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The importance of sustainability in companies and supply chains is increasingly growing 

due to legislation, market pressure and the pressure from customers. This thesis examined 

how sustainability should be integrated into the supply chain strategy and what practices are 

most used in the manufacturing industry. The objective of this study was to create a 

description of how supply chain sustainability should be improved in the focal company. 

This study followed a design science research approach and utilized both qualitative as well 

as quantitative methods. The data was collected through internal and external interviews as 

well as a benchmarking analysis and two internal surveys. As the outcome of this thesis, a 

management system for supply chain sustainability was created. 

The primary findings of this thesis showed how sustainability should be implemented in the 

supply chain through orientation and commitment to sustainability, sustainability 

performance measurement, sustainability objectives, supplier criteria and sustainability 

guidelines as well as stakeholder collaboration and supplier development. Through these 

areas, a company can improve their sustainable supply chain management maturity level. 



TIIVISTELMÄ 

Lappeenrannan–Lahden teknillinen yliopisto LUT 

LUTin insinööritieteiden tiedekunta 

Tuotantotalous 

 

Noora Liikanen 

 

Toimitusketjun kestävyyden hallintajärjestelmän kehittäminen teollisuuden 

teknologiayritykselle 

 

Tuotantotalouden diplomityö 

2026 

86 sivua, 13 kuvaa, 8 taulukkoa ja 6 liitettä 

Tarkastajat: Professori Janne Huiskonen ja Dosentti Petri Niemi 

Avainsanat: Toimitusketjun hallinta, kestävä toimitusketjun hallinta, kestävyyden 

hallintajärjestelmä  

 

Kestävän kehityksen merkitys yrityksissä ja toimitusketjuissa kasvaa yhä enemmän 

lainsäädännön, markkinapaineiden ja asiakkaiden vaatimusten takia. Tässä diplomityössä 

selvitettiin, miten kestävyys tulisi integroida toimitusketjun strategiaan ja millaisia 

käytäntöjä valmistavassa teollisuudessa suositaan. Tämän tutkimuksen tavoitteena oli luoda 

kuvaus siitä, miten toimitusketjun kestävyyttä tulisi kehittää kohdeyrityksessä.  

Tässä tutkimuksessa noudatettiin design science -lähestymistapaa ja hyödynnettiin sekä 

kvalitatiivisia että kvantitatiivisia menetelmiä. Tiedot kerättiin sisäisillä ja ulkoisilla 

haastatteluilla sekä benchmarking-analyysillä ja kahdella sisäisellä kyselyllä. Diplomityön 
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kestävän toimitusketjun hallinnan kypsyystasoaan.  
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1  Introduction 

The introduction of this thesis will create the foundation for the study. This chapter will 

focus on describing the background of the study and justifying why it is important and 

relevant. The objective, limitations and research questions are introduced, and the 

methodology is introduced briefly along the research questions. Research methodology is 

further explained in chapter 4. After this, the key concepts are defined to familiarize the 

reader with the topic. The structure of this thesis is introduced as an input-output-figure in 

the last section, and the chapter as a whole constructs an understanding of the study’s 

background, intentions and ways of implementation. 

1.1  Background of the thesis 

The transgression of the planetary boundaries pushes society towards urgent sustainable 

development (Richardson et al. 2023). Consequently, it has become critical to balance 

environmental, social and economic criteria in the production and consumption of goods, 

and companies cannot continue their initiatives without considering sustainability and its 

dimensions (Blits et al. 2025). Although sustainability often brings competitive advantage, 

Blits et al. (2025) argue that efforts driven only by competitive advantage are no longer 

enough, and more authentic efforts need to be made towards true sustainability. 

The shift towards strategic sustainability in companies is also driven by customer demands, 

global goals and legislative requirements (Seuring & Müller 2008). The United Nations’ 

Sustainable Development Goals (SDGs), particularly goal 8, “decent work and economic 

growth”, and goal 12, “responsible consumption and production” (United Nations 2023), 

provide an important global framework for improving sustainability in the manufacturing 

industry. Furthermore, legislation, such as the Corporate Sustainability Due Diligence 

Directive (CSDDD), which has been effective in the European Union since July 2024, 

requires larger companies to examine their sustainability in a more proactive way in the 

upcoming years (PwC 2025). Because a large part of companies’ environmental and social 

impacts take place outside their direct operations, the role of sustainable supply chain 
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management (SSCM) is significant in achieving sustainability and working towards the 

SDGs (Miemczyk, Johnsen & Macquet 2012; ISO 20400 2017). 

