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Key stakeholders are increasingly expecting companies to manage their scope 3 emissions, 
referring to the indirect greenhouse gas emissions of the corporate value chain 
(WRI/WBCDS, 2011). However, companies face numerous challenges relating to the en-
gagement of chain members in emissions reporting and mitigation (McKinnon, 2010; 
Patchell, 2018). Many of these challenges can be addressed through the practices of Sus-
tainable Supply Chain Management (SSCM) (Patchell, 2018).  
 
The present qualitative case study explores the opportunities of applying SSCM practices 
in mitigating scope 3 emissions from purchased goods and services and upstream trans-
portation and distribution in the supply chain of UPM, a large company operating in the 
Forest-Based Sector. The study addresses the following two research tasks: ‘Adapting the 
Sustainable Supply Chain Management processes of green purchasing and green logistics 
to promote the objective of scope 3 mitigation’, and ‘Investigating the practical measures 
of facilitating scope 3 mitigation with Sustainable Supply Chain Management from both 
the buyer’s and the supplier’s perspective in UPM’s supply chains’. A process chart of 
mitigating scope 3 emissions with SSCM practices, synthesised for the purposes of the 
present study from existing theoretical components, is applied as a theoretical framework.  
 
With regard to the first research task, figures presenting a practicable process of mitigating 
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ence to the second research task, practical measures relating to the overall process of reach-
ing sustainability objectives through sustainability management, the development of 
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and upstream transportation and distribution in UPM’s supply chains. 
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Tiivistelmä – Abstract 
 
Kekseiset sidosryhmät odottavat enenevässä määrin yritysten hillitsevän niin kutsuttuja 
scope 3 kasvihuonekaasupäästöjään, eli yrityksen arvoketjussa syntyviä epäsuoria 
kasvihuonekaasupäästöjä (WRI/WBCDS, 2011). Yritykset kohtaavat kuitenkin lukuisia 
haasteita pyrkiessään jalkauttaamaan päästöjen raportointi- ja hillintäkäytäntöjä 
arvoketjuunsa (McKinnon, 2010; Patchell, 2018). Kestävän toimitusketjujen hallinnan 
käytännöt tarjoavat apua moniin näistä haasteista (Patchell, 2018). 
 
Tämä kvalitatiivinen tapaustutkimus perehtyy edellytyksiin soveltaa kestävän 
toimitusketjujen hallinnan periaatteita tavaroiden ja palveluiden hankinnasta, sekä 
kuljetuksista ja jakelusta (ylävirta) aiheutuvien scope 3 -kasvihuonekaasupäästöjen 
hillintään metsäsektorilla toimivan suuryrityksen UPM:n arvoketjussa. Tutkimus 
keskittyy kahteen tutkimusalueeseen, jotka ovat: ’Kestävään toimitusketjujen hallintaan 
sisältyvien vihreän hankinnan ja vihreän logistiikan prosessien mukauttaminen 
edistämään scope 3 kasvihuonekaasupäästöjen hillintää’, sekä ’ostajan ja toimittajan 
näkökulmat käytännön kestävän toimitusketjujen hallinnan keinoihin, joilla scope 3 
kasvihuonekaasupäästöjä voidaan hillitä UPM:n arvoketjussa’. Tutkimuksen 
teoreettisena viitekehyksenä hyödynnetään scope 3 kasvihuonekaasupäästöjen hillintää 
kestävän toimitusketjujen hallinnan kautta kuvaavaa prosessikaaviota, joka on koostettu 
alan aiemmissa tutkimuksissa kehitetyistä teoriakomponenteista. 
  
Ensimmäisen tutkimusalueen puitteissa esitetään käytännön lähestymistavat, joilla scope 
3 päästöjä voidaan hillitä vihreiden hankintojen ja vihreän logistiikan keinoin. Toisen 
tutkimusalueen osalta perehdytään paitsi yleisiin vastuullisuuden johtamisen keinoihin, 
myös sekä ostajan että toimittajan kannalta hyödyllisten vihreiden tietojärjestelmien 
kehittämiseen ja tapoihin edistää scope 3 -päästöraportointia. Tutkimuksen löydökset on 
koostettu kattavaan prosessikaavioon, joka havainnolistaa hankinnoista ja logistiikasta 
aiheutuvien scope 3 kasvihuonekaasupäästöjen hillintää UPM:n arvoketjussa.  
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1 INTRODUCTION 

In a modern-day marketplace characterized by globalization, tightening environ-
mental regulation and growing stakeholder demand for transparency, compa-
nies are increasingly held accountable for the impacts of their global operations 
(Cadden et al., 2013; Carter & Easton, 2011; Green et al., 2012; Malviya & Kant, 
2015). As any business is only as sustainable as its suppliers (Krause et al., 2009), 
sustainability emerges as a supply chain imperative, rather than a mere intra-
organizational obligation (Vachon & Klassen, 2007). Accordingly, companies aim 
to foster sustainability in their supplier base by introducing environmentally, so-
cially and economically sustainable practices through the processes of Sustaina-
ble Supply Chain Management (SSCM) (see e.g. Ahi & Searcy, 2013; Carter & 
Rogers, 2008; Lee & Klassen, 2008; Patchell, 2018; Seuring & Muller, 2008b). 
Meanwhile, the mounting concern over anthropogenic climate change and its nu-
merous sinister implications on business and society (Cavalcanti Sá de Abreu et 
al., 2017; Chu & Schroeder, 2010) have instilled climate action into corporate risk 
management and sustainability agendas (Chu & Schroeder, 2010). As majority of 
the greenhouse gas emissions of a large company are typically generated indi-
rectly in the operations and processes of its value chain (Matthews et al., 2008; 
Patchell, 2018; WRI/WBCDS, 2011), carbon management of chain members is an 
increasingly crucial aspect of both corporate climate action and Sustainable Sup-
ply Chain Management (Lee, 2011; Patchell, 2018).   
 

The surge of interest in the carbon management of corporate value chains 
has led to the emergence of numerous instruments and standards for the meas-
uring, reporting and management of the indirect greenhouse gas emissions 
(McKinnon, 2010). One such instrument, namely the Corporate Value Chain 
(Scope 3) Accounting and Reporting Standard (WRI/WBCDS, 2011), was intro-
duced in 2010 by the Greenhouse Gas Protocol, perhaps the most broadly 
adopted carbon management standard among businesses (Patchell, 2018). The 
new standard, encompassing the reporting of the so-called scope 3, referring to 
the indirect off-site emissions generated in the corporate value chain, was de-
signed to supplement the previously published Corporate Accounting and Re-
porting Standard (WRI/WBCDS, 2004). This standard focuses on the direct, on-
site emissions from a company’s internal operations and the indirect emissions 
from internally consumed purchased energy, termed scopes 1 and 2 respectively 
(WRI/WBCDS, 2004; Patchell, 2018). Within the past few years, the emphasis of 
the corporate emissions management and reporting has shifted heavily from the 
previously dominant scopes 1 and 2 towards the more significant, but also con-
siderably more ambiguous and complex scope 3 emissions (Patchell, 2018). One 
prevalent challenge in scope 3 management is the required engagement of often-
reluctant external organizations of the corporate value chain in emissions report-
ing and mitigation processes (McKinnon, 2010; Patchell, 2018). The management 
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field of Sustainable Supply Chain Management may provide valuable guidance 
and good practices in this task (Patchell, 2018).  

 
The generation of scope 3 emissions is divided into 15 different value 

chain processes (WRI/WBCDS, 2011), of which two, namely purchased goods 
and services, and upstream transportation and distribution in the supply chain, 
are explored in the present study. These processes were chosen due to their clear 
dominance in constituting the scope 3 emissions of UPM, a large company oper-
ating in the Forest-Based Sector (UPM, 2018a), whose efforts in managing their 
scope 3 emissions this case study explores and aims to facilitate. Scope 3 emis-
sions constituted approximately 54 % of UPM’s total emissions in 2017 (UPM, 
2018b; UPM, 2018c), with a remarkable 58 % of this share generated through pur-
chased goods and services, and upstream transportation and distribution. Focus 
on these two categories is valid, as the quantifiable carbon footprint of the value 
chain is ideally used as basis for identifying and prioritizing mitigation targets in 
corporate carbon management (Lee, 2011; WRI/WBCDS, 2011). Also, beyond the 
individual case of UPM’s scope 3 emissions, environmentally sustainable pur-
chasing is often nominated as the most effective method of integrating sustaina-
bility considerations into supply chain management (Ashby et al., 2013; Hall, 
2000), while transportation is considered as the environmentally most significant 
supply chain process (Dekker et al., 2012; Webb, 2010). Within the field of Sus-
tainable Supply Chain Management, the importance of purchasing and transpor-
tation is further demonstrated by their emergence as stand-alone topics (Carter 
& Rogers, 2008), such as green purchasing (Ashby et al., 2013; Rameshwar et al., 
2017), socially responsible purchasing (Carter & Rogers, 2008), environmental lo-
gistics strategies (Carter & Jennings, 2002; Carter & Rogers, 2008) and green lo-
gistics (Rameshwar et al., 2017). 
 

Although research efforts are called for in order to develop good practices 
and strategies in scope 3 emissions management, the topic remains relatively un-
derexplored (Patchell, 2018), stressing the need for further academic contribu-
tions. Sustainable Supply Chain Management holds great promise in addressing 
the problems companies face with chain member engagement and scope 3 miti-
gation, however very little research on the synergies between SSCM and scope 3 
management has been carried out (Patchell, 2018). Employment of SSCM prac-
tices in scope 3 emissions mitigation is further obstructed by the lack of practi-
tioner knowledge regarding Sustainable Supply Chain Management (Ashby et 
al., 2012). Although SSCM is a widely explored research topic of increasing aca-
demic stature (Rameshwar et al., 2017), the research findings do not translate into 
corresponding management practices due to a gap in knowledge transfer be-
tween academia and industry (Ashby et al., 2012; Ghosal, 2005). As such, the ap-
plication of SSCM practices in scope 3 management is hindered by two distinct 
gaps, namely the detachment between scope 3 mitigation and SSCM as research 
topics, and the lack of practicable knowledge provided for or adopted by its in-
tended users. The present research, approaching the process of mitigating scope 
3 emissions from purchased goods and services and upstream transportation and 
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distribution from the perspective of Sustainable Supply Chain Management, 
aims to address the dire need for bridging both gaps from the same theoretical 
premise. Indeed, frameworks or models are needed both for examining the tar-
gets of scope 3 management from the SSCM perspective (Patchell, 2018), and for 
guiding the practical implementation of sustainability insights (Ashby et al., 
2012). Such a framework, encompassing the process phases of mitigating scope 3 
emissions with SSCM practices, is therefore synthesised from existing theoretical 
elements of SSCM (see Ashby et al., 2012; Hollos et al., 2012) and applied as a 
premise in addressing both identified gaps through the following two research 
tasks:   

 
1. Adapting the Sustainable Supply Chain Management processes of green 

purchasing and green logistics to promote the objective of scope 3 miti-
gation. 
 

2. Investigating the practical measures of facilitating scope 3 mitigation 
with Sustainable Supply Chain Management from both the buyer’s and 
the supplier’s perspective in UPM’s supply chains. 

 

The first task is examined through a thematic literature review, constructing 
the broad theoretical frame of reference for the present case study and describing 
the processes of green purchasing and green logistics, the foundation for the em-
pirical research phase and the addressing of the second research task. The first 
research task is approached by constructing two figures, illustrating the pro-
cesses of mitigating scope 3 emissions from purchased goods and services and 
upstream transportation and distribution through the practices of green purchas-
ing and green logistics. Said figures are nested within the broader theoretical 
framework of mitigating scope 3 emissions through SSCM practices and encom-
pass a wide range of relevant theoretical influences from the fields of SSCM and 
scope 3 management research. Through addressing the research task, the present 
study both provides a foundation for the development of UPM’s scope 3 mitiga-
tion strategy with reference to the two selected value chain processes, and con-
tributes to bridging the identified gap between scope 3 management and SSCM 
as research topics (Patchell, 2018). In doing so, the present study seizes the largely 
neglected opportunity of learning from the best practices of one field and apply-
ing said lessons in a distinct but closely related field (Carter & Easton, 2011).  Fur-
ther, as the figures illustrating green purchasing and green logistics processes 
aim at providing a theory-based, yet highly practicable approach to scope 3 mit-
igation through Sustainable Supply Chain Management, they pave the way for 
transferring SSCM research findings to practitioners in an applicable format, thus 
also contributing towards bridging the gap in SSCM knowledge transfer between 
academia and industry (Ashby et al., 2012; Ghosal, 2005).  

 
This gap in knowledge transfer (Ashby et al., 2012; Ghosal, 2005) is further 

narrowed down in the context of UPM’s supply chains by addressing the second 



 8 

research task through the empirical research phase of the present case study. 
Through interviews with UPM’s suppliers, third-party logistics partners, repre-
sentatives of UPM and external experts, practical measures of Sustainable Supply 
Chain Management, with the specific objective of facilitating scope 3 mitigation, 
are identified. Three distinct thematic categories of practical measures are stud-
ied, with the first one relating to the general process of mitigating scope 3 emis-
sions with SSCM practices, the second one to the role of green information sys-
tems in reaching SSCM objectives, and the third one to good practices in the no-
toriously challenging supply chain carbon audit, and the standardisation of sup-
plier emissions data. The identified practical measures form a management pro-
cess customized for UPM’s SSCM efforts and will likely aid UPM in mitigating 
scope 3 emissions from purchased goods and services and upstream transporta-
tion and distribution. By exploring the role of different Sustainable Supply Chain 
Management practices in scope 3 mitigation, the present study also contributes 
towards better understanding of the largely uncharted relationship between the 
two main management approaches of SSCM, namely normative or ‘hard’ man-
agement and collaborative or ‘soft’ management (Malviya & Kant, 2015).  
 

The present research applies the methods of a qualitative case study, dom-
inant in SSCM research (see e.g. Ashby et al., 2012; Rameshwar et al., 2017), by 
combining both theory-based and theory-building case study approaches (Eriks-
son & Koistinen, 2005). The remainder of the paper is structured as follows: Sec-
tion 2 describes the context and setting of the present case study, first briefly in-
troducing the Greenhouse Gas Protocol as a significant component of corporate 
climate action, then proceeding to explore scope 3 greenhouse gas emissions in 
more detail and concluding by examining climate action specifically in UPM and 
more generally in the Forest-Based Sector. Section 3 is a thematic literature re-
view, forming the theoretical foundation for the empirical research phase of the 
present study. Section 3 is divided into two parts, with the first part introducing 
the topic of Sustainable Supply Chain Management, exploring the relationship 
and the synergies between SSCM and scope 3 mitigation, and providing the core 
theoretical framework of the present study, illustrating a pathway of utilizing 
Sustainable Supply Chain Management in mitigation of scope 3 emissions. The 
second part of section 3 examines the crucial SSCM process of building sustaina-
ble supplier relationships and addresses the first research task by constructing 
the process charts for green purchasing and green logistics with the objective of 
mitigating scope 3 emissions. Section 4 describes the methodology applied in the 
present case study with reference to the formation of the thematic literature re-
view and the empirical research phase of the study. Section 5 presents the find-
ings of the study by exploring and analysing three thematic networks con-
structed from the research data. Section 6 concludes the study by summarising 
the relevant research findings from the perspective of addressing the research 
tasks, provides recommendations for UPM, discusses the contributions and the 
limitations of the present study, and suggests further research directions.  
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2 CONTEXT AND SETTING OF THE CASE STUDY 

2.1 Corporate climate action and the Greenhouse Gas Protocol 

As the global concern over the vast sustainability challenges humanity faces 
grows (Broman & Robèrt, 2017; Steffen et al., 2015), so do the expectations for 
companies to alleviate them through Corporate Social Responsibility (CSR) (Car-
roll & Shabana, 2010). With climate change widely recognized as a crucial social, 
economic and environmental challenge (Cavalcanti Sá de Abreu et al., 2017), the 
reporting and management of a corporate carbon footprint, defined as a measure 
of the total CO2 emissions directly and indirectly generated in a company’s oper-
ations over the product life cycle (Wiedmann & Minx, 2008), has established a 
critical position in both CSR and sustainability research (Onat et al., 2013). As the 
corporate sector is responsible for the majority of global anthropogenic green-
house gas emission (CDP, 2018a) and holds the potential for decarbonizing pri-
vate consumption (McKinnon, 2010), companies are both the problem and a cru-
cial part of the solution to climate change (Boiral et al., 2011). Consequently, the 
pressure for corporate climate action is prompted by tightening policy regulation 
measures, such as emissions trading programs and carbon and energy taxes, as 
well as growing demands of the stakeholders (Green et al., 2012; WRI/WBCDS, 
2011). In addition to these regulatory and market forces driving corporate carbon 
management (Lee, 2011), the vast magnitude of climate change and its inevitable 
effects on organizations (Porter & Reinhardt, 2007) exert internal pressure on 
companies to engage in voluntary climate change mitigation and adaptation 
(Cavalcanti Sá de Abreu et al., 2017; Lee, 2011).  
 

The benefits of such voluntary measures can be substantial, with risk man-
agement, preparation for future climate regulations (WRI/WBCDS, 2004) and 
competitive advantage brought about by the good-will of the stakeholders being 
but a few examples (Chu & Shroeder, 2010; WRI/WBCDS, 2011). Some doubts 
have, however, been raised regarding the economic cost-benefit implications of 
corporate climate action, as emissions mitigation can be an expensive undertak-
ing (Chu & Shroeder, 2010). The significant uncertainties related to the magni-
tude and timing of the effects of the climate change present additional challenges, 
often hindering strategic approaches to corporate emissions management (Cav-
alcanti Sá de Abreu et al., 2017).  
 

However, guidelines and aid in strategizing climate action are provided 
by the numerous voluntary carbon management programs and standards, which 
companies are encouraged to pursue (McKinnon, 2010; WRI/WBCDS, 2004). The 
Greenhouse Gas Protocol (WRI/WBCDS, 2004; WRI/WBCDS, 2011) is likely the 
most widely adopted voluntary template for corporate greenhouse gas emissions 
management, evaluation and reporting, utilized particularly by multi-national 
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corporations (Green, 2014; Patchell, 2018). Numerous large businesses partici-
pated in the development of the standard, led by the World Resources Institute 
(WRI) and World Business Council for Sustainable Development (WBCSD) 
(Patchell, 2018). In 2001, the first edition of The GHG Protocol’s Corporate Ac-
counting and Reporting Standard was published with the objective of standard-
izing and simplifying emissions inventory, increasing the transparency and con-
sistency of emissions accounting and reporting, and providing businesses with 
valuable information to facilitate emissions management (Patchell, 2018; 
WRI/WBCDS, 2004). Since then, the standard has enjoyed tremendous success 
among businesses, often credited to WRI’s and WBCSD’s ability to meet the cor-
porate demand for reduced transaction costs, first-mover advantage and the rep-
utational advantages of an environmental leader (Green, 2010). In accordance 
with the Kyoto Protocol (UNFCCC, 1998), the standard focuses on emissions of 
six greenhouse gases: carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), 
hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and sulphur hexafluoride 
(SF6), all reported in CO2 equivalents over a typically one-year reporting period 
(Patchell, 2018; WRI/WBCDS, 2004). Together with the CDP, a global disclosure 
system facilitating the management of environmental impacts (CDP, 2018b), the 
GHG Protocol’s standards form the basis for climate governance of large corpo-
rations (Patchell, 2018).  
 
 The original Corporate Accounting and Reporting Standard encompasses 
the so-called scope 1 and scope 2 emissions, namely the direct greenhouse gas 
emissions from a company’s internal operations, and the indirect emissions from 
internally used electricity, steam, heating and cooling, purchased from external 
sources (Patchell, 2018; WRI/WBCDS, 2004). In the past years, however, the 
widespread awakening to the substantial indirect environmental impacts of the 
corporate value chain (Ashby et al., 2012; Matthews et al., 2008) has prompted 
corporations and their stakeholders to embrace a wider perspective of life cycle 
effects (Ashby et al., 2012). Accordingly, the Corporate Accounting and Report-
ing Standard was supplemented in 2010 with the Corporate Value Chain (Scope 
3) Accounting and Reporting Standard (WRI/WBCDS, 2011), covering the pre-
viously ignored indirect off-site emissions generated in the corporate value chain, 
termed as scope 3 (Patchell, 2018; WRI/WBCDS, 2011). The companies reporting 
their emissions in conformance with both standards must supplement scope 1 
and 2 data with the indirect emissions of the corporate value chain, while the 
reporting of scope 3 emissions remains optional for companies reporting in con-
formance with solely the original GHG Protocol Corporate Standard 
(WRI/WBCDS, 2011). The division of greenhouse gases into scopes 1, 2 and 3 is 
also utilized by CDP, who requests carbon emissions disclosures from corporate 
entities in accordance with the three scopes of the GHG Protocol (Lee, 2011). 
 

While the GHG Protocol has been eagerly adopted by large corporations 
worldwide (Green, 2010), the standard has been criticized among academics and 
practitioners (Lee, 2011). The validity of scope 2 emissions reporting, for example, 
has been questioned due to the challenges in reliable assessment of the energy 
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mix portfolio (Schmid, 2009), while the collection and reporting of scope 3 emis-
sions data has been found costly and difficult (Patchell, 2018). Regardless, the 
optional nature of Scope 3 reporting under the traditional Corporate Accounting 
and Reporting Standard (WRI/WBCDS, 2004) has also been called to question, 
as combined scope 1 and 2 emissions often capture less than a third of companies’ 
total emissions (Matthews et al., 2008).  
 

2.2 Scope 3 greenhouse gas emissions 

The focus of corporate carbon management has shifted from the reporting and 
mitigation of the direct emissions generated on-site to the indirect impacts caused 
by the so-called upstream value chain, referring to a company’s suppliers, as well 
as the use and disposal of the product, termed downstream value chain (Lee, 
2011). This shift represents a more comprehensive approach to climate action 
(Ashby et al., 2012), as two thirds (Matthews et al., 2008), or in some cases up to 
75 % (Huang et al., 2009) of the total greenhouse gas emissions of a business are 
typically generated off-site in the corporate value chain, rather than in the direct 
on-site operations of the company (Matthews et al., 2008). In keeping with the 
near-cliché corporate slogan, “if you can’t measure it, you can’t manage it”, the 
mitigation of these indirect emissions relies heavily on the complete, accurate, 
transparent and consistent emissions data provided by the value chain members 
(McKinnon, 2010; WRI/WBCDS, 2011). Accordingly, the adoption of a compre-
hensive value chain carbon auditing process is encouraged by numerous envi-
ronmental organizations (McKinnon, 2010), and has been an increasingly im-
portant part of the Greenhouse Gas Protocol since 2010 (Patchell, 2018; 
WRI/WBCDS, 2011). With a step-by-step approach guiding the measurement of 
complete value chain emissions, the Corporate Value Chain (Scope 3) Accounting 
and Reporting Standard (WRI/WBCDS, 2011) aids companies in the often-chal-
lenging value chain emissions audit and thus the identification of the company’s 
greatest emission reduction opportunities (Downie & Stubbs, 2012; Patchell, 2018; 
WRI/WBCDS, 2011).  
 

The standard divides the upstream and downstream processes of the 
value chain into 15 sources of scope 3 emissions (Patchell, 2018; WRI/WBCDS, 
2011). The categories identified as generating upstream scope 3 emissions are 1) 
purchased goods and services, 2) capital goods, 3) fuel and energy related activ-
ities, 4) upstream transportation and distribution, 5) waste generated in opera-
tions, 6) business travel, 7) employee commuting, and 8) leased assets, while the 
remaining seven downstream categories are 9) downstream transportation and 
distribution, 10) processing of sold products, 11) use of sold products, 12) end-
of-life treatment of sold products, 13) leased assets, 14) franchises, and 15) invest-
ments (Patchell, 2018; WRI/WBCDS, 2011). Out of these emission sources, the 
present study focuses on categories 1 and 4 in the upstream value chain, namely 
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purchased goods and services, and upstream transportation and distribution. 
Said categories have been identified by UPM as the most significant sources of 
its scope 3 emissions, generating 58 % of their indirect value chain emissions.  
 

While the greatest potential for corporate climate change mitigation under 
the GHG Protocol lies in the management of scope 3 emissions (Downie & Stubbs, 
2012; Lee, 2011; Matthews et al., 2008), such pursuits are regularly hindered by 
the substantial difficulties companies face in value chain engagement and inter-
action (Patchell, 2018). Perhaps overly optimistically, the principle of scope 3 
emission management relies on an assumption of corporations having the power 
to significantly influence the climate actions of their value chain members (see 
e.g. Patchell, 2018; WRI/WBCDS, 2011). Although stakeholder pressure has been 
identified as a crucial driver of corporate carbon management (Cavalcanti Sá de 
Abreu et al., 2017), a company often lacks the leverage to demand emissions data 
reporting, let alone mitigation efforts from its value chain (Pathcell, 2018). The 
consequently inadequate response to emission data requests can compromise the 
results of the value chain emissions audit, the very foundation the scope 3 man-
agement (Pathcell, 2018). While a general lack of time and interest may add to the 
problem, it is often the deficit of environmental management capabilities, such 
as assets, technologies and skills, which prevents suppliers from accommodating 
the environmental requirements of their customers in a timely and decisive man-
ner (Lee & Klassen, 2008).  
 

The accuracy of scope 3 reporting depends on the quality of emissions 
data and in the aforementioned lack there-of, the emission factors applied to con-
vert activity or quantity volumes into units of CO2 emission equivalents (Downie 
& Stubbs, 2012). Acknowledging the challenges in such reporting, the Green-
house Gas Protocol accepts a higher uncertainty in scope 3 calculations, merely 
expecting relevance and sufficiency in supporting the company’s objectives 
(WRI/WBCDS, 2011). While seemingly unambitious, companies having to rely 
on ambiguous and inconsistent conversion values tend to fall short of this accu-
racy target (Downie & Stubbs, 2012). The recommendation to utilize standard 
emission factors provided by reputable parties (Gentil et al., 2009) does not alle-
viate the problem, as the availability and applicability of such values is often in-
adequate (Downie & Stubbs, 2012). Companies also face challenges in defining 
the system boundaries for value chain emissions auditing, as well as in allocating 
emissions to different products, when shared resources are utilized in their pro-
duction (McKinnon, 2010). Another risk undermining the reliability of scope 3 
reporting is double counting of emissions, which likely occurs in a product-spe-
cific carbon audit when all the suppliers and their logistics partners are compre-
hensively included (Lenzen et al., 2007; Matthews et al., 2008; McKinnon, 2010). 
The inaccuracies in scope 3 calculations regularly result in misallocation of re-
sources (Downie & Stubbs, 2012), threatening the effectiveness of scope 3 emis-
sion mitigation. Additionally, the process of value chain carbon audit has been 
described as extremely complex and monumentally expensive (McKinnon, 2010), 
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albeit the Corporate Value Chain (Scope 3) Accounting and Reporting Standard 
(WRI/WBCDS, 2011) aims to help companies measure, manage and reduce scope 
3 emissions in a cost-effective manner (WRI/WBCDS, 2011). In the face of the 
mounting challenges and concerns related to scope 3 reporting and management, 
the Greenhouse Gas Protocol has been accused of detrimentally optimistic infer-
ence in assuming that scope 3 management is practicable, merely because the 
mapping of value chain emissions is theoretically possible (Patchell, 2018).  

