)

When implementing green practices, managers need to identify which employee level
factors occur in the team. If there is more ambiguity of environmental aspects, actions
related to increase of environmental awareness are essential. If there is more negative
environmental mindset, actions related to motivation and other change management
practices are important. Table 9 summarizes the barriers related to the implementation

of forward chain green practices.
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Table 9. Summary of barriers related to implementation of forward chain green practices (created by
the author)
:_ggreg_ate Second order theme Barrier (first order concept) References
imension
Lack of capabilities L1; L3; P1; S1
Operational Lack of resources L3; P1; S1
e Hurry SO1; SO2; S2
Company weaknesses . . . . _
) Scarcity of eco-friendly materials L1; SO3; SO4
operations as a -
barrier Lack of co-operation L3; S2
Lack of t i Lack of internal requirements L2; P1
ack of targeting Lack of responsible people S2
management actions ,
Lack of management commitment L2
Busi Decrease in earnings Profitability weakens L1; P1; S02; SO3;
! us;ness S04; SO5; S1
t rs:rfiears a Decrease in customer | Trade-off in customer satisfaction S04; SO5
value delivery Customer not willing to pay extra L1
Ambiauity of Cultural differences L2; P1; SO2
_Ambiguity o Lack of awareness P1; SO5
Employee level | environmental aspects :
barri Terminology S2
arriers ,
Negative Resistance to change S1
environmental mindset Employees' attitudes L3

Current company operations are interpreted as a barrier to implement green practices
which associates with business threats as a barrier and employee level barriers. Since
current company operations are not sufficiently flexible to implement all green practices
and there are also employee level barriers, green practices are perceived as threats to

current business.

4.2.3 Effects of green practices on downstream performance

In this sub-chapter, downstream performance is divided into economic, operative, and
environmental performance. The effects of implementation of green practices have been
evaluated qualitatively with the focus on the factors that affect respective performance
dimensions (economic, operative, and environmental). The timeframe of the implemen-
tation period has not been determined because it depends on the character of green
practice. Therefore, the implementation and utilization of green practices are reflected

on the current state of the case company.
Economic performance

The actual net effect of the implementation of green practices on the economic perfor-
mance depends on the practices that are implemented but in the case company’s con-

text, forward chain green practices primarily enhance economic performance of
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downstream operations. There are three second order themes that affect economic per-

formance of downstream operations and they are efficiency related cost savings, green

acquirements that increase costs, and green acquirements that decrease costs.

Efficiency-related cost savings could be divided into two first order concepts that are
savings in logistics costs and savings in material costs. Savings in logistics costs are
gained when freight is consolidated and air freight is avoided (L1; L2; L3; P1; SO2; SO4;
SO05) which is enabled by calculating loading meters and good planning (L2; SO5). More-
over, optimization of outbound handling decreases operative costs (L1; L3). Savings in
material costs are primarily gained by optimizing packaging efficiency (L2; L3; SO4).
These green practices are related to green forward logistics and they reflect optimized
operations. Therefore, there is no trade-off between green practices and economic per-

formance because practices aim to improve efficiency.

Regarding the acquirement of green resources, effect on the economic performance is
ambiguous because they could either increase or decrease costs. Recyclable packaging
materials are more expensive than regular packaging materials (L1; L3; P1; SO1; SO2;
SO03; SO4; S2). In addition, biofuel is more expensive than regular fuel (L1; P1; SO2).
Therefore, these green acquirements have worse opportunity costs than the alternatives
that are used in the current operations. However, there are green resources that have
better opportunity costs than alternatives that are used in the current operations. For
example, interviewee S1 questions the argument about recyclable packaging materials
that are more expensive than regular packaging materials and argues there are ecolog-

ical packaging materials that are cheaper than currently used packaging materials.

“For example in packaging, transition to more ecological raw materials is not al-
ways more expensive but it can be sometimes even cheaper to acquire these

materials so we can gain monetary benefits from there.” (S1)

Hence, there could be lack of awareness in the packaging operations. It is unclear
whether the more ecological and cheaper packaging materials would fulfil quality require-
ments that are set by the case company. Moreover, the acquirement of electric lift trucks
in outbound operations has turned out to be more profitable than keeping or acquiring
new diesel trucks (SO1). Thus, there are already green resources that have better op-
portunity costs than currently used alternatives and therefore the effect of green acquire-

ments on the economic performance is in this case positive.
Operative performance

Implementation of forward chain green practices primarily enhance operative perfor-

mance. Most of the interviewees consider that forward chain green practices go hand in
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hand with operative performance but there are couple exceptions. Therefore, the rela-
tionship between operative performance and green practices has three perspectives.

The first second order theme is that green practices optimize operative performance.

Another second order theme is that there is a neutral effect on operative performance.

Lastly, green practices could decrease operative performance if they are overempha-

sized which is the last second order theme.

Operative optimizing perspective of green practices is primarily linked to green forward
logistics practices. There is a need for fewer containers when freight is consolidated and
there is less outbound handling when the handling process is optimized (L1; L2; L3; SO2;
S04). Less usage of packaging materials is also an indicator of an increase in operative
efficiency (L1; L2; L3; P1; SO1; SO4). In addition to green forward logistics practices,
internal environmental management related practices enhance the operative perfor-
mance. For example, optimization of order routing decreases lead time (P1; SO2). If
internal data capabilities are improved, optimization capabilities of operative perfor-

mance could be increased (S1).

Some of the interviewees do not consider green practices would affect operative perfor-
mance significantly. For example, usage of recyclable packaging materials, electric
equipment, biofuel, or renewable energy in the production site does not have an effect
on the operative performance (P1; SO3; S1; S2). In other words, green practices that
are based on eco-friendly resource characteristics (e.g. eco-friendly material or energy)

have a neutral effect on the operative performance.

Some of the green practices could even decrease the operative performance if they were
overemphasized. For example, if the optimization of pick-up frequencies and freight con-

solidation are overemphasized, there is an increase in the lead time (SO4; SO5).

“‘We are in a tricky situation if we really want to optimize our containers. Do we
dispatch the delivery when the customer wants it or do we wait couple days and
increase our efficiency by freight consolidation but the customer would not be fully
satisfied?” (SO5)

Interviewees have not recognized other green practices than freight consolidation and
pick-up frequency that could decrease the operative performance. Hence, green prac-

tices primarily have a positive or at least neutral effect on the operative performance.
Environmental performance

Implementation of forward chain green practices enhance environmental performance

of downstream operations. Improvements in environmental performance are caused by
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three different second order themes that are optimized logistics, green resources, and

life cycle extension of packages.

Firstly, optimized logistics includes practices from the green forward logistics and green
packaging. Freight mode selection and freight consolidation decrease logistics emis-
sions because fewer containers need to be shipped and usage of sea freight is more
eco-friendly than air freight (L1; L2; L3; P1; SO1; SO2; SO4; SO5). Packaging efficiency
decreases the weight of a delivery which also decreases logistics emissions (L1; L2; L3;
S04; SO5). Secondly, usage of green resources in the outbound operations primarily
enhances the environmental performance of downstream operations. For example, pro-
duction site eco-friendly energy (SO1; SO5; S2) and usage of electric lift trucks (SO1;
S04; S1) decrease emissions from own operations. Lastly, re-usage of packages in-
creases the life cycle of packages which contributes to the environmental performance
of downstream operations (L2; S1; S2). Consequently, interviewees consider green

practices have a positive impact on environmental performance. Table 10 summarizes

the effects of green practices on downstream performance.

Table 10. Summary of effects of green practices on downstream performance (created by the author)

Aggregate
dimension

Second order
theme

Effect
(first order concept)

Examples of green
practices

References

Forward chain
green practices
primarily
enhance
economic
performance

Efficiency
related cost
savings

Savings in logistics
costs

Freight
consolidation, freight
mode
selection

“If air freight were changed to sea

freight, economic savings would
be significant.” (L1)
“... should correlate with cost
savings.” (L2)
“I want to believe economic
savings, efficiency and green
practices go hand in hand.” (L3)

“... and consolidation because all

these practices create cost
savings.” (P1)

“... air freight is costly and not
ecological so they go hand in
hand.” (SO2)

“The less transportations we
have the better.” (SO4)

“We usually have potential gains

both in economic and environ-
mental performance regarding
logistics.” (SO5)

Savings in material
costs

Efficient
packaging

“... should correlate with cost
savings.” (L2)

“l want to believe economic
savings, efficiency, and green
practices go hand
in hand.” (L3)

“The less packaging materials we

use the better.” (SO4)
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Green

that

acquirements

increase costs

Worse opportunity cost
than in current
operations

Recyclable

packaging

materials,
biofuel

“...there is a price tag for these
practices.“ (L1)
If we would use screws instead of
nails, it would be more
costly.” (L3)
“... costs increase until these
practices become
normal.” (P1)
“... it is more expensive because
materials are more
complex.” (SO1)
“In air freight, there is SAF-
surcharge which increases
costs.” (SO2)
“Usage of recyclable materials
has a negative economic
effect.” (SO3)
“... green transportations that
have a price tag.” (SO4)
“Probably materials are more
expensive.” (S2)

Green

that

acquirements

decrease costs

Better opportunity cost
than in current
operations

Recyclable
packaging
materials,
electric
equipment

“Acquirement of electric trucks

turned out to be profitable and

good arrangement ecologically
for us.” (SO1)

“... it can be sometimes even
cheaper to acquire these
materials so we can gain

monetary benefits from

Forward chain
green practices
primarily
enhance
operative
performance

Green
practices
optimize
operative
performance

Less outbound
activity

Freight
consolidation,
outbound
handling

there.” (81)

“... transfers should be
minimized.” (L1)
“It takes less time to load 1 truck
than 5 trucks.” (L2)

“l want to believe economic
savings, efficiency, and green
practices go hand
in hand.” (L3)

“... clear correlation between
some green practices and
operations efficiency.” (SO2)
“The more optimized operations

we have the better.” (SO4)

Less used materials

Efficient
packaging

“... optimize usage of
materials.” (L1)
“... less packaging
materials.” (L2)
“l want to believe economic sav-
ings, efficiency, and
environmental performance go
hand in hand.” (L3)
“... then gross weight of delivery
is smaller.” (P1)
“In packaging, reduction of plastic
has been a big topic for us.”
(SO1)
“It's good if packages are
compact.” (SO4)

Decrease in lead time

Order routing

“... delivery distances and times
decrease.” (P1)
“No-one complains if the delivery
is dispatched close to you.”