Pagell and Wu (2009) recognized a SSCM implementation gap in companies: sustainability 

challenges can rise from not being thoroughly incorporated into day-to-day working life 

through clear goals and practices. The authors also noted that the responsibility for 

sustainability cannot only be given to a specific entity in the company, but it must be shared 

and included in everyone’s jobs. In daily work, such as sourcing and logistics, a clear 

framework or a formal decision support model is often found beneficial in supporting the 

employees’ sustainability decisions (Zimmer, Fröhling & Schultmann 2016). Seuring and 

Müller (2008) also describe that systematic assessments are needed to achieve 

comprehensive SSCM. Additionally, supply chain sustainability cannot be achieved without 

considering also lower-tier suppliers instead of only direct suppliers (Miemczyk et al. 2012; 

Villena & Gioia 2018). 

This thesis will act as a continuation of a recently conducted development project in the focal 

company. The need for these two projects arose from the company’s objective to determine 

the current sustainability level of its sourcing and logistics, as well as to define the target 

sustainability level and the required actions towards it. The development project focused on 

analyzing the current state of the focal company’s SSCM, including its challenges and 

barriers. The main findings of the project showed that the focal company’s SSCM is at a 

reactive level, and its supply chain strategy requires deeper sustainability integration, 

especially regarding clearer guidelines, objectives and targets. As previously introduced, 

these are important segments of comprehensive SSCM, and this thesis will focus on 

improving these areas and therefore addressing the latter part of the company’s recognized 

need. 

1.2  Objective, limitations and research questions 

The objective of this thesis is to create a description for the focal company of how their 

SSCM should be developed. This study introduces the current state of the company’s 

sustainable sourcing and logistics from a SSCM perspective, including its challenges based 

on the previous development project. This thesis does not examine the numerical emissions 

data, as the focus is on improving the processes and sustainable strategy work. Although this 
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thesis examines supply chains, the focus is on external and primarily on upstream supply 

chain activities: sourcing and logistics. The examination of logistics focuses on 

transportation activities and the purchasing of both inbound and outbound logistics services. 

Regarding the perspectives of sustainability, this study’s scope is on sustainability 

governance, environmental and social sustainability. The economic aspect of sustainability 

is recognized, but the examination of it is limited to ensure a comprehensive focus to the 

other perspectives of sustainability. 

The progress of the thesis is supported by two research questions. The first one is: 

Q1: “How does the sustainability of the focal company's supply chain management compare 

to other companies in the industry?” 

This question is answered based on the results of the previous development project and a 

benchmarking analysis. The focal company’s SSCM practices are compared to other actors 

in the industry by using a benchmarking analysis. The benchmarking analysis is based on 

secondary data found online about the other companies’ SSCM, and there are three peer 

companies, ABB, Danfoss (Editron) and Wärtsilä. The benchmarking is also used as the 

foundation for determining the target SSCM maturity level for the focal company and also 

for answering the second research question, which is:  

Q2: “To which level and how should the focal company’s sustainable supply chain 

management be developed?” 

This question is answered by developing a management system for supply chain 

sustainability for the focal company. In the development process, the pervious development 

project’s internal interviews are utilized, as well as internal surveys regarding a created 

scorecard for assessing suppliers and logistics providers’ performance. Additionally, an 

interview is also conducted with an external professional from another technology company 

to gather an outside opinion on how things can be implemented in the industry. These are 

then combined with the theoretical framework to find the best sustainability practices for the 

focal company. The management system is validated through a validation discussion with 

two key people from the focal company. After the validation interview, the management 

system is reviewed and developed to its final form. 
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1.3  Key concepts 

The key concepts are introduced in this chapter to familiarize the reader with the topic. 

Beginning with supply chains, which are the flows of material, capital and information 

through the companies related to delivering the goods to the final customer (Seuring & 

Müller 2008). Sourcing then refers to the strategic process that often consists of tasks such 

as exploring and analyzing the supplier market, tendering, selecting suppliers and 

contracting (Iloranta & Pajunen-Muhonen 2018; Van Weele 2014). Logistics, on the other 

hand, is defined by Schönsleben (2023) as “organization, planning, and realization of the 

forward and reverse flow of goods, data, and control along the entire product life cycle”. 