 
Regardless, the management of scope 3 emissions is considered crucial not 

only due to their dominant share of the corporate carbon footprint (Lee, 2011; 
Matthews et al., 2008; Patchell, 2018), but also because their exclusion enables 
companies to seemingly mitigate emissions merely by outsourcing operations 
(McKinnon, 2010). A clear understanding of scope 3 emissions is crucial in devel-
oping a comprehensive and reliable carbon management strategy (Downie & 
Stubbs, 2012; Matthews et al., 2008) and measures for resolving the aforemen-
tioned problems must undoubtedly be studied and developed. As scope 3 emis-
sion mitigation is still a relatively unexplored topic, addressing said challenges 
relies heavily on the lessons and knowledge drawn from related, relevant and 
comparatively mature fields (see e.g. Patchell, 2018). While Life Cycle Assess-
ment (LCA) techniques are widely applied in measuring scope 3 emissions along 
the corporate value chain (McKinnon, 2010), LCA offers few insights into the 
management of chain members and their emissions. These issues can, however, 
be addressed by applying the practices of Sustainable Supply Chain Manage-
ment (Patchell, 2018), a field of research also largely influenced by LCA (Ashby 
et al., 2013; Onat et al., 2013; Sarkis et al., 2011).  
 

2.3 Climate action in UPM and the Forest-Based Sector 

As noted by Lee (2011), the greenhouse gas emissions of a company are largely 
dependent on the industry in which it operates, its position in the value chain 
and several company specific features, including technological advancement and 
the product portfolio. UPM is a large Finnish company in the Forest-Based Sector 
(FBS), with production sites in 12 countries and an annual turnover of approxi-
mately 10 billion euros in 2017 (UPM, 2018a). As opposed to the traditional and 
increasingly declining forest industry (Hurmekoski & Hetemäki, 2013; Hämä-
läinen et al., 2011; Janssen et al., 2008), FBS encompasses all industries developing 
products –such as biofuels, textile raw-materials, nanopulp and microfibrillated 
cellulose- from forest biomass (Näyhä et al., 2015). Although the sector is still in 
the process of shaping its strategies, business models and products to accommo-
date the changes in the global forest products markets (Näyhä et al., 2015), diver-
sification to particularly bioenergy and biomass-based products presents great 
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business opportunities to companies aiming to broaden their scope from the for-
est industry (Hämäläinen et al., 2011). Accordingly, while forestry and the pro-
duction of timber, plywood, paper and pulp remain a significant part of UPM’s 
business, their current operations also include the production of biochemicals, 
biofuels, biocomposites, energy and labels (UPM, 2018a). With such product 
portfolio, the corporate value chain of UPM focuses on forest biomass sourcing 
and processing (UPM, 2018a), enabled by approximately 25 000 first tier suppli-
ers in 75 different countries (UPM, 2018b).  
 

While businesses have been described as both the cause of and the solution 
to anthropogenic climate change (Boiral et al., 2011), all companies worldwide 
are also subjects to the various and largely unpredictable impacts brought about 
by the changing climate (Porter & Reinhardt, 2007). These notions highlight the 
crucial importance of corporate climate action in the Forest-Based Sector, with its 
vast carbon footprint driving global warming and presenting opportunities for 
significant emissions mitigation (Blanco et al., 2014; Smith et al., 2014), and the 
sectoral vulnerability to climate change necessitating careful adaptation (Sousa-
Silva et al., 2018). Although the industry focus has extended from traditional for-
estry to innovative new products and services (Näyhä et al., 2015), the inevitable 
dependence on forest-based biomass as raw material exposes FBS to the many 
tangible threats climate change poses on forests around the globe (see e.g. Dale 
et al., 2001; Hanewinkel et al., 2013; Näyhä et al., 2015). Indeed, the shifts in tree 
species distribution alone, caused by changes in temperature and precipitation, 
will likely result in a dramatic decline in the economic value of European forests 
in the coming decades (Hanewinkel et al., 2013). Forests, and consequently the 
Forest-Based Sector, will also suffer disturbances caused by the changes in fire 
and drought patterns and intensity, extreme weather conditions, as well as insect 
and pathogen outbreaks (Dale et al., 2001). In addition to climate change, FBS is 
influenced by other trends shaping the society, such as changing consumer de-
mands, globalization, digitalization, resource scarcity, energy policies and the 
transition toward bioeconomy (Hurmekoski and Hetemäki, 2013; Näyhä et al., 
2015), defined as the parts of economy utilizing renewable biological resources 
in the production of materials, food and energy (European Commission, 2018). 
 

While the need for adaptation in the Forest-Based Sector is evident and 
broadly acknowledged (Sousa-Silva et al., 2018), the role of the sector in climate 
change mitigation is both unique and crucial (Smith et al., 2014). FBS is a major 
driver of anthropogenic climate change, as the combination of land use, land use 
change and forestry is the second largest contributor to rising CO2 concentration 
levels in the atmosphere, preceded only by the combustion of fossil fuels (Blanco 
et al., 2014). Additionally, the sector is able to engage in both angles to climate 
change mitigation, namely the reduction of greenhouse gases and the enhance-
ment of carbon sinks through climate-smart forest management (IPCC, 2013; 
Smith et al., 2014). With their vision of “leading the forest-based bioindustry into 
a sustainable, innovation-driven and exciting future”, (UPM, 2018b p. 2), UPM 
aims to be an active forerunner in the sectoral mitigation efforts. Accordingly, 
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UPM has adopted a target of a 30 % reduction in its combined scope 1 and 2 
emissions by 2030 in reference to the 2008 level (UPM, 2018b). However, as is the 
case with most companies (Huang et al., 2009; Matthews et al., 2008), the majority 
of UPM’s carbon footprint consists of the indirect emissions of the corporate 
value chain, highlighting the importance of extending the mitigation actions to 
the carbon management of chain members.  

 
In 2017, UPM’s carbon footprint, encompassing scope 1, 2 and 3 emissions, 

was 13.7 million tonnes of CO2 equivalents (UPM, 2018c). Out of this footprint, 
the shares of scope 1 and 2 emissions were 25 % and 21 % respectively, with scope 
3 accounting for the remaining 54 %, or 7.4 million tonnes (CO2 equiv.) of the 
emissions (UPM, 2018c). Out of UPM’s main Finnish competitors in the Forest-
Based Sector, Metsä Group did not publish data on its 2017 value chain emissions, 
although it had identified the most significant scope 3 emission sources (Metsä 
Group, 2018), while the 2017 scope 3 emissions of Stora Enso were 67 %, with its 
scope 1 emissions accounting for 22 %, and scope 2 emissions for 11 % of the 
corporate carbon footprint (Stora Enso, 2018). However, in December 2017 Stora 
Enso managed to become the first company in the Forest-Based Sector to set sci-
ence-based targets for the reduction of its scope 3 emissions (Stora Enso, 2018). 
The Science Based Target Initiative -a renowned corporate climate action agenda 
collaboratively created by CDP, the United Nations Global Compact (UNGC), 
WRI and WWF- invites companies to set science-based targets for emissions mit-
igation and has established specific requirements for scope 3 emissions (SBTi, 
2018a). Any company hoping to gain the valued SBTi approval to its science-
based target, with scope 3 emissions exceeding a threshold of 40 % out of the 
entire carbon footprint, must set ambitious objectives for reducing greenhouse 
gas emissions throughout its value chain (see SBTi, 2018b). Setting such SBTi-
validated science-based target is also on UPM’s climate action agenda.  

 
In order to optimize the effectiveness of scope 3 mitigation efforts, a com-

pany should identify and concentrate on the most significant emission sources 
out of the 15 categories of scope 3 emission generating activities (Downie & 
Stubbs, 2012; Patchell, 2018; WRI/WBCDS, 2011), listed in section 2.2. Conse-
quently, UPM has chosen to focus their attention in reducing emissions from cat-
egories 1: purchased goods and services (upstream) and 4: transportation and 
distribution (upstream), as the two account for 58 %, or nearly 4,3 million tonnes 
(CO2 equiv.) of UPM’s scope 3 emissions (UPM, 2018f). As UPM works with ap-
proximately 25 000 suppliers (UPM, 2018b), the emission data has not in the past 
been primary data gathered directly from suppliers, but secondary data calcu-
lated utilizing quantity volumes and publicly available emission factors pro-
vided by the life cycle inventory database Ecoinvent (Ecoinvent, 2018) and VTT 
Technical Research Centre of Finland Ltd (VTT, 2018). While the secondary data 
may be more accurate than the often-crude estimations of the suppliers (McKin-
non, 2010), it typically does not enable differentiation among firms (Patchell, 
2018), nor the mitigation of the reported scope 3 emissions, as such calculations 
are a direct function of the produced quantity volumes and do not respond to the 
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carbon management efforts of the suppliers. Attempts to mitigate reported scope 
3 emissions therefore require the use of supplier data, making the value chain 
emissions audit a necessary first step in goal-oriented scope 3 emission manage-
ment (WRI/WBCDS, 2011). In order to succeed in this challenging task and ulti-
mately aid suppliers in reducing emissions from their operations, active collabo-
ration and the building of sustainable supplier relationships with the members 
of the upstream value chain is essential (see e.g. Boons, 2009; Ketchen & Hult, 
2007). As these are the ideal outcomes of Sustainable Supply Chain Management 
(see e.g. Ansari & Kant, 2017; Ashby et al., 2012; Carter & Rogers, 2008), the the-
ories and practices of the subject are crucial and relevant in UPM’s attempts of 
scope 3 emissions mitigation.   
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3 THEORETICAL FRAMEWORK: SCOPE 3 MITIGA-
TION THROUGH SSCM 

3.1 Sustainable Supply Chain Management and scope 3 green-
house gas emissions 

3.1.1     Sustainable Supply Chain Management 

 
As any company is only as sustainable as those supplying it (Krause et al., 2009), 
the growing stakeholder requirements for corporate social responsibility have 
directed the attention of firms to the sustainability of their supplier base (Hollos, 
Blome & Foerstl, 2012). Numerous methods are applied in the attempts to in-
crease the sustainability of the corporate supply chain, typically defined as a dy-
namic process, where material, information and funds flow through a series of 
units within and between chain members (Jain et al., 2009). Perhaps the most no-
table of such methods is known as Sustainable Supply Chain Management (see 
e.g. Ansari & Kant, 2017; Ashby et al., 2012; Carter & Rogers, 2008).  
 

Due to the complexity of supply chains (Hollos et al., 2012; Rameshwar et 
al., 2017) and the existing differences in their management between sectors and 
industries (Pullman et al., 2009), the concept of Sustainable Supply Chain Man-
agement has no single, unanimous definition (Ansari & Kant, 2017). This ambi-
guity is further highlighted by the notion of sustainability itself being quite vague 
(Ahi & Searcy, 2013; Carter & Rogers, 2008; Giunipero et al., 2012), traditionally 
described as “development that meets the needs of the present without compro-
mising the ability of future generations to meet their own needs” (WCED, 1987, 
p. 43). In SSCM, this somewhat obscure principle of sustainability is integrated 
into the business processes of traditional supply chain management (Ashby et al., 
2012; Malviya & Kant, 2015), namely purchasing, manufacturing, marketing, lo-
gistics, and information systems (Green et al., 2012). In the form of the triple bot-
tom line, referring to the social, environmental and economic performance of a 
company (see e.g. Banerjee, 2008; Carter & Rogers, 2008; Galpin et al., 2015), nu-
merous definitions of SSCM emphasise the consideration of said three iconic di-
mensions of sustainability (see e.g. Ahi & Searcy, 2013; Wolf, 2011). One such 
definition is provided by Carter and Rogers (2008, p. 368), who describe SSCM 
as “the strategic, transparent integration of an organization’s social, environmen-
tal and economic goals in the systemic coordination of key inter-organizational 
business processes for improving the long-term economic performance of the in-
dividual company and its supply chains”. The definition also draws from four 
so-called supportive business sustainability characteristics in SSCM, namely risk 
management, transparency, strategic orientation, and organizational culture 
(Carter & Rogers, 2008). While recent research in the field has widely adopted the 
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term of Sustainable Supply Chain Management (Rameshwar et al., 2017), same 
topics have also been studied under the titles of Green Supply Chain Manage-
ment (GSCM) and Environmental Supply Chain Management (ESCM) (Ahi & 
Searcy, 2013; Ashby et al., 2012), with the two latter focusing solely on the envi-
ronmental dimension of sustainability. As SSCM is therefore more comprehen-
sive a term encompassing the entire triple bottom line (Ahi & Searcy, 2013; 
Rameshwar et al., 2017), this paper considers both GSCM and ESCM as subcate-
gories of Sustainable Supply Chain Management. 

 
For a company hoping to foster sustainability in its value chain, Hollos et 

al. (2012) identify two seemingly simple, non-exclusive courses of action. The first 
one consists of the selection of solely sustainable partners and the elimination of 
those considered unsustainable, while in the second course of action sustainabil-
ity is pursued through co-operation with the partners (Hollos et al., 2012; Lee & 
Klassen, 2008). As such, SSCM integrates elements from both production man-
agement and human resource management, which can respectively be divided 
into the hard and soft dimensions of SSCM (Rameshwar et al., 2017). The soft, or 
human resource-based dimension includes top management commitment, em-
ployee involvement, customer and supplier relationships, green motivation and 
organizational culture, while the production-oriented, or hard dimension encom-
passes processes of total quality management, product innovation, lean manu-
facturing, green purchasing and green logistics (Rameshwar et al., 2017). 

 
Traditional Supply Chain Management (SCM) aims at the cost effective 

and efficient delivery of products to their desired destination (Ketchen & Hult, 
2007; Rameshwar et al., 2017), being merely a supportive function of corporate 
strategies (Ketchen & Hult, 2007). SSCM, in contrast, is a form of strategic supply 
chain management, as it strives towards the simultaneous increase in all strate-
gically crucial dimensions of the triple bottom line (see e.g Ketchen & Hult, 2007). 
Indeed, from the selection and development of suppliers to carrier selection, ve-
hicle routing and location and packaging choices, the processes of Sustainable 
Supply Chain Management can have a significant impact on a company’s eco-
nomic, environmental and social performance (Carter & Easton, 2011). With these 
aspects emerging as key considerations in the modern management of supply 
chains, the performance of a chain is increasingly measured in environmental 
and social impacts, not just in financial profits (Ashby et al., 2012). The need for 
SSCM is further emphasised by the vital role of lifecycle implications of business 
operations in corporate risk management and the preparation for both internal 
and external shocks (Ahi & Searcy, 2013; Ashby et al., 2012; Hollos et al., 2012). It 
is therefore no wonder that SSCM has come to the fore as a core success factor for 
corporations navigating the challenging modern-day business environ-
ment, characterized by demand uncertainty, economic turmoil and the growing 
competition brought about by globalization (Ansari & Kant, 2017; Ashby et al., 
2012; Khodakarami et al., 2015; Rameshwar et al., 2017). As the direct relationship 
between SSCM, competitive advantage and corporate performance grows more 
evident (Hollos et al., 2012; Rameshwar et al., 2017), so does the interest in the 
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topic among academics and practitioners alike (Ansari & Kant, 2017; Rameshwar 
et al., 2017; Sarkis et al., 2011). Accordingly, the past years have seen an explosion 
in Sustainable Supply Chain Management research, with SSCM having also es-
tablished its status as a key item on corporate agendas (Ansari & Kant, 2017; 
Khodakarami et al., 2015; Pharcell, 2018; Rameshwar et al., 2017).  

 
While the majority of research supports the positive relationship between 

SSCM and improved corporate performance (Rameshwar et al., 2017), the find-
ings on the topic are not entirely conclusive (Gren et al., 2012; Zhu & Sarkis, 2004). 
A study by Sharfman et al. (2007) found firms to suffer additional environmental 
costs when engaging in co-operative supply chain environmental management, 
supporting the often-raised concern of the financial strains of sustainability prac-
tices resulting in reduced competitiveness (Green et al., 2012; Hollos et al., 2012). 
Such trade-offs between the economic performance of the supply chain and the 
environmental and social considerations are not, however, necessarily common, 
with most studies supporting the win-win dynamic between the dimensions of 
sustainability (Seuring & Müller, 2008a). While the benefits of SSCM measured 
in the triple bottom line are therefore often more comprehensive than in tradi-
tional supply chain management, the former is also more time-consuming and 
demanding, requiring efforts in building alignment and collaboration between 
chain members (Seuring & Müller, 2008a; Sharfman et al., 2009). Additionally, 
the adoption of SSCM practices can be hindered by the lack of final customer 
demand for sustainable products and services (Seuring & Müller, 2008a), alt-
hough Green et al. (2012) consider this demand to be significant and constantly 
growing.  
 

3.1.2     Interlinkages between SSCM and scope 3 emissions management 

 
Although SSCM has been described as a synergistic joining of the core corporate 
focus areas of environmental and supply chain management (Zhu et al., 2008), 
the prospect of utilizing supply chain relationships in the achievement of a com-
pany’s environmental objectives remains largely unexplored (Ashby et al., 2012). 
Accordingly, very few studies so far have examined the interlinkages and syner-
gies between the management of scope 3 emissions and the principles of Sustain-
able Supply Chain Management, even though said key focus areas in modern 
corporate social responsibility are thematically intertwined (Patchell 2018). Aca-
demic investigation of their relationship is pioneered by Patchell (2018), who crit-
icizes SSCM literature for not directly addressing the topic of scope 3 manage-
ment, regardless of its significant implications on assessment and configuration 
of value chains. While the precepts of SSCM in turn have been applied in the 
development of the Corporate Value Chain (Scope 3) Accounting and Reporting 
Standard (WRI/WBCDS, 2011), the limitations and challenges in integrating sus-
tainability into value chains, identified in SSCM, have regrettably not translated 
into the standard (Patchell, 2018). 
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A corporate supply chain is traditionally considered to encompass the life 

cycle of the product from the processing of raw materials to the delivery to end-
user (Ahi & Searcy, 2013). The scope of Sustainable Supply Chain Management, 
however, often includes the downstream value chain processes of consumption 
and disposal of the product (Malviya & Kant, 2015; Zhu & Sarkis, 2007), extend-
ing the system boundaries of SSCM to match those of scope 3 emissions manage-
ment (WRI/WBCDS, 2011). The increasing SSCM focus on constructing cradle-
to-cradle, closed-loop supply chains through the processes of customer inclusion, 
reverse logistics and reverse manufacturing is emphasizing the role of the end-
users of the product (Ashby et al., 2012; Rameshwar et al., 2017; Seuring & Müller, 
2008). The closed-loop systems, viewed as the measure of extending sustainabil-
ity considerations to the entire lifecycle of the product (Ashby et al., 2012), there-
fore supports the shared, wide perception of a value chain in SSCM and scope 3 
management, thematically knitting the two tighter together. Both management 
fields can also be a source for significant competitive advantage for a company 
(Green et al., 2012; Khodakarami et al., 2015; Pullman et al., 2009), as stakeholders 
increasingly expect corporate responsibility actions to overarch the entire value 
chain (Ashby et al, 2012; Lee, 2011). 
 

While the two parallel topics of SSCM and Scope 3 management have re-
mained regrettably distinct in research (Patchell, 2018), the synergies in the prac-
tical management applications of the two are evident. As was established in sec-
tion 3.1.1, the core sustainability considerations in SSCM are those of the triple 
bottom line (Carter & Rogers, 2008), namely environmental, social and economic 
sustainability (see e.g. Ahi & Searcy, 2013; Wolf, 2011). With regard to the envi-
ronmental performance, the success of SSCM is typically measured with reduc-
tions in emissions, effluent waste, solid waste, and the consumption of toxic ma-
terials (Green et al., 2012), essentially making the mitigation of scope 3 emissions 
one of the four sub-categories in the environmental management aspect of SSCM. 
This relationship between the two topics, synthesised for the purposes of the pre-
sent research from the three-part format of SSCM (see e.g. Carter & Rogers, 2008) 
and the environmental objectives of SSCM as identified by Green et al., 2012, is 
presented in figure 1. 
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Figure 1: The relationship between SSCM and the management of scope 3 emissions 
 

As emphasized by Lee (2011), the management of both direct and indirect 
greenhouse gas emissions is a crucial part of SSCM and corporate risk manage-
ment. Accordingly, the practices of SSCM are applicable in the processes of scope 
3 emissions mitigation. For example, the significant challenges in scope 3 man-
agement, namely the lack of supplier engagement and resources (Lee & Klassen, 
2008; Pathcell, 2018), can be addressed through fostering environmental capabil-
ities in the supply chain through the SSCM processes of supplier co-creation and 
collaboration (Lee & Klassen, 2008). Companies can also practice Sustainable 
Supply Chain Management by passing on environmentally sustainable practices 
and technologies to their supplier, thus affecting the greenhouse gas emissions 
along the corporate supply chain (Lee, 2011). While the interlinkages and syner-
gies between scope 3 management and SSCM require further academic efforts, 
for all practical purposes the mitigation of scope 3 emissions –albeit a field of 
environmental management in itself- is a crucial objective and part of Sustainable 
Supply Chain Management and can be pursued through SSCM processes and 
good practices. One might even suggest that scope 3 mitigation does not exist in 
isolation from SSCM, as the former is indubitably a crucial objective of the latter 
and whether knowingly or not, practices of SSCM are applied in scope 3 man-
agement efforts. 
 

3.1.3     Applying SSCM theories to guide scope 3 management and mitigation  

 
Several organisational theories have been utilized in the research of Sustainable 
Supply Chain Management, including complexity theory, transaction cost anal-
ysis, institutional theory, systems theory, network perspective, resource-based 
view, resource-dependent theory and social network theory (see e.g. Ketchen & 
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Hult, 2007; Rameshwar et al., 2017; Sarkis et al., 2011). Perhaps the most widely 
utilized theoretical basis in SSCM studies is the resource-based view (Patchell, 
2018), where sustainability is considered a rare, valuable, imperfectly imitable 
and non-substitutable resource, which can be harnessed to build competitive ad-
vantage (Hollos et al., 2012; Sarkis et al., 2011). However, regardless of the aca-
demic efforts in theory development and application, majority of the literature in 
the field of SSCM lacks a theoretical framework (Rameshwar et al, 2017). Refer-
ring to this pronounced absence of theory-based approaches (Ashby et al, 2012; 
Malviya & Kant, 2015; Rameshwar et al., 2017), Carter and Rogers (2008) have 
even described the empirical research in the field as a-theoretical. Although such 
criticism has, to an extent, outdated in the light of the recent theory-oriented 
works in SSCM research (see e.g. Malviya & Kant, 2015; Sarkis et al., 2011), Ashby 
et al. (2012) suggest the field suffers from the notable challenge famously ex-
pressed by Ghosal (2005), where the findings of management research do not 
translate into corresponding management practices.   
 

In the context of SSCM, this iconic gap in knowledge transfer between re-
searchers and practitioners (Ghosal, 2005) may be largely produced by the lack 
of tangible models for guiding the implementation of sustainability practices 
(Ashby et al., 2012). In an attempt to address this shortcoming from the perspec-
tive of SSCM and scope 3 emissions management, this study constructs and ap-
plies a simplistic pathway-like process framework presented in figure 2, encom-
passing the stages leading to the desired outcomes, most significantly the miti-
gation of scope 3 emissions. Additionally, the framework aims to cater to the dire 
need for further research regarding the relationship between the social, or ‘soft’, 
and technical, or ‘hard’ aspects of SSCM, here represented by the socially ori-
ented process of building sustainable supplier relationships and the more tech-
nically oriented green practices (Malviya & Kant, 2015). This novel theoretical 
framework (figure 2) is constructed specifically for the purposes of the present 
study by combining and adapting the existing theories and findings in the field 
of Sustainable Supply Chain Management. Most notable components of the 
framework are the theoretical contributions of Ashby et al. (2012) and Hollos et 
al. (2012), the latter of which is loosely anchored in the aforementioned resource-
based view and the resource-dependent theory. While the principles presented 
in the framework also apply to the sustainable management of many down-
stream chain members, the framework is constructed from the perspective of up-
stream supply chain management in order to focus on UPM’s most significant 
scope 3 emission sources of purchased goods and services, and inbound trans-
portation and distribution. 
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Figure 2: A theoretical framework applying SSCM processes to scope 3 emissions man-
agement in purchasing and logistics. 
 

As noted, SSCM by nature is strategically oriented due to aim of the sim-
ultaneous achievement of multiple strategically relevant objectives (see e.g. 
Ketchen & Hult, 2007). Although emissions mitigation in the corporate value 
chain is narrower a sustainability target than the comprehensive increase in the 
triple bottom line, the approach to corporate carbon management ought to be 
equally strategic (see e.g. Cavalcanti Sá de Abreu et al., 2017). Indeed, environ-
mental sustainability must be adopted as a strategic imperative, a process that 
requires top-management commitment, supportive organisational culture and 
the establishment of comprehensive information systems enabling interconnect-
edness among the members of the value chain (Green et al., 2012; Rameshwar et 
al., 2017). This strategic orientation to supply chain management is a necessary 
precondition for the creation of sustainable supplier relationships (Hollos et al., 
2012), and ultimately for the achievement of any objectives beyond the basic func-
tions of a supply chain (Ketchen & Hult, 2007). However, the relationship be-
tween strategic orientation and sustainable supplier relationships is not merely 
linear, as the effective integration of supply chain management into the corporate 
strategy requires supplier collaboration (Rameshwar et al., 2017). Strategic orien-
tation and building of sustainable supplier relationships as process phases are 
therefore strongly interdepended and appear to have a mutually reinforcing re-
lationship, albeit said feedback loop illustrated in figure 2 was not described in 
the theoretical premises of the framework (see Ashby et al, 2012; Hollos et al., 
2012).  
 

A traditional buyer-supplier relationship is often merely transactional 
(Hollos et al., 2012) and as such, susceptible to supplier mal-conduct, miscom-
munication, exploitation of power and other supply chain risks (see e.g. Ketchen 
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& Hult, 2007; Lee & Klassen, 2008). The mitigation of such risks and the introduc-
tion of sustainability practices into the supply chain typically requires the con-
struction of sustainable supplier relationships (see e.g. Boons, 2009; Ketchen & 
Hult, 2007). According to Ashby et al. (2012), four successive levels of interaction 
in supplier-buyer relationships can be identified: co-operation, coordination, in-
tegration and collaboration. On each level, the rate of communication and co-
creation among chain members increases, fostering sustainability in supplier re-
lationships, yielding better performance outcomes and mitigating risk of supplier 
mal-conduct (Lee & Klassen, 2008). On the initial level of co-operation, commu-
nication with suppliers is transactional, aimed at supporting the core processes 
of the supply chain (Ashby et al., 2012). In coordination phase, chain members 
share workflow and information to achieve better performance outcomes (Ashby 
et al., 2012), while the integration phase is characterized by a fluent flow of both 
information and material within the supply chain (Pagell, 2004; Prajogo & 
Olhager, 2012). Collaboration, where chain members form a trust-based partner-
ship and share resources as one entity, is the ideal state of interaction (Ashby et 
al., 2012; Cadden et al., 2013; Nyaga et al., 2010) and an exemplary case of a sus-
tainable supplier relationship (Hollos et al., 2012). Alignment between the inter-
ests and values of the chain members -a key characteristic of a best value supply 
chain (Ketchen & Hult, 2007)- is synonymous to such chain dynamics. Sustaina-
ble, interdependent supplier relationships are therefore crucial in mitigating risks 
and ensuring access to scarce resources in an often volatile and unpredictable 
global marketplace (Cavalcanti Sá de Abreu et al., 2017). The building of sustain-
able supplier relationships corresponds to the ‘soft’, or human resource-related 
dimension of SSCM, as defined by Rameshwar et al. (2017).  
 