(SO2)
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Increase in
optimization
capabilities

Building
internal data
capabilities

“... especially the data
perspective, optimization
capabilities increase.” (S1)

Neutral effect
on
operative
performance

No substantial change

to operative
performance

Recyclable

packaging

materials,
biofuel

“Selection of fuel should not
affect operative
performance.” (P1)
“Materials have similar
attributes so there is a neutral
effect.” (SO3)

“I believe the effect will be
eventually neutral.” (S1)

“I don’t know. Probably there is
no significant effect on
operations.” (S2)

Operative
performance
decreases if

green
practices are
overempha-

sized

Increase in lead time

Logistics
pick-up
frequency, freight
consolidation

“Too low margins in
transportation planning may
cause delays.” (SO4)

“Do we dispatch the delivery
when the customer wants it or do
we wait couple days and increase
our efficiency by freight
consolidation...” (SO5)

Forward chain
green
practices
enhance
environmental
performance

Optimized
logistics
contribute to
environmental
performance

Decrease in
logistics emissions

Freight mode
selection,
packaging
efficiency

“...transportation mode
selection because it has a sub-
stantial effect on
emissions.” (L1)

“l don’t see any reason why the
effects would not be
positive.” (L2)

“If only one truck does the pick-
up, we decrease our emissions.”
(L3)
“Consolidation is usually
better in terms of
environmental
performance.” (P1)

“... air freight is costly and not
ecological so they go hand in
hand.” (SO2)

“l want to believe that green
practices and environmental
performance go hand in
hand.” (SO4)

“... effect on sustainability, and |
would extend this to
logistics as well.” (SO5)

Green
resources in
operations that
contribute to
environmental
performance

Decrease in
outbound
operations'
emissions

Production site eco-
friendly
energy

“We reached carbon neutral
factory status.” (SO1)

“... solar panels have an
indirect positive effect.” (SO5)
“... with the eco-friendly
energy actions, we have
achieved a certification.” (S2)

Electric
equipment

“Acquirement of electric trucks
turned out to be profitable and
good arrangement ecologically
for us.” (SO1)
“Better climate impact via e.g.
electric transportation.” (SO4)
“Basically, these practices pursue
to increase
environmental
performance.” (S1)
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Life cycle
extension that
contributes to
environmental
performance

Increase in the
package life cycle

Re-usage of
packages

“... reuse packages which is
good for the
environment.” (L2)
“Basically, these practices pursue
to increase environmental
performance.” (S1)

“... when virgin raw material is
replaced, there is usually a
positive environmental

effect.” (S2)

To conclude, forward chain green practices primarily enhance the performance of
downstream operations. In the economic and operative performance dimensions,
green practices improve the efficiency of operations which primarily enhances the eco-
nomic and operative performance. Moreover, green practices improve environmental
performance by decreasing emissions due to optimized logistics, green resources, and

life cycle extension of packages.

4.3 Backward chain downstream operations

In this sub-chapter, reverse logistics operations are reviewed. Reverse logistics includes
the same operations that were presented in sub-chapter 2.1.2. First, the current state
and potential future state of reverse logistics in the case company’s context are pre-
sented. Second, factors affecting implementation of reverse logistics are reviewed.

Lastly, effects of the reverse logistics on downstream performance are discussed.

4.3.1 Current and future state of reverse logistics

Current state

There are no reverse logistics operations with the CTO-product in scope (L1; L2; L3; P1;
SO1; S0O2; SO3; SO4; SO5). Modernization is done on the customer-end (L3; SO1; SO2,;
S03; SO5) but it is not considered as reverse logistics operations because the product
does not have circular material flow in the downstream. However, pilots of reverse logis-
tics operations have been done with other products. For example, similar components
from a different product have been refurbished and re-manufactured. (SO4; S1; S2)

Hence, there is no significant reverse logistics activity in the case company.
Future potential

Most of the interviewees consider reverse logistics operations would be an interesting

concept from the case company’s perspective. Especially, the effects of reverse logistics
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on environmental performance are considered interesting. However, some of the inter-
viewees consider reverse logistics is not feasible for the product in scope due to the

complexity and variety of the product.

“The configuration aspect makes reverse logistics challenging because every sin-

gle product we deliver is basically different and unique.” (SO4)

“It would be like an organ transplant world. We would need to have a register from
which we would see who needs what kind of a product. It just seems impossible

to find a perfect match from other parts of the world.” (L3)

If the reverse logistics operations would be implemented and applied for the CTO-prod-
uct in the future, refurbishment could be done to specific components (L1; L2; P1; SO4;
S1; S2). Re-manufacturing could be also applied to specific components (L2; SO3; SO5;
S1). Consequently, reverse logistics operations could be applied to a limited extent but

the whole product would not be utilized in new customer deliveries.

Due to the complexity of the reverse logistics concept, current modernization service
model is considered better than reverse logistics operations (L3; SO1; SO2; SO5). Dis-
assembly of the product is difficult due to the complexity of the product (SO2; SO4; SO5).
Therefore, the disassembly is considered as an operation that does not create any value
(SO1). Moreover, re-usage and refurbishment of certain parts would create doubts about

the product performance on the customer-end.

“If someone would reuse an old car’s motor and put it in a new car, would you buy

that new car with the old motor although it would have a recycling label?” (SO2)

For the CTO-product, reverse logistics operations have not been applied in the case
company but most of the interviewees consider the reverse logistics concept is interest-
ing. However, the product variation and complexity cause challenges for the reverse lo-
gistics concept but it could be applied in the form of refurbishment and re-manufacturing
to specific components. Next, factors related to the implementation of reverse logistics

operations are reviewed.

4.3.2 Factors affecting implementation of reverse logistics

Drivers

One of the aggregate dimensions in the reverse logistics implementation is competitive

aspects. Reverse logistics as a competitive driver theme includes three second order
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themes and they are market requirements, business opportunities, and company repu-

tation. In other words, potential to gain competitive advantage drives the implementation

of reverse logistics practices.

First, market requirements include two parts. If customers require that products would
be re-manufactured, reverse logistics operations would be implemented (L2; P1; SO4).
It is perceived that there is a need for customer pull rather than company push regarding
reverse logistics operations. Global regulation could also transform future markets in a
way that reverse logistics operations are required or incentivized (SO1; SO4; S1). Thus,
customer requirements and global regulation are perceived as drivers that define and

formulate markets so reverse logistics business would become attractive to companies.

Second, reverse logistics could create new business opportunities that drive its imple-
mentation. Reverse logistics could increase sales if refurbished and re-manufactured
products are sold alongside the current business (SO4). With the refurbished and re-
manufactured products, there is a potential for diversification in the markets (S2) and the
products would create value for customers who appreciate green values (SO3). External
funding of reverse logistics operations would enable the investigation of business oppor-

tunities in the case company’s context (S1).

Lastly, reverse logistics operations would benefit company reputation. By setting own
reverse logistics targets, it would be an internal and external signal of commitment that
would strengthen the narrative of sustainable forerunner in the industry (P1). It would
improve the case company’s brand image (L2; S2). Hence, reverse logistics is perceived
as concrete actions that relate to the transition to sustainable business which is the case

company’s competitive asset in the markets.

The second aggregate dimension is intra-company aspects that drive the implementa-

tion of reverse logistics. Intra-company drivers include concept clarification and opera-

tional contributors second order themes. Regarding concept clarification, creation of

business cases is perceived important because it helps to define to which extent reverse
logistics is feasible and profitable. Creation of business cases also contributes to man-
agement commitment. (L1; P1; SO1; SO2; SO4) Increase of environmental awareness
is also important in concept clarification because reverse logistics operations are not
familiar in the case company (P1). Without concept clarification, there is a lot of uncer-
tainty related to the reverse logistics and therefore it is perceived as an unattractive busi-
ness alternative. When considering operational contributors, management commitment

(P1; SO3) and reduction in product variety (L3) are essential. From the case company’s
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perspective, reverse logistics operations are not implemented if they are not in the com-
pany strategy. Due to the complexity and variation of the product, standardization of the
product configures could decrease the unattractiveness of reverse logistics in the context
of the CTO-product.

Lastly, the third aggregate dimension is co-operative drivers that includes customer-

end contributors second order theme. Closeness to customer interface is considered

important because otherwise reverse logistics operations would be difficult to manage
(S0O5). Sales of refurbished and re-manufactured products could be supported with cus-
tomer references in order to contribute to the diffusion of circular economy products (P1).
However, customers need to be incentivized so the consistency of the return volume can
be ensured (SO3). Hence, close co-operation with customer-end drives the implemen-
tation of reverse logistics because customers play an essential role in the return man-
agement and purchasing of circular economy products. Table 11 is a summary of the

drivers related to the implementation of revere logistics operations.