Furthermore, third-party logistics (3PL) as a term is used, when an external party performs 

one or more of the activities in the logistics process (Van Laarhoven, Berglund & Peters 

2000). Sustainability in these processes is often defined through the triple bottom line (TBL), 

which extends sustainability into three dimensions: environmental, social and economic 

(Elkington 1998). Another way to define the dimensions of sustainability is environmental, 

social and governance (ESG) that was first used primarily in the financial markets (The 

Global Compact 2004) but is increasingly used in other industries as well (Edmans 2023). 

As TBL is more often used in theoretical literature, it is also primarily used in this thesis to 

define sustainability unless mentioned otherwise. 

Seuring and Müller (2008) define sustainable supply chain management (SSCM) as “the 

management of material, information and capital flows as well as cooperation among 

companies along the supply chain while taking goals from all three dimensions of sustainable 

development […] into account which are derived from customer and stakeholder 

requirements”. Mohsin et al. (2025) have a similar definition, describing SSCM as the 

strategic management of these flows while taking into account the three dimensions of 

sustainable development. Overall, SSCM considers all TBL dimensions while managing all 

flows within the supply chain. It also serves as a collective term, which encompasses both 

sustainable sourcing and sustainable logistics (Pagell & Wu 2009; Mohsin et al. 2025). In 

this thesis, this integrated perspective of SSCM is used to simplify the examination of 

sourcing and logistics.  

Comprehensive environmental sustainability accounts for all direct and indirect greenhouse 

gas (GHG) emissions that appear in supply chains (WBCSD & WRI 2004). GHG emissions 
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are divided to scope 1, 2 and 3 emissions (Matthews, Hendrickson & Weber 2008; WBCSD 

& WRI 2004). Scope 1 emissions are direct GHG emissions that account from sources that 

companies directly own or control. They source, for example, from companies’ own 

vehicles, boilers or furnaces. Scope 2 emissions occur indirectly from purchased electricity, 

and they are emissions that physically take place at the energy generation’s facility. Scope 3 

emissions are all other indirect GHG emissions of the company. They occur, for example, 

from the extraction and production of purchased goods, 3PL providers’ deliveries and the 

use of sold products and services at a customer’s site. (WBCSD & WRI 2004)  

In the context of supply chains, upstream and downstream are frequently used to refer to the 

direction of flows. Upstream refers to the networks and chains of suppliers that source and 

manufacture the raw materials from the starting point to the focal company. Downstream is 

used to refer to the network of distributors and retailers from the focal company towards the 

final consumer or final customer. (Christopher 2011) 

Another closely related term is sustainable supplier management (SSM), which is used in 

integrating the upstream members of the supply chain, including lower-tier suppliers, to the 

company’s sustainability efforts (Zimmer et al. 2016). Since the focus of this thesis is on 

sourcing and logistics, supplier management primarily refers to both traditional suppliers as 

well as suppliers that provide logistics services. In addition to sourcing and supply chains, 

the terms purchasing and procurement are often used in the field. Procurement refers to all 

functions related to transferring the product or service from an outside supplier to its 

destination. The definition of purchasing varies in literature, and depending on the context, 

it can refer to anything from the whole procurement process to the action of ordering 

products. (Iloranta & Pajunen-Muhonen 2018) These terms are used especially in the 

theoretical framework to be able to comprehensively search for information and use diverse 

sources without being restricted by limited terminology. 

1.4  Structure of the thesis 

The structure of this thesis is presented in Figure 1. The figure shows the progression of the 

thesis as well as the inputs and outputs of each chapter to clarify how each chapter 

contributes to the thesis. The first chapter is introduction, which introduces the objective, 

research questions, limitations and key concepts of the thesis.  
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Figure 1. Structure of the thesis. 

Chapters 2 and 3 create the theoretical framework for the thesis, and they are based on 

previous literature, primarily scientific articles and books. When searching for literature, 

databases LUT Primo and Google Scholar were used. The sources were found by searching 

with the key concepts and combining them. During the search for literature, it was noted 

which sources build the foundation for SSCM and those were combined with more recent 

literature to get a comprehensive and relevant look into the topic. Artificial intelligence was 
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also used to find sources of specific topics. The role of artificial intelligence was mainly to 

assist with finding and summarizing sources, brainstorming and helping with grammar. All 

material that was produced by artificial intelligence was reviewed and checked for accuracy, 

and no material was used as is in this thesis. 