The establishment of sustainable supplier relationships and combined 
supplier-buyer efforts enable the successful adoption of green practices (Hollos 
et al., 2012). These practices include design for disassembly, design for environ-
ment (Ashby et al., 2012; Carter & Rogers, 2008), internal environmental manage-
ment and green investment practices (Zhu et al., 2008), as well as green purchas-
ing (Giunipero et al., 2012) and green logistics (Golicic et al., 2010), the two prac-
tices on which this study focuses. A collaborative buyer-supplier relationship is 
crucial in the introduction of many green practices, as the dependency between 
the parties makes suppliers more accommodating and adaptive to the sustaina-
bility preferences of the buyer (Boons, 2009). The adoption of green practices, in 
turn, has a significant positive relationship with cost reductions and improved 
operational performance (Hollos et al., 2012; Rameshwar et al., 2017), with the 
reduction of scope 3 emissions being the outcome of particular interest in the 
present study. While the introduction of many green practices depends on an 
existing, sustainable relationship between chain members (Boons, 2009), some 
are applied during supplier selection processes (see e.g. Dekker et al, 2012; Hsu 
et al., 2011; Yook et al, 2017). The next section will investigate the practical 
measures in building sustainable supplier relationships and adopting green prac-
tices as means of mitigating the greenhouse gas emissions of the corporate value 
chain. 
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3.2 Towards scope 3 mitigation - Sustainable supplier relation-
ships and green practices 

3.2.1     Building sustainable supplier relationships  

 
Development of green practices and ultimately green products requires a unified, 
coordinated effort by all members of the supply chain in order to avoid injurious 
sub-optimization (Vasileiou & Morris, 2006). This section explores the processes 
and best practices in the building of sustainable supplier relationship, a vital pre-
condition for the implementation of green practices and the mitigation of scope 
3 greenhouse gas emissions (see figure 2). Best practices in Sustainable Supply 
Chain Management are typically considered as behaviors and measures, which 
increase the triple bottom line, positively affecting both the society and the envi-
ronment in a profit-compatible manner (Ahi & Searcy, 2013; Ashby et al., 2012; 
Carter & Rogers, 2008; Khodakarami et al., 2015). Economic performance is, how-
ever, often considered the most important dimension, as profitability is an abso-
lute requirement for the long-term viability of the supply chain (Seuring & Mül-
ler, 2008a). Due to the focus on the management and mitigation of scope 3 emis-
sions, this paper in turn emphasizes the environmental aspect of sustainability, 
which may be prioritized over short-term economic performance if a manager 
considers it critical to their business over a longer timespan (Sharfman et al., 
2007).  
 
 Sustainable supplier relationships in SSCM are characterized by trust, col-
laboration and communication between the chain members (Ashby et al., 2012; 
Hollos et al., 2012; Lee et al., 2012). Beyond the scope of formal linkages needed 
to manage the transactional supplier-buyer relationship, sustainable supplier re-
lationships require the formation of semi-formal linkages, fostering commitment 
and social bonds between chain members (Lee et al., 2012). Compared to a formal 
relationship, this requires a greater investment of resources in an individual sup-
plier, entailing a company to focus on fewer, critical suppliers (Cadden et al., 
2013). Rather than viewing a supply chain as a set of competitive relationships, 
the supplier-buyer relationship in SSCM is considered as a partnership (Sharf-
man et al., 2007). The chain improves its performance and builds competitive ad-
vantage as one entity by combining resources, such as knowledge, assets and ca-
pabilities (Cadden et al., 2013). This approach of seeking inter-organisational de-
pendencies in SSCM is in strong contrast with traditional setting, where supply 
chain members actively avoid dependence on other members, while trying to 
make others dependent on themselves (Lee et al., 2012; Ketchen & Hult, 2007). 
The fear of exploitation, shaping the power dynamic in a traditional chain, is a 
barrier to formation of sustainable supplier relationships (Lee et al., 2012) and 
must be lifted by utilizing the soft, human-centred dimensions of SSCM (see 
Rameshwar et al. 2017; Shub & Stonebraker, 2009). The building of sustainable 
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supplier relationships encompasses three of the four supportive business sustain-
ability characteristics in SSCM identified by Carter and Rogers (2008), namely 
organisational culture, transparency or information sharing, and risk manage-
ment, with the fourth aspect of strategic orientation being the foundation of all 
these processes. As illustrated in figure 2, the pathway of building sustainable 
supplier relationships proceeds from the initial step of co-operation to coordina-
tion, integration and finally collaboration between the members of the supply 
chain (Ashby at al., 2012).  
 

Management research widely acknowledges that organizational culture, 
defined as patterns of values and beliefs guiding practices and behaviours (Pot-
hukuchi et al., 2002), significantly influences both business and operational per-
formance of a company (Cadden et al., 2013; Fawcett et al., 2008). Compatibility 
of organizational cultures in the supply chain is crucial in SSCM (Carter & Rogers, 
2008; Ketchen & Hult, 2007), as it facilitates collaboration and the creation of a 
shared value base among chain members, resulting in improved performance 
(Cadden et al., 2013). Along with the traditional financial and strategic measures, 
cultural fit is therefore one of the most significant aspects a buyer should consider 
when selecting suppliers (Cadden et al., 2010; Cadden et al., 2013). Cultural fit or 
compatibility, likely easiest ensured through cultural similarity, is vital among 
chain members in creation of the shared value base (Cadden et al., 2013). How-
ever, greatest performance outcomes are often achieved in complementary chain 
cultures built upon strong outcome focus, open exchange of ideas and goodwill, 
rather than plain cultural congruence (Cadden et al., 2013). Cultural misfits, on 
the other hand, tend to have a detrimental impact on the financial performance 
and the productivity of the supply chain (Prajogo & McDermott, 2011; Pothuku-
chi et al., 2002; Weber & Camerer, 2003), in some cases necessitating the imple-
mentation of cultural change programs within the supply chain (Ogbonna & Har-
ris, 2002). A culture of improvement can, for example, be initiated by mitigating 
sense of threat and fear through a no-blame culture among the chain members 
(Cadden et al., 2013). The construction and re-enforcement of a positive and ben-
eficial organizational culture also includes encouraging entrepreneurship, learn-
ing and innovation among the supply chain (Ketchen & Hult, 2007). Educating 
employees and suppliers on sustainable measures can be a gift that keeps on giv-
ing, as it often promotes innovation and thus the development of additional sus-
tainable practices (Hollos et al., 2012). The efforts of shaping and developing the 
organizational cultures of suppliers must, however, be preceded by thoroughly 
studying and learning to understand the cultures by deconstructing them into 
their core components (Cadden et al., 2013; Fawcett et al., 2008; Shub & Stone-
braker, 2009).  
 

While sustainable supplier relationships are an absolute necessity in 
SSCM (see e.g. Ashby et al., 2012; Hollos et al., 2012), the systematic attempts to 
build them remain regrettably rare (Ashby et al., 2012). The green information 
systems required in strategic and sustainable management of supply chains are 
an important instrument in building interconnectedness and fostering trust and 
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commitment among the members of the supply chain (Green et al., 2012). As a 
green information system helps form committed relationships among the chain 
members, the sharing of valuable information also increases (Green et al., 2012; 
Sarkis et al., 2011). Indeed, the greater the trust and coordination between the 
supplier and the buyer, the easier it is for both companies to acquire information 
(Lai, 2009; Sarkis et al., 2011). As the backbone of environmental management of 
supply chains (Green et al., 2012), green information systems can significantly 
relieve the asymmetry of environmental information regularly existing between 
a company and its suppliers (Delmas & Montiel, 2009; Sarkis et al., 2011). As 
noted, suppliers often lack Green Intellectual Capital, namely the knowledge, ca-
pabilities and relationships concerning environmental sustainability (Chen, 2008; 
Claver-Cortes et al., 2007; Rameshwar et al., 2017). Particularly small suppliers 
with meagre resources tend to struggle with the development of critical green 
capabilities and require guidance in their environmental management processes 
(Lee & Klassen, 2008; Lee et al., 2012). The problem of information asymmetry is 
also emphasized by physical, cultural and social distance between the supplier 
and the buyer (Miller & de Matta, 2008; Simpson et al., 2007). This makes a glob-
ally oriented supply chain, such as UPM’s, particularly challenging from envi-
ronmental management perspective (Lee et al., 2012; Sarkis et al., 2011) and un-
derscores the importance of a robust and comprehensive green information sys-
tem. 
 

The mutual sharing of information within the chain does not only foster 
coordination (Green et al., 2012; Wong et al, 2009), build positive chain culture 
(Cadden et al., 2013) and endorse the environmental capabilities of the suppliers 
(Lee et al., 2012; Rameswar et al., 2017), but also keeps the company informed 
about the relevant undertakings of its supply chain, thus mitigating environmen-
tal and reputational risks (Lee et al., 2012; Seuring & Müller, 2008a). Green infor-
mation systems and the communication they enable are vital in risk management, 
with their absence easily resulting in supply chain crisis, such as the case of ex-
cessive cadmium amounts found in a batch of Sony’s PlayStation consoles in 2001 
(Carlton, 2006; Lee et al., 2012). While the critical risk management measures of 
communication and co-operation between chain members have been identified 
as the most important issue in overall supply chain management, risk manage-
ment itself is rated a close second in importance (Seuring & Müller, 2008a). The 
need for alignment and risk management is particularly dire under conditions of 
uncertainty and when a company is dependent on scarce and rare resources 
(Carter & Rogers, 2008). Especially in such cases, Carter and Rogers (2008) sug-
gest increasing coordination along the supply chain by engaging in joint ventures, 
partnerships and strategic alliances with the relevant chain members.  

 
When companies lack reliable information related to the environmental 

features of their products, their ability to credibly market sustainable product to 
stakeholders is hindered and significant advantages of greening supply chains 
are not realized (Sarkis et al., 2011). Effective sharing of information is desirable 
also from the suppliers’ perspective, as the knowledge gained from the buyer is 
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valuable in increasing the supplier’s productivity (Lee et al., 2012), likely benefit-
ing the entire supply chain. The phenomenon of increased risks and unrealized 
benefits due to lack of communication is typical in scope 3 emissions manage-
ment, where the suppliers’ emissions data is not forwarded to the buyer in a suf-
ficiently reliable and accurate format.   
 

While a sustainable supplier relationship is based on mutual trust (Hollos 
et al., 2012; Lee et al., 2012) reaching beyond the mere economic risk management 
implication of the word (Cadden et al., 2013), a company ought to maintain a 
certain degree of caution and mitigate the potential for opportunistic behaviour 
of its suppliers (Ketchen & Hult, 2007). Although modern-day business environ-
ment is increasingly characterized by competition between supply chains, rather 
than individual companies (Ketchen & Guinipero, 2004; Vachon & Klassen, 2007), 
supply chain members are often tempted to prioritize individual gain to that of 
the entire chain (Narayana & Raman, 2004). While the building of sustainable 
supplier relationships should reduce such sub-optimization (Sharfman et al., 
2007), a cautious company also plans for a situation, where the interests of the 
chain members do not align (Ketchen & Hult, 2007). In these cases, the interests 
must be developed into a synergistic direction, thus minimizing the potential for 
opportunistic behaviour (Ketchen & Hult, 2007). According to Ketchen and Hult 
(2007), desired and sustainable behaviour should be encouraged and incentiv-
ized by establishing reward systems. Such rewards might cause the desired prac-
tices to spread among suppliers, as companies engage in competitive benchmark-
ing, often mimicking the successful actions of other companies (Sarkis et al., 2011).  

 
Even though the pursuit to supply chain coordination increasingly relies 

on co-operative partnerships rather than formal and rigid manners (Hollos et al., 
2012), the latter may also be valuable in minimizing sub-optimization and build-
ing an undivided supply chain. In pursuit of supply chain alignment, companies 
can for example draw contracts determining equitable sharing of risks, expenses 
and benefits between chain members (Ketchen & Hult, 2007). According to Sharf-
man et al. (2007), the prevention of misconduct and the building of sustainable 
relationships could also be promoted by extending the collaboration from the 
supply chain to co-operation with regulators. By engaging in creative problem 
solving with the regulators, a company can learn to exercise creativity when man-
aging its supplier relationships as well (Sharfman et al., 2007). While most of the 
aforementioned methods are mainly applicable in the management of the up-
stream supply chain, and buyers are typically the ones controlling the construc-
tion of sustainable relationships within supply chains, suppliers can also initiate 
such processes through for example education and joint cost reduction programs 
(Cadden et al., 2013).  
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3.2.2     Introducing green practices in purchasing and logistics 

 
Although some practitioners have questioned the economic profitability of inte-
grating sustainable practices into the supply chain management context (Hollos 
et al., 2012), numerous SSCM measures can simultaneously reduce costs and im-
prove corporate reputation (Carter & Rogers, 2008), with the alignment between 
economic and environmental performance being particularly clear (Seuring & 
Müller, 2008a; Margolis et al., 2007). Such actions include but are not limited to 
green purchasing (Rameshwar et al., 2017), green logistics (Lai & Wang, 2012), 
the reduction of packaging waste (Mollenkopf et al., 2005) and design for reuse 
and disassembly (Ashby et al., 2012; Carter & Rogers, 2008), all ideally resulting 
in cost savings while reducing emissions, promoting material efficiency (Carter 
& Rogers, 2008) or the formation of closed loop supply chains (Ashby et al., 2012; 
Rameshwar et al., 2017). These green practices are therefore the concrete 
measures applied for reaching the targets of SSCM, in this case most significantly 
the mitigation of scope 3 greenhouse gas emissions. While the soft, human-cen-
tred dimensions of SSCM dominate the processes of building sustainable sup-
plier relationships, the establishment of green practices relies more on the hard, 
technically oriented measures (Rameshwar et al., 2017). As the most significant 
scope 3 emission sources in UPM’s value chain are purchased goods and services, 
and upstream transportation and distribution, this study focuses on the green 
practices with greatest potential in mitigating the emissions from said sources, 
namely green purchasing and green logistics. It is, however, worth noting, that 
while only these two practices are explored in more detail, the implementation 
of green practices ought to be a comprehensive process, integrating numerous 
complementary practices along the corporate value chain (Zhu et al., 2008).  
 
Green purchasing  
 
In traditional SCM, a company chooses to purchase an object, rather than pro-
duce it themselves, when it serves the causes of maximizing performance and 
minimizing transaction costs (Ketchen & Hult, 2007). While the evaluation and 
selection of suppliers in SCM is guided by the dominant aspect of cost-effective-
ness as well as the considerations of risk management, safety, quality, manufac-
turing capacity, delivery on time, reputation and flexibility (Ji et al., 2015; Ravin-
dran et al., 2010), SSCM supplements these criteria with broader social and envi-
ronmental considerations (Handfield et al., 2002). As companies increasingly out-
source their operations, their aggregate environmental impact is largely deter-
mined by their suppliers (Tate et al., 2012). With purchasing recognized as crucial 
means of the environmental management of the supply chain and a company’s 
CSR efforts in general (Yook et al., 2017), sustainability has been credited as the 
fourth imperative to purchasing managers, along with price, quality and time 
(Lefevre et al., 2010).  Indeed, out of the various methods applied to integrate 
sustainability considerations into supply chain management, environmentally 
sustainable purchasing is often considered as the most effective (Ashby et al., 
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2013; Hall, 2000; Ji et al., 2010), or sometimes even the only viable one (Zhu et al., 
2008). Within the subjects of SSCM, the importance of purchasing as means of 
fostering sustainability in the supplier base is demonstrated by the extensive re-
search carried out on the topic (Ashby et al., 2012; Yook et al., 2017), as well as 
the resulting emergence of a rich, largely synonymous terminology, encompass-
ing concepts such as purchasing social responsibility (Carter & Rogers, 2008), 
strategic purchasing (Gold et al., 2009) and green purchasing (Ashby et al., 2012; 
Yook et al., 2017; Zhu et al., 2008). In the context of scope 3 mitigation, perhaps 
the most relevant of these terms is green purchasing or green procurement, de-
fined as the alignment of corporate environmental policies with the traditional 
procurement process, with a focus on resource efficiency and the environmen-
tally sustainable sourcing of raw materials (Rameshwar et al., 2017). However, 
the process of green purchasing is often approached from the perspective of stra-
tegic purchasing (Gold et al., 2009), as a company’s attempts of greening its op-
erations to increase the triple bottom line ought to be integrated into its corporate 
strategy (Galpin et al., 2015; Porter & Kramer, 2006). Accordingly, in green pur-
chasing guided by the underlying principles of strategic purchasing, the purchas-
ing process and decisions are structured into an optimal purchasing strategy sup-
porting the achievement of the company’s long-term objectives (Ashby et al., 
2012; Svahn & Westerlund, 2009).   

 
The core elements in green purchasing are the involvement of existing 

suppliers in environmental strategies and actions, the evaluation, selection and 
management of environmentally sustainable suppliers, and the establishment of 
the new, environmentally oriented role of the company’s purchasing department 
(Yook et al., 2017). The environmental impact of a company is primarily a func-
tion of its supplier selection, requirements it imposes on the suppliers, and the 
development activities in which it engages with them (Tate et al., 2012), while the 
formation of a green intra-organizational purchasing department enables the en-
vironmentally sustainable outcomes of these processes. A company’s success in 
establishing an effective green purchasing department depends largely on its 
purchasing capabilities, an important asset and source of competitive advantage 
among organizational capabilities (Barney, 2012; Gonzales-Benito, 2007, Yook et 
al., 2017). In the context of green purchasing, the most relevant capabilities can 
be divided into two categories, namely operational green purchasing capabilities, 
referring to the basic green purchasing activities and supporting tools, and dy-
namic green purchasing capabilities, enabling the formation of a comprehensive 
and strategic green purchasing system and the dynamic involvement of both the 
buyer and the supplier (Yook et al, 2017). As both dynamic and operational green 
purchasing capabilities are important in enhancing environmental performance 
and require different methods of administration, a company must establish and 
implement distinct but interlinked strategies for building and maintaining both 
capabilities (Yook et al., 2017). However, dynamic green purchasing capabilities 
are a stronger driver of improved environmental and economic performance 
(Yook et al., 2017), which firms ought to foster by investing energy and resources 
in sensing changes in market needs and seizing arising opportunities, designing 
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and developing innovative models and transforming corporate processes and 
operations to adapt to the new operating environment (Teece & Leih, 2016). The 
establishment of an effective green purchasing department relies also on the or-
ganizational culture, as a fair and supportive culture, where the wellbeing of oth-
ers is considered and valued, has in particular been noticed to link strongly to 
sustainable purchasing (Carter & Jennings, 2004). In accordance with the princi-
ples of building sustainable supplier relationships (Hollos et al., 2012), a green 
purchasing department aims at maintaining long-term supplier partnerships 
with fewer, but more reliable suppliers (Hollos et al., 2012; Hsu et al., 2011). UPM 
has made long-term collaboration plans with 300 of its approximately 25 000 sup-
pliers, aiming to ensure high performance and quality development with the se-
lected suppliers (UPM, 2018d). 

 
The process of supplier selection is conducted in the case of a first time 

buy, when an organization recognizes a new purchasing need, or when a previ-
ous buyer-supplier relationship is discontinued. In a supplier selection process, 
the green purchasing department evaluates and selects suppliers utilizing either 
a separate environmental criteria to supplement traditional considerations (Hsu 
et al., 2011), or a multi-objective criteria to which the requirements for the envi-
ronmental sustainability of the supplier have been integrated (Hsu et al., 2011; Ji 
et al., 2015). The development of separate or integrated environmental evaluation 
model for green supplier selection, which can be adjusted to suit different pro-
curement needs, is a crucial element of green purchasing (Hsu et al., 2011; Ji et 
al., 2015). Such green supplier rating systems typically include aspects of envi-
ronmental efficiency, green competence, green design, green image, environmen-
tal management systems and the life cycle costs of the supplied good (Hsu et al., 
2011). Both academics and practitioners have developed numerous sets of Envi-
ronmental Performance Indicators with varied extents and focus areas to aid pur-
chasing departments in the systematic evaluation of environmental aspects (Al-
tuntaş & Tuna, 2013).   

 
Particularly in the context of reducing scope 3 emissions from purchased 

goods and services, Hsu et al. (2011) suggest incorporating a comprehensive set 
of carbon management criteria into the supplier evaluation and selection process, 
encompassing the aspects of supplier’s emissions mitigation planning, imple-
mentation and management. The measures of mitigation planning include or-
ganizational carbon governance, carbon policy, carbon reduction targets, train-
ing related to carbon management and life cycle cost management, factors ideally 
indicating the supplier’s goal-oriented, long-term commitment to carbon man-
agement, their strive to build internal environmental competencies, their dedica-
tion to mitigate the emissions of their respective supply chain and their cost-ef-
fective approach to carbon management (Hsu et al., 2011). The implementation 
criteria, in turn, includes measures for mitigating carbon emissions, involvement 
of carbon management initiatives such as CDP, management systems for carbon 
information, and the collaboration the potential supplier has established with 
their own suppliers (Hsu et al., 2011; Sullivan et al., 2009). Regarding suppliers’ 



 32 

emissions management processes, Hsu et al. (2011) suggest including the selec-
tion criteria of carbon accounting and inventory, carbon verification such as ISO 
14065, as well as carbon disclosure and report. According to the findings made 
by Hsu et al. (2011), the most influential of the aforementioned criterion in green 
supplier selection is training related to carbon management, as it builds the en-
vironmental management and emissions mitigation capabilities within the sup-
plying organization. The second most important aspect is the management sys-
tem of carbon information, enabling effective emission accounting and manage-
ment (Hsu et al., 2011). In supplier evaluation and selection, UPM applies criteria 
considering strategic suitability, service portfolio, quality, and sustainability as-
pects of the potential supplier (UPM, 2018d). However, as UPM’s suppliers rep-
resent different cultures and range in size from private forest owners to global 
wholesalers, establishing uniform requirements for sustainable supplier selection 
is challenging (UPM, 2018d). Any supplier selected by UPM must nonetheless 
pass a careful risk assessment process, which also encompasses risks related to 
corporate responsibility (UPM, 2018d).  

 
In addition to the formation of a green purchasing department and green 

supplier selection, green purchasing encompasses the supplier management pro-
cesses of setting supplier requirements and engaging in shared development ac-
tivities (Yook et al., 2017). These processes align with the hard and soft aspects of 
SSCM (Rameshwar et al., 2017), corresponding to the so-called carrot and stick 
approach, which Sharfman et al. (2007) have identified as particularly successful 
in supplier management. In such winning approaches, the sticks, such as rigid 
standards, certifications and contracts imposed upon suppliers, are supple-
mented with softer elements of co-operation and provided assistance, training 
and education, referred to as carrots (Sharfman et al., 2007). Out of the two main 
supplier management processes in green purchasing, the requirements a buying 
company imposes upon a supplier represent the sticks. Within this category, 
Carter and Rogers (2008) advice buyers to require suppliers to undertake envi-
ronmental and social programs, while many suggest companies should demand 
environmental certification, such as ISO 14001, from their suppliers (Lee et al., 
2012; Sarkis et al., 2011). Such standards and codes of conducts are clearly the 
most common supplier management practices in green purchasing (Hoejmose & 
Adrian-Kirby, 2012) and are also applied by UPM in the form of UPM Supplier 
and Third Party Code (UPM, 2016). The code requires suppliers to minimize neg-
ative environmental impact to water, land, air and biodiversity, and sets broad 
standards for environmentally sustainable waste management practices (UPM, 
2018d). Such formal processes of supplier management ought to be continuous 
during the entire supplier relationship, as the strategic focus of SSCM calls for 
the monitoring of purchasing and manufacturing processes of the supplier in or-
der to ensure sufficient sustainability performance (Preuss, 2002). As measures 
of monitoring and post-purchase evaluation, buying firms can utilize quantita-
tive rating systems, continuous communication and profound performance re-
views (Hollos et al., 2012; Ji et al., 2015). Such supplier management practices are 
applied by for example BASF, which strives towards continuous improvement 
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and guarantees sustainability compliance among chain members by running a 
comprehensive selection, evaluation and development program to suppliers 
(Hollos et al., 2012). UPM also monitors its suppliers utilizing annual queries and 
supplier audits, as well as the softer approach of shared development plans and 
activities (UPM, 2018d).  
 

These softer processes of engaging in shared development activities are 
also a vital element of green purchasing (Yook et al., 2017; Rameshwar et al., 2017), 
often both promoting scope 3 emissions mitigation and helping maintain fond 
long-term relationships with the suppliers (Hollos et al., 2012; Hsu et al., 2011). 
A successful example of utilizing carrots in the achievement of supply chain ob-
jectives is provided by the large American beer company Anheuser-Busch, which 
was able to reduce the diameter of its beer can lid through supplier inclusion and 
shared development activities, resulting in significant financial and environmen-
tal gains (Turner & Houston, 2009). E.ON UK, in turn, skilfully combined the use 
of hard and soft practices by forming a sustainable procurement policy, where 
the social and environmental standards for the supply chain were co-developed 
with the chain members (Hollos et al., 2012). The soft practices of supplier man-
agement in green purchasing largely overlap with the processes explored in the 
previous section of building sustainable supplier relationships, demonstrating 
that the human resource centred relationship management is a constant, on-go-
ing and supportive element in the entire SSCM process. As the process of green 
purchasing also requires the strategic orientation of a solid purchasing strategy 
(Ashby et al., 2012; Svahn & Westerlund, 2009), green purchasing is clearly nested 
within the SSCM elements of strategic orientation and sustainable supplier rela-
tionships (see figure 2). These elements are therefore not merely prerequisite but 
passing step along the way to the implementation of green practices, but in fact 
standing necessities in successful green purchasing processes. The process chart 
of green purchasing as comprised in the present study, is synthesised from the 
relevant theoretical components of SSCM research (Ashby et al., 2012; Hollos et 
al., 2012; Hsu et al., 2011; Yook et al, 2017) and is presented in figure 3.  
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Figure 3: Processes of green purchasing targeting scope emissions 3 mitigation, nested 
within the SSCM elements of strategic orientation and sustainable supplier relationships. 
The figure illustrates operational and dynamic capabilities, enabling the establishment of 
a green purchasing department, which evaluates and selects suppliers according to a set 
of carbon management standards related to the supplier’s emissions mitigation plans 
(top), implementation (middle) and management (bottom). The selected suppliers are 
managed through requirements and shared activities. 