Table 11. Summary of drivers related to implementation of reverse logistics (created by the author)
A_ggreg?te Second order Driver (first order concept) References
dimension theme

Market Customer requirements L2; P1; SO4
requirements Global regulation SO1; SO4; S1
Reverse Potential increase in sales S04
Ioglstlcst .?s a Business Diversification S2
competitive i
dﬁver opportunities Customer value SO3
External funding S1
Company Brand image L2; S2
reputation Own reverse logistics targets P1
Creating business cases L1; P1; SOT;
qu)cept 9 S02; SO4
Intreg r‘;\‘/’ggany clarification Increasing environmental awareness P1
Operational Management commitment P1; SO3
contributors Reduction of product variety L3
c i Cust q Utilization of customer references P1
o-operative ustorner-en Closeness to customer interface SO5
drivers contributors : ,
External incentives to customers SO3

Drivers of the implementation of reverse logistics are similar on an aggregate dimension
level to drivers of the implementation of forward chain green practices. Hence, gaining

competitive advantage and intra-company actions are essential for the case company in
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the implementation of green practices. Moreover, co-operative drivers arise in the imple-

mentation of reverse logistics.
Barriers

The case company has identified more barriers than drivers related to the implementa-
tion of reverse logistics. The most substantial aggregate dimension is lack of compati-
bility between current business and reverse logistics. It includes four second order

themes that are operational weaknesses, ambiguity of feasibility, restriction of product

characteristics, and lack of targeting management actions.

Operational weaknesses are shown as lack of capabilities and lack of resources. It
means that there is not sufficient knowledge and abilities to create a reasonable process
for reverse logistics. (L1; L2; L3; SO1; S1) Moreover, there is no complete process in the
enterprise resource planning (ERP) system which strengthens the weakness of current
operations (L2; L3; P1). All the earlier-mentioned barriers cause lack of return volume
transparency which also affects implementation process (L1). Since the current opera-
tions do not match with the reverse logistics operations, there is resistance to change
(L3; S2).

In addition to operational weaknesses, there is ambiguity of feasibility. It means that
some of the reverse logistics practices are identified but the execution of these practices
has a lot of uncertainty. For example, the management of return logistics includes a lot
of uncertainties (L1; P1; SO5; S2) Another uncertainty is related to waste management.
There is regulatory uncertainty related to the handling of the used product and how waste
is defined in the case company’s context. Depending on the regulation, an external part-
ner would be needed to handle the used product if the used product is considered as
waste. (SO4; S2) This example is partly related to the lack of awareness which is also a
barrier in the implementation process (S1). Besides, lack of benchmarks in the industry
is a barrier because companies have not invented or shared the best practices related

to the implementation of reverse logistics operations (L1).

Product characteristics have a negative effect on the reverse logistics implementation
process as well. Variety of the product features is a major barrier in reverse logistics (L1;
L3; SO4; S1). The product develops over time and due to the long life cycle of the prod-
uct, there is a risk of compatibility between used parts and product updates over time
(SO1).

Lack of targeting management actions also restricts the implementation of reverse logis-
tics operations. Since there is no reverse logistics strategy, it is difficult to implement any

reverse logistics practices. Therefore, there is a lack of management commitment. In



64

turn, lack of management commitment leads to lack of responsible people which is an
essential barrier. Without responsible people, implementation is difficult to execute and

monitor. (S1)

In addition to the lack of compatibility between the current business and reverse logistics
barrier, the case company perceives poor business potential in reverse logistics as well.
Therefore, lack of business potential is another aggregate dimension affecting imple-
mentation of reverse logistics. This theme is divided into three second order themes that

are increase in operative costs, decrease in customer value delivery, and no customer

pull.

There is an increase in operative costs when reverse logistics operations are imple-
mented. Refurbished or re-manufactured product business would have low profitability
due to extra work and low sales price and therefore the relative operative costs increase
which weakens the profitability of the business. (P1; SO1; SO2; SO5) For example, dis-
assembly is a step that is required in the reverse logistics operations but the step does
not create value for the company (SO1). Lack of return volume also increases the oper-

ative costs because logistics cost per returned product increases (L1; P1).

“Disassembly does not create any value because an assembler that does the dis-
assembly could be used to assemble a new product. In addition to the disassem-
bly, the used component would most likely require more processing, such as
painting, because customers do not want products that have worn-out-looking
components. Therefore, we would need to allocate manufacturing resources to

activities that do not create value.” (SO1)

Reverse logistics operations could also decrease customer value delivery. It is uncertain
what kind of a warranty could be promised for the refurbished or re-manufactured product
because warranty is considered as part of the value delivery process (SO1; SO2; SO3;
S04). Correspondingly, product safety could decrease when refurbished or re-manufac-
tured products are compared to the new products (L1; L2; SO5). Customers could also
face a restriction of product characteristics because there could be refurbished compo-
nent configures that do not meet the customers’ needs which decreases customer sat-
isfaction (L3). Hence, refurbishment or re-manufacturing operations could weaken the
cornerstones of the competitiveness of the case company and therefore there is lack of

business potential in the reverse logistics operations.

In addition to the customer value delivery process, lack of customer pull negatively af-

fects implementation of reverse logistics. If the customer is not willing to pay extra or take
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a fraction of the additional logistics costs from the return deliveries, reverse logistics op-
erations are perceived unattractive. Besides, if there is a lack of customer interest in
reverse logistics operations, there is no reason to implement reverse logistics practices.
(L1; SO4) From the case company’s perspective, there is a need for strong end-customer
demand for the circular economy products which would contribute to the business po-
tential. Table 12 summarizes the barriers related to the implementation of reverse logis-

tics.

Table 12. Summary of barriers related to implementation of reverse logistics (created by the author)

A'ggreg_ate Second order Barrier (first order concept) References
dimension theme
Lack of capabilities L1; L2; SO1
o tional Lack of resources L3; SO1; S1
perationa No process in ERP L2; L3; P1
weaknesses ,
Resistance to change L3; S2
Lack of return volume transparency L1
e Management of return logistics L1; P1; SO5; S2
Lack of compatibility L Wast i SO4-S2
between current | Ambiguity of aste managemen ’
business and feasibility Lack of awareness S1
reverse |ogistics as Lack of benchmarks L1
a barrier Product Product variety L1; L3; SO4; S1
characteristics | Lack of compatibility with product SO1
restrict updates over time
Lack of No reverse logistics strategy S1
targeting Lack of management commitment S1
management i
actions Lack of responsible people S1
Increase in Profitability weakens P1; SO1; SO2; SO5
operative Lack of return volume L1; P1
_ costs Disassembly does not create value SO1
Lack of business = ase in Warranty SO1; SO2; SO3; S04
potential as a — Y
barrier customer Retaining product safety L1; L2; SO5
value delivery |  Trade-off in customer satisfaction L3
No customer Customer not willing to pay extra L1; SO4
pull Lack of customer interest L1

There is association between lack of compatibility between current business and reverse
logistics as a barrier and lack of business potential as a barrier. Since the current busi-
ness model and operations do not support reverse logistics business models, reverse
logistics operations are perceived as threats to current business. This finding is similar

to empirical findings of the barriers in the forward chain operations in the case company.
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4.3.3 Effects of reverse logistics on downstream performance

In this sub-chapter, effects of the implementation of refurbishment and re-manufacturing
operations are reviewed because they are the most potential reverse logistics operations
in the case company’s context in the future. The effects of the implementation of reverse
logistics have been evaluated qualitatively with a focus on the factors that affect the re-

spective performance dimensions (economic, operative, and environmental).
Economic performance

Reverse logistics operations have an ambiguous effect on the economic perfor-
mance. In other words, the effect of reverse logistics operations on economic perfor-
mance depends on the scope of reverse logistics practices that are implemented. Re-
gardless of the scope, there are four second order themes that influence the effect on

the economic performance and they are increase in operative costs, decrease in opera-

tive costs, increase in sales, and decrease in sales. Consequently, the scope of the re-

verse logistics operations defines the net effect of operative costs and sales on the eco-

nomic performance.

Operative costs increase due to the increase in logistics costs caused by the return lo-
gistics (L1; SO1; SO2; SO3; SO4; SO5; S2). Refurbishment and re-manufacturing re-
quire disassembly and other processing which increases labor costs as well (P1; SO1;
S02; SO3; SO4; SO5; S1; S2). However, savings in the material costs are gained if the
product is refurbished or re-manufactured. For example, refurbishment of components
extends their life cycle and therefore, new components have to be acquired less. (L2;
P1; SO4; S1; S2). Hence, the implementation of reverse logistics causes new activities
that increase operative costs but at the same time, material costs decrease due to ex-

tended life cycle of components.

When considering the effect on the sales, sales could increase or decrease depending
on the go-to-market strategy of the refurbished and re-manufactured products. Sales
could increase if the refurbished and re-manufactured product could be sold at separate
markets meaning that it would not replace the sales of the new product market (SO4). In
turn, if the refurbished and re-manufactured product would partly replace the sales of the
new product market, sales would decrease because the refurbished and re-manufac-
tured product would have to be sold at a lower price (SO3). Thus, the effect of reverse
logistics on sales depends on whether the refurbished and re-manufactured products
would partly replace new products or they would have their own markets which would

not affect sales of new product business.
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Operative performance

Reverse logistics also have an ambiguous effect on the operative performance.
There are two second order themes related to the ambiguous effect on the operative
performance. Due to the novelty of reverse logistics concept in the case company, it is

perceived challenging to set up an operations model for the reverse logistics. However,

the implementation of reverse logistics would have a positive intangible effect. The effect

on the operative performance is difficult to evaluate because it depends on the scope of
the implementation of reverse logistics. Therefore, the effect on the operative perfor-

mance is ambiguous.

Challenges in setting up an operations model for reverse logistics appear in several
ways. First, modernization service on the customer-end is easier to manage than reverse
logistics operations because it is easier to send service people and parts to the customer-
end than schedule a return delivery to the factory and schedule the refurbishment or re-
manufacturing activities in the factory (L3; SO1; SO2; SO3; SO5). Second, there is no
operative concept that would determine the return management and processes related
to the reverse logistics operations. Therefore, it is difficult to evaluate the effect on the
operative performance because there is no process which could be measured. (L1; L2;
L3; P1; SO1; SO2; S1; S2) Lastly, disassembly of the CTO-product is considered difficult
due to its complexity. However, it is unclear how the disassembly would affect operative

performance of the downstream operations. (SO1; SO2; SO4; S05.)