After the theoretical framework, research methodology is introduced in detail, including 

research strategy and data collection and analysis. The theoretical framework and research 

methodology chapters provide a foundation for the empirical part of the thesis. On chapter 

5, the current state of sustainability in the focal company is introduced, and that is compared 

to other industry actors’ practices through a benchmarking analysis. Chapter 6 brings up and 

analyzes the empirical results that need to be acknowledged in the development of the 

management system for SSCM. Chapters 7 and 8 focus on building the proposed 

management system: chapter 7 designs the first draft of it and chapter 8 develops the system 

based on the focal company’s feedback. The feedback is gathered for validation of the 

management system as well as possible redesigning of the parts that do not fit the focal 

company’s needs yet. Finally, the last chapter concludes the thesis and discusses the research 

questions, limitations and future research suggestions.   
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2  Sustainable supply chain management and maturity 

This chapter introduces the basics of sustainable sourcing and logistics and presents the 

maturity models for SSCM to support the sustainability transition in the focal company. By 

establishing this theoretical foundation, the chapter works as a basis for understanding the 

focal company’s current situation and thereby supports the transition towards more 

sustainable practices. The focus of this chapter is on the process side, allowing the next 

theory chapter to focus on strategic development. 

2.1  Sustainable supplier management methods 

In today’s business environment, companies are increasingly held accountable for their 

whole supply chains’ environmental and social impacts, and companies are even equated 

with their suppliers’ sustainability performance (Miemczyk et al. 2012; Villena & Gioia 

2018). SSCM has become critical in managing stakeholder pressures, accounting for 

legislative requirements and mitigating risks (Mohsin et al. 2025). SSM plays a crucial part 

in managing supply chain sustainability, and there are various tools for managing suppliers 

in both traditional sourcing and logistics (Seuring & Müller 2008; Zimmer et al. 2016), 

which are introduced in this section and summarized in Table 1. 

Table 1 introduces the key methods for SSM. Although the tools have been allocated to one 

or two specific phases, they often appear on various stages of the sourcing process. 

Implementing these tools is driven by common SSCM challenges, such as lack of 

transparency or coordination in multi-tier supply chains and contradictions of sustainability, 

urgency and cost optimization (Villena & Gioia 2018; Seuring & Müller 2008; Zimmer et 

al. 2016). The tools often set minimum requirements that serve as order qualifiers (Seuring 

& Müller 2008), but suppliers are also increasingly evaluated based on performance criteria 

that can be weighted in different ways to transform them into order winners (ISO 20400 

2017). The performance criteria can be assessed through weighted criteria and setting 

specific percentage values for the criteria, or, for example, waste or energy consumption can 

be monetized to allow better comparison of suppliers (ISO 20400 2017; Zimmer et al. 2016).  
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Table 1. SSM tools.  

Tools and 

methods 
Use 

Primary phases of 

use 
References 

Standards and 

certifications 

Environmental and social 

requirements, e.g., ISO 14001 

or SA 8000 

Prequalifying and 

selecting suppliers 

(Seuring & Müller 

2008; Pagell & Wu 

2009) 

Code of Conduct 
Setting environmental and 

social minimum requirements 

Onboarding 

suppliers and 

contracting 

(Seuring & Müller 

2008; Zimmer et al. 

2016; ISO 20400 

2017) 

Supplier self-

assessments 

Self-assessments of 

environmental and social 

sustainability issues 

Prequalifying and 

monitoring 

(Seuring & Müller 

2008; ISO 20400 

2017) 

Supplier 

scorecards 

Suppliers’ sustainability 

ratings in a standard form 

Selecting suppliers, 

tendering and 

monitoring 

(Aral, Beil & Van 

Wassenhove 2021; 

Villena & Gioia 2018) 

Life-cycle 

assessments 

Understanding broad 

environmental impacts 

Specifying 

requirements and 

monitoring 

(Seuring & Müller 

2008; ISO 20400 

2017) 

Supplier 

collaboration and 

development 

Raising awareness, solving 

issues and developing 

sustainability 

Monitoring 

(Seuring & Müller 

2008; Zimmer et al. 