 
In the light of existing academic research, UPM is in a strong position to 

mitigate its scope 3 emissions through green purchasing, as its large size enables 
the effective utilization of both sticks and carrots in supplier management (see 
e.g. Touboulic et al., 2014; Yook et al., 2017). Indeed, a company’s power and lev-
erage in ushering its suppliers into adopting sustainable practices, ensured with 
standards and certificates, increases along with the company size (Touboulic et 
al., 2014). Large companies also tend to have the resources needed for the devel-
opment of new environmental technologies and innovations tools with ability to 
reduce greenhouse gas emissions (Carrión-Flores & Innes, 2010). This advantage 
can be crucial in mitigating scope 3 emissions through soft measures of green 
purchasing, as companies often pass good practices and technologies on to their 
suppliers, thus reducing the greenhouse gas emissions along the supply chain 
(Lee, 2011). The element of shared innovation holds particular promise to UPM’s 
attempts of mitigating the emissions of their supply chain, as the company’s val-
ues and vision strongly promote the role of research, development and innova-
tion (UPM, 2017). In July 2018, UPM also joined the Together for Sustainability 
initiative of chemical companies (UPM, 2018d), developing and implementing 
global programs for assessing, auditing and improving supply chain sustainabil-
ity practices (Together for Sustainability, 2018). 
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Green logistics 
 
Out of the global anthropogenic greenhouse gas emissions, transportation ac-
counts for a pivotal 14 % (EPA, 2018). Correspondingly, transportation is one of 
the major emission sources within the corporate supply chain (Rameshwar et al., 
2017) and has even been nominated as the environmentally most significant sup-
ply chain process (Dekker et al., 2012). However, freight transport has tradition-
ally been neglected in corporate sustainability strategies (Golicic et al., 2010), 
while academic research has historically mainly focused on the impact of envi-
ronment on logistics, rather than the other way around (Abukhader & Jönson, 
2004). The need for introducing green approaches to logistics management is 
therefore dire, further highlighted by the globalizing scope of supply chains, re-
sulting in extended transport distances and associated environmental impacts 
(Dekker et al., 2012; Golicic et al., 2010). The booming corporate trend of fostering 
agility in supply chains through lean manufacturing and just-in-time production 
processes has further enlarged the carbon footprint of logistics, as the frequency 
of shipments has increased (Golicic et al., 2010). The attempts of speeding up 
supply chain processes through transit mode selection have also raised the emis-
sions of the sector, since typically the fastest options of road and air transporta-
tion are also the most carbon intensive ones (Golicic et al., 2010). To address these 
negative environmental externalities, the management area of green logistics has 
emerged within Sustainable Supply Chain Management (Carter & Rogers, 2008).  
 

In contrast with the near-exclusively economic focus of traditional and un-
sustainable logistics policies, green logistics integrates environmental considera-
tions into logistics decisions (Sbihi & Eglese, 2010). Accordingly, green logistics 
management considers two aspects, environmental performance and operational 
performance, concerned with cost-effectiveness and related improvements of the 
logistics processes (Lai & Wong, 2012). With emphasis on the former, Rameshwar 
et al. (2017) describe green logistics as the mitigation of environmental externali-
ties through the planning of freight logistics systems in order to achieve the com-
pany’s sustainability objectives. Although the present study focuses solely on the 
most prominent externality of greenhouse gas emissions (Bauer et al., 2010), other 
effects, such as noise, accidents, land use and toxic effects are often also consid-
ered (Bauer et al., 2010; Dekker et al., 2012). While logistics encompasses the four 
main processes of transportation, warehousing, inventory management and or-
der processing (Abukhader & Jönson, 2004; Dekker et al., 2012), green logistics is 
considered here specifically in the context of mitigating emissions from transpor-
tation, likely the most significant source of scope 3 emissions out of the four (Dek-
ker et al., 2012; Rameshwar et al., 2017). UPM manages extensive logistics opera-
tions, with its 601 third party logistics partners transporting annually 1,2 million 
loads of UPM’s raw-material and product, each load weighing approximately 25 
tonnes (UPM, 2018e). While the acquiring of road transport services in UPM is 
decentralized, a global procurement unit is responsible for obtaining other logis-
tics services. Logistics procurement in UPM could therefore largely be managed 
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by utilizing the green purchasing process (see e.g. Altuntaş & Tuna, 2013). Ac-
cordingly, in selection and management of logistics providers, the purchasing 
department ought to apply the model of green purchasing, such as presented in 
figure 3, with a special focus on certain factors and Environmental Performance 
Indicators applicable specifically to logistics (Altuntaş & Tuna, 2013). 

 
As in any buyer-supplier relationship, the soft, human-resource centred 

aspects of SSCM are important in managing relationships with logistics provid-
ers (Halldorsson & Skjott-Larsen, 2004). However, while the issue of inter-organ-
izational cultural fit remains vital (Cadden et al., 2013; Halldorsson & Skjott-
Larsen, 2004), the selection of logistics partners is mainly guided by technical and 
resource centred considerations, largely drawn from operational research (see e.g. 
Dekker et al., 2012; Sbihi & Eglese, 2010). Operational research offers many in-
sights into optimizing logistics and while the focus has traditionally been on cost-
effectiveness of logistics processes, emission mitigation can be integrated as a 
consideration (see e.g. Dekker et al., 2012; Sbihi & Eglese, 2010). According to 
Sbihi and Eglese (2010), green logistics encompasses the main activities of meas-
uring the environmental impact of different distribution strategies, reducing en-
ergy usage in logistics operations, reducing waste and finally managing waste 
treatment. In the context of upstream, or inbound transportation, optimizing four 
aspects of the distribution strategy yields the most significant environmental 
gains, said aspects being the mode of choice, the use of intermodal transport, 
equipment choice and fuel choice (Dekker et al., 2012). In a green logistics pro-
vider selection process, these fundamental choices precede the 12 climate change 
mitigation considerations of green purchasing, identified by Hsu et al. (2011).  
The process chart of green logistics is synthesised for the purposes of the present 
study from the relevant theoretical findings of SSCM research (Ashby et al., 2012; 
Dekker et al., 2012; Hollos et al., 2012; Hsu et al., 2011; Lai & Wong, 2012), and is 
presented in figure 4. 
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Figure 4: The processes of green logistics –evaluation, selection and management of lo-
gistics service providers- nested within the SSCM elements of strategic orientation and 
sustainable supplier relationships. Within the environmental performance considerations, 
selection is divided into the primary choices of transport mode, use of intermodal 
transport, choice of equipment and choice of fuel, followed by the 12 secondary consider-
ation of carbon management. Following evaluation and selection, logistics partners are 
managed with a combination of hard and soft measures of SSCM. 
 

The first and perhaps most crucial decision in the planning of green logis-
tics is the mode of choice (Dekker et al., 2012; Golicic et al., 2010), albeit modal 
split is largely determined by the geographical realities, such as distances, topo-
graphical features and bodies of water along the route, as well as operational 
considerations, such as the time frame of the shipment. Accordingly, interconti-
nental supply chains necessitate the use of either air or ocean transportation 
(Dekker et al., 2012), with the former generating nearly 600 times higher emis-
sions than the latter (Golicic et al., 2010). For both environmental and operational 
reasons, UPM utilizes ocean shipping in intercontinental transportation, with 35 % 
of its shipments being transported by sea in 2017 (UPM, 2018e). Continental sup-
ply chains provide companies with more options for transport modes, enabling 
the use of not only planes and in some cases ships, but also trucks and trains 
(Dekker et al., 2012). 65 % of UPM’s shipments are transported by road and rail 
(UPM, 2018e). As motor transport is four times less fuel-efficient per one tonne 
of freight compared to train (Golicic et al., 2010), rail transportation ought to be 
prioritized when the required infrastructure is available. HP provides a good ex-
ample of addressing the emissions from transportation and distribution activities 
through altering the modal split, shifting road transport to rails and air shipments 
to ocean or ground transport (Golicic et al., 2010). 
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Intermodal transport occurs when at least two modes of transport are uti-
lized for the transportation of the same load or unit (Bauer et al., 2010; Dekker et 
al., 2012). Although transhipment points are often a source of great inefficiency 
in transportation (Dekker et al., 2012), greenhouse gas emissions can be reduced 
by strategically shifting freight from one mode of transport to another, enabled 
by careful routing and scheduling (Bauer et al., 2010). While the use of intermodal 
transport has traditionally been motivated by minimizing the costs of transport, 
it can also be applied to minimize greenhouse gas emissions form transportation 
(Bauer et al., 2010). Indeed, by utilizing sophisticated planning models for trans-
portation network design, the transport chain can be optimized from the perspec-
tive of mitigating greenhouse gas emissions (Bauer et al., 2010; Dekker et al., 
2012). However, such optimization tends to be complicated and challenging, 
with conflicts occurring between the objectives of minimizing environmental and 
other costs of transportation (Bauer et al., 2010). Often intermodal transport is 
inevitable particularly in intercontinental supply chains, providing an influential 
opportunity for mitigating scope 3 emissions from transportation and distribu-
tion through carbon-smart optimization (Bauer et al., 2010). This is also the case 
with UPM, which combines land and sea transport by delivering shipments from 
paper mills to harbours by train or truck (UPM, 2017). 
 

After the selection of the transport mode, a company outsourcing supply 
chain transportation must choose the specific carrier within the mode of choice. 
A significant factor influencing this decision in green logistics is the equipment 
utilized by potential logistics providers, affecting environmental performance, 
capacity, speed and economics of the freight transport (Dekker et al., 2012). As 
an obvious method for greening of logistics is the use of more fuel-efficient trans-
portation equipment (Carter & Rogers, 2008), fuel efficiency ought to be a major 
aspect within the consideration of equipment. Due to the large amounts of capital 
invested in equipment with an expected life cycle of several decades (Dekker et 
al., 2012), changes in existing equipment are often problematic, underlining the 
importance of factoring in fuel-efficiency of logistics provider’s equipment prior 
to procurement. Size of the transportation unit is also crucial, as increasing vehi-
cle size within a transport mode correspondingly reduces the CO2 emissions per 
kg of freight transported (Dekker et al., 2012). Accordingly, UPM mitigates car-
bon emissions in road transport by mainly utilizing large, High Capacity 
Transport trucks (UPM, 2017). The structure and weight of transportation units 
is also a significant consideration when evaluating potential logistics partners 
based on equipment, as the fixed economic and environmental costs of transpor-
tation increase with the empty weight of the unit (UPM, 2017). While likely not a 
pivotal aspect in evaluation of logistics providers, the choice of tires in road 
transport affects road friction and therefore fuel consumption, with wide or low-
friction tires conserving fuel and thus generating less greenhouse gas emissions 
(Golicic et al., 2010).  

 
The fourth crucial consideration in green logistics and the evaluation of 

logistics service providers is the fuel choice (Dekker et al., 2012). Provided that 
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the electricity is generated with renewable energy sources, electric vehicles are 
often the most climate-friendly choice for land transport (Bauer et al., 2010). A 
drawback of the electric vehicles is, however, the limited range, rendering them 
suitable mainly for short distances (Dekker et al., 2012). Up to a degree, it is pos-
sible to mix biofuel into traditional gasoline, although a traditional spark-ignition 
engine does not support extensive use, which would require costly adaptation of 
the engine (Dekker et al., 2012). In vehicles with diesel engine, fossil diesel can be 
substituted with low-emission renewable diesel, often resulting in a significantly 
smaller carbon footprint of transportation (UPM, 2017). UPM is also a producer 
of a wood-based renewable fuel with up to 80 % lower emissions than fossil die-
sel (UPM, 2017). 
 

In addition to the four aforementioned green logistics consideration, sev-
eral other choices may have a lesser, but nevertheless significant effect on the 
carbon footprint of transportation and distribution (see e.g. Dekker et al., 2012; 
Golicic et al., 2010; Sbihi & Eglese, 2010). These considerations include routing 
(Sbihi & Eglese, 2010) and the choice of speed within a mode of transport (Dekker 
et al., 2012), as well as the utilization of planning and optimization software and 
technology, and the availability of a reverse logistics services. Choice of speed is 
a relevant aspect in the context of scope 3 emissions mitigation, as for example in 
maritime vessels the reduced speed, or ‘slow steaming’ is significantly more fuel-
efficient compared to the regular speed of the vessel (Cariou, 2011; Dekker et al., 
2012). Numerous logistics service providers are increasing shipment efficiency 
and reducing fuel usage by adopting optimization technologies (Golicic et al., 
2010). As these software and technologies often apply combinatorial optimiza-
tion of numerous factors, such as vehicle routing and scheduling (Sbihi & Eglese, 
2010), integrating the additional factor of minimizing greenhouse gas emissions 
is attainable (Dekker et al., 2012). A company selecting its logistics partner in ac-
cordance with the green logistics practices ought to carefully study the optimiza-
tion software and technologies of the potential logistics service provider and 
evaluate them from the perspective of existing or potential integration of envi-
ronmental considerations.  
 

The role of reverse logistics, referring to the recovery of used product from 
the customer and its delivery to remanufacturing, is rapidly growing within 
SSCM (Guide & Van Wassenhove, 2009; Rameshwar et al., 2017; Srivastava, 2007). 
Reverse logistics holds the potential of evolving the corporate value chain from 
a traditional cradle-to-grave model into a closed-loop, cradle-to-cradle value 
chain (Ashby et al., 2012; Guide & Van Wassenhove, 2009; Krause et al., 2009; 
Varma et al., 2006). Such closed-loop systems present great opportunities for both 
significant environmental and economic gains through for example waste reduc-
tion and reuse of raw materials (Ashby et al., 2012; Pagell & Wu, 2009). Hewlett-
Packard Development Company, for one, has eagerly seized these opportunities 
by establishing an extensive product return and recycling program for a number 
of its products all over the world (Ji et al., 2015). Although reverse logistics is a 
process solely applicable in the downstream value chain and as such not directly 
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benefiting the mitigation of scope 3 emissions from upstream transportation and 
distribution, it is a vital part of green logistics and forms a further link between 
the processes of green logistics and green purchasing. Indeed, reverse logistics 
may facilitate the mitigation of greenhouse gas emissions from purchasing, as a 
company’s procurement needs are reduced by the reuse and remanufacturing of 
old products, their components and raw materials (Srivastava, 2007). Addition-
ally, a supplier’s choice of establishing a reverse logistics network of their own 
may mitigate the scope 3 greenhouse gas emissions of the buying firm, as the 
closed-loop approach shrinks the carbon footprint of the purchased product. Ac-
cordingly, reverse logistics practices ought to be included as one of the specific 
logistic criteria applied in a green purchasing process for sustainable logistics 
(Altuntaş & Tuna, 2013). 
 

The post-selection operations in green logistics management align with 
the hard and soft practices of supplier management applied in green purchasing 
(figure 3). Particularly in third party logistics relationships, Halldorsson and 
Skjott-Larsen (2004) identify four levels of logistics integration, aligning with the 
more generic four successive levels of interaction in supplier-buyer relationships, 
as described by Ashby et al. (2012) (figure 2). With collaboration and effectiveness 
increasing on each level, the first and most basic level of byer-logistics provider 
relationships in the model by Halldorsson and Skjott-Larsen (2004) is a transac-
tional relationship, followed by an arrangement where the logistics provider and 
buyer agree on a customized service package (Halldorsson & Skjott-Larsen, 2004). 
On the third level, the logistics solutions are jointly developed by the two parties, 
while on the fourth level the inclusion of the buyer in logistics planning is such 
that a buying company views logistics as one of its core competencies (Halldors-
son & Skjott-Larsen, 2004) and the organizational distinctions between the firm 
and logistics activities become blurred (Prajogo & Olhager, 2012).  

 
Minimizing the greenhouse gas emissions from transportation requires 

close collaboration with logistics partners (Golicic et al., 2010). Such collaboration 
can be gradually constructed in accordance with the four levels of logistics inte-
gration by utilizing numerous sustainable supplier relationship practices, such 
as joint learning and competency development (Halldorsson & Skjott-Larsen, 
2004). Indeed, sharing of information is vital in green logistics relationship man-
agement and the flow of material from upstream to downstream supply chain 
ought to be supported by the flow of information, reaching all the way from the 
company’s customers to its third-party logistics providers, namely from down-
stream to upstream supply chain (Frohlich & Westbrook, 2001; Prajogo & 
Olhager, 2012). Lai and Wong (2012) emphasize the importance of partner-based 
practices, where the personnel of the buying firm operate beyond organizational 
boundaries to initiate and support environmental management practices in the 
third-party logistics company. The role of green information systems identified 
as a significant element in building sustainable supplier relationships (Green et 
al., 2012) is crucial in green logistics, as a shared platform for communication 
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enables coordination, participation and shared planning and problem-solving ac-
tivities between the buying firm and its logistics partner (Prajogo & Olhager, 2012; 
Sheu et al., 2006). Ideally, such measures of building sustainable supplier rela-
tionships result in long-term partnerships with third party logistics providers, a 
crucially important success factor in green logistics (Halldorsson & Skjott-Larsen, 
2004; Prajogo & Olhager, 2012). Within the hard, technically oriented measures 
of supplier management of third-party logistics providers, Golicic et al. (2010) 
recommend starting with the so-called low-hanging fruit, referring to the easily 
implemented emission mitigation projects with high portability of tangible suc-
cess, ideally resulting in long-term cost savings. The buyer and logistics provider 
can also collaborate in developing a performance measurement system for the 
latter (Halldorsson & Skjott-Larsen, 2004), a measure harmoniously combining 
hard and soft approaches of SSCM.  
 

As with any aspect of corporate sustainability, top-management commit-
ment and support is a critical driver of strategic initiatives, such as green prac-
tices (Giunipero et al., 2012; Ji et al, 2015). Accordingly, the barriers to the adop-
tion of green practices as listed by Giunipero et al (2012) are lack of top manage-
ment consensus, short term economic losses related to implementation of green 
practices, lack of sustainability standards or regulations limiting the supplier op-
tions, as well as the misalignment between the short-term and long-term strategic 
objectives of the company. Many of these barriers are, however, addressed 
through the successful establishment of the strategic orientation to supply chain 
management, in which the process of building sustainable supplier relationships 
and green practices are nested (figure 2; figure 3; figure 4). In the context of green 
purchasing and green logistics, economic considerations should not hinder envi-
ronmentally sustainable choices, as both green practices typically exemplify cau-
sality between environmental and economic gain (Lai & Wang, 2012; Margolis et 
al., 2007; Yook et al., 2017). Indeed, green purchasing is one of the most financially 
beneficial green practices, as the cost-effective purchases often tend to be material 
efficient (Margolis et al., 2007; Yook et al., 2017). Green logistics, in turn, has been 
viewed as the measure for combining environmental and operational perfor-
mance considerations, simultaneously satisfying the organizational demand for 
increased productivity and mitigation of greenhouse gas emissions (Lai & Wang, 
2012). As the processes of green purchasing (figure 3) and green logistics (figure 
4) are some of the most significant green practices in Sustainable Supply Chain 
Management (see figure 2), they are significant instruments in realizing the po-
tential of SSCM and achieving the desired process outcomes. While the present 
research focuses on the mitigation of scope 3 emissions as the most significant 
process outcome, green purchasing and green logistics can yield other positive 
environmental impacts, as well as social and economic impacts (see figure 1).     
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4 RESEARCH METHODS 

4.1 The methodological approach of the present study  

The present qualitative case study consists of two research phases, a theoretical 
framework constructed from the existing literature in the relevant fields, and an 
empirical research phase, implemented through semistructured interviews. This 
section explores the methodological approaches of the study, beginning with a 
brief overview of cases study as a method in SSCM research, an explanation for 
the choice of method, and an introduction of the applied form of reasoning. The 
section will then proceed to describe the two phases of the research from a meth-
odological perspective, firstly the method of forming the theoretical framework 
of the case study through a thematic literature review, and secondly the empirical 
research phase utilizing semistructured interviews. The section will conclude by 
describing the applied methods of data analysis.  
 

Since the strong academic establishment of the field in mid-1990’s (Seuring 
& Müller, 2008a), the escalating pool of Sustainable Supply Chain Management 
research has been clearly dominated by two research methods, namely quantita-
tive survey-based study (Malviya & Kant, 2015; Seuring & Müller, 2008a) and 
predominantly qualitative case study (Ashby et al., 2012; Rameshwar et al., 2017). 
The logic of the latter suggests, that constructing a comprehensive picture about 
a situation in its entirety calls for real-life examples (Hair et al., 2015). Such ex-
amples enable the identification of the various interactions occurring between the 
different variables of the case in a realistic setting (Hair et al., 2015). The current 
SSCM research emphasis on collecting rich, qualitative and descriptive data has 
further promoted the dominance of case studies, with the modern theories in 
SSCM typically arising from the context of individual cases (Ashby et al., 2012). 
The use of such inductive approaches in vast majority of SSCM research is largely 
explained by the underdeveloped state of theoretical frameworks examining the 
integration of sustainability considerations into supply chain management pro-
cesses, which hinders the use of deductive approaches (Ashby et al., 2012).  
 

Case studies have traditionally been criticised for the lack of representa-
tiveness and accuracy in the collection and analysis of empirical data (Eriksson 
& Koistinen, 2005). In reference to this concern and the perceived methodologi-
cal stagnation in the field, Ashby et al. (2012) suggest SSCM research ought to 
depart from its dominant method. However, the prevalence of case study in 
SSCM research is justified by its attributes in generating insights and under-
standing related to contemporary and complex phenomena (Ashby et al., 2012; 
Eriksson & Koistinen, 2005), and its ability to comprehensively analyse the ver-
satile intertwined relationships in actor networks (Eriksson & Koistinen, 2005). 
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The choice of a qualitative case study as a method in the present research is fur-
ther supported by the proven need to assess the integration of sustainability di-
mensions into supply chain management on a case by case basis (Seuring & 
Müller, 2008a). Although SSCM has been studied extensively (Ashby et al., 
2012; Rameshwar et al., 2017), its application in the mitigation of scope 3 green-
house gas emissions is an underdeveloped field of research (Patchell, 2018). In 
such cases, where little empirical research has been carried out on the topic, a 
case study is the recommended approach (Eriksson & Koistinen, 2005). The 
choice of case study is also advisable when the research topic is a current phe-
nomenon (Eriksson & Koistinen, 2005), such as scope 3 management, and when 
the research revolves around a ‘how’ question (Eriksson & Koistinen, 2005), as 
it does in present research, striving to understand how UPM could improve its 
scope 3 mitigation through SSCM practices.  

 
The definition of the case, its setting and context are crucial elements of a 

case study (Alajoutsijärvi & Eriksson, 1998; Eriksson & Koistinen, 2005) and were 
explored in detail in section 2 of the present research. Although many of the rel-
evant aspects of SSCM, such as complicated actor networks, management as a 
phenomenon and change processes, are notoriously challenging to define and 
frame for the purposes of a case study (Eriksson & Koistinen, 2005), the potential 
for mitigating scope 3 emissions in UPM through SSCM was considered a suffi-
ciently clearly defined case. The immediate setting of the case is UPM, positioned 
as a nucleus in the context of its supplier and logistics partner network. The wider 
context of the case is formed by the global forest-based sector and its operating 
environment, shaped by changes such as tightening regulation, climate change 
and changes in demand and stakeholder expectations (see e.g. Hurmekoski & 
Hetemäki, 2013; Näyhä et al., 2015). The topics of corporate climate action, the 
Greenhouse Gas Protocol (section 2.1) and scope 3 emissions (section 2.2) are also 
crucial in understanding the present case in its context.  

 
While numerous fields conduct research with widely ranging premises 

and objectives under the broad title of a case study, the different methodological 
variations are united by their focus on identification, analysis and solving of one 
or more cases (Eriksson & Koistinen, 2005; Tuomi & Sarajärvi, 2018). This diverse 
sphere of case studies encompasses a number of more specific sub-categories and 
methodological segments, such as intrinsic and instrumental case studies (Stake, 
1995) and intensive (Dyer & Wilkins, 1991) and extensive case studies (Eisenhardt, 
1989). The present research is an example of an intensive case study, as it aims to 
describe, interpret and understand one specific and unique case largely based on 
the logic and perceptions of the relevant actors of the case (Eriksson & Koistinen, 
2005). As the adoption of single, exclusive case study method is often a subopti-
mal approach restraining the full potential of the research (Eriksson & Koistinen, 
2005), within the scope of intensive case study, the present research combines the 
objectives of an exploratory case study with the theory-based approach of an ex-
planatory case study (see e.g. Eriksson & Koistinen, 2005). The aim of the present 
research; developing new ideas and theories related to the mitigation of scope 3 
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emissions in UPM through the practices of SSCM, corresponds to the principle 
objective of exploratory case study, utilized for the building of novel theories 
(Eriksson & Koistinen, 2005). As is characteristic to an exploratory case study, the 
produced propositions and hypothesis are specific to the case of the present re-
search, and not intended as generally applicable (Eriksson & Koistinen, 2005). 
Carter and Rogers (2008) describe such initial conceptual theory-building efforts 
as the source of pre-theories or middle-theories, which transition from frame-
works to formal theories as they are repeatedly tested against reality. Indeed, the 
formation of generic theories based on an individual exploratory case study re-
quires the rigorous testing of the constructed hypothesis through replicating the 
research process in the context of several other cases (Fox-Wolfgramm, 1998). 
Such extensive case study approaches viewing and comparing the results of nu-
merous studies are the principle method of producing novel theoretical concepts 
in organisational research (Eisenhardt, 1989; Leonard-Barton, 1990). The present 
study therefore aims to contribute to the under-developed research in the emerg-
ing field of scope 3 mitigation through SSCM by constructing a pre-theory, a rep-
licable model of a case study from which new, generally applicable theories can 
potentially be developed through extensive case study approaches (see e.g. Eriks-
son & Koistinen, 2005).  

 
Exploratory case study is typically not based on a theory and is accord-

ingly often utilized when the existing concepts and theories on the topic are not 
sufficiently developed to provide a satisfying basis for the study (Eriksson & 
Koistinen, 2005). Although there are no established theories on the novel subject 
of scope 3 mitigation through SSCM (Patchell, 2018) and even SSCM itself has 
been criticised for the lack of robust theoretical frameworks (Ashby et al., 2012; 
Carter & Rogers, 2008), a directive theoretical guideline for the case study (figure 
2) is drawn from the thematic literature review conducted as a part of the present 
research (section 3). This theory is utilized as a foundation for the interview pro-
cess of the case study and as a point of reflection for the data from the interviews. 
Theoretical frame of reference is used to gain a deeper understanding of the find-
ings in the context of existing knowledge on Sustainable Supply Chain Manage-
ment. The theoretical framework of applying SSCM processes to scope 3 emis-
sions management in purchasing and logistics (figure 2) serves as a hypothesis 
reflecting the existing perceptions in Sustainable Supply Chain Management. The 
applicability of these assumptions and the framework itself (figure 2) as an in-
structive process chart for successful scope 3 mitigation through SSCM will there-
fore be tested and evaluated in the interview process with reference to the present, 
unique case. As the empirical research process is based on the foundation of a 
theoretical framework, applied in exploring and explaining the features of the 
present case, the premise of the process is that of an explanatory case study (Daw-
son, 1997). In accordance with the principles of an explanatory case study, the 
present research will modify the adopted theoretical framework to fit the unique 
features of the chosen case, constructing a theory-based but case-specific adapta-
tion of it (Dawson, 1997, Eriksson & Koistinen, 2005). While the study is not the-
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ory-building in generic sense, it conducts a dialog between theoretical and em-
pirical approaches, basing latter on the former, but also drawing case-specific 
theories or pre-theories (Carter & Rogers, 2008) from the empirical research. Such 
dialogical process between theory and empirical phenomenon, relying on quali-
tative data, is referred to as interpretive research design, where the subject of the 
research is an active collaborator in performing interpretations (Hatch & Yanow, 
2003). An interpretive research design is typically utilized in studies aiming to 
highlight the voice of those experiencing the studied phenomenon, namely the 
insiders of the case (Van Maanen, 1988). From this foundation to analysis, the 
researcher then formulates deeper theoretical interpretations (see e.g. Clark et al., 
2010).  