However, there could be positive intangible gains if reverse logistics practices were im-
plemented. For example, there could be an increase in product knowledge which would
benefit the management of downstream operations (L1). Therefore, improved product
knowledge could benefit the operative performance of downstream operations. Although
interviewees recognize more challenges than benefits related to reverse logistics, it does
not mean reverse logistics would have a negative effect on the operative performance
because challenges are primarily due to the lack of compatibility between current busi-

ness and reverse logistics operations.
Environmental performance

Since there is no clear operative concept defined for the reverse logistics in the case
company, there is an ambiguous effect on the environmental performance. There

are two co-existing second order themes that are negative and positive effects related to

the emission reduction. Again, it is difficult to evaluate whether there would be more

positive or negative effects on environmental performance due to the context depend-

ency of the implementation of reverse logistics.
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Regarding negative effects on the emission reduction, returns of the used product in-
crease logistics emissions. However, there could be a lot of variation related to the logis-
tics emissions because it depends on the freight mode selection and the efficiency of
freight consolidation. (L3; SO1; SO2; SO3) From environmental performance perspec-
tive, itis essential to utilize fully loaded containers and trucks which enable low emissions

per product from return transportation.

Regarding positive effects on emission reduction, product related emissions decrease
when a product is, for example, refurbished, because refurbishment produces less emis-
sions than producing a new product (L1; P1; SO4; SO5; S1; S2). In general, re-usage of
materials has a positive effect on environmental performance because it extends the life

cycle of components (L2; SO5).

“l have been involved in the emission calculations and based on the findings, ac-
quirement of raw materials and manufacturing are usually the biggest emission
producers and the logistics emissions are often way less when compared to the

manufacturing.” (SO4)

“In our own circular economy projects, we have been able to demonstrate tens of
percents benefits in terms of emissions so there are quite significant benefits that

could be gained if we started implementing these practices.” (S1)

Consequently, there are both positive and negative effects on the environmental perfor-
mance but the net effect depends on the operation model that is implemented and the
scope of the reverse logistics. Although there are clear positive effects in terms of emis-
sions reduction, it is ambiguous if there would be a feasible reverse logistics operations
model from which the positive environmental performance could be gained at the same
extent as described by interviewees SO4 and S1. Table 13 summarizes the findings

related to the effects of reverse logistics on downstream performance.
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Table 13. Summary of effects of reverse logistics on downstream performance (created by the author)
A_ggreg_ate Second order theme Effect (first order concept) References
dimension

Reverse logistics
have an
ambiguous effect
on the economic

Increase in
operative costs

Increase in labor expenses

P1; SO1; SO2; SO3;
S04; SO5; S1; S2

Increase in logistics costs

L1; SO1; SO2; SO3;
S04; SO5; S2

Decrease in
operative costs

Savings in material costs

L2; P1; SO4; S1; S2

performance :

(depends on the Decrease in sales Refurbished proquct would replace SO3

scope) new product with a lower price

Increase in sales Refurbished product could be sold S04
at separate markets
Modernlzatllon service in the L3: SO1: SO2:

Reverse logistics customer-end is easier to manage S03; SO5

have an Challenges in setting than reverse logistics operations ’

ambiguous effect| up operation model - L1; L2; L3; P1; SO1;
for reverse logistics No operative concept S02; S1; S2

on operative
performance
(depends on the
scope)

Disassembly as a difficult
operation

SO1; SO2; SO4; SO5

Positive intangible
effect

Increase in product knowledge

L1

Reverse logistics
have an
ambiguous effect
on environmental
performance
(depends on the
scope)

Positive effect on
emission reduction

Reduction in product emissions
when refurbished or
re-manufactured

L1; P1; SO4; SO5;
S1; S2

Re-usage of product materials

L2; SO5

Negative effect on
emission reduction

Increase in logistics emissions

L3; SO1; SO2; SO3

Since there is no concept or operation model for reverse logistics, the effect of reverse

logistics on downstream performance is perceived ambiguous in the case company. In

each performance dimension (economic, operational, and environmental), there are both

positive and negative effects. Due to context dependency of reverse logistics, it is difficult

to evaluate the net effect of reverse logistics operations and at which extent reverse

logistics operations would be feasible in the case company.

4.4 Conclusion of the empirical results

Next, the empirical findings are summarized and reflected on the research questions.

Results of the forward and backward chain operations are combined in order to formulate

holistic answers to address the research questions. Due to the context dependency of
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the GSCM practices, empirical findings are conditional meaning that they depend on the

scope of implementation.

Regarding research question 1 that addresses the effects of GSCM practices on down-
stream performance, green downstream practices primarily enhance economic, op-
erative, and environmental performance of downstream operations. On the one
hand, if companies emphasize especially green forward logistics practices, downstream
performance improves because green practices focus on the optimization of operations.
On the other hand, if companies emphasize the acquirement of green assets, economic
performance decreases but operative and environmental performances increase. The
effect of reverse logistics operations on downstream performance is ambiguous because

there is no operations model for reverse logistics in the case company.

In research question 2, factors affecting implementation of GSCM practices are consid-
ered. The research question is addressed by two perspectives that are drivers and bar-
riers affecting implementation. Implementation of GSCM practices is driven by com-
petitive gains, intra-company actions, dynamic market, and co-operation with end-
customer. Green downstream practices provide business opportunities and improve
company reputation which primarily influences the implementation. In turn, implemen-
tation of GSCM practices is prevented by lack of compatibility between current
operations and GSCM practices, lack of business potential, and employee level
aspects. More specifically, barriers related to operational weaknesses, such as lack of
capabilities and resources, lack of targeting management actions, and decrease in cus-

tomer value delivery complicate the implementation.

Research question 3 addresses green practices that are applicable in downstream op-
erations. Practices related to green forward logistics, internal environmental man-
agement, and green packaging could be implemented in the forward chain opera-
tions. Transportation planning, sales and operations planning, and packaging material
usage related green practices are common in the forward chain operations. Regarding
reverse logistics, refurbishment and re-manufacturing are potential operations in the
case company’s context in the future. However, these operations could be applied only
to specific components. Figure 8 is a conceptual framework for the implementation of
green downstream practices. It summarizes the main empirical findings on an aggregate

dimension level and shows a few examples of the second order themes.
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Barriers:
Lack of compatibility between current operations
and GSCM practices (internal)
Lack of business potential (internal / external)
Employee level aspects (internal)

Drivers:

Competitive gains (internal / external)
Intra-company actions (internal)
Dynamic market (external)
Co-operative aspects (internal / external)

Green downstream practice implementation and performance evaluation

Environmental Economic Operational
performance performance performance
measures measures measures
(e.g. emissions) {e.g. logistics cost) (e.g. truck loading)

GSCM practices:

Internal environmental management (e.g. sales and operations planning)
Green forward logistics (e.g. transportation planning)
Reverse logistics (e.g. refurbishment)
Green packaging (e.g. recyclable packaging materials)

Positive effect e e
on Positive effect Positive effect
_ on economic on operational
environmental
performance performance
performance
Decrease in logistics emissions Efficiency related cost savings Increase in operative efficiency

Figure 8. Conceptual framework for the implementation of green downstream prac-
tices (created by the author)

Figure 8 is constructed similarly to the theoretical framework (Figure 6) so they can be
compared. The biggest differences between the theoretical and conceptual framework
are related to the drivers and barriers. The drivers and barriers have a broader concep-
tualization in the empirical findings than in the theoretical findings. The conceptual frame-
work also indicates a positive economic effect on downstream performance although
theoretical framework proposes an ambiguous effect. However, similar green practices
are found both from the theoretical and conceptual framework on an aggregate dimen-
sion level. Next, the conceptual framework is discussed more in detail and compared to

the theoretical framework.
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5. DISCUSSION

Although GSCM practices have been researched extensively recently, there are still
gaps in the academic literature. GSCM practices should be researched in different in-
dustries in the future due to their unique characteristics (Mustafi et al. 2024; Sujanto et
al. 2024). In addition, Balon (2020) recognizes that case studies are needed more in the
future research of GSCM practices. Therefore, this thesis is conducted as a case study
for a company that operates in multiple industries that require material handling. Sahoo
and Vijayvargy (2021) suggest that GSCM dimensions could be expanded more in the
future research of effects of GSCM practices on company’s performance. Moreover,
there is a need to research more implementation related aspects, such as drivers, in
order to ensure efficient implementation of GSCM practices (Kannan et al. 2022). Ac-
cordingly, the objective of this thesis is to create a conceptual framework for the imple-
mentation of green downstream practices. More specifically, this thesis conceptualizes
GSCM practice dimensions, factors affecting implementation, and the effects of GSCM
practices by providing practical first order concepts, second order themes, and aggre-
gate dimensions which corresponds to the research objective. Due to CSRD set by the
European Commission and the introduction of scope 3 GHG emissions, GSCM practices
are researched in the downstream operations’ context which is not done extensively in

the earlier academic literature.

In this chapter, research questions are answered by reflecting empirical findings on the-
oretical findings. Although Chapter 4 includes separate sections for forward and back-
ward downstream operations, results are consolidated to cover the whole downstream
operations. Similarities and differences between the empirical and theoretical findings
are discussed and new insights that add depth to the theoretical findings are presented.

The structure of this chapter follows the order of the research questions.

5.1 RQ1: What kinds of impacts are there to downstream per-
formance?

According to the empirical results, green downstream practices primarily enhance eco-
nomic, operative, and environmental performance of downstream operations. From case
company’s perspective, green downstream practices focus fundamentally on the optimi-
zation of operations although there are green practices that decrease economic perfor-
mance due to the acquirement of green resources, and there are reverse logistics oper-

ations that have an ambiguous effect on downstream performance. In other words, due
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to the emphasis on green forward logistics and internal environmental management
practices in the case company, green downstream practices have a positive effect on
the downstream performance. For example, sales and operations planning and trans-

portation planning related practices optimize company’s operations.

Theoretical findings support the empirical results. First, empirical findings are aligned
with the theoretical findings related to operational performance. GSCM practices have a
positive effect on operational performance (Famiyeh et al. 2018; Katiyar et al. 2018;
Abdallah & Al-Ghwayeen 2019), for example, they optimize resource allocation, improve
efficiency, and increase operational flexibility (Yu et al. 2014; Gelagay & Werke 2024).
However, there are couple insights from the empirical findings that add more depth to
the theoretical findings regarding operative performance. For instance, an increase in
operative performance could be a decrease in lead time, less used materials, and in-
crease in optimization capabilities. Moreover, if green forward logistics practices, such
as freight consolidation and logistics pick-up frequency, are overemphasized, there is a

risk of a decrease in operative performance due to prolonged transportation time.

Second, empirical findings are aligned with the theoretical findings related to environ-
mental performance. GSCM practices primarily have a positive impact on the supply
chain’s environmental performance (Abdallah & Al-Ghwayeen 2019; Namagembe et al.
2019; Pan et al. 2020; Pinto 2020; Kalpande & Toke 2021; Uddin 2021; Garcia-Alcaraz
et al. 2022; Naseer et al. 2023), for example, they decrease emissions, decrease usage
of harmful materials, and increase in resource efficiency (Dey & Cheffi 2013;
Bhattacharya et al. 2014; Tundys & Wisniewski 2018). According to the empirical results,
resource efficiency and decrease in emissions are gained by optimizing logistics, acquir-
ing green resources, and extending life cycle of packages. Hence, empirical findings add

depth to theoretical insights via practical examples.

However, IEM practices do not necessarily have a substantial impact on environmental
performance. Realization of GSCM practices depends on the awareness of environmen-
tal impacts and environmental mindset in the supply chain. (Sahoo & Vijayvargy 2021)
This argument could be questioned because according to the empirical findings, IEM
practices, such as sales and operations planning and measurement capability develop-
ment related practices, enable efficient operations and increase accuracy of environmen-
tal performance measurement. For example, optimization of order routing and analysis
of emission development should lead to positive impacts on environmental performance.
The empirical findings of the thesis are not quantitative whereas in Sahoo and Vi-

jayvargy’s (2021) article. Therefore, the magnitude and significance of the thesis’ results
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cannot be evaluated or compared with Sahoo and Vijayvargy’s (2021) results, but au-
thors’ argument about insignificant effect of GSCM practices on environmental perfor-
mance could be questioned. However, there is a different scope of IEM practices which

also explains different findings between the thesis and theory.

Lastly, empirical findings are partly aligned with the theoretical findings related to eco-
nomic performance. On the one hand, there is a positive association between green
downstream practices and economic performance (Katiyar et al. 2018; Namagembe et
al. 2019; Pan et al. 2020; Kalpande & Toke 2021; Garcia-Alcaraz et al. 2022; Naseer et
al. 2023), for example, they increase process savings and increase profitability
(Bhattacharya et al. 2014; Tundys & Wisniewski 2018; Panpatil et al. 2023). On the other
hand, green practices also have negative effects on economic performance
(Namagembe et al. 2019; Pinto 2020; Naseer et al. 2023), for example, they increase
cost of materials (Panpatil et al. 2023). Consequently, there is an ambiguous effect of

green downstream practices on economic performance according to the theory.

In turn, empirical findings indicate that green downstream practices primarily enhance
economic performance of downstream operations. There is no discrepancy between the-
oretical and empirical findings regarding economic performance because effects of
green downstream practices on economic performance are conditional meaning that
they are context-dependent. In the case company’s context, the emphasis is on green
down practices that primarily optimize operations, for instance, an increase in container
loading percentage and an increase in material usage efficiency of packaging, which
explains the positive relationship between green practices and economic performance.
If the case company focused more on the acquirement of green resources, such as bio-
fuel and recyclable packaging materials, effect on the economic performance would be
negative. Thus, the effect of green downstream practices on economic performance de-

pends substantially on the character of the green practice that is implemented.

To conclude, empirical findings are aligned with theoretical findings and together they
answer research question 1. In terms of operative and environmental performance, em-
pirical findings deepen the understanding of performance development via practical ex-
amples. Moreover, new insights about operative performance are gained, such as over-
emphasis of green downstream practices could harm operative performance. Regarding
economic performance, empirical findings support the positive impact of green down-
stream practices on economic performance because the case company applies green
practices that optimize operations. Hence, the effect on economic performance depends

on the character of GSCM practice meaning that if the positive environmental impact is
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gained via optimization of own operations or via usage of less emission-producing re-
source, such as biofuel, which is usually more costly than regular resources in the current

operations.

5.2 RQ2: Which factors do affect implementation of green prac-
tices?
In this thesis, factors affecting implementation are divided into drivers and barriers. Ac-
cording to empirical results, competitive gains, intra-company actions, dynamic market,
and co-operative aspects drive the implementation of GSCM practices. In turn, lack of
compatibility between current operations and GSCM practices, lack of business poten-
tial, and employee level aspects prevent the implementation of GSCM practices. Conse-
quently, the case company perceives green downstream practices as a competitive as-
set in the future due to the dynamic market which is influenced by regulation and cus-
tomer needs. However, certain green practices are not directly compatible with current
operations and therefore certain green downstream practices, such as reverse logistics

operations, have a low business potential.

Theoretical findings are supported by empirical findings regarding drivers of implemen-
tation. Pressure from competition, cost efficiency, and potential increase in sales drive
the implementation of GSCM practices (Choi et al. 2017; Akhtar 2019; Olatunji et al.
2019). The same drivers occur in the case company but the competition aspect has a
different perspective. The case company has a rather proactive than reactive approach
regarding the implementation of certain green practices which contributes to their com-
petitiveness in the future. Hence, the case company does not perceive pressure to im-
plement green downstream practices because they are forerunners in the transition to
sustainable business. Moreover, GSCM practices contribute to company reputation via
brand image and own climate targets which drives their implementation (Dhull & Narwal

2018; Olatuniji et al. 2019) which is perceived the same way in the case company as well.

One of the most substantial external drivers is regulation (Huang et al. 2015; Savita et
al. 2016; Choi et al. 2017; Dhull & Narwal 2018; Akhtar 2019; Kalpande & Toke 2021).
According to the empirical findings, regulation could be divided into global regulation,
national regulation, and taxation that drive the implementation of green downstream
practices, for example, tax penalties are charged to companies that have a high propor-
tion of plastic in their packaging. In turn, one of the most substantial internal drivers is
management commitment (Savita et al. 2016; Choi et al. 2017). The importance of man-
agement commitment was emphasized in the case company because employees follow

strictly company strategy and targets set for the respective company organization or
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function. Hence, there is a need for supporting and guiding legislation toward sustainable
business by policy makers which obligates companies to include sustainability into their
strategies. For example, CSRD obligates companies to report their value chains’ envi-

ronmental, social, and administrative impact (European Commission 2022).

The case company perceives sustainable business as a competitive asset in the future
because market requirements change due to regulation and customer needs. Therefore,
the case company seeks business opportunities and develops company reputation in the
dynamic market which contributes to competitive gains. Due to the competitive driver,
the case company has implemented intra-company actions, such as operational execu-
tion aspects and increasing internal environmental mindset, that drive the implementa-

tion of GSCM practices.

Theoretical findings are supported by empirical findings regarding barriers of implemen-
tation as well. One of the most substantial barrier categories is company capabilities.
Lack of management commitment (Kaur et al. 2018; Kalpande & Toke 2021) and lack of
environmental awareness (Kaur et al. 2018; Zhang et al. 2022) complicate the imple-
mentation of GSCM practices and at the same time, they are a source for other intra-
company barriers, such as lack of research and development (Kannan et al. 2022) and
lack of internal policy (Subramanian & Abdulrahman 2017). Lack of company capabilities
is complimented by the empirical results which in turn have a little different perspective.
In the case company, the most substantial category of barriers is a lack of compatibility
between current operations and GSCM practices which is divided into operational weak-
nesses, ambiguity of feasibility, product characteristics, and lack of targeting manage-
ment actions second order themes. Empirical results add more depth to the theoretical
results, especially via operational weaknesses second order theme in which, for in-
stance, lack of resources, no process in ERP, lack of return volume transparency were

identified as barriers.

Differences between theoretical and empirical results primarily occur from different em-
phasis of second order themes. Regarding the drivers, intra-company and co-operative
drivers are not emphasized in theory whereas they are important in the case company.
On the contrary, drivers related to social aspects emerge in theory but not in the case
company. These differences are explained by the characteristics of the case company
but the differences in results do not exclude each other. Consequently, there are certain
aggregate dimensions of drivers, such as competitiveness and dynamic market, that

most likely influence the decision making of the implementation but depending on the
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company, there could be other specific aggregate dimensions that drive the implemen-

tation of green downstream practices. Table 14 consolidates Table 8 and Table 11 and

compares the results to the theoretical results that are presented in Table 1.