 
Studies aiming to develop generalized conclusions from the basis of a par-

ticular case or cases apply induction as their form of reasoning (Eriksson & Koist-
inen, 2005; Mantere & Ketokivi, 2013). Accordingly, case studies in SSCM are 
prevalently inductive, with deductive reasoning previously unattainable due to 
the lack of established theories, hindering inference from the general to the spe-
cific (Ashby et al., 2012). The numerous recent efforts in SSCM theory building 
(see e.g. Ashby et al., 2012; Hollos et al., 2012; Patchell, 2018) have, however, en-
abled the formation of the present study’s theoretical framework, simplistically 
encapsulated in figure 2. Combining existing theories with the novel observa-
tions from the empirical research in accordance with the interpretive research 
design, the present study aims to infer a best possible explanation regarding 
UPM’s opportunities to apply SSCM in scope 3 mitigation. This form of reason-
ing, constructing explanations based on observations and existing theories, is 
known as abduction, the predominant approach in interpretive research design 
(Mantere & Ketokivi, 2013). However, a single form of reasoning is rarely applied 
in isolation, as all organisational research makes deductive inferences to a case, 
inductive inferences to a generalization and abductive inferences to an explana-
tion (Mantere & Ketokivi, 2013). Accordingly, the principally abductive interpre-
tive research design applied in the present study includes clear deductive influ-
ences, where empirical phenomenon is examined in the light of existing theoret-
ical background (Mantere & Ketokivi, 2013).  

4.2 A qualitative case study 

4.2.1     Theoretical framework: A thematic literature review 

 
As is characteristic for the explanatory case study approach (Dawson, 1997), a 
theoretical framework for the present research (figure 2) was constructed 
through a thematic literature review (section 3). The information searches of the 
literature review were limited to articles published in English in peer-reviewed 
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journals, with full text available in the selected scientific databases, namely Em-
erald Insight, Business Source Elite, ProQuest Central, SpringerLink and Sci-
enceDirect. Said databases were selected due to their extensive coverage of 
trusted scientific journals in the fields of corporate responsibility, stakeholder 
management, supply chain management and research, carbon management, and 
corporate sustainability transitions. The data searches were conducted between 
23.4.2018 and 16.12.2018, utilizing the different formats and combinations of the 
following search terms: Sustainable Supply Chain Management, Green Supply 
Chain Management, Supply Chain Management, Green logistics, Green purchas-
ing, Scope 3, Emissions, Climate change, Greenhouse gas, Carbon management, 
Mitigation, Forest-Based Sector, Greenhouse Gas Protocol.  
 

No filter was selected on the publication year of the article, as the con-
sistent recency of the search results was considered a lesser priority to the thor-
ough coverage of the fundamental works and theories related to the research top-
ics. However, as the concept of scope 3 emissions was introduced relatively re-
cently in 2010 (WRI/WBCDS, 2011) and Sustainable Supply Chain Management 
only established a notable academic position in mid-1990’s (Seuring & Müller, 
2008a), the most relevant and thus included articles were all published in the 21st 
century. Further, majority of the selected articles were published within the dec-
ade preceding the present study, as the publishing frequency of SSCM studies 
has clearly accelerated in the recent years (Ashby et al., 2012; Rameshwar, 2017). 
From the extensive search results, articles were extracted based on their relevance 
to the topic of the present study, determined initially based on the title and the 
abstract of the article. Additional relevant sources referenced in the original set 
of articles were also included, provided they were peer-reviewed, or when not 
applicable as in the case of grey literature, considered reliable with reference to 
content, contributing authors and publishers. Inclusion of grey literature was 
particularly relevant when examining the theories and concepts related to scope 
3 emissions, as relatively few peer-reviewed articles have so far been published 
on the topic.   
 

4.2.2     Empirical research: Semistructured interviews 

 
Interview is the recommended method for data collection in qualitative research, 
when the study concerns complex or sensitive issues, the relevant data necessi-
tates the use of open-ended questions, or the researcher is attempting to under-
stand why certain phenomenon occurs (Hair et al., 2015). Further, an interview 
generates likely the best results, when subjective experiences of people, or the 
social construction of knowledge on the research topic are being studied (Eriks-
son & Kovalainen, 2008). As the present research meets all of the aforementioned 
conditions in striving to comprehend complex phenomena from the point of view 
of the research subjects, interview was selected as the method of data collection. 
Specifically, an in-depth semistructured interview approach was chosen due to 
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the liberty semistructured interview provides in asking follow-up questions and 
adjusting the questions individually based on potentially valuable notions of the 
interviewees (Hair et al., 2015). Accordingly, the method can enhance research 
findings by generating often unexpected and insightful information (Hair et al., 
2015), which was considered a particularly valuable prospect in the context of 
studying the novel topic of mitigating of scope 3 emissions through SSCM prac-
tices.  
 

The data was collected through 12 approximately hour-long semistruc-
tured interviews in October and November 2018. Four of the interviewees repre-
sented UPM’s first tier suppliers, who had participated in UPM’s CO2 survey in 
the summer of 2018. The represented organisations were large, multinational 
companies, supplying UPM with packaging films (interviewee S1), pigments (in-
terviewees S2 and S3) and specialty papers (interviewee S4). The supplied product 
categories were selected based on their perceived importance for UPM’s scope 3 
mitigation efforts as well as their inclusion in the CO2 survey. While exclusive 
focus on first tier suppliers has been identified as a prevalent shortcoming in 
SSCM research (Ashby et al., 2012), the scope of the present study did not enable 
incorporating second or third tier suppliers, nor would they have been likely to 
voluntarily participate with no mandate from their immediate buyer. However, 
the issue was indirectly addressed by asking the interviewees about their own 
practices in managing suppliers and their environmental performance, thus ex-
tending the focus to UPM’s second tier suppliers. Three of UPM’s third party 
logistics partners who had likewise taken part in the CO2 survey were also inter-
viewed. Said logistics partners were large companies selected to represent each 
mode of transport utilized in UPM’s logistics chain, namely ocean transport (in-
terviewees L1 and L2), and rail and road transport (interviewee L3). From the lo-
gistics partner providing rail and road transport services (L3), three representa-
tives participated the interview in order to provide the required expertise related 
to all of the different topics considered in the interview questionnaire. The afore-
mentioned interviewees and the suppliers and logistics partners they represent 
are kept anonymous both to ensure the ethicality of the study, and because the 
information is not considered necessary context to the case. All of the interview-
ees held environmental, sustainability, logistics or technical management posi-
tions in their respective organisations.  

 
In order to incorporate the perspective of UPM as the client in a buyer-

supplier relationship, an expert of UPM’s supplier relationships (interviewee U1), 
a sourcing expert (U2), and a person managing the company’s scope 3 mitigation 
attempts (interviewee U3) were also interviewed. As the credible calculation of 
scope 3 emissions in absence of supplier data relies on the accuracy of available 
emission factors, an interview was also conducted with VTT Technical Research 
Centre of Finland Ltd, the only party providing publicly available emission fac-
tors in Finland (interviewee V1). The final interview examined a good practice 
example in the use of digital platform as a green information system in Sustain-
able Supply Chain Management. Accordingly, an interview was conducted with 
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a manager of the pioneering development project of a Supplier Sustainability 
Portal in Neste, a large company operating in the fields of oil refining and the 
production of renewable diesel (interviewee N1). As was established in section 
3.2.1, green information systems form the backbone of environmental manage-
ment of supply chains and are crucial in building sustainable supplier relation-
ships (see e.g. Green et al., 2012; Sarkis et al., 2011). Further, such information 
systems can significantly facilitate the supply chain emissions audit, an often-
problematic precondition of scope 3 emissions mitigation. Construction of a 
green information system is therefore likely a necessary step in UPM's process of 
managing the indirect greenhouse gas emissions of its value chain. The inter-
viewees of the present study are listed in table 1. 

 
Table 1: The interviewees of the present case study 
 

  Interviewee Supplied product 

Su
pp

lie
rs

 

S1 Packaging films  

S2 Pigments 

S3 Pigments  

S4 Specialty papers 

  Interviewee Provided mode of transport 

Lo
gi

st
ic

s  
pa

rt
ne

rs
 L1 Ocean transport  

L2 Ocean transport  

L3 Rail and road transport 

  Interviewee Interviewee's area of expertise 

U
PM

 

U1 Supplier relationships specialist 

U2 Sourcing specialist 

U3 Scope 3 specialist 

N
es

te
 

N1 
A specialist on supplier sustainability and digital  
supplier portals 

VT
T 

V1 A specialist on emissions calculation and emissions 
factors for transportation 
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As the interviewees represented different actors in the process of Sustain-
able Supply Chain Management, altogether five different interview outlines were 
utilized (Appendices 1-5). Although the interviews differed in their specific 
themes and individual questions, they were all connected by the comprehensive 
theme of mitigating scope 3 emissions with SSCM practices, as well as their con-
gruent structural approach. Case studies often rely on two levels of questions, 
with the fundamental target of the study being to answer the so-called issue ques-
tions, approached through practical fact questions or information questions, 
which typically help describe the case (Eriksson & Koistinen, 2005; Stake, 1995). 
Accordingly, in the present case study, the issue questions were the selected re-
search tasks common to all of the interviews, while the information questions 
form the partly differing frames of the different interviews. Further, as described 
by Eriksson and Kovalainen (2008), qualitative interview questions can be posi-
tivist, with focus on objective reality and facts, subjectivist, striving to understand 
the research subject’s authentic experiences, or constructionist, producing mean-
ings through the interaction between the interviewer and the interviewee. With 
the first two question types typically collecting data through ‘what’ questions 
and the third through ‘how’ questions, the most comprehensive research setting 
often utilizes a combination of these question types (Holstein & Gubrium, 2004). 
Accordingly, all of the five interview outlines utilized in the present research in-
cluded both ‘what’ and ‘how’ questions, with indirect questions used to study 
particularly sensitive or potentially confidential topics in order to avoid evasive 
and defensive reactions. In such questions, the interviewees were asked to reflect 
upon what others might do in a certain situation, rather than the direct reaction 
of themselves or the organisation they represent (see e.g. Eriksson & Kovalainen, 
2008).  

  
To ensure the ethicality of the research, all 12 interviewees were provided 

with the opportunity of reading the findings and interpretations drawn from the 
transcribed interviews. The text was modified based on the comments and sug-
gested changes of the interviewees. The recordings of the interviews as well as 
the transcribed interviews were deleted at the end of the research process and 
were not at any point subjected to third parties without the consent of the rele-
vant interviewee. As the interviewees answered largely different, albeit themati-
cally intertwined questions, the present study utilizes data triangulation, refer-
ring to data being collected from different sources, or at different times (see e.g. 
Eriksson & Koistinen, 2005; Hair et al., 2015). Although triangulation is arguably 
the most significant measure in establishing credibility in qualitative research 
(Hair et al., 2015), SSCM studies have been criticised for the shortage of triangu-
lation approaches (Rameshwar et al., 2017). The present study therefore ad-
dresses the need for further application of the method in SSCM research.  
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4.2.3     Data analysis 

 
A qualitative data analysis aims at identifying, examining, comparing and inter-
preting themes and patterns emerging from the data (Hair et al., 2015). In sim-
plistic terms, the objectives of data analysis can be divided into two phases, with 
the first one being the organisation or categorization of the data into a unified 
whole, and the second one the interpretation of the results by developing new 
understanding, meanings and explanations (Eriksson & Koistinen, 2005; Shank, 
2002). In a qualitative, inductive or content-driven data analysis, such as applied 
in the present study, three process phases can be identified, namely the reduction 
of the data by editing out content irrelevant to the research, clustering of the data 
based on codes assigned to certain meanings, and abstraction, the development 
of theoretical concepts (Miles & Huberman, 1994). The process phases of reduc-
tion and clustering contribute to the objective of organisation or categorization of 
data, with abstraction providing interpretations, explanations and new under-
standing (Tuomi & Sarajärvi, 2018).  
 

Analysing semistructured interviews poses certain challenges, as the in-
terview format is not perfectly systematic, and the comparison of the empirical 
materials is therefore often difficult (Eriksson & Kovalainen, 2008). In the present 
study, this challenge is further emphasized by the use of data triangulation, as 
different interviewees represented different perspectives to the research tasks 
and answered a largely different set of questions with one another. Thematic net-
works were selected as the analytical approach (Attride-Stirling, 2002), as its 
methods were deemed appropriate and capable of surpassing such analytical 
challenges. Thematic networks combine principle elements from several funda-
mental methods of qualitative research, such as grounded theory, frameworks, 
and most significantly argumentation theory (Attride-Stirling, 2002). In thematic 
network analysis, salient themes are identified in the text and constructed into a 
web-like network format, indicating the relationships between the different level 
themes (Attride-Stirling, 2002). The method recognizes three such levels, namely 
basic themes or lowest order premises, organizing themes or abstract principles, 
categorizing the basic themes, and finally global or super-ordinate themes, en-
capsulating the core ideas of the text as a whole (Attride-Stirling, 2002). In the 
present study, however, a four-level analytical structure was deemed more ap-
propriate than the traditional three-level model, as the phenomena observed 
were multidimensional and often considered from the perspectives of both cus-
tomers and suppliers. Therefore, certain phenomenon identified as the basic 
theme for the organizing theme would typically require further elaboration in 
order to provide the premise for a thorough analysis. The themes of this fourth 
analytical level are hence referred to as specifying themes, bringing into focus the 
numerous important observations of the interviewees in reference to the respec-
tive basic theme, and shedding light on the often-differing views of suppliers and 
customers. Such four-level adaptation of the thematic network analysis may be 
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more comprehensive an analytical approach in cases, where phenomena are ex-
plored from multiple perspectives, as they often are in research employing data 
triangulation. For the purposes of this study, the traditional three-level network 
analysis was certainly found detrimentally restrictive. 
 

In the beginning of the reduction phase of the data, the audio recordings 
of the interviews were transcribed with verbatim chosen as the level of transcrip-
tion (Gibbs, 2007). The transcriptions were then reduced applying an editing ap-
proach (DiCicco-Bloom & Crabtree, 2006), where irrelevant content was removed, 
and the transcription was reorganized to correspond to the format of the original 
interview outline. In the next stage of the reduction phase, a coding framework 
was devised combining both the salient or reoccurring themes in the textual data, 
as well as the theoretical interests of the present study (Attride-Stirling, 2002). 
The coded content was then clustered into thematically consistent sections. Out 
of the identified codes, three thematic networks were constructed. The first and 
most comprehensive network with the global theme of reaching sustainability 
targets through supply chain management was formed around the theoretical 
framework of applying SSCM practices in scope 3 management (figure 2), with 
the process phases of strategic orientation, building of sustainable relationships 
and green practices as the organizing themes of the network. The second network 
with the global theme of building towards mutually beneficial green information 
systems, encompasses the interviewees thoughts on the value of such systems, 
the problems interviewees had experienced with them and the best practices sug-
gested for their development. The third and final network with the global theme 
of improving scope 3 emissions reporting explores the problems the interviewees 
associated with a supply chain carbon audit, as well as the motivations and the 
desired support for reporting. The three thematic networks are presented in the 
next section, encompassing abstraction, the final stage of the analysis describing 
and exploring the networks with the objective of providing interpretations, ex-
planations and generating new understanding (Tuomi & Sarajärvi, 2018).  
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5 RESEARCH FINDINGS 

5.1 Presentation format of the research findings   

The research findings of the present case study are classified under three sub-
headings, each representing one thematic network formed from the interview 
data (figures 5, 6 and 7). The findings are organised to proceed from the general 
to the specific and from the explanatory to the exploratory, with the themes of 
the first network relating closely to the existing theories of SSCM and the two 
other frameworks generating new pre-theories and understanding from this the-
oretical premise. Indeed, the first network, ‘Reaching sustainability objectives 
through supply chain management’, implements the explanatory aspect (see e.g. 
Eriksson & Koistinen, 2005) of the present case study through analysing the data 
in reference to the theoretical framework presented in figure 2. In accordance 
with the framework, the network sorts themes identified through the data coding 
under the process phases of strategic orientation, building of sustainable relation-
ships and adoption of green practices (see figure 2). The first is approached 
through interviewees’ attitudes and aspirations related to an ideal buyer-sup-
plier relationship, the second through the interviewees’ experiences and willing-
ness to engage in the measures of building sustainable supplier relationships, and 
the last through their perspectives on promoting sustainability outcomes 
through different supply chain management practices.  

 
From the foundation of the first network, the second network, ‘Towards 

mutually beneficial green information systems’, adopts an exploratory case study 
approach (see e.g. Eriksson & Koistinen, 2005), investigating the more specific 
and less established theme of green information systems as an instrument in 
building sustainable supplier relationships and promoting the adoption of green 
practices (see figure 2). While the concept of green information systems is crucial 
in Sustainable Supply Chain Management research (see e.g. Green et al., 2012; 
Sarkis et al., 2011), the theories on the topic do not provide a satisfying basis for 
the present study, which departs from the context of prior academic knowledge 
into the formation of novel case-specific theories and understanding. The theme 
of mutually beneficial green information systems is approached by examining 
the interviewees’ opinions on the benefits of digital supplier portals for both cus-
tomers and suppliers, and in the latter case from both customers’ and suppliers’ 
perspectives. The reservations of the suppliers are then explored and finally ad-
dressed through the interviewees’ suggestions on the best practices in building 
and operating digital supplier portals in order to realize mutual benefits and 
avoid problems. 

 
The third network, ‘Improving scope 3 emissions reporting’, further nar-

rows the focus into observing the specific process of supply chain carbon audit, 
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a crucial precondition for informed and considered scope 3 management (Patch-
ell, 2018; WRI/WBCDS, 2011). Beyond the identification of some fundamental 
problems often hindering successful emissions audits (see e.g. McKinnon, 2010; 
Patchell, 2018), the theories on the topic are largely under-established and thus 
an exploratory approach is utilised (see e.g. Eriksson & Koistinen, 2005). How-
ever, references are made to the theoretical framework of applying SSCM pro-
cesses to scope 3 emissions management (figure 2), where the interviewees con-
sidered its processes applicable in improving scope 3 emissions reporting. The 
third thematic network therefore builds directly on the foundation of the two 
previous networks, as in addition to the connections to the theoretical backbone 
of the first network, the potential of green information systems in facilitating the 
emissions reporting process is briefly explored. The theme of improving scope 3 
emissions reporting is approached by first exploring the challenges related to 
supply chain carbon audit as identified by the interviewees from both customers’ 
and suppliers’ perspectives. Said perspectives are also maintained in investigat-
ing the interviewees’ views on ways of motivating suppliers to meticulous re-
porting and active mitigation of their greenhouse gas emissions, and in the sug-
gested ways of supporting suppliers in the emissions calculation and reporting 
tasks.  
   

5.2 From SSCM theory to scope 3 management practice 

5.2.1     Reaching sustainability objectives through supply chain management 
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Figure 5: Thematic network for reaching sustainability objectives through supply chain 
management 
 
Interviewees representing both buyers and suppliers associated fundamentally 
similar characteristics with the concept of an ideal buyer-supplier relationship. 
Their perceptions of such a relationship typically encompassed features and pro-
cesses identifiable as the means, as well as elements clearly representing the ends 
or the objectives of developing sustainable buyer-supplier relationships. Relating 
to the former category, the importance of transparency, openness, trust, long-
term commitment, active interaction, mutual learning and collaboration between 
the parties was emphasized. These notions correspond directly to the features of 
a sustainable supplier relationship identified in SSCM literature, namely trust, 
communication and collaboration between chain members (Ashby et al., 2012; 
Hollos et al., 2012; Lee et al., 2012). While some of the interviewees portrayed said 
factors as intrinsically valuable, most appeared to consider them rather the step-
pingstones towards the ultimate characteristics of an ideal buyer-supplier rela-
tionship, namely mutual gains. These gains were referenced as direct financial 
profits, but also as risk reduction, increased operational reliability and height-
ened speed and fluency of transactions. In accordance with the objectives of Sus-
tainable Supply Chain Management (Ahi & Searcy, 2013; Ashby et al., 2012; 
Carter & Rogers, 2008; Khodakarami et al., 2015), the interviewees appeared to 
consider an increase in the triple bottom line, with an emphasis on financial gain 
(Seuring & Müller, 2008a), as the outcome of an ideal buyer-supplier relationship. 
These notions support the role of the identified means of collaborative and trust-
building approaches as SSCM best practices, since they serve the purpose of in-
creasing the triple bottom line (Ahi & Searcy, 2013; Ashby et al., 2012; Carter & 
Rogers, 2008). Multi-objective optimizations of both the aforementioned types of 
gain and the respective gain of both parties was also considered inherent for ideal 
buyer-supplier relationships. Such approaches are indeed crucial in the pursuit 
of sustainable supply chains, as sub-optimization between chain members is an 
injurious and common problem (Vasileiou & Morris, 2006). 
 

In the emerged division of the means and ends of an ideal buyer-sup-
plier relationship, the role of trust between the parties appears to be two-fold. 
Transparency and active collaboration were identified as important steps in 
building trust between a customer and a supplier or a logistics partner. There-
fore, trust is viewed both as an outcome of engaging in activities striving to 
build an ideal relationship in itself, as well as a measure of building such rela-
tionships. While all interviewees highlighted the importance of collaboration, 
those representing organizations operating with a large number of customers 
and suppliers also noted that their collaborative resources had to be concen-
trated on selected suppliers or customers due to the time-consuming nature of 
collaboration. While some suggested that pursuing collaboration and co-crea-
tion between a buyer and a supplier was only sensible when a valid motivation 
or a shortcoming to address was identified, an inadequate relationship was 



 55 

nonetheless framed as merely transactional one, lacking said collaborative am-
bitions: 
 
U1: It’s a bad relationship when you call for tenders, pick the cheapest, run the bare 

minimum of required background checks and then just see if it works out or not 
with no interest in developing collaboration. 

 
The clear identification of the means and ends of the desired, ideal buyer-

supplier relationship, as well as the expressed intentions and motivations of the 
interviewees, demonstrate a strategic orientation to sustainable supply chain 
management (see figure 2) and their role as chain members, both in reference to 
their respective organizations’ customers and suppliers. In accordance with the 
theoretical framework of SSCM processes (figure 2), this strategic orientation is 
the foundation to building of sustainable supplier relationships, a process phase 
encompassing the business sustainability characteristics of transparency or infor-
mation sharing, risk management and organisational culture (Carter & Rogers, 
2008). Transparency, information sharing, and risk management were reoccur-
ring themes in the interviews and clearly closely associated with sustainable sup-
ply chains by all interviewees. Interestingly, however, the perceived importance 
of compatible organisational cultures varied greatly between the interviewees, 
from one interviewee stressing the absolute necessity of a good cultural fit to the 
other viewing the role of corporate cultures in supply chain operations as near 
trivial. Although SSCM literature presents cultural compatibility as a crucial en-
abler of collaboration in a sustainable supply chain (Cadden et al., 2013; Carter & 
Rogers, 2008; Ketchen & Hult, 2007), majority of the interviewees appeared to 
view cultural fit as a non-imperative convenience easing co-operation, as a cer-
tainty, or as an organically occurring eventuality in a long-term relationship.  
 
L1: I don’t necessarily see cultural fit as such a big issue, but of course in our case, 

we’re talking mainly about multinationals, so while it’s different companies, dif-
ferent corporate cultures, different head quarter locations and so on, there are so 
many overarching principle similarities. So we haven’t encountered problems. 

 
S2: With a lot of interaction and contact, corporate cultures will over time co-evolve 

to become a match. It’s a process of constant change, where customers and suppli-
ers learn from one another. 

 
Most interviewees had not experienced severe cultural misfits, considered in 
previous research as detrimental to productive and financially viable supply 
chains (Prajogo & McDermott, 2011; Pothukuchi et al., 2002; Weber & Camerer, 
2003). The few cultural misfits that were described had been identified in a very 
early stage of a buyer-supplier relationship and had resulted in the termination 
of said relationships.  
 

According to Ashby et al. (2012), four successive levels of increasing rate 
of communication and co-creation among chain members can be identified 
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within the process of building sustainable supplier relationships, namely co-op-
eration, coordination, integration and collaboration (see figure 2). The ideal state 
of interaction and the indicator of a truly sustainable buyer-supplier relationship 
is collaboration, where chain members form a trust-based partnership and share 
both intellectual and tangible resources as one entity (Ashby et al., 2012; Cadden 
et al., 2013; Nyaga et al., 2010). While all of the interviewees considered sharing 
of knowledge and information a vital good practice in a sustainable buyer-sup-
plier relationship, many perceived the concept of sharing tangible assets, such as 
equipment, as either irrelevant, unfamiliar or currently implausible. Some did, 
however suggest, that as supply chains increasingly operate as united single en-
tities, such arrangements are likely to become more common. This prospect was 
entertained with cautious optimism, as it was associated with the potential for 
financial savings. Although most deemed sharing of physical assets as a future 
phenomenon of the upcoming years and decades, two interviewees described 
pilot projects, where their organizations had engaged in forms of tangible re-
source sharing.  
 
S1: We like to share information, so why not also share equipment and assets. We 

actually have a pilot plant, where the idea is to share equipment with our suppliers 
and customers. It’s not just about sustainability, but about progress as well. 

 
U2: We’re trying to create these industrial symbioses. We have suppliers producing 

on-site, they can use our waste material as raw material, and that’s a good practice 
and a good idea as such. But on the other hand, we are then tied to this on-site 
supplier, we need to do this with long-term contracts, and therefore our flexibility 
and the freedom to choose from a normal supplier base is weakened.  

 
While the concept of sharing tangible resources was viewed as potentially bene-
ficial, the necessity of trust and mutual reliance between the parties in such rela-
tionships was stressed. It was also noted, that maintaining the relationship re-
quired continuous effort from both parties in order to ensure alignment of organ-
izational cultures, strategies and aspirations over time.   
 

Sustainable Supply Chain Management literature advices companies to 
operate with fewer, critical supply chain partners and focus their collaborative 
efforts on them (Cadden et al., 2013). The practice appears valid and relevant in 
the context of several interviewees suggesting they had no time to collaborate 
with all of their suppliers or customers, even if they wanted to. Perhaps therefore 
somewhat surprisingly, majority of the interviewees expressed fairly conflicted 
sentiments on the approach. While the interviewees remarked the relative ease 
of managing fewer rather than more numerous relationships and acknowledged 
the rationality of focusing collaborative efforts on one’s main partners, several 
expressed concerns over increased dependency and reduced agility associated 
with reliance on fewer relationships. Some interviewees viewed maintaining a 
broad supplier base as a risk management strategy and suggested a competitive 
setting among the suppliers served the best interest of the customer. However, 
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Sustainable Supply Chain Management research considers the goal of avoiding 
dependency a serious problem, often emerging from an adverse, competitive set-
ting within a supply chain (Lee et al., 2012; Ketchen & Hult, 2007). While the in-
terviewees did not experience their risk aversion tactics as a significant problem, 
the fear of exploitation implied in the comments of numerous interviewees is a 
barrier to formation of truly sustainable supplier relationships (Lee et al., 2012). 
Although the willingness to maintain a wide supplier base hinders the possibility 
of comprehensive bilateral supplier collaboration for many organizations, one 
interviewee had identified a rising trend of multilateral industry-wide collabora-
tion projects, to which a company can engage numerous suppliers at once. Such 
projects might in the future help companies build more sustainable relationships 
with their suppliers without necessitating the exclusive focus on merely few, stra-
tegic partners.   
 

  Although most interviewees had certain reservations about actively seek-
ing inter-organizational dependencies, several best practice examples of building 
sustainable relationships with suppliers and customers were described. Domi-
nant themes in these examples were shared projects and collaborative optimiza-
tion efforts, to which numerous organizations had engaged. Some cases of sup-
pliers taking initiative to introduce a sustainability practice or project to their cus-
tomers were also described. One such case included the establishment of a re-
verse logistics system to recover and reuse packaging, while another encom-
passed the development of a collaborative CO2 emission mitigation program, 
motivated by the identified demand in the customer base. 
 