Table 14. Comparison between empirical and theoretical drivers (created by the author)
Aggregate Second order Empirical driver .
dign?engion theme (first zrder concept) Theoretical support
Cost-efficiency Olatunji et al. 2019
Customer value -
Competitive advantage Choi et al. 2017; Akhtar 2019
Business Global trend Olatunji et al. 2019

Green practices
asa
competitive
driver

opportunities

Diversification

External funding

Potential increase in sales

Olatunji et al. 2019

External incentives

Own climate targets

Dhull & Narwal 2018;
Olatuniji et al. 2019

Intra-company

Comtpc?ny Own initiative -
reputation Brand image Olatuniji et al. 2019
Company values -
Management commitment Savita et al. 2016; Choi et al. 2017
Operational

execution aspects

Local ownership

Internal co-operation

Transparency

drivers Internal Creating business cases -
environmental Increase in environmental
mindset awareness Dhull & Narwal 2018
Employee level Internal incentives -
aspects Meaningful work -
Huang et al. 2015; Savita et al. 2016;
Global regulation Choi et al. 2_017; )
Dhull & Narwal 2018; Akhtar 2019;
Dynamic Regulation Kalpande & Toke 2021
market as a . . Dhull & Narwal 2018;
driver National regulation Olatunji et al. 2019

Taxation

Customer pull

Customer requirements

Huang et al. 2015; Choi et al. 2017

Customer willing to pay extra

Co-operative
drivers

Customer-end
contributors

Utilization of customer
references

Closeness to customer
interface

External incentives to
customers

Social aspects

Social pressure

Huang et al. 2015; Akhtar 2019

Suppliers

Huang et al. 2015

ISO standards

Dhull & Narwal 2018; SFS n.d.
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Regarding the barriers, external stakeholders and lack of external knowledge related
barriers emerge in theory but not in the case company. In turn, barriers related to lack of
business potential and employee level barriers aggregate dimensions emerge in the em-
pirical results but not in theory. Again, the differences in theoretical and empirical results
do not exclude each other. Hence, barriers related to the lack of compatibility between
current operations and GSCM practices most likely influence the decision making of the
implementation but depending on the company, there could be other specific aggregate
dimensions of barriers that prevent the implementation of green downstream practices.
Table 15 consolidates Table 9 and Table 12 and compares the empirical results of the

barriers to the theoretical results that are presented in Table 2.
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Table 15. Comparison between empirical and theoretical barriers (created by the author)
A.ggreg.ate Second order .Emplrlcal barrier Theoretical support
dimension themes (first order concept)

Lack of capabilities Kannan et al. 2022
Lack of resources -
Hurry -
Scarcity of eco-friendly )
Operational materials
weaknesses No process in ERP -
Lack of co-operation -
Lack of return volume )
transparency
Lack of compatibility Managem.en.t of return Kalpande & Toke 2021
between current logistics
operations and GSCM Ambiguity of Waste management -
practices as a barrier feasibility
Lack of awareness Kaur et al. 2018; Goh 2019;
Zhang et al. 2022
Lack of benchmarks -
Product Product variety Kaur et al. 2018
characteristics Lack of compatibility with product )
restrict updates over time
Lack of management Kaur et al. 2018;
Lack of commitment Kalpande & Toke 2021
targeting Lack of internal Subramanian & Abdulrahman 2017
management reqwrements
actions Lack of responsible people -
No reverse logistics strategy -
Subramanian & Abdulrahman 2017;
) Profitability weakens Kannan et al. 2022;
Increase in

Lack of business
potential as a
barrier

operative costs

Zhang et al. 2022

Lack of return volume

Disassembly does not create value

Decrease in
customer value
delivery

Warranty

Retaining product safety

Trade-off in customer
satisfaction

No customer pull

Customer not willing to pay extra

Lack of customer interest

Goh 2019; Olatunji et al. 2019

Ambiguity of Cultural differences -
environmental )
Employee level aspects Terminology -
barriers Negative Resistance to change -
environmental -
mindset Employees' attitudes -
External Supply chain )
stakeholders as a barrier partners Zhang et al. 2022
Supply chain
Lack of external transparency - Zhang et al. 2022
knowledge as a Carbon market
barrier price - Kannan et al. 2022

In general, theoretical results indicate there would be more external than internal drivers

but this is not supported by the empirical results. This is primarily explained by the case
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company’s high ambition of being a forerunner in the transition to sustainable business.
Therefore, the amount of internal and external drivers depend on the company’s own
environmental mindset and whether it pursues sustainability as a competitive asset.
However, this is questioned by Choi et al. (2017) who argue that especially large com-
panies implement GSCM practices due to external pressure instead of their own willing-

ness.

To conclude, empirical results of the drivers and barriers contribute to the academic lit-
erature by providing new insights via aggregate dimensions and second order themes.
Theoretical results of the factors affecting implementation of green downstream practices
provide a good basis for explaining the phenomenon. Therefore, the role on the empirical
results is complementary and the results provide new perspectives of the factors affect-
ing implementation of green downstream practices. Together, empirical and theoretical

results provide comprehensive insights to research question 2.

5.3 RQ3: Which GSCM practices could be implemented to
downstream operations?

According to the empirical results, green downstream practices are divided into four ag-
gregate dimensions that are internal environmental management, green forward logis-
tics, green packaging, and reverse logistics which are also recognized in theory. In the
case company, practices related to green forward logistics and green practices are em-
phasized. On the other hand, reverse logistics operations are not applied with the CTO-
product in scope because reverse logistics operations are not compatible with the current
operations and business model. Reverse logistics operations could be implemented in
the future in a form of refurbishment or re-manufacturing and applied to specific compo-
nents of the CTO-product.

Empirical results support theoretical findings regarding green downstream practices.
First, common green forward logistics practices in the case company are freight consol-
idation and freight mode selection which are recognized by Seroka-Stolka (2014) and
Zhou et al. (2023). Second, operational practices and environmental planning, such as
management support and measurement of environmental impacts, are emphasized in
internal environmental management (Darnall et al. 2008; Passetti et al. 2018; Muduli et
al. 2020) which is supported by the empirical results. Third, reusage of packages, reduc-
tion of packages, and green packaging materials are common practices in green pack-
aging (Wu & Dunn 1995; Hao et al. 2019; Sujanto et al. 2024) which is also supported

by the empirical results but the emphasis in green packaging is on utilization of recyclable
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materials in the case company. Lastly, reverse logistics operations include many prac-
tices, such as re-manufacturing, recycling, and refurbishment (Agrawal et al. 2015; Ene
& Oztiirk 2015; Ravi & Shankar 2015), but only refurbishment and re-manufacturing have
been identified to be feasible with a limited extent in the case company. The limited ex-
tent of reverse logistics operations in the case company is due to a high product variety,
long life cycle of a product, and current modernization service that is done in the cus-
tomer-end meaning that the current business model is not compatible with reverse logis-

tics business models.

Although empirical results are similar to theoretical results, the empirical results contrib-
ute to academic literature by adding depth to theoretical results via first order concepts
that are categorized under aggregate dimensions (green forward logistics, internal envi-
ronmental management, green packaging, and reverse logistics). The empirical results
especially add depth to the essence of internal environmental management and green
forward logistics. In turn, empirical insights regarding green packaging and reverse lo-
gistics are supportive for the theoretical findings but there are no new insights related to

theoretical results.

Green downstream practices related to internal environmental management are catego-
rized under sales and operations planning, promotion of green opportunities, and meas-
urement capability development according to the empirical results. These second order
themes summarize the essence of internal environmental management practices which
are related to planning, contributing to environmental awareness, and measuring envi-
ronmental impact. Although there is no similar categorization under internal environmen-
tal management in the academic literature, empirical insights related to planning, in-
creasing awareness, and measuring are supported by Darnall et al. (2008), Passetti et
al. (2018), and Muduli et al. (2020).

Green forward logistics practices are categorized under transportation planning, LSPs’
green offering, and outbound operations according to the empirical results. These sec-
ond order themes expand the theoretical character of green forward logistics that has
been focusing on transportation planning practices, such as freight consolidation and
transportation mode selection (Seroka-Stolka 2014; Zhou et al. 2023). Hence, down-
stream’s environmental performance could be improved with outbound operations and

LSPs’ green offering in addition to transportation planning.

One of the theoretical insights (Figure 4) has been that internal environmental manage-
ment practices are both incorporated to other aggregate dimensions (green forward lo-

gistics, green packaging, and reverse logistics) and are their own set of practices which
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is supported empirically as well. When reflecting from the case company’s perspective,
promotion of green opportunities and measurement capability development practices
could be applied to green forward logistics, green packaging, and reverse logistics re-
lated practices. However, sales and operations planning practices primarily affect green
forward logistics related practices. The more accurate sales and operations planning
practices (order routing, supply planning, and demand planning) are the more sales and
operations planning enables successful implementation of green forward logistics prac-
tices. For example, if order routings are optimized and both supply and demand forecast
plans are accurate, transportation planning related green practices (e.g. freight mode
selection) have a better probability of having a positive impact on downstream’s environ-
mental performance. Thus, the accuracy of sales and operations planning is essential in
terms of green forward logistics practices because it enables capturing the potential pos-
itive effect of transportation planning practices on environmental performance. Figure 9
illustrates how aggregate dimensions and second order themes of green downstream

practices are associated with each other.

Internal environmental management

Sales and Promotion of Measurement
operations green capability
planning opportunities development

Green forward logistics Green packaging Reverse logistics
Transportation LSPs' green  Outbound ~ Packaging Increasing _ : _
planning offering operations material lifecycle of Refurbishment Re-manufacturing
usage packages

Figure 9. Aggregate dimensions and second order themes of green downstream
practices (created by the author)

To conclude, applicable green downstream practices are related to internal environmen-
tal management, green forward logistics, green packaging, and reverse logistics. Green
downstream practices could be further categorized as presented in Figure 9. Empirical
findings add depth to theoretical findings via second order themes, especially in internal
environmental management and green forward related practices. Moreover, internal en-

vironmental management practices are both incorporated to other aggregate dimensions
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and are their own set of practices. The role of planning is essential in IEM because ac-
curate planning enables capturing of potential of the effect of other green practices on
environmental performance. Consequently, Figure 9 summarizes the answer to research

question 3 and discusses about the association between green downstream practices.
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6. CONCLUSIONS

Manufacturing industry has a large emission footprint because it has produced 30 % of
the GHG emissions in the United States in 2022 (USEPA 2024). Moreover, supply chains
produce 5—-11 times more emissions than companies’ own operations (CDP 2019; How-
land et al. 2021). Due to global warming, the European Commission obligates companies
to report their impact of own and value chain operations with CSRD and ESRS. From
company’s perspective, gaining value and sustaining customer relationships requires
continuous effort (Ramon-Jeronimo et al. 2017). Therefore, downstream operations are
important when implementing GSCM practices. Sahoo and Vijayvargy (2021) note there
is a need to expand the dimensions of GSCM practices and Balon (2020) highlights the
importance of case studies in the GSCM practices research. Hence, the objective of this
thesis is to create a conceptual framework for the implementation of green downstream
practices by conducting case study research. The objective is fulfilled by answering three
research questions: What kinds of impact are there to environmental, economic, and
operative performance when green downstream practices are implemented, which fac-
tors do affect implementation of GSCM practices, and what kinds of GSCM practices

could be implemented to downstream operations?

Chapter 6 is structured as follows. Sub-chapter 6.1 discusses key findings by addressing
research questions. Theoretical contribution and managerial implications are reviewed
in sub-chapter 6.2. In sub-chapter 6.3, recommendations for the case company are pre-
sented. Research quality and limitations are discussed in sub-chapter 6.4. Lastly, future

research topics are recommended in sub-chapter 6.5.

6.1 Key findings

Research question 1 addresses the effects of green downstream practices on down-
stream’s environmental, economic, and operative performance. Green downstream
practices primarily enhance environmental, economic, and operative performance.
There are couple exceptions related to the operative and economic performance. Re-
garding operative performance, it decreases if green forward logistics practices are over-
emphasized. Regarding economic performance, the effects of green downstream prac-
tices depend on the characteristics of green downstream practices. For example, the
emphasis of applied green downstream practices in the case company is on green for-

ward logistics and sales and operations planning and therefore the essence of green
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downstream practices is operations optimization. If the case company emphasized the
acquirement of green resources that produce less emissions, such as biofuel in trans-
portation, then economic performance would decrease. Moreover, the effect of reverse
logistics operations on downstream performance is ambiguous in the case company but
there is potential to implement refurbishment and re-manufacturing operations in the fu-
ture. Thus, the effect of green downstream practices depends on their character meaning
whether the fundamentals of the practices are based on optimization of operations or

producing less emissions during the usage of the resource.

Research question 2 focuses on factors affecting implementation of green downstream
practices. Competitiveness, intra-company actions, dynamic market, co-operation, and
social aspects drive the implementation of downstream practices. In turn, lack of com-
patibility between current operations and green downstream practices, lack of business
potential, employee level aspects, external stakeholders, and lack of external knowledge
prevent the implementation of green downstream practices. These aggregate dimen-
sions of drivers and barriers also include second order themes that are presented in
Table 14 and Table 15. There be could more internal than external drivers if the company
pursues sustainability as a competitive asset. This is questioned by Choi et al. (2017)
who argue that large companies implement GSCM practices rather due to external pres-
sure than their own willingness. Choi’s et al. (2017) argument can be questioned be-
cause the case company seeks opportunities and competitive gains via sustainable busi-
ness, and therefore the implementation of green downstream practices is interpreted

rather due to own willingness than external pressure.

Research question 3 addresses GSCM practices that are applicable in the downstream
operations. Green downstream practices are related to internal environmental manage-
ment, green forward logistics, green packaging, and reverse logistics. These aggregate
dimensions of green downstream practices include second order themes that are sum-
marized in Figure 9. The role of internal environmental management practices is dual
meaning that IEM is incorporated to other aggregate dimensions of green downstream
practices (green forward logistics, green packaging, and reverse logistics) and it has its
own set practices at the same time. First order concepts of IEM practices are sales and
operations planning, promotion of green opportunities, and measurement capability de-
velopment. Thus, these practice concepts could be applied to other green downstream
practice dimensions (e.g. to reverse logistics). Moreover, the role of sales and operations
planning is essential regarding green forward logistics practices because accurate sup-
ply and demand plans and reasonable order routing enable the optimization of green

forward logistics practices which captures the full potential of their environmental impact.
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6.2 Theoretical contribution and managerial implications

Although GSCM practices have been researched extensively recently, there are still re-
search gaps that need to be covered. Mustafi et al. (2024) and Sujanto et al. (2024) note
GSCM practices should be researched in different industries in the future because the
implementation of GSCM practices in different industries is context-dependent. Balon
(2020) adds that case studies are needed more in the future research of GSCM prac-
tices. Therefore, this thesis is conducted as a case study for a company that operates in
multiple industries. Moreover, the European Commission has set CSRD in which scope
3 GHG emissions are introduced. Therefore, GSCM practices are researched in the con-
text of downstream operations which is not a common approach in the earlier academic
literature. Hence, the context of downstream operations provides a unique approach to

the research related to the implementation of GSCM practices.

One of the biggest contributions of this thesis to academic literature is a conceptual
framework for the implementation of green downstream practices via aggregate
dimensions, second order themes, and first order concepts. Regarding applicable green
downstream practices, this thesis introduces an extensive set of practices and practice
themes that are not thoroughly recognized in the academic literature. Regarding factors
affecting implementation and effects of green downstream practices on downstream per-
formance, conducted second order themes and aggregate dimensions introduce new
insights that are complemented or supported by the academic literature. Introduction of
first order concepts, second order themes, and aggregate dimensions in this thesis re-
spond to recommendations set by Sahoo and Vijayvargy (2021) who suggest that GSCM

dimensions could be expanded more in the future research of GSCM practices.

In terms of managerial implications, this thesis provides insights to different organiza-
tional levels. Considering all organizational levels, positive findings related to the effects
of green downstream practices on downstream performance can be utilized to contribute
to employee and management commitment. Awareness of exceptions related to the ef-
fects on operative and economic performance benefit managers as well in the implemen-
tation of green downstream practices. Considering top and middle management, second
order themes and aggregate dimensions of drivers and barriers related to the implemen-
tation of green downstream practices are beneficial to understand. This information can
be used to mitigate common stepping stones that slow down the implementation and
anticipate factors that drive the implementation. These insights contribute to sustainabil-
ity strategy and tactics execution in the company. Considering operative and local man-

agement, understanding of second order themes and first order concepts of green down-
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stream practices is useful. They provide a practical set of practices that can be imple-
mented in downstream operations which contributes to downstream performance. This
thesis demonstrates how green downstream practices are related to ordinary everyday
operations and how environmental downstream performance could be improved. To con-
clude, the findings of this thesis provide insights to different organizational levels which
contributes to comprehensive and efficient implementation of green downstream prac-

tices.

6.3 Recommendations for the case company

Based on the findings of this thesis, recommendations are made for the case company.

Recommendations are related to research questions’ topics and they are listed below:

- Regarding effects of green downstream practices on operative performance, the
case company should determine or investigate quantitative thresholds beyond
which the operative performance starts to decrease. For example, how many

weekly container pick-ups are required before on-time delivery starts to decrease.

- The case company should continue emphasizing green forward logistics and in-
ternal environmental practices in order to have a positive impact on each down-

stream performance dimension (operative, economic, environmental).

- Regarding further efficient implementation of green downstream practices, crea-
tion of business cases, increasing environmental awareness, and targeting man-
agement actions are required so both management and employees are commit-

ted to implementation.

- The case company should investigate and pilot more reverse logistics operations
models which contributes to identifying potential operations models and their ef-

fects on downstream performance.

As mentioned before, the state of environmental awareness and applying green prac-
tices is on a high level in the case company. Therefore, the recommendations focus on
broader implementation of current green downstream practices and investigation of re-

verse logistics.

6.4 Assessment of research quality and limitations

The quality of qualitative research can be evaluated with transferability, credibility, con-
firmability, and dependability. However, these criteria can be interpreted broadly in the

context of qualitative research. (Shenton 2004; Tuomi & Sarajarvi 2018, Chapter 6.2)
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Quality of case study research can be assessed with similar criteria that are internal
validity, construct validity, reliability, and external validity. (Yin 2018, p. 49). According to
Shenton (2004), credibility and internal validity, transferability and external validity, and
dependability and reliability are similar criteria. Therefore, the quality of this thesis is as-
sessed with the following criteria: construct validity, credibility, transferability, dependa-

bility, and confirmability.

Construct validity refers to identification of measures that accurately explain phenomena
in the research scope (Yin 2018, p. 49). Construct validity has been taken into account
in two ways in this thesis. First, interview themes, interview structure, and typical inter-
view questions have been reviewed with the instructors of the thesis before conducting
interviews. Hence, external reviews have been conducted in order to reduce researcher
bias that is recognized by Saunders et al. (2019, p. 214). Second, interviewees had been
sent an informative document about the subject of the thesis and interview themes before

the interviews to ensure interviewees understand the research and interview objectives.

Credibility means whether the findings of the research truly explain the phenomena in
the research scope and there is no influence on the results due to research setting (Shen-
ton 2004; Yin 2018, pp. 49, 51; Saunders et al. 2019, p. 215). Credibility has been con-
sidered in the thesis by developing early familiarity with culture of participants and en-
suring honesty in informants that are suggested by Shenton (2004). For example, the
author himself has worked at the case company before writing the thesis and participa-
tion in the interview has been voluntary. Moreover, research objectives, research ques-
tions, and methodological choices have been reviewed with the thesis’ instructors and

the case company to strengthen the credibility of the thesis.

Transferability implies how findings from the research can be generalized. Regarding
case study research, transferability can be strengthened by utilizing broad and detailed
background data to which the results can be reflected. (Shenton 2004; Yin 2018, p. 49)
Theoretical background has been established in Chapter 2 and it is compared to empir-
ical results in Chapter 5. According to Chapter 5, empirical and theoretical results com-

plement and support each other which strengthens the thesis’ transferability.