While the answers of all interviewees consistently suggested a strategic 
orientation in pursuing predominantly economic, but also environmental and so-
cial objectives through supply chain collaboration, the efforts of building truly 
sustainable supplier relationship were still incomprehensive and inconsistent in 
many organisations (see figure 2). Collaboration, a trust-based partnership where 
parties share resources as a single entity (Ashby et al., 2012), was still a somewhat 
unfamiliar and suspicious concept to most interviewees, although they were 
clearly perceived as the future of supply chains. Currently the benefits associated 
with such relationships were still largely overshadowed by the fear of exploita-
tion and dependence, as well as the risks related to the latter. While some pilot 
projects perhaps meeting the criteria of true collaboration (see Ashby et al., 2012) 
were described, they were only extended to an individual supply chain partner 
or a small group of partners. Although the successful adoption of green practices 
is to an extent preconditioned by the establishment of sustainable supplier rela-
tionships (Hollos et al., 2012), the interviewees had numerous experiences and 
views related to the introduction and adoption of sustainability-oriented strate-
gies and actions. 
 

According to SSCM research (see e.g. Rameshwar et al., 2017; Sharfman et 
al., 2007), the sustainable management of existing suppliers encompasses the 
combination of both soft, partnership-oriented management approaches, and 



 58 

hard approaches relying on normative management, regulation and surveillance 
(see figures 3 and 4). Out of these two management approaches, a vast majority 
of the interviewed suppliers expressed a strong preference to collaborative and 
partnership-building methods, with many also suggesting they were more effec-
tive in reaching sustainability objectives. Interestingly, however, several inter-
viewed suppliers who supported the use of soft management measures by their 
customers and considered them more effective, would still predominantly utilize 
normative approaches in the management of their own suppliers. The contradic-
tion in an organisation’s approach and preference regarding its roles as a supplier 
and a customer is likely in part due to the established time-consuming nature of 
supplier collaboration, which tips the scale in the favour of less resource intensive 
normative management.  
 
S1: We have a questionnaire to ask about their practices, and we ask for certification, 

and that’s it. We practice normative management. 
 

Although most suppliers viewed soft approaches as preferable and more 
fruitful in reaching sustainability targets, the need for normative management 
was also acknowledged and a consensus on a clearly chronological approach to 
the introduction of the two management styles was evident in the interviews. 
Vast majority of the interviewees stressed the role of hard approaches, such as 
required certification, thorough audits and reporting on certain sustainability in-
dicators in the supplier selection process and in the very early stages of a buyer-
supplier relationship. The soft approaches, such as co-operation and the estab-
lishing of shared sustainability objectives and agendas were viewed as measures 
reserved for long-term supplier relationships characterized by mutual respect 
and trust. The value of certification and regulation in building said trust between 
a buyer and a supplier was also a reoccurring notion in the interviews. As trust 
was considered a precondition for collaboration, hard measures of supplier man-
agement are not merely the baseline of compliance, but also a bridge to the rela-
tionship required for engaging in many of the soft approaches of supplier man-
agement, such as collaboration and co-creation.  
 
L1: In the process of selecting a logistics partner, you normally ask for a tender, in-

cluding sustainability information and a list of certifications, and that’s where the 
normative approach comes in. But then on top of that, once you get devoted the 
business, and especially when you know that you are intending to have that busi-
ness for a longer period of time, then you would start building up that collaboration, 
have joint meetings, and establish a joint agenda or a sustainability partnership. 

 
S1: It’s much more motivating to have common projects and discussions about the 

subjects instead of certification requests or something like that, because that’s just 
the business as usual, I would say. Softer measures are also more effective in reach-
ing sustainability targets.   
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Even though the pursuit to supply chain coordination increasingly relies on co-
operative partnerships rather than hard approaches (Hollos et al., 2012), the latter 
has an important role in the screening of suppliers and the management of their 
sustainability performance, but also as an enabler of practicing soft approaches 
and thus building sustainable supplier relationships. It was also emphasized, that 
measures of sustainability management are not exclusively practiced by the cus-
tomers, but suppliers as well can and do engage in the sustainability manage-
ment of their customers. Normative management and particularly sustainability 
audits therefore serve as a measure of building and regaining trust of the suppli-
ers, as well as customers. 
 
U1: Our suppliers frequently carry out sustainability audits with us. In a way, the 

forest-based industry has a bad reputation, the dirty laundry of yester years 
haunts us for a long time. It takes years to clean-up a reputation, but it can be lost 
over night. 

 
While the interviewed suppliers recommended the use of normative 

measures predominantly in the early stages of a buyer-supplier relationship, oc-
casional sustainability audits were recognized as a necessary form of normative 
management even in mature relationships. However, some interviewees sug-
gested these audits could be implemented utilizing a hybrid approach, where 
normative measures are utilized through interactive and collaborative measures. 
For one interviewee, the application of such hybrid approach even represented a 
best practice example of building sustainable supplier relationships. Several in-
terviewees also considered hard approaches as a potential method of identifying 
problems, which could then be addressed through soft approaches.  
 
S2: Supplier audits, they’ve definitely been a best practice for me. It’s not about going 

through a list of questions, checking for this and requiring that, but about dis-
cussing and learning from one another. It’s more of a collaborative process, at least 
the audits I’ve been a part of. 

 
N1: When we get the data, we can identify problems suppliers might have, like here’s 

a supplier that’s clearly struggling with some issue, then we can contact them, 
have a chat, go through the problem together and plan how we can work on it.  

 
 Beyond the measures of actual sustainability management, the interview-
ees were reflecting on the factors that might motivate suppliers to fill special re-
quests of the customers particularly in reference to the introduction of green prac-
tices. The size of the customer, their financial significance to the supplier and 
economic compensation provided for the requested change in practices emerged 
as clearly the most important factors. Several interviewees also noted suppliers 
could be motivated by improvements in operations or performance outcomes 
brought about by the suggested changes, such as increased effectiveness, im-
proved product quality, long-term cost savings or in some cases significantly im-
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proved sustainability performance. It was suggested customers ought to intro-
duce suggested changes from the perspective of the positive effects enjoyed by 
the supplier, especially the financial benefits. While in most cases a convincing 
business case for a suggested change was identified as the greatest source of mo-
tivation from supplier perspective, some interviewees also described the quality 
of the buyer-supplier relationship as an influential factor, reinforcing the sugges-
tion that sustainable supplier relationships indeed facilitate the introduction of 
green practices (see figure 2). 
 
L2:  Trust and a decent financial compensation make suppliers want to fill special re-

quests of the buyer, so extra financial contribution for extra services. But a cus-
tomer’s request will also be much easier to fulfil, I think, when the relationship 
between the parties is about more than just paying for the primary service.   

 
L3: At the end of the day, everything aligns with financial interests. But mutual long-

term orientation is important as well, the broader the collaboration is, the more it 
holds weight. So when there’s a proper partnership with real co-creation, the part-
ner’s special requests are a part of the wider whole of collaboration. 

 
 Beyond the process of supplier and logistics partner selection, where a 
company can apply green practices for example in the form of a carefully consid-
ered set of environmental criteria, their abilities to manage scope 3 greenhouse 
gas emissions without the co-operation of their chain members are fairly limited. 
Therefore, scope 3 mitigation relies heavily on successful supply chain manage-
ment, through which a company can aid and encourage suppliers in adopting 
green practices and reducing their emissions. In accordance with the theoretical 
framework of scope 3 mitigation with SSCM practices (figure 2), building of sus-
tainable supplier relationships in itself is a crucial factor enhancing the effective-
ness and the probability of success of the different management measures. How-
ever, while a close and sustainable relationship gains goodwill with suppliers, 
the most important factors motivating suppliers to cater to the special requests of 
the customers are related to the perceived importance of said customer and the 
financial and other gain the suggested change might generate. Regardless, all of 
the interviewees assured being open and receptive to customer suggestions, alt-
hough several described having experienced indifferent and reluctant attitudes 
as well as direct refusals, when trying to instigate changes with their own sup-
pliers. Regarding customers’ supplier management practices, majority of the in-
terviewed suppliers preferred soft approaches and found them more effective, 
although several would still practice hard approaches in the management of their 
own suppliers. While the representatives of UPM valued hard approaches rela-
tively more than the suppliers appeared to do, both groups described hard 
measures as the means of demonstrating reliability and building trust in the early 
stages of a buyer-supplier relationship, thus building a foundation for the intro-
duction of the soft, collaborative management practices. Hard measures in the 
form of contracts and official requirements accepted by the supplier were also 
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viewed as an insurance policy that would protect the customer from litigation, 
sanctions and reputational damage in the case of supplier misconduct.   
 
 

5.2.2     Towards mutually beneficial green information systems 

 
 
Figure 6: Thematic network outlining factors to consider in building of user-friendly and 
mutually beneficial green information systems 
 
Sustainable Supply Chain Management literature emphasizes the crucial role of 
green information systems as the backbone of environmental management of 
supply chains (Green et al., 2012). Such systems enable the sharing of information 
and two-way communication between chain members (Sarkis et al., 2011), but 
also serve the less obvious purpose of building trust, commitment and intercon-
nectedness within the chain (Green et al., 2012; Sarkis et al., 2011). Green infor-
mation systems at their best are therefore an instrument of building sustainable 
supplier relationships (see figure 2), as well as a solid premise for introducing 
green practices by enabling easier collaboration between chain members and 
helping build up the Green Intellectual Capital of suppliers (Delmas & Montiel, 
2009; Sarkis et al., 2011). As the management of scope 3 emissions is often hin-
dered by suppliers’ lack of environmental management capabilities and prob-
lems with value chain engagement and interaction (Patchell, 2018), green infor-
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mation systems may provide the means for overcoming several of the fundamen-
tal obstacles in scope 3 management. Further, green information systems could 
significantly facilitate the process of value chain emissions audit for both the au-
diting and the reporting party. 
 

The interviews carried out in the present study confirmed that companies 
are increasingly recognising the important role of green information systems in 
supply chain management and co-operation. Whether in reference to the organi-
sations represented by the interviewees or other companies in their respective 
value chains, many described experiences with green information systems typi-
cally in the form of highly interactive digital supplier platforms or portals. Indeed, 
while none had launched a digital supplier portal at the time of the interviews, 
some companies were in the varying stages of the development process and sev-
eral had experiences of using them in the role of a supplier.  

 
The interviewees identified numerous potential benefits and forms of 

value creation related to digital supplier portals from both customer and supplier 
perspectives. For the customer as the owner and the operator of the platform, 
automation and facilitation of supplier interaction and reporting were consid-
ered crucial drivers motivating the development of digital supplier portals. With 
said functions substituting manual processes, the effectiveness of supply chain 
management was anticipated to increase, resulting in significant financial ad-
vantages. Digitalisation of the due diligence process in the supplier selection was 
also described as one of the main purposes of the platforms, as was risk manage-
ment among existing suppliers by helping customers estimate the social, envi-
ronmental and economic risks related to a supplier with reference to for example 
their country of origin, produced good and the extent of their supplier network. 
Some interviewees also suggested the buyer-supplier transparency associated 
with the portals would likely help in identifying and addressing sustainability-
related challenges of individual suppliers. In addition to increased effectiveness, 
financial savings and enhanced risk management processes, interviewees ex-
pected digital supplier portals to aid in the concentration and coordination of 
information flow within the company and its supply chain. The often-erratic 
multi-channel communication with suppliers was viewed as frustrating and in-
efficient, with essential supplier data scattered to the possessions of multiple peo-
ple unaware of each other. The ability to gather and store all the necessary infor-
mation including discussions had with the supplier into a single secure location 
accessible by any relevant member of staff in the customer organisation was per-
ceived as a tremendous asset of the portal. 

 
 Particularly in reference to scope 3 management, digital supplier portals 

were considered to hold great potential in facilitating the emissions audit and in 
improving the quality of the emissions data reported by the suppliers. With the 
objective of relieving suppliers’ struggle to calculate their greenhouse gas emis-
sions and allocate the appropriate share to a particular customer, several inter-
viewees suggested the information sharing properties of the platform could be 
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harnessed to train suppliers for standardized calculation and reporting practices. 
The instant and fluent two-way communication enabled by the portal was also 
considered essential in lowering the threshold for suppliers to seek help in calcu-
lation and reporting from the customer, as well as in making it easier for the cus-
tomers to provide the required aid. 
 
V1: The digital opportunities increasingly embraced by companies have a lot to offer. 

If you create a digital system to which suppliers report, that could significantly 
help in carrying out the emission calculations. So emissions could be included into 
digital supply chain management systems, and I’m sure these have potential in 
standardizing calculation methods as well. 

 
N1: In a way, we’re also aiming to unify the reporting practices here. Currently there 

is a certain standard but several slightly different ways to operate, this way we’ll 
create a single global standard for operating. On one hand, you’ll have to consider 
for example cultural factors, but on the other we want to standardize sustainabil-
ity reporting. 

 
Although mainly emphasised by the interviewees representing the cus-

tomer-side interest to digital supplier portals, stronger premises for communica-
tion, collaboration and co-creation were considered a mutual benefit for custom-
ers and suppliers alike. For a supplier using the platform, these advantages were 
expected to include a quicker access to targeted help when problems occur, op-
portunities for consultation and training for example in the form of webinars and 
video conferences, as well as real-time information on potential changes in the 
expectations or requirements of the customer or regulatory bodies. With majority 
of the interviewees describing the large and rapidly increasing amount of envi-
ronmental regulation as a force shaping their operating environment by necessi-
tating additional reporting and changes in practices, one might assume a plat-
form providing updates and instructions in reference to environmental regula-
tion would be a valued service to suppliers. However, such aid in compliance 
and supplier’s risk management were solely described by the interviewees rep-
resenting the customer’s perspective to the topic. Further, said interviewees sug-
gested the portal would create a shared language between a customer and a sup-
plier, leading to more effective communication and better understanding of one 
another, thus saving time and fostering trust between the parties.  

 
Several interviewees also estimated that the use of a digital portal would 

speed up and facilitate the often-laborious process of reporting sustainability 
data to the customer. Although some interviewees approaching the question 
from the supplier perspective had doubts about the easing of the repotting bur-
den, others greeted the prospect of a concentrated back catalogue of previous 
years’ reports with enthusiasm. An effortless access to old customer-specific re-
ports as a frame of reference for the next reporting round was considered an asset, 
as the hardship of finding and coordinating scattered information was experi-
enced by the suppliers as well as the customers. An interviewee inspecting the 
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value of the platforms from a supplier perspective also noted suppliers might 
benefit from being benchmarked against other suppliers operating in the same 
industry and receiving the results in a format ensuring the confidentiality of the 
other suppliers’ data. Another interviewee in turn representing the customer per-
spective suggested that permitting suppliers to freely extract and publish their 
own organisation-specific visualised data from the platform would aid particu-
larly small suppliers in corporate communication, as they could utilize the visual 
data in for example their annual reports. Majority of the perceived supplier ben-
efits were identified by interviewees whose respective organisations were devel-
oping supplier portals or intended to do so in the future, while those who had 
solely supplier-side experiences or no first-hand experiences of them had clearly 
more reservations regarding the concept. Had the lack of said reservations on an 
organisational level played a role in motivating companies to develop supplier 
portals in the first place, or the reservations been faded by the research on sup-
plier portals associated with their development processes, remains unclear.  
 

Interviewees, whose respective organisations had used digital portals as a 
supplier but had no current interest in operating one as the customer, expressed 
the strongest concerns related to digital supplier portals. These concerns related 
to both negative past experiences with the portals and the feared changes the 
wider adoption of supplier portals could trigger. Within the former group, how-
ever, many of the described problems related to the introduction and the user 
interface of supposedly recently launched, still unpolished portals. Majority of 
such problems were minor and likely easily overcome by supplier’s increasing 
experience and familiarity with the portal, or the further developments and ad-
vances implemented by the customer. Additionally, the interviewees were gen-
erally positive about the theoretical concept of a supplier portal, as long as it 
functioned as intended and benefited the supplier in some way. 
 
L3: We have experiences of these platforms with some customers, the challenge so far 

has been that there are a lot of malfunctions and the data disappears. But a func-
tioning portal would be good for sure. The keyword here is user-friendly. 

 
S2: Some customers have had these, the problem has been that the contact person in a 

company is often someone like the sales manager, and when they forward the re-
porting request to me, I don’t have the user rights and can’t log in or something. 
But these are of course things that can be sorted out, how to reach the right person 
and so on. 

 
One interviewee had also discovered that instead of speeding up the reporting 
process, having to manually feed the data into the customer’s supplier portal 
made the reporting more time-consuming in comparison to the traditional 
method, where a supplier might extract the required data from its own systems 
and send it to the customer as such. This negative experience reflects the fears of 
several interviewed suppliers, who worried the wider adoption of the portals 
might significantly increase the time spent on reporting. Some interviewees had 
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further concerns over the nature of the data requests, as many had detected a 
trend of customers developing and requiring data on their very own performance 
indicators. Accordingly, the interviewees feared the burden of gathering custom-
ized information on an ever-widening range of different sustainability factors 
would become more strenuous as the portals become more common. Regardless 
of the identified challenges, digital supplier portals were indubitably viewed as 
the future of supply chain management by interviewees approaching the issue 
from both customer’s and supplier’s standpoints. However, the two groups dif-
fered in their attitudes towards the inevitable development, with the former an-
ticipating a significantly brighter and less cumbersome future than the latter. The 
interviewees with no first-hand experience on using the portals as a supplier typ-
ically had light reservations but expressed cautious interest in the concept upon 
the description of the potential benefits of the portals. 

 
In contrast with the prior literature on green information systems (see e.g. 

Green et al., 2012; Sarkis et al., 2011), the interviews revealed numerous chal-
lenges, concerns and conflicts of interest related to digital supplier portals. How-
ever, a number of best practices in the development of mutually beneficial portals 
were also identified from both suppliers’ and customers’ perspectives. Perhaps 
the most crucial identified practice from the perspective of the customer and the 
operator of the platform was the inclusion of the future userbase in the develop-
ment process. However, two different roles for a supplier in the development 
process of a digital portal emerged during the interviews. In addition to being 
the future user of the portal with valuable thoughts regarding its user interface 
and desired features, some suppliers may already have a digital portal for their 
own suppliers. Such suppliers with expertise in building and operating portals 
form a customer’s perspective should be included as mentors and consultants on 
the project of developing the portal.  

 
N1: According to our implementation plan, a small share of our suppliers who were 

involved and committed in the initial development will start using the portal first.  
We’ll work on the further development with them, if needed the portal will be 
modified based on their user experiences and feedback.  
 

U1: There’s no point in re-inventing the wheel and many of our suppliers have exper-
tise, if we have a supplier like let’s say BASF, I’m sure they have their own plat-
form and we can discuss it. 

 
The importance of including internal stakeholders in the development of the por-
tal and allocating resources to familiarising them with it once finished was also 
emphasised. The inclusive development process was described to resemble a di-
alogue, where constructive comments and suggestions of one party led to the 
appropriate reaction of the other. In order to utilize stakeholder input throughout 
the process and avoid lock-ins to potentially detrimental development paths, the 
importance of an agile project structure was highlighted. The development of a 
supplier portal ought to be divided into small sprints, repeatedly following the 
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cyclical principle of continual improvement through planning, implementation, 
evaluation and reaction. The customer’s activity and skill in supplier manage-
ment was also viewed as a pivotal factor in preventing resistance to change and 
enabling a smoot transition into new practices. In addition to the active supplier 
inclusion in the development process, customers can ease the adoption of the 
portal by for example making sure sufficient support is available for the suppliers 
while learning to use the portal. Providing a quick feedback channel for the sup-
pliers reduces frustration and helps the customer improve their platform, as ini-
tially platforms are likely to carry numerous technical defects.  
 
 Apart from the generic request for user-friendly portals, the suggested 
best practices and wishes made by the interviewees considering the issue from a 
supplier perspective were mainly quite practical. It was for example emphasised, 
that a good portal should include a function for uploading data, as the process of 
manually feeding the information into the portal was considered cumbersome. 
The data should also be requested in the standard units utilized in the industry 
in question, as some suppliers had encountered inconvenient variation in for ex-
ample the expected reporting of emissions data. Further, it was suggested com-
panies developing supplier portals could collaborate in developing standardized 
questions as well, though this was recognised as a likely challenging task. As a 
more ambitious prospect yet, the concept of customers co-creating shared sup-
plier platforms with other companies operating in the same industry was enter-
tained, as the same suppliers likely cater to numerous actors within an industry. 
From a supplier perspective, such shared portal might resemble the benchmark-
ing systems owned by for example NGO’s and regulatory bodies.    
 
L1: There are benchmarking platforms for sustainability, some of which we fill in on 

annual basis even though it’s quite expensive, but we do it since we have about 30 
customers using a single platform, so with one effort we can cover a lot of ground. 
It’s of course different though, if you have to for example allocate emissions. 

 
However, the development of a shared portal between multiple users would 
likely be a long, expensive and challenging process with potentially very few ad-
vantages from a customer’s perspective. The benefits enjoyed by the supplier in 
the form of significantly reduced reporting duties would also be largely hindered 
in the case of scope 3 management, as emissions must be allocated separately to 
each customer.  
 
 Although the conceptions of a digital supplier portal emerging from the 
interviews were clearly more controversial and problematic than the near-exclu-
sively positive visions of green information systems presented in the literature 
(see e.g. Green et al., 2012; Sarkis et al., 2011), the portals hold the potential of 
generating value for both the customer and the supplier in the form of numerous 
benefits. In addition to increased effectiveness and associated financial savings, 
the expected advantages for a customer include improved risk management, co-
ordination of data flow, as well as the standardization and the improved quality 
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of the reported supplier data, particularly important in a supply chain emissions 
audit required for scope 3 management. The suppliers were expected to benefit 
from digital portals through faster and easier reporting, provided industry-spe-
cific benchmarking data, visualized data for their corporate communication pur-
poses and provided advice and industry news, although most of said advantages 
were identified by the customers, with suppliers remaining slightly sceptical. Im-
proved communication, collaboration and co-creation as well as the trust build 
between a customer and supplier were considered mutually beneficial effects of 
the use of digital supplier portals. From a supplier perspective, several concerns 
were expressed regarding the portals, including minor grievances brought about 
by past problems, as well as more fundamental fears related to the wider adop-
tion of the portals by suppliers. Best practices in developing user-friendly and 
mutually beneficial portals identified by the customers focused largely on the 
active inclusion of stakeholders, particularly the suppliers. From a supplier per-
spective, practical issues related to the ease of reporting and synergies with other 
reporting duties were considered best practices.    
 

5.2.3     Improving scope 3 emissions reporting  

 

 
 
Figure 7: Thematic network for outlining the problems and potential remedies related to 
scope 3 emissions reporting from customer’s and supplier’s perspective 
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The very idea of scope 3 emission management is built on the assumption, that 
companies have the power to significantly influence the climate actions of their 
value chain (see e.g. Patchell, 2018). This is, however, often overly optimistic an 
assumption, as companies tend to lack the leverage to demand emissions data 
reporting, let alone mitigation efforts from their chain members (Pathcell, 2018). 
Although the primary emissions data from the suppliers is often inferior in accu-
racy compared to the estimations made utilizing emission factors (McKinnon, 
2010), systematic and informed scope 3 mitigation efforts depend on the availa-
bility of the primary data. Emissions data reporting, namely the supply chain 
emissions audit, is therefore a prerequisite for scope 3 mitigation attempts 
(WRI/WBCDS, 2011), relying heavily on the complete, accurate, transparent and 
consistent emissions data provided by the chain members (McKinnon, 2010; 
WRI/WBCDS, 2011). The preconditioned nature of the supply chain carbon audit 
poses challenge to numerous companies hoping to mitigate their scope 3 emis-
sions, as said audits are frequently ruined by insufficient response rates to emis-
sion data requests (Patchell, 2018), the inadequate accuracy of the reported data, 
or a combination of the two.  
 

In contrast with the previous research (see e.g. Patchell, 2018), UPM or 
other companies with relevant customer-side experience represented by the in-
terviewees, had not struggled with insufficient response rates to emissions data 
requests. Instead, a CO2 survey UPM carried out in the summer of 2018 for a 
sample of significant suppliers and logistics partners partly to investigate the 
prospect of eventually transitioning to the use of primary data in scope 3 report-
ing, was met with a remarkably positive response. 
 
U3: I don’t see a big motivation problem with reporting, we had a good response rate 

and even most of the suppliers who didn’t know how to reply then, put the issue 
on their agenda. Our problem has mainly been the inconsistent quality, rather 
than a shortage of replies. 

 
Indeed, the main concern of the interviewees who had requested allocated emis-
sions data from their suppliers and logistics partners was the inconsistent and 
largely poor quality of the answers, as well as the lack of provided context in the 
form of the description of the used data and calculation method. As such, the 
usability of said answers in scope 3 reporting to the Greenhouse Gas Protocol, 
and thereby the value of the supply chain carbon audit, was repeatedly ques-
tioned during the interviews. The need for standardizing the calculation method 
in order to improve the accuracy and comparability of the emissions data was 
emphasized, although it was also noted that simplifying the instructions and cal-
culation methods to an extent where judgement calls could be entirely avoided, 
and all suppliers would produce comparable emissions reports, was somewhat 
utopic. However, some hope was placed on the further development of calcula-
tion standards on a European level.  
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V1: Standardizing the calculation methods is a tricky issue, there is no single way of 
calculating that would apply in all situations. And that’s why whenever you do 
emissions calculations it’s so important to also explain what has been done, what 
information has been used, did you measure something or use data bases, did you 
use a one-year’s average, and so on. 

 
S1: Reporting for scope 3 is definitely more difficult, because the methodology is not 

so accurate. We can’t really be compared with other plants or companies based on 
our scope 3 emissions.  

 
Ultimately, the experienced quality issues were considered a symptom of 

either the suppliers’ reluctance to report, or more frequently their lack of re-
sources, both in terms of time and capability. The reluctance to report was asso-
ciated with the suppliers’ fear of performing below an industry average and the 
related fear of sanctions by the customer. It was also suggested some suppliers 
might intentionally misestimate their emissions in order to appear more eco-effi-
cient. The shortage of resources was particularly raised as a hindrance to report-
ing in the context of small suppliers, who were believed to lack the time and the 
expertise required for calculating allocated emissions. However, allocations were 
deemed challenging and the system boundaries of carbon foot printing often am-
biguous even for the suppliers with extensive in-house expertise in emissions re-
porting. Defining the system boundaries for scope 3 emissions calculations was 
considered difficult, as variation in terms of delivery complicates the chain of 
custody suppliers need to account for when calculating the emissions. This issue 
relates in part to the risk of double counting emissions, considered in scope 3 and 
SSCM literature as a major challenge undermining the reliability of product-spe-
cific carbon audits (Lenzen et al., 2007; Matthews et al., 2008; McKinnon, 2010).  
 

Although most interviewees considering the topic from the customer’s 
perspective had not experienced significant difficulties with receiving answers to 
emissions reporting requests, interviewees on the supplier side had concerns re-
lated to the multitude of different emissions surveys and questionnaires of the 
customers. Several interviewees considering the situation from the perspective 
of the customer suggested suppliers might be reluctant to report their emissions 
because of the confidential nature of the data and the fear of being compared to 
potentially better performing rivals. However, confidentiality issues were not 
mentioned by any of the interviewees approaching the issue from the supplier 
perspective, who contrarily stressed the need for transparency and assured they 
had nothing to hide. The importance of accurately estimating one’s carbon emis-
sions on a company level and sharing the information with stakeholders was also 
emphasised, with a number of the interviewees quoting a version of the tradi-
tional corporate slogan, “if you can’t measure it, you can’t manage it”. Instead, 
the main problem suppliers conveyed with regard to emissions data requests was 
the burden of customer-specific data requests, namely the need for allocating 
emissions to a particular customer. Suppliers’ experiences on the strain of report-
ing varied greatly depending on the resources companies had dedicated to the 
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task, as well as the interviewees involvement in the task. Several interviewees 
whose duty emissions reporting was described the ever-increasing reporting re-
quirements as a significant strain and typically an additional burden stacked 
upon their actual full-time duties.  
 
L3: To be honest, reporting does take a lot of time and effort. The biggest burden is the 

allocation, once the relevant data regarding a specific customer has been collected, 
actually counting the emissions is the easy part.  

 
The inconsistency of the units in which customers required emissions re-

porting was also considered frustrating by several interviewees representing the 
supplier perspective. A number of interviewees from both customer and supplier 
side also worried the objective of mitigating climate change and taking concrete 
action to do so were being sidestepped as excessive emphasis was placed on var-
ious reporting duties. Although reporting was viewed as a potential motivator 
for climate action, its share magnitude had led to several interviewees fearing 
that reporting, intended as the means to an end, had become the end in itself. The 
interviewees’ apprehensions regarding scope 3 management attempts also ex-
tended beyond the aforementioned problems experienced with the carbon audit. 
Several interviewees with doubts related to the reliability and the value of scope 
3 reporting and management entertained the idea of a widespread requirement 
on scope 1 reporting and management as a potential substitute for the ambiguous 
scope 3 management. While the methods of calculating one’s scope 1 emissions 
were deemed clear and simple enough for any company regardless of its size and 
calculating scope 1 emissions was even considered something of a moral imper-
ative for companies, the widespread mandatory adoption of the standard was 
recognized as a long and challenging project even if the legislative mandate for 
it was established.  
 

Although suppliers’ response rate to data requests had not been experi-
enced as a problem by the interviewees, several suppliers considered allocated 
reporting as a cumbersome duty with typically little value to the reporting sup-
plier. Different methods of motivating suppliers to report their emissions were 
discussed by the interviewees, many of whom saw said methods as a measure of 
both preventing decline in response rates, and in improving the quality of the 
reported data. With respect to motivating the suppliers to report their emissions 
to a customer, the importance of financial implications of emissions reductions 
was emphasised by the interviewees approaching the issue from the customer’s 
side. The financial incentives for reporting were largely based on the assumption, 
that conscientious reporting would be complementary to mitigation efforts, 
which in turn would result in financial savings. Some interviewees representing 
the customer’s interest also suggested a collaborative approach, where the cus-
tomer could aid the supplier in the reporting and emissions optimisation, thus 
helping them turn their operations more cost efficient. Such a collaborative ap-
proach aligns with the principles of building sustainable supplier relationships 
(see figure 2), suggesting the interviewees considered the principles of SSCM 
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largely applicable to scope 3 management. The interviewees approaching the is-
sue from the customer’s perspective also emphasised the positive stakeholder at-
tention suppliers could gain by engaging in mitigation efforts and by reporting 
their emissions meticulously, often also implying such attention also had favour-
able financial implications.  

 
V1: Cutting back emissions means cutting back energy and fuel consumption as well, 

which translates into your wallet. So it’s not just about reporting for the sake of 
being a friend of the environment, but there’s a financial interest as well, which 
could motivate. And it’s good PR, of course. 

 
U1: You always need to try and find ways of motivating the suppliers, you need to 

think about them and about whether we can use our expertise to help them develop 
their operations in a direction that makes more business sense for them. 

 
 In comparison to the assumptions and expectations of the customers, the 
interviewees considering mitigation and reporting duties from the supplier per-
spective placed heavier emphasis on ethical and corporate responsibility related 
motivations to emissions management and reporting. Many of them stressed the 
need of engaging in corporate climate action for the sake of it being ‘the right 
thing to do’ and described their company’s values and aspirations of being a fore-
runner in mitigation efforts and corporate responsibility. It was, however also 
noted, that such pursuits were appreciated by many customers, who might ded-
icate more business to their value chain members excelling in climate action. The 
view was confirmed by the interviewees describing their companies’ efforts in 
environmental management of their supply chains, many of whom were looking 
for ways of re-allocating their business in order to reward well performing chain 
members. In this context, the increasing interest in scope 3 management was 
viewed by the supplier side interviewees as a potential source of competitive ad-
vantage or disadvantage, depending on the eco-efficiency and mitigation targets 
of the supplier.    
 
L1: I would think that in the ideal world, the best motivation would be the guarantee 

of gaining additional business. When it comes to sustainability of suppliers, if the 
customer has an allocation system in place, you would allocate more business to 
those with highest sustainability standards and performance. 

 
 While several both current and expected future sources of motivation for 
reporting and mitigation were described by the suppliers, particularly in refer-
ence to the ever-increasing reporting duties many were hoping for more support 
from the customers. Although the interviewees representing the customer’s side 
of the discussion were also eager to provide support in reporting for their sup-
pliers, the measures suggested by the two groups were largely different. For the 
interviewees representing the customers, digital supplier portals were consid-
ered a significant aid for emissions reporting, leading also to the better standard-
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isation of the suppliers’ emissions data. It was suggested, that the thorough in-
structions provided on the portal, as well as the opportunity for sharing example 
cases and good practices would significantly facilitate the reporting process from 
the supplier’s perspective. The portals were also described as channels for cus-
tomers to share their expertise with the supplier in order to help them with re-
porting-related issues or problems they might have. Regardless of the channel, 
the expertise and know-how of the customer company were considered a crucial 
asset that should be harnessed to help suppliers in emissions reporting and mit-
igation.  
 
N1: Especially small suppliers often don’t have the know-how and resources for con-

ducting he calculations, a supplier portal offers the opportunity for sharing good 
practices and models.  

 
As a measure of making the reporting process less ambiguous for the supplier, it 
was also noted the reporting expectations and methods of the customer should 
be thoroughly studied and clarified already in the procurement phase, when the 
terms of the relationship were agreed upon with a new supplier. This way, a sup-
plier would have a realistic understanding of the reporting duties and consider 
them an inherent part of the relationship from the start, perhaps therefore help-
ing avoid future complaints and reluctance to report.    
 
 While interviewees representing the supplier side had reservations related 
to the value of digital supplier portals in facilitating reporting, the prospect of 
sharing best practices in emissions calculation methods and reporting was 
greeted with interest and enthusiasm. Therefore, as long as a digital supplier por-
tal helps speed up the reporting process, the interviewed suppliers supported 
their use in improving the quality of reporting and considered them a potentially 
valuable instrument. As a substantially more controversial measure for support-
ing them in emissions reporting, a number of the suppliers suggested a realloca-
tion of reporting responsibilities. While none had a perfectly finalised idea of the 
optimal division of responsibility, it was suggested the customers should take a 
more active role in their suppliers’ emissions calculations, perhaps even carrying 
out the allocation of their respective share based on the information provided by 
the supplier. Several interviewees approaching the issue from the supplier’s per-
spective suggested their customers often had more resources and expertise in 
emissions calculations and determining the challenging allocations and should 
share said resources in order to help their suppliers with the reporting, particu-
larly as the high quality of the allocated reporting was in the customer’s interest, 
rather than the supplier’s. Such sharing of resources is an integral part of building 
sustainable supplier relationships and a good practice in the light of Sustainable 
Supply Chain Management theories (see figure 2). The interviewees considering 
the issue from the customer’s perspective shared a positive attitude towards 
helping their suppliers through sharing of knowledge but were not willing to 
carry out the calculations and allocations themselves. The prospect was resented 
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due to its time-consuming nature to the customer and because it was considered 
detrimental for the long-term accuracy targets of supply chain emissions audit.          
 
V1: It’s definitely an interesting question, whose responsibility should the calculation 

be – is it the seller, the buyer, or someone else entirely? But whoever does it, should 
try and find as accurate information as possible, and the party with the best access 
to that information is the provider of the service.  

 
Customers and suppliers alike experience problems in scope 3 emissions 

reporting, with the problems of the former relating to the poor quality and the 
inconsistency of suppliers’ reports. Suppliers mainly considered reporting as a 
problem due to the resource intensity of the process, as well as in some cases the 
shortage of relevant in-house expertise. In contrast to customers’ estimations, 
confidentiality of data or the fear of transparency were not acknowledged by 
suppliers as a barrier to reporting. As measures of motivating suppliers to report 
and mitigate their emissions, the interviewees representing the customer side 
suggested emphasising the positive financial implications of corporate climate 
action, as well as the favourable stakeholder attention it generated. Both suppli-
ers and customers agreed allocating more business to suppliers excelling in eco-
efficiency was a good practice and an effective motivator for meticulous emis-
sions reporting. Suppliers also considered the forerunner status and the ethical, 
value-based reasons for emissions mitigation and reporting as a significant 
source of motivation. In order to support their suppliers in emissions calculations 
and reporting, interviewees on the customer side were inclined to establish un-
ambiguous reporting guidelines in the very beginning of a buyer-supplier rela-
tionships and help suppliers by sharing knowledge, expertise and good practices. 
Digital supplier portals were identified as an important channel for providing 
this support. While the suppliers considered the sharing of expertise and best 
practices as potentially valuable, a prospect of reallocating the responsibility for 
emissions calculations was also entertained. However, the customers viewed 
said prospect as problematic.   
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6 DISCUSSION AND CONCLUSIONS 

6.1 Addressing the research tasks and recommendations for 
UPM 

The present study aims to address two research tasks, namely ‘Adapting the Sus-
tainable Supply Chain Management processes of green purchasing and green lo-
gistics to promote the objective of scope 3 mitigation’, and ‘Investigating the prac-
tical measures of facilitating scope 3 mitigation with Sustainable Supply Chain 
Management, from both the buyer’s and the supplier’s perspective, in UPM’s 
supply chains’. The two research tasks complement each other in forming a fairly 
comprehensive understanding of the premises of mitigating scope 3 emissions 
through SSCM practices in UPM’s supply chains with regard to purchased goods 
and services and upstream transportation and distribution. Addressing said 
tasks also provides valuable insights regarding the practices and actions that 
ought to be adopted in order to facilitate this mitigation process. While the first 
research task was addressed in section 3.2.2, through the construction of scope 3 
mitigation-oriented process charts of green purchasing (figure 3) and green lo-
gistics (figure 4) based on the findings and theories of existing research (Ashby 
et al., 2012; Dekker et al., 2012; Hollos et al., 2012; Hsu et al., 2011; Lai & Wong, 
2012; Yook et al, 2017), this section embeds the elements of these charts into the 
broader process of mitigating scope 3 emissions through SSCM practices in 
UPM’s supply chains. The second research task was addressed by interviewing 
relevant suppliers, logistics partners, representatives of UPM and external ex-
perts, and analysing their preferences and insights related to certain measures of 
promoting scope 3 mitigation via SSCM. The practical measures of facilitating 
scope 3 mitigation with SSCM practices were sought in reference to three the-
matic categories, namely the reaching of sustainability objectives through supply 
chain management (section 5.2.1), the building of mutually beneficial green in-
formation systems (section 5.2.2), and the improving of scope 3 emissions report-
ing (section 5.2.3).  

 
Both research tasks are addressed from the premise of figure 8, drawn 

from the findings of the present research and the existing scope 3 and SSCM lit-
erature (see e.g. Ashby et al., 2012; Hollos et al., 2012). Figure 8 illustrates the 
process of mitigating scope 3 emissions with SSCM practices, roughly estimates 
UPM’s state in said process, and presents actions or good practices UPM ought 
to introduce in order to better succeed in the mitigation task. These actions and 
good practices encompass both the measures of carbon management-oriented 
green purchasing and green logistics identified in existing literature (Dekker et 
al., 2012; Hsu et al., 2011; Lai & Wong, 2012; Yook et al, 2017), as well as the prac-
tical measures of facilitating scope 3 mitigation through SSCM practices in UPM’s 
supply chains, emerging from the interviews of the present study. While said 
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actions and good practices thus address the research tasks of the study, the sec-
tion examines the whole process chart in the light of existing SSCM and scope 3 
literature as well as the findings of the present study in a dialogical process be-
tween theory and empirical phenomenon, characteristic to the interpretive re-
search design (Hatch & Yanow, 2003). While the actions and good practices are 
the main focus from the perspective of the research tasks, holistic examination of 
the process of mitigating scope 3 emissions with SSCM practices in UPM’s supply 
chains provides the necessary context for applying said measures. This process 
corresponds to the theoretical framework of the present study (figure 2), as the 
interview data supported its applicability in the management of UPM’s supply 
chains.  

 

 
 
Figure 8: Recommended actions and good practices (grey) relating to the research tasks 
in the context of the process chart of mitigating scope 3 emissions with SSCM practices. 
Roughly estimated state of UPM’s achievements is indicated with green areas. 
 

Supplier selection, marking the evaluation and selection of suppliers and 
third-party logistics partners, encompasses actions relating to both research tasks. 
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In reference to the first research task, evaluation and selection of potential sup-
pliers and logistics partners from scope 3 mitigation perspective requires the 
adoption of a specific environmental criteria, ensuring the future partner’s capa-
bility and commitment to climate action (see e.g. Dekker et al., 2012; Hsu et al., 
2011). In the case of green purchasing, this criteria encompasses the twelve car-
bon management considerations (Hsu et al., 2011) illustrated in figure 3, while 
with regard to green logistics (figure 4), said carbon considerations ought to be 
viewed as a secondary priority to the more fundamental choices relating to the 
transport mode of choice, intermodal transport, choice of equipment and choice 
of fuel (Dekker et al., 2012). The selection of supply chain partners is a critical 
step in SSCM and scope 3 mitigation, as it typically enables the most dramatic 
reductions in a company’s supply chain emissions (Patchell, 2018). However, 
while the carbon management criteria provide an extensive framework for eval-
uating and selecting suppliers and logistics partners from the perspective of 
scope 3 mitigation, it is not advisable to apply them in isolation from other sus-
tainability aspects, as Sustainable Supply Chain Management ought to be prac-
ticed from a holistic, multi-objective standpoint (Carter & Rogers, 2008; Carter & 
Rogers, 2011). SSCM literature suggests the processes of supplier evaluation and 
selection should be gathered under a concentrated, environmentally oriented 
green purchasing department (Yook et al., 2017), also responsible for managing 
suppliers through normative and collaborative measures and for building and 
maintaining sustainable supplier relationships (Hollos et al., 2012; Hsu et al., 
2011). UPM ought to consider establishing such a concentrated green purchasing 
department responsible for all the processes of green purchasing, including the 
evaluation, selection and management of environmentally sustainable suppliers 
and the involvement of existing suppliers in environmental strategies and actions 
(Yook, 2017). Performance of the green purchasing department should be sup-
ported by building operational and dynamic green purchasing capabilities of the 
organisation (Yook et al., 2017), as is illustrated in figure 3.  

 
In reference to the second research task and specifically the improving of 

scope 3 emissions reporting, the interviewees suggested UPM as a buying com-
pany ought to clarify its emissions reporting requirements and practices to the 
supplier already as a new partner is selected. This practice was considered fair to 
both parties and was predicted to improve the quality of supplier emissions data, 
as suppliers would have committed to following the clearly established reporting 
practices. Relating to the category of reaching sustainability objectives through 
supply chain management within the second research task, the selection of sup-
pliers and logistics partners marks the beginning of supplier management pro-
cess and the continuous trust building and communication, contributing to 
building of sustainable supplier relationships (figure 8) (see e.g. Ashby et al., 2012; 
Boons, 2009; Ketchen & Hult, 2007). The interviewees suggested a clear chrono-
logical order for normative and collaborative management approaches, with the 
former considered better suited for the early stages of a buyer-supplier relation-
ship, and the latter mainly reserved for later stages, to be applied with strategic 
and trust-worthy partners. While SSCM literature does not outline as clear an 
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order for the application of the two management approaches, Ketchen and Hult 
(2007) suggest the role of hard, normative approaches to be particularly crucial 
in the early stages, where contracts and requirements are drawn to protect the 
company from the injurious effects of supplier misconduct. A similar risk man-
agement approach to normative management was also raised in the interviews. 
As the findings of the present study appear to align with existing literature, one 
may assume the chronological order of management practices is applicable also 
in other contexts beyond the present case study, albeit occasional normative man-
agement for example in the form of audits is required throughout the buyer-sup-
plier relationship (Preuss, 2002). When normative management is called for, both 
the interviewees and existing literature encourage the application of integrated 
hard and soft management approaches (see e.g. Hollos et al., 2012; Sharfman et 
al., 2007).   

 
SSCM literature has established strategic orientation to supply chain man-

agement as a necessary precondition for the creation of sustainable supplier re-
lationships (Hollos et al., 2012). Strategic orientation was examined in the present 
study through the interviewees’ perceptions of an ideal buyer-supplier relation-
ship, distinctly divided into the measures of pursuing such relationship and the 
expected positive outcomes an ideal relationship might generate (see figure 5). 
Although all of the interviewees displayed a strategic approach to supply chain 
operations, the role of compatible organisational cultures (see e.g. Carter & Rog-
ers, 2008), viewed in SSCM literature as an inseparable element of strategic ori-
entation, (see e.g. Cadden et al., 2013; Carter & Rogers, 2008; Fawcett et al., 2008; 
Ketchen & Hult, 2007), was considered far less crucial than prior research would 
suggest. While the other business sustainability characteristics of transparency or 
information sharing and risk management (Carter & Rogers, 2008) were fre-
quently referenced in the context of sustainable supply chains, compatible organ-
isational cultures between chain members were interestingly perceived by most 
as a certainty or an organically occurring eventuality. This deviation from estab-
lished SSCM theories likely resulted from none of the organisations represented 
by the interviewees having experienced cultural misfits with dramatic conse-
quences (see e.g. Prajogo & McDermott, 2011; Pothukuchi et al., 2002; Weber & 
Camerer, 2003). An industrial symbiosis, where chain members co-exist in a 
highly mutually dependent relationship, was, however, identified as an excep-
tional case, necessitating active and constant efforts in building and maintaining 
compatible cultures. Beyond the existing theoretical works in SSCM (see Ashby 
et al., 2012; Hollos et al., 2012), the present study hypothesised a mutually rein-
forcing relationship existing between strategic orientation and the building of 
sustainable supplier relationships, based on the significant role of supplier col-
laboration in aligning supply chain management with the corporate strategy, 
identified by Rameshwar et al. (2017) (see figure 2). Said mutually reinforcing 
relationship was indeed detected during the present research, as the interviewees 
highlighted the importance of active supplier collaboration in the strategy devel-
opment relating to the establishment of digital supplier portals (see figure 8). This 
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dynamic between strategic orientation and the building of sustainable supplier 
relationships is likely applicable beyond the context of the present study. 
   

Addressing the category of reaching sustainability objectives through sup-
ply chain management within the second research task, one significant practical 
measure of mitigating scope 3 emissions through SSCM practices emerged from 
the interviews in reference to building sustainable supplier relationships, alt-
hough it was considered controversial. While collaboration characterises the 
ideal level of interaction and commitment in a buyer-supplier relationship 
(Ashby et al., 2012), most interviewees of the present study had reservations re-
garding the concept of sharing assets with chain members and practical examples 
of collaborations remained rare and small-scale. However, it was also unani-
mously established that such single-entity supply chains with blurred distinc-
tions between chain members are the future reality of business, a notion aligning 
with the prevalent academic view of competition increasingly taking place be-
tween global supply chains, rather than individual companies (see e.g. Green et 
al., 2012). Industrial symbiosis, where one entity can utilize material or energy 
residuals of another as inputs, are an advanced form of reducing greenhouse gas 
emissions (Patchell, 2018) and a prime example of collaboration (figure 8). UPM 
has piloted one such arrangement with a supplier, and actively seeking other 
similar opportunities, regardless of the related fear of dependence identified in 
the interviews, is a farsighted, future-oriented undertaking with potential com-
petitive advantages in the form of economic and environmental savings as well 
as the reputational advantages of a first mover (Lombardi et al., 2012). Such ar-
rangements can also serve as a significant form of risk management particularly 
in cases, where a company is dependent on a scarce or rare resource provided by 
the supplier and increased coordination is therefore particularly recommendable 
(Carter & Rogers, 2008). As such, industrial symbiosis is also a method of focus-
ing the efforts of building sustainable relationships (see figures 2 and 8) on fewer, 
strategic suppliers in accordance with the principles of Sustainable Supply Chain 
Management (Cadden et al., 2013).  

 
Within the scope of the second research task, the thematic category of 

building mutually beneficial green information systems evoked numerous reser-
vations and concerns among the interviewed suppliers. This was somewhat sur-
prising, as said concerns were not described in near-exclusively positive portray-
als of green information systems found in SSCM literature (see e.g. Green et al., 
2012; Sarkis et al., 2011). However, the interviewees of the present study did en-
dorse the established view of green information systems serving a many-fold 
purpose in SSCM, building interconnectedness and enabling collaboration, eas-
ing the sharing of information (Green et al., 2012; Sarkis et al., 2011) and provid-
ing a channel for requiring and receiving supplier data and certificates. As green 
information systems, considered in the present study as digital supplier portals, 
indisputably have such great potential in facilitating building of sustainable sup-
plier relationships as well as the implementation of both hard and soft measures 
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of supplier management (see e.g. Green et al., 2012; Sarkis et al., 2011), develop-
ing a digital supplier portal is likely a sensible undertaking also in UPM’s coming 
supply chain management efforts. Further, while concerns were expressed by the 
interviewed suppliers, interviewees unanimously predicted digital portals to be 
an inseparable part of future supply chain management. However, the supplier 
requirements and the best practices of building a mutually beneficial digital sup-
plier portal, identified by both the buyers and the suppliers interviewed in the 
present study (section 5.2.2), should be carefully studied and applied in the de-
velopment of the portal. Clearly the greatest priority for the interviewed suppli-
ers was for the portal to facilitate and speed up the laborious reporting process, 
while the prospect of training and education provided via the portal was not con-
sidered a significant advantage. Indeed, the need for training and building of 
critical environmental capabilities does not appear nearly as dire in UPM’s sup-
ply chain as it is suggested to be in SSCM literature (see e.g. Lee & Klassen, 2008; 
Lee et al., 2012), as the interviewed suppliers displayed extensive knowledge and 
expertise relating to both carbon management and sustainable supply chains. 
Out of the two significant barriers to supply chain emissions audit, namely the 
supplier’s lack of time and lack of competence (Lee & Klassen, 2008), solely the 
former therefore appears applicable to the interviewed suppliers and logistics 
partners of UPM. It seems likely that the inconsistent quality of the emissions 
data gathered in UPM’s CO2 survey in the summer of 2018 was a symptom of 
time shortage, rather than the respondents’ incapability to accurately calculate 
the corporate carbon footprint and allocate the right share of the emissions to 
UPM. As UPM is hoping to transfer from the use of secondary data into the use 
of supplier data, and as suppliers mainly engage in environmental reporting 
when the cost of the effort is deemed lesser to the perceived benefit it generates 
(Patchell, 2018), it is in the best interest of UPM to develop the reporting process 
to be as effortless as possible. Further, the findings of the present study suggest 
UPM ought to actively communicate to suppliers about the economic benefits 
reporting can help generate. 

 
Regarding the first research task, existing SSCM literature provides exten-

sive advice on engaging suppliers in green practices (see e.g. Carter & Rogers, 
2008; Hoejmose & Adrian-Kirby, 2012; Yook et al., 2012). While the normative 
measures of required environmental programs, standards and certificates (see e.g. 
Carter & Rogers, 2008; Lee et al., 2012; Sarkis et al., 2011) are more commonly 
applied (Hoejmose & Adrian-Kirby, 2012), integration of collaborative ap-
proaches, such as shared development activities (see e.g. Yook et al., 2017) is rec-
ommended by both existing literature (Green et al., 2012; Sarkis et al., 2011) and 
the interviewees of the present study. UPM could therefore promote the adoption 
of green practices among its chain members by building collaborative manage-
ment approaches around the framework of its existing Supplier and Third Party 
Code (UPM, 2016), requiring suppliers to minimize their negative environmental 
impact (see figure 8). In reference to the scope 3 emissions from purchased goods 
and services, these collaborative development projects could, for example, take 
the form of a co-operative re-design of the supplied product from an emissions 
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mitigation perspective (see e.g. Turner & Houston, 2009), while the shared devel-
opment projects a company engages in with the logistics partners, aiming at mit-
igation of scope 3 emissions from upstream transportation and distribution, 
ought to focus on optimising the environmental impact of distribution strategies 
and reducing the energy usage in logistics operations (Sbihi & Eglese, 2010). In 
order to avoid typical hindrances to suppliers’ engagement in green practices (see 
Giunipero et al., 2012), UPM should also encourage consistent top management 
commitment, plan the development activities to align with the corporate strate-
gies of the partner organisation, and emphasise the long-term gain resulting from 
the activities – a practice also encouraged by the interviewees of the present study.  

 
 Adopting the aforementioned measures will likely aid UPM in mitigating 
scope 3 emissions generated through purchased goods and services and up-
stream transportation and distribution, which combined account for 58 % of 
UPM’s scope 3 emissions (UPM, 2018f) and have been the focus of UPM’s scope 
3 management efforts. However, further research into the other sources of indi-
rect value chain emissions is needed for UPM to set a Science Based Target in 
accordance with its climate action ambitions, as the STBi scope 3 criteria requires 
the emissions reduction target to cover two thirds of the company’s scope 3 emis-
sions (STBi, 2018c). Among the remaining 13 scope 3 emission generating pro-
cesses (WRI/WBCDS, 2011), one low-hanging fruit for further reduction targets 
might be presented by downstream transportation and distribution, as the same 
practices are likely applicable to the management of both upstream and down-
stream logistics partners. Although the emissions of said category, approxi-
mately 0,7 million tonnes of CO2 equivalents, are but half of the amount gener-
ated in the processing of sold products (UPM, 2018f), they are sufficient to nudge 
the scope of UPM’s mitigation target over the two thirds boundary (STBi, 2018c), 
as the three scope 3 emission generating processes of purchased goods and ser-
vices, upstream transportation and distribution, and downstream transportation 
and distribution combined account for 66,8 % of UPM’s scope 3 emissions. Ex-
ploring the opportunity of extending scope 3 mitigation efforts to the category of 
downstream transportation and distribution is therefore likely advisable.    
 

6.2 Contributions and implications of the study  

The evident call for Sustainable Supply Chain Management practices in the scope 
3 mitigation attempts, the prevalent shortage of academic contributions combin-
ing the two themes (Patchell, 2018), the lack of measures facilitating crucial 
knowledge transfer on SSCM between academia and practitioners (Ashby et al., 
2012), and the need to better understand the relationship between hard and soft 
management measures in SSCM (Malviya & Kant, 2015), all underscore the im-
portance and the topical nature of the present study. The study addresses said 
four research gaps, providing both theoretical contributions to the field of scope 
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3 and SSCM research, and practical contributions to UPM’s attempts of mitigat-
ing scope 3 emissions with SSCM practices, with potential further industry im-
plications. Beyond the question of whether scope 3 reporting and management is 
a rational direction to corporate climate action (see McKinnon, 2010; Patchell, 
2018), the present study supports the views of Patchell (2018) in suggesting sig-
nificant synergies exist between scope 3 management and SSCM and demon-
strates the applicability of SSCM practices in attempts to mitigate scope 3 emis-
sions in UPM’s supply chains.  
 