Dependability refers to how consistently results of the research can be repeated when
considering the research setting and methodological choices (Shenton; Yin 2018, p. 49;
Saunders et al. 2019, p. 213). To strengthen the dependability of this thesis, the research
methodology has been described in detail in Chapter 3, as suggested by Shenton (2004)
and Yin (2018, p. 53). Both authors highlight the importance of detailed documentation
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which is essential, especially in case study research and therefore, research process,

including sample gathering and analysis methods, have been described in detail.

Confirmability implies how objectively the research has been conducted. It includes
awareness and mitigation of different biases (Shenton 2004; Tuomi & Sarajarvi 2018,
Chapter 6.2). Confirmability has been considered by providing examples of the data col-
lection process (Appendix A) and data analysis process (Appendix B). Moreover, exam-
ples of researcher’s interpretations are presented by adding short direct quotes from
each reference to Table 7, Table 8, and Table 10. Consequently, reviewers of this thesis
can track closely decisions made by the researcher and assess whether there is a pro-
pensity to researcher bias. Moreover, results from the analysis have been verified by the

thesis’ instructors and the case company which contributes to confirmability.

The most substantial limitations of this thesis are related to data gathering process and
lack of triangulation. Purposive sampling was conducted as a data gathering method
which is prone to researcher bias. In other words, interviewees were selected based on
their perceived knowledge about the thesis subject. Purposive sampling is reasonable
with a small sample size and in-depth analysis of pre-determined themes (Saunders et
al. 2019, p. 321). With randomized sample selection, researcher bias would have been
avoided. In order to mitigate selection bias, interviewees were selected from four different
company functions and different organizational levels. However, it is possible that the
researcher has subconsciously preferred certain characteristics or other attributes of in-
terviewees which affect empirical results and confirmability of the thesis. Another down-
side of the data gathering in this thesis is sample size. Due to the qualitative case study,
the sample size is small, and the results are not statistically significant nor easily gener-
alized although theoretical results support empirical findings. Hence, sample size should
be increased which contributes to transferability, and a certain part of the sample could

be randomized to mitigate potential selection bias which contributes to confirmability.

Lack of triangulation is another limitation of this thesis. Triangulation refers to the utiliza-
tion of multiple data sources and data collection methods (Shenton 2004; Tuomi & Sa-
rajarvi 2018, Chapter 6.5; Saunders et al. 2019, p. 218). This thesis was conducted as a
qualitative case study in which semi-structured interviews were utilized as a data source.
Usage of triangulation contributes to confirmability via mitigation of researcher bias
(Shenton 2004). Hence, other data sources, such as internal documents, and data col-
lection methods, such as workshops, could have been utilized to strengthen the confirm-

ability of this thesis.
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6.5 Future research

In terms of the implementation of green downstream practices, there are still research
gaps that need to be addressed in the future. First, topics that are related to scope 3
GHG emissions need to be researched more because regulation, for instance, CSRD,
obligates companies to report their environmental impact and actions for mitigating their
carbon footprint. Therefore, green practices need to be defined in the context of up-
stream and downstream operations, and companies need practical support regarding
GSCM practices due to quickly emerging regulation. Second, there is a need for research
that quantitatively addresses the effects of GSCM practices on supply chain perfor-
mance. Academic literature in this thesis broadly utilizes survey data, Likert scales, and
factor analysis-based methods to quantify the effects of GSCM practices on supply chain
performance. However, the actual quantitative effects of GSCM practices on company
performance remain ambiguous due to their context dependency and survey-based
data. By conducting quantitative research of the effects of GSCM practices on supply
chain performance, companies are familiarized with calculation and measuring methods
that contribute to scope 3 GHG emissions reporting. Regarding the first two research
recommendations, the conceptual framework of this thesis can be utilized in the future
research to test hypothesis or to reflect new findings. Lastly, there is a need for reverse
logistics research that addresses clear operations models and practicalities related to
the manufacturing industry. Ambiguity of feasibility is one of the barriers related to the
implementation of reverse logistics and due to ambiguity, reverse logistics is also per-
ceived unattractive because it has low business potential. Hence, reverse logistics re-
search would contribute to emergence of circular economy practices and business mod-

els.
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APPENDIX A: INTERVIEW STRUCTURE

Interview
section

Interview theme

Typical main question

Typical additional
questions

Warm-up

Current state of the
environmental
awareness

Briefly describe your own work
and earlier background at the
case company

How do green practices and
values appear in your current
role?

How do green practices and
values appear in the case
company's industries in your
opinion?

Forward chain
operations

Current and future
state of green
practices

Which green practices are
utilized currently in the customer
deliveries?

How is environmental
performance taken into
account in the downstream?

How could the environmental
performance be improved in the
customer deliveries?

Please describe the most
likely practices that need to
be improved in the near
future

Factors affecting
implementation of
green practices

Why are green practices
utilized or wanted to be
implemented in the customer
deliveries at the case company?

Which factors slow down or
prevent the implementation of
green practices?

Why?

Which factors enable or drive the

implementation of green
practices?

Why?

Effects on
downstream
performance

What kinds of effects there are
on the downstream's economic
performance when considering
the earlier mentioned green
practices in your opinion?

Do you consider there are
any opposite effects when
reflecting your answer?

What kinds of effects there are
on the downstream's operative
performance when considering
the earlier mentioned green
practices in your opinion?

Do you consider there are
any opposite effects when
reflecting your answer?

What kinds of effects there are
on the downstream's
environmental performance
when considering the earlier
mentioned green practices in
your opinion?

Do you consider there are
any opposite effects when
reflecting your answer?
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Backward
chain
operations

Current and future
state of reverse
logistics

Do you know if the product in
scope is acquired back and re-
used in any extent in new
customer orders?

Do you consider there is a need
for reverse logistics operations
from case company's perspective

At which extent could
reverse logistics be
implemented? Why or why

in the future? not?
Which factors slow down or
. prevent the implementation of Why?
Factors affecting the reverse logistics?
implementation of - -
reverse logistics Which factors enable or drive the
implementation of reverse Why?

logistics?

Effects on
downstream
performance

What kinds of effects there could
be on the downstream's
economic performance if
reverse logistics operations
would be implemented in your
opinion?

Do you consider there are
any opposite effects when
reflecting your answer?

What kinds of effects there could
be on the downstream's
operative performance if
reverse logistics operations
would be implemented in your
opinion?

Do you consider there are
any opposite effects when
reflecting your answer?

What kinds of effects there could
be on the downstream's
environmental performance if
reverse logistics operations
would be implemented in your
opinion?

Do you consider there are
any opposite effects when
reflecting your answer?

Ending

Ensuring
interviewees'
answers have been
understood correctly
and possibility to give
additional comments
of the subject

Do you have any additional
comments to earlier questions?
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APPENDIX B: EXAMPLE OF GIOIA METHOD (RQ2)

The below table presents all the codes that were used in addressing which factors affect
implementation of forward chain green practices (RQ2). In the next page, first order con-

cepts have been categorized into second order themes, and aggregate dimensions.

First order concept Comment References
Brand image Driver S0O4; S2
Company values Driver P1
Competitive advantage Driver L3
Cost efficiency Driver L1; L2; SO4; SO5
Creating business cases Driver P1
Cultural differences Barrier L2; P1; SO2
Customer not willing to pay extra Barrier L1
Customer requirements Driver L3; P1; SO1; SO4
Customer value Driver P1; SO1; SO4
Customer willing to pay extra Driver SO2
Employees' attitudes Barrier L3
External incentives Driver S1
Global trend Driver S03
Hurry Barrier SO1; S0O2; S2
Increase in awareness Driver L3; SO1; SO5; S1
Internal co-operation Driver L3; S2
Internal incentives Driver S1
Lack of awareness Barrier P1; SO5
Lack of capabilities Barrier L1; L3; P1; $1
Lack of co-operation Barrier L3; S2
Lack of internal requirements Barrier L2; P1; SO2
Lack of management commitment Barrier L2
Profitability weakens Barrier L1; P1; SO2; SO3; SO4; SO5; S1
Lack of resources Barrier L3; P1; S1
Lack of responsible people Barrier S2
Local ownership Driver L2; SO5; S2
Management commitment Driver L2; L3; P1; SO3
Meaningful work Driver SO4
Own climate targets Driver L1; P1; SO3; SO4; S2
Own initiative Driver P1; SO4; S1
Potential increase in sales Driver S04
National regulation Driver L2; SO3
Global regulation Driver L2; SO1; SO4; S1
Taxation Driver SO1; SO4
Resistance to change Barrier S1
Scarcity of green materials Barrier L1; SO3; SO4
Terminology Barrier S2
Trade-off in customer satisfaction Barrier S0O4; SO5
Transparency Driver S2
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The below table presents how the first order concepts shown in the previous page have

been categorized into second order themes and aggregate dimensions that address the

research question 2 in terms of the forward chain operations.

Aggregate
dimension

Second order theme

First order concept

Green practices as
a competitive driver

Business
opportunities

Cost efficiency

Customer value

Competitive advantage

Global trend

Potential increase in sales

External incentives

Own climate targets

market as a driver

Company Own initiative
reputation Brand image
Company values
. Management commitment
Operatlc_mal Local ownership
execution Internal co-operation
aspects
Intra-company Tran§parency
drivers Internal Increase in awareness
environmental mindset Creating business cases
Employee level Internal incentives
aspects Meaningful work
Global regulation
: Regulation National regulation
Dynamic

Taxation

Customer pull

Customer requirements

Customer willing to pay extra

Company
operations as a
barrier

Lack of capabilities

Lack of resources

Operational
Hurry
weaknesses . .
Scarcity of green materials
Lack of co-operation
Lack of targeting Lack of internal requirements
management Lack of responsible people
actions Lack of management commitment

Business threats as
a barrier

Decrease in earnings

Profitability weakens

Decrease in
delivering
customer value

Trade-off in customer satisfaction

Customer not willing to pay extra

Employee level
barrier

Ambiguity of
environmental aspects

Cultural differences

Lack of awareness

Terminology

Negative
environmental mindset

Resistance to change

Employees' attitudes