With regard to the need for, and the shortage of SSCM practices in scope 
3 mitigation attempts, the present study indicates SSCM holds significant poten-
tial in mitigating scope 3 emissions from purchased goods and services as well 
as transportation and distribution through the respective approaches of green 
purchasing and green logistics, applied throughout the buyer-supplier relation-
ship, starting from the processes of supplier evaluation and selection. The study 
synthesises existing research findings and theories (Ashby et al., 2012; Dekker et 
al., 2012; Hollos et al., 2012; Hsu et al., 2011; Lai & Wong, 2012, Yook et al., 2017) 
into novel frameworks or process charts, outlining the mitigation of scope 3 emis-
sions through SSCM practices (figure 2), with a special focus on the processes of 
green purchasing (figure 3) and green logistics (figures 4). Said process charts 
contribute to the theory development in the fields of SSCM and scope 3 research, 
help bridge the identified research gap between SSCM and scope 3 mitigation 
(see Patchell, 2018), and provide a framework of practicable management 
measures aiming at the mitigation of scope 3 emissions. As such, these novel 
frameworks also promote crucial knowledge transfer between academia and in-
dustry, helping bridge the troublesome gap between Sustainable Supply Chain 
Management research and corresponding management practices (Ashby et al., 
2012; Ghosal, 2005). Although the frameworks have been constructed with the 
objective of helping UPM mitigate its scope 3 emissions, they originate from the 
existing theories and findings of SSCM research and are therefore likely applica-
ble beyond the context of the present case study. As the frameworks could po-
tentially guide the development of corporate supply chain strategies aiming at 
scope 3 mitigation, they form one of the greatest contributions of the present re-
search both from academic and industry perspectives. Combining the findings 
made by Hollos et al. (2012) and Rameshwar et al. (2017), the present study also 
establishes the mutually reinforcing relationship between the SSCM processes of 
strategic orientation and building of sustainable supplier relationships (figures 2 
and 8). Further, due to the relative novelty of the frameworks 2, 3 and 4, the pre-
sent study addresses the allegation of SSCM research being uncreative by nature 
(Malviya & Kant, 2015).  
 

Relating to the second research task, the empirical research findings of the 
present study are case specific and as such not directly applicable to other aca-
demic or industry contexts. However, they contribute to SSCM research in the 
form of valuable pre-theories, serving as a foundation for new theory develop-
ment (Carter & Rogers, 2008). These pre-theories indicate a distinct shortage of 
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supplier perspectives in the prevalent SSCM research, which appears to ap-
proach management issues near-exclusively from the viewpoint of the buying 
company. With the present study in contrast observing SSCM practices from both 
the buyer’s and the supplier’s perspective, its findings challenge the existing as-
sumptions in the field of SSCM particularly in the context of green information 
systems. Indeed, several supplier concerns formerly unidentified in SSCM re-
search emerged from the empirical research of the present study, as did numer-
ous suggested good practices. These findings are directly applicable in UPM’s 
process of developing a digital supplier portal and could potentially have valua-
ble implications in better understanding the supplier’s perspective to green in-
formation systems in academia and industry alike. Observing the notable short-
age of supplier perspectives in existing SSCM literature is an academic contribu-
tion of the present study in itself, as the absence of supplier views may render 
much of the established SSCM research knowledge regrettably one-dimensional 
and its management applications therefore questionable. In the context of scope 
3 reporting, namely the supply chain emissions audit, the present study clearly 
suggests lack of time is the most significant factor hindering environmental re-
porting in UPM’s supply chains. The lack of critical green capabilities (Lee & 
Klassen, 2008; Lee et al., 2012), however, did not appear to be an issue among the 
interviewed suppliers and logistics partners, indicating a company ought to 
study the resources of its chain members thoroughly before deciding on the 
adopted SSCM practices. In the case of UPM’s suppliers, basic training related to, 
for example, carbon footprinting is not required nor much appreciated by the 
suppliers, and instead UPM should focus its efforts on facilitating and speeding 
up the reporting process.  

   
 The empirical research of the present study also addressed the identified 

lack of comprehensive understanding regarding the relationship between the so-
cial, or ‘soft’, and technical, or ‘hard’ aspects of SSCM (Malviya & Kant, 2015). 
With regard to said knowledge gap, the study provides two interesting insights 
to be further explored in future SSCM research. Firstly, the chronological ap-
proach to the application of the management practices recommended unani-
mously by all of the interviewees is a compelling discovery, as very little SSCM 
research has been dedicated to the chronological order of management practices. 
The single notion referencing the matter found in the literature examined within 
the present study (Ketchen & Hult, 2007) was, however, consistent with the order 
of management measures suggested by the interviewees. If further SSCM re-
search was to confirm said order as generally applicable, the theoretical and prac-
tical implications might be significant with the process of mitigating scope 3 
emissions through SSCM practices becoming far better structured and defined. 
The second insight relating to the relationship between normative and collabora-
tive management measures was the detected discrepancy between the suppliers’ 
stated preference of soft management practices and the hard management prac-
tices they applied in the management of their own suppliers. While the finding 
may be specific to the suppliers interviewed in the present study, it is undeniably 
interesting as a clear majority of the interviewees considered collaborative 
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measures more effective in reaching sustainability objectives, making them a 
seemingly obvious choice for the Sustainable Supply Chain Management prac-
ticed by companies. However, considering the shortage of time in disposal for 
sustainability efforts, described by most interviewed suppliers, the discrepancy 
appears more intuitive, as the collaborative management measures are notori-
ously time-consuming for the buying company, necessitating the focus on fewer, 
strategic suppliers (see e.g. Cadden et al., 2013). The multi-lateral collaboration 
projects outlined by one of the interviewees of the present study might be a val-
uable practical implication, facilitating the engagement of multiple suppliers in a 
single collaborative effort, thus bridging the discrepancy between stated man-
agement preference and practiced measures. 
 

6.3 Limitations of the study and need for further research 

As is characteristic to a largely exploratory case study, the propositions and hy-
potheses produced in the empirical research of the present study are case specific, 
and not intended as generally applicable (Eriksson & Koistinen, 2005). The the-
ory-building efforts of the study are therefore merely initial and ought to be per-
ceived as so-called pre-theories (Carter & Rogers, 2008). As such, an exploratory 
case study is inevitably limited and a call for further research in itself. Indeed, the 
contributions of the present study, as described in sections 6.2, ought to be rigor-
ously tested through replicating the research process in the context of a number 
of other relevant cases (Fox-Wolfgramm, 1998) in order to develop generally ap-
plicable theories on the under-researched topic of managing scope 3 emissions 
with SSCM practices (see e.g. Eriksson & Koistinen, 2005). Abduction, the form 
of reasoning applied in the present study, is largely cognitive, emphasising the 
active role of a researcher in cognizing statements which provide best interpreta-
tions of the data (Lipton, 2004; Mantere & Ketokivi, 2013). The idiosyncratic na-
ture of an abductive, cognitive approach suggests that a different researcher is 
likely to draw different explanations from the same data (Lipton, 2004; Mantere 
& Ketokivi, 2013). Such studies therefore inherently lack objectivity and exact re-
peatability, typically considered key elements of reliability in scientific research. 
This lack of reliability is a limitation of the present study and could perhaps be 
addressed in further research by approaching the topic from different methodo-
logical angles, for example by utilizing a quantitative survey, thus improving the 
credibility of the results through methodological triangulation (see e.g. Eriksson 
& Koistinen, 2005; Hair et al., 2015).  
 

Within the limitations determined by the abductive and largely explora-
tory nature of the present study, further, case-specific uncertainties and limita-
tions are presented by the studied sample of interviewees. The interviewed rep-
resentatives of the suppliers and logistics partners all expressed moderate to 
strong motivation for collaborative sustainability efforts within the supply chain 
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and had defined ambitions regarding the management of their direct greenhouse 
gas emissions. It should be noted that their participation in a voluntary interview 
indicates a certain level of dedication and interest in the matters of sustainable 
supply chains and emissions mitigation, and the sample may therefore not be 
representative of UPM’s entire logistics partner and supplier base, but instead 
provides an overly optimistic view of the premise for SSCM and scope 3 mitiga-
tion processes. Further, the sample of interviewees may not provide a realistic 
conception of the critical green capabilities (Lee & Klassen, 2008; Lee et al., 2012) 
of UPM’s suppliers and logistics partners, as willingness to participate in a vol-
untary interview likely correlates with expertise on the considered topics.   
 

As is typical for companies operating in the Forest-Based Sector, scope 3 
emissions of UPM are mainly generated in the upstream value chain: Practically 
no emissions relate to the usage of UPM’s products, and due to their recyclability 
and renewable raw-materials, the disposal phase of the products is also not car-
bon-intensive. However, the opposite is true in, for example, the rapidly growing 
ICT sector, where the greenhouse gas emissions related to operation are greater 
than those generated during manufacturing, largely due to the energy intensity 
of using the products (Malmodin et al., 2010). The scope of Sustainable Supply 
Chain Management typically includes the downstream value chain processes 
(Malviya & Kant, 2015; Zhu & Sarkis, 2007), thus potentially providing valuable 
insights to scope 3 emissions mitigation also for many companies with down-
stream-peaked carbon footprints. However, the downstream efforts of SSCM fo-
cus heavily on the sustainable disposal of the product through the building of 
cradle-to-cradle, closed-loop supply chains (Ashby et al., 2012; Rameshwar et al., 
2017; Seuring & Müller, 2008). While these practices certainly emphasise the role 
of the end user of the product, Sustainable Supply Chain Management offers re-
grettably few practical insights applicable to managing the scope 3 emissions 
from usage of the product prior to its disposal. Promoting emissions reduction of 
the end users is significantly more challenging than influencing one’s suppliers, 
as a company has very little mandate over the end users of its products. Accord-
ingly, companies in general tend to emphasise sustainability promotion in their 
upstream value chain (Hollos et al., 2012). The shortage of academic efforts fo-
cusing on mitigating scope 3 emissions generated by the end users of the product 
presents a dire need for further SSCM research, as along with the megatrend of 
digitalisation, the relative share of products with usage-phase heavy value chain 
carbon footprints is likely to increase. The present study does not address this 
research need, as it is case specific and focused on the carbon management of the 
upstream supply chain. While such narrow scope is certainly a limitation of the 
present case study, the choice of focusing on the emissions resulting from pur-
chased goods and services, and upstream transportation and distribution, is jus-
tified due to their dominant share in UPM’s quantifiable carbon footprint (UPM, 
2018f), ideally used as basis for identifying and prioritizing mitigation targets 
(Lee, 2011; WRI/WBCDS, 2011). However, as noted in section 6.2, UPM needs to 
include other processes into its scope 3 management efforts in order to set a Sci-
ence Based Target for scope 3 reduction and have it officially validated (SBTi, 
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2018c). This project calls for further research efforts dedicated to the emission 
reduction potential related to other scope 3 generating processes, such as down-
stream transportation and distribution, identified as a potentially low-hanging 
fruit in section 6.1. 
 

Within the field of Sustainable Supply Chain Management, very few re-
search efforts have so far been dedicated to management efforts reaching beyond 
a company’s immediate chain members, referring mainly to its first-tier suppliers, 
third party logistics partners and immediate customers (Ashby et al., 2012; Patch-
ell, 2018). This shortcoming is particularly significant given the findings of the 
few pioneering case studies on multi-tier management (see e.g. Grimm et al., 2016; 
Wilhelm et al., 2016), suggesting environmental control beyond immediate chain 
member relationships to be extremely challenging (Patchell, 2018). However, in 
order to include the emissions of the entire value chain of the product into scope 
3 reporting, extending the focus of a carbon audit beyond the first-tier suppliers 
is often necessary (Patchell, 2018). The present study focuses on the first-tier sup-
pliers and third-party logistics partners of UPM, as they were the groups targeted 
in UPM’s CO2 survey in the summer of 2018. While the direct inclusion of second- 
or third-tier suppliers was unfortunately unattainable within the scope of the pre-
sent study, this limitation may well have led to certain arguments being ignored 
and certain insights left undiscovered. Extensive further research in SSCM is 
needed for understanding the realities and the premises of multi-tier manage-
ment, for developing measures to facilitate said management processes, and for 
suggesting good practices in dividing emissions reporting responsibilities among 
the chain members (Patchell, 2018).   

 
Although the present study focuses on the mitigation of greenhouse gas 

emissions and therefore the environmental aspect of sustainability, strategic 
value chain management yields greater profits and long-term viability when a 
comprehensive approach is adopted, incorporating also social and economic sus-
tainability considerations (Carter & Rogers, 2008; Carter & Rogers, 2011). The sin-
gle objective philosophy has been found ineffective in promoting sustainability 
(Rameshwar et al., 2017) and the narrow focus of scope 3 emissions management 
is criticised even within the environmental dimension of sustainability. The main 
complaints arise from the LCA community, which considers the sole focus on 
greenhouse gas emissions a significant shortcoming, as the approach fails to in-
corporate the trade-offs between emissions and various other external and re-
source costs (McKinnon, 2010). Carter and Easton (2011) have criticised supply 
chain research in general for addressing sustainability issues as standalone topics, 
thus ignoring the interrelationships among all themes covered by the extensive 
concept of CSR and failing to approach sustainability from a strategically holistic 
perspective. The lack of holistic SSCM research efforts is problematic, as SSCM 
implementation ought to be multifaceted, with a sole focus on a single practice, 
such as green purchasing, being often detrimental (Zhu & Sarkis, 2008). Although 
the collaborative measures of Sustainable Supply Chain Management considered 
in the present study are likely applicable to all sustainability outcomes, the sole 
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objective of mitigating scope 3 emissions in isolation from other sustainability 
aspects is a significant limitation. Further research efforts are called for in order 
to provide practitioners with applicable insights to guide holistic Sustainable 
Supply Chain Management with a strategic, multi-objective approach.  
 

The present study does not take a stand on whether scope 3 management 
is a rational direction to corporate climate action, but instead aims to identify and 
discover the most effective practical measures to facilitate value chain carbon au-
dit and scope 3 mitigation in the context of the studied case. However, as several 
parties ranging from researchers (see e.g. McKinnon, 2010; Patchell, 2018) to the 
numerous practitioners interviewed in the present study have called the func-
tionality and usefulness of scope 3 reporting and management into question, the 
discussion on potential alternative future directions for corporate carbon man-
agement appears topical and crucial. Indeed, beyond the near-inevitable disrup-
tions of reporting flow in supply chain carbon audits (Patchell, 2018), compro-
mising the reliability and undermining the purpose of scope 3 reporting, both 
researchers (see e.g. Patchell, 2018) and a number of the interviewees of the pre-
sent study were united by their fear of excessive focus on scope 3 reporting di-
verting attention and resources from actual mitigation efforts. While the idea of 
supply chain carbon management was considered valid in theory, the practicali-
ties of scope 3 reporting and management were deemed largely unattainable and 
in the worst cases detrimental to the greater target of climate change mitigation. 
Although marking a radical shift from the current, supply chain -focused trend 
in corporate environmental management (see e.g. Cadden et al., 2013; Green et 
al., 2012; Malviya & Kant, 2015), the reoccurring suggestion in the interviews of 
the present study, stating that scope 3 reporting could be substituted with a 
wider-spread obligation to scope 1 reporting, deserves further research attention. 
Although a global obligation to reporting of direct emissions may currently seem 
unlikely and far-fetched, it could become collectively a much less resource-inten-
sive alternative in the future, as a rapidly growing share of companies need to 
engage in allocating and reporting the respective emissions of customers map-
ping their scope 3 emissions. Further, the extensive obligation of scope 1 report-
ing and management would lift the problem of double counting emissions, char-
acteristic to scope 3 reporting (McKinnon, 2010; Patchell, 2018). However, the ex-
clusive focus on scope 1 reporting would enable companies to seemingly mitigate 
their emissions merely by outsourcing operations (McKinnon, 2010), not to men-
tion provide an unfair advantage to companies with potentially vast indirect 
value chain emissions but meagre direct greenhouse gas emissions. Both critical 
discussion on the best future measures of corporate carbon management, and 
further efforts in developing the practices of scope 3 management are needed in 
order to help companies apply best possible carbon management measures as 
effectively as possible. Within the latter category, further research efforts ad-
dressing the remarkable lack of literature exploring the relationship between 
SSCM and scope 3 management are particularly crucial.  
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The research findings of the present study demonstrated a clear division 
between suppliers’ and customers’ opinions in reference to numerous supply 
chain management issues, with the perspective of the customers aligning largely 
with existing SSCM research. This notion underscores the current lack of supplier 
voices present in the SSCM literature and raises a dire demand for balanced rep-
resentation of the views of the relevant parties in future SSCM literature. Addi-
tionally, each company ought to carry out case specific research on their supplier 
base prior to implementing management practices in order to assure their accept-
ability among the suppliers. Further academic efforts are also needed for bridg-
ing the gap between SSCM researchers and practitioners, as the SSCM manage-
ment theories do not currently translate into corresponding management prac-
tices (Ashby et al., 2012; Ghosal, 2005). Until models and frameworks guiding the 
practical implementation of relevant research findings are developed and 
adopted by their intended users, SSCM research remains unfortunately little 
more than an academic exercise. Within the present study, such frameworks (fig-
ures 2, 3 and 4) were synthesised from the existing theories and findings in the 
field, however much further research is necessary in order to develop, test and 
deploy truly practicable process frameworks to corporate use.    

 
The limitations of the present study, most notably the lack of applicability 

and reliability related to an abductive, largely exploratory case study, and the 
narrow focus on upstream supply chain management with the sole sustainability 
objective of promoting scope 3 management, present an invitation for extensive 
further research efforts. Regardless of these undeniable limitations, the study has 
achieved its objectives in addressing its two research tasks and has helped nar-
row down the notorious gaps separating SSCM and scope 3 mitigation as re-
search topics (Patchell, 2018) and preventing SSCM knowledge transfer between 
academia and practitioners (Ashby et al., 2012; Ghosal, 2005). In reference to the 
first research task of ‘Adapting the Sustainable Supply Chain Management pro-
cesses of green purchasing and green logistics to promote the objective of scope 
3 mitigation’, the present study synthesised existing theoretical components of 
SSCM into practicable process charts of mitigating scope 3 emissions through 
green purchasing and green logistics. These charts contribute to theory develop-
ment efforts in SSCM research and can be applied in strategizing supply chain 
management and scope 3 mitigation by both UPM and other practitioners. The 
second research task of ‘Investigating the practical measures of facilitating scope 
3 mitigation with Sustainable Supply Chain Management from both the buyer’s 
and the supplier’s perspective in UPM’s supply chains’, was addressed through 
case-specific empirical research, where practical measures were identified in ref-
erence to three themes, namely reaching sustainability objectives through supply 
chain management, developing mutually beneficial green information systems, 
and improving scope 3 emissions reporting. While the practical measures identi-
fied under said themes are directly applicable solely in UPM’s supply chain man-
agement and scope 3 mitigation efforts, they also contribute to SSCM research in 
the form of valuable pre-theories, serving as a foundation for further theory de-
velopment. Such theories and corresponding practices are in increasing demand: 
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Although scope 3 reporting and management are highly problematic and re-
source-intensive processes (McKinnon, 2010; Patchell, 2018), management of the 
indirect value chain emissions will likely have a growing role in the carbon-con-
strained business future (Lee, 2011).
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APPENDICES 

Appendix 1: Interview outline for suppliers 
 
 
How would you describe an ideal buyer-supplier relationship? 
 
What sort of best practice examples have you encountered of buyers building 
strong and sustainable relationships with the suppliers? Or vice versa? 
 
Which factors are most important in gaining the trust of your buyer? Or vice 
versa? 
 
Have buyers made initiatives to change your practices with sustainability motifs? 
If yes, have they been successful? What did they do right – What should they 
have done differently? 
 
How do you feel about buyers aiming to influence your processes to promote 
sustainability? 
 
Do you think suppliers in general are more likely to react to normative manage-
ment by the buyer (demanded certification etc.) or ‘soft approaches’, such as col-
laboration projects and provided training? 
 
When buyers have special requests, what do you think motivates suppliers to fill 
them? Which factors hinder the suppliers from meeting requests of the clients? 
 
Which factors hinder the suppliers from meeting requests of the clients? 
 
What motivates you to mitigate your direct greenhouse gas emissions? 
 
What sort of help could you use in mitigating your greenhouse gas emissions? 
 
How could your buyer help you in mitigating the greenhouse gas emissions that 
are generated in your operations because of their product? 
 
Would your company prefer to work with fewer, bigger buyers, or more numer-
ous smaller buyers? Why? 
 
Sustainable supply chain management considers sharing of resources (referring 
to know-how and intellectual capital, but also equipment and other physical as-
sets) between a customer and a supplier a good practice. How do you feel about 
the idea? What strengths and weaknesses do you foresee? 
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Numerous companies are introducing digital supplier portals (reporting and 
communication channel, stores information in a concentrated and secure way) to 
aid in supply chain management. How do you feel about the idea? What 
strengths and weaknesses do you foresee? 
 
How do you manage the environmental performance of your own suppliers? 
 
Do you prefer working with fewer or more numerous suppliers? Why? 
 
Is there something you would like to add? 
 
 
Appendix 2: Interview outline for logistics partners 
 
 
How would you describe an ideal customer-logistics partner relationship? 
 
What sort of best practice examples have you encountered of customers building 
strong and sustainable relationships with their logistics partners? Or vice versa? 
 
Which factors are most important in gaining the trust of your customer? Or vice 
versa? 
 
Have customers made initiatives to change your practices with sustainability mo-
tifs? If yes, have they been successful? What did they do right – What should they 
have done differently? 
 
How do you feel about customers potentially aiming to influence your processes 
to promote sustainability? 
 
Do you think logistics companies in general are more likely to react to normative 
management by the customer (demanded certification etc.) or ‘soft approaches’, 
such as collaboration projects and provided training? 
 
When customers have special requests, what do you think motivates logistics 
companies to fill them? (what are the factors that make suppliers want to fill the 
requests?) Which factors hinder the logistics partners from meeting requests of 
the clients? 
 
How do you measure / calculate your greenhouse gas emissions? 
 
What motivates you to mitigate your direct greenhouse gas emissions? 
 
What factors do you think discourage suppliers / logistics partners from report-
ing their emissions to their customers? 
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What sort of help could you use in calculating, reporting or mitigating your 
greenhouse gas emissions?  
 
Is there something your customers could do to help? (e.g. training / education, 
collaborative optimization to reduce travel distances or digital platform for re-
porting) 
 
Would your company prefer to work with fewer, bigger customers, or more nu-
merous smaller customers? Why? 
 
Sustainable supply chain management considers sharing of resources (referring 
to know-how and intellectual capital, but also equipment and other physical as-
sets) between a customer and a supplier (logistics partner) a good practice. How 
do you feel about the idea? What strengths and weaknesses do you foresee? 
 
Numerous companies are introducing digital supplier portals (reporting and 
communication channel, stores information in a concentrated and secure way) to 
aid in supply chain management. How do you feel about the idea? What 
strengths and weaknesses do you foresee? 
 
How do you manage the environmental performance of your own suppliers? 
 
Do you prefer working with fewer or more numerous suppliers? Why? 
 
Is there something you would like to add? 
 
 
 
Appendix 3: Interview outline for the representatives of UPM 
 
 
How would you describe an ideal customer-supplier relationship? 
 
What sort of best practice examples have you encountered of customers building 
strong and sustainable relationships with their suppliers? Or vice versa? 
 
Which factors are most important in building trust between a customer and a 
supplier? 
 
Have you made initiatives to change the practices of your suppliers in some ways? 
If yes, have they been successful? 
 
Have your suppliers ever initiated sustainability-oriented projects or collabora-
tion? 
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Do you think suppliers in general are more likely to react to normative manage-
ment by the customer (demanded certification etc.) or ‘soft approaches’, such as 
collaboration projects and provided training? 
 
When customers have special requests, what do you think motivates suppliers to 
fill them? (what are the factors that make suppliers want to fill the requests?) 
Which factors hinder the suppliers from meeting requests of the clients? 
 
Does UPM have any kind of strategy for rewarding sustainable suppliers?  
 
Sustainable supply chain management considers sharing of resources (referring 
to know-how and intellectual capital, but also equipment and other physical as-
sets) between a customer and a supplier a good practice. How do you feel about 
the idea? What strengths and weaknesses do you foresee? 
 
Numerous companies are introducing digital supplier portals (reporting and 
communication channel, stores information in a concentrated and secure way) to 
aid in supply chain management. Do you think these portals might generate 
added value to UPM? What strengths and weaknesses do you foresee? 
 
How do you calculate your scope 3 emissions? 
 
Are you aiming to transition from using emissions factors to using supplier data 
in your scope 3 reporting? 
 
What might motivate suppliers to report their emissions? Which factors do you 
think prevent them from reporting? 
 
What motivates you to reduce your scope 3 emissions? 
 
Is there something you would like to add? 
 
 
 
Appendix 4: Interview outline for the representative of VVT 
 
 
How would you describe the role of VTT and your Lipasto database in scope 3 
emissions calculation? 
 
What do you perceive as the most significant strengths and weaknesses of 
Lipasto in scope 3 emissions calculation? 
 
What do you think are the most significant strengths and weaknesses of the pri-
mary emissions data requested from the suppliers, compared to the calculations 
conducted using Lipasto emissions factors? 
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How does Lipasto compare with other similar services globally? 
 
Some significant changes have occurred in the Lipasto emissions factors in the 
recent years. What sort of factors are behind the changes? 
 
How should a company behave, when the emissions data received from the sup-
plier differs greatly with the emissions calculated using Lipasto emissions factors? 
 
What sort of factors cause these differences? 
 
As an expert on emissions calculation, how do you think companies could aim to 
standardise the calculation methods and the reporting of their suppliers? 
 
Numerous companies are introducing digital supplier portals (reporting and 
communication channel, stores information in a concentrated and secure way) to 
aid in supply chain management. How do you feel about the idea? What 
strengths and weaknesses do you foresee? 
 
Is there something you would like to add? 
 
 
 
Appendix 5: Interview outline for the representative of Neste 
 
 
What motivates Neste to develop a digital supplier portal? 
 
How would you describe the purpose of the portal? 
 
How does utilizing the portal increase the sustainability of the supply chain? 
What sorts of economic, environmental and social benefits can be gained by uti-
lising the portal? 
 
Beyond its intended purposes, do you think the supplier portal could be har-
nessed to serve other sustainability objectives in supply chain management?  
 
How do you predict adopting the portal will influence the relationships with the 
suppliers? Will direct interaction with suppliers decrease? 
 
According to management literature, green information systems are valuable in 
building trust and commitment between the buyer and the supplier. Do you con-
sider the digital supplier portal to be valuable in this sense? Why / Why not? 
 
How is the portal utilized in providing training and information for the suppliers? 
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Does the portal enable supplier-to-supplier communication, or just communica-
tion between Neste and the suppliers? 
 
Does utilising the portal promote standardisation of the data reported by the sup-
pliers? 
 
Do the suppliers approach Neste through the portal, other than by reporting re-
quested data? 
How do the suppliers feel about the portal? 
 
How do you think the suppliers benefit from the adoption of the portal? 
 
Is the launching of the portal accompanied by additional requirements to the 
suppliers? 
 
Could you describe the development process of the portal? What were the most 
significant challenges along the process? 
 
Is there something you would like to add? 
 
 
 