2016; ISO 20400 

2017) 

Audits 

Assessing suppliers overall, 

e.g., processes, quality, 

environmental and social 

sustainability issues 

Selecting and 

monitoring 

suppliers 

(ISO 20400 2017; 

Adamides & 

Mouzakitis 2024) 

 

In logistics, many of the previous tools are beneficial and used frequently, but their focus 

and criteria changes towards cleaner transport technologies, route and freight optimization 

and monitoring emissions (Multaharju et al. 2017; Evangelista et al. 2013). Other logistics 

criteria are 3PL providers’ sustainability reputation, waste management, sustainability 

reports, drivers’ occupational health as well as EURO emission classes (Multaharju et al. 

2017). These logistics criteria are used in Table 1’s methods to evaluate 3PL providers’ 

sustainability, for example through audits or scorecards. In SSCM, a transition from 

traditional linear supply chains towards reverse logistics and closed loop supply chains is 

also needed (Hariyani et al. 2024; Pagell & Wu 2009). This enhances efficient use of 

resources, when the material from previous goods is reused by techniques such as 

refurbishing, remanufacturing and recycling. Also, with reverse logistics, product returns 

can be managed more efficiently. (Hariyani et al. 2024) 
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To understand the purpose of the introduced methods better in sustainability evaluations, 

they can be evaluated with the sustainable supply management matrix presented by 

Kähkönen, Lintukangas and Hallikas (2018). This matrix is illustrated in Figure 2. Although 

Kähkönen et al. (2018) introduced this matrix within the context of supply management, it 

can also be used as a foundation in supplier management, since the dimensions are essential 

in both and especially overall in SSCM. 

 

Figure 2. Dimensions for sustainability practices (Kähkönen et al. 2018). 

Kähkönen et al. (2018) three-dimensional matrix consists of three continuums: internal to 

external, environmental to social and reactive to proactive. The internal part can be viewed 

as a basis for external management: external sustainability becomes more complex to 

manage without a solid internal foundation. The more proactive tools in sustainability 

management lean towards collaboration and joint development and their aim is on 

developing. Reactive practices, however, have lower strategic significance, and can often 

lead the company towards selecting suppliers who fulfill the sustainability requirements 

instead of improving and creating new dynamic capabilities. (Kähkönen et al. 2018) The 

authors present this matrix for categorizing sustainability practices, but in this thesis, it is 

primarily used as a guiding principle to examine all three continuums in sustainability 

assessments. 
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2.2  Sustainable supply chain management maturity 

SSCM maturity can be analyzed along a continuum that represents a progression from 

passive and reactive levels toward an increasingly proactive approach to sustainability issues 

(Villena & Gioia 2018). Seuring and Müller (2008) present two strategies for SSM, the first 

one being “supplier management for risks and performance” and the second one “supply 

chain management for sustainable products”. The first strategy sets minimum requirements 

for sustainability issues, whereas the second one emphasizes a proactive stance, aiming at 

providing socially and environmentally sustainable products through multi-tier supplier 

collaboration and development. These strategies are not mutually exclusive but rather build 

on each other. Seuring and Müller (2008) set a foundation for evaluating SSCM maturity, 

and these strategies have been expanded into multi-level maturity models for assessing 

supply chain sustainability from a more detailed perspective (e.g., Reefke, Ahmed & 

Sundaram 2014; Correia, Garrido-Azevedo & Carvalho 2023; Okongwu, Morimoto & 

Lauras 2013). 

In this thesis, the maturity model developed by Reefke et al. (2014) is used as a foundation 

for evaluating supply chain sustainability. Their model consists of six levels, providing a 

detailed view of the progression along the maturity levels, and therefore it can be used as a 

guide for incremental changes in SSCM. While other models, such as Correia et al. (2023), 

offer multi-level assessments of SSCM maturity, the six-level model of Reefke et al. (2014) 

is particularly suitable for capturing the subtle transitions between levels. Also, the maturity 

model by Reefke et al. (2014) was used in the development project that works as a foundation 

for this thesis, and therefore using the same maturity model increases similarity and 

continuity. The other maturity models, where applicable, are used to support and 

complement the framework provided by Reefke et al. (2014). The framework for maturity 

evaluation and decision-making cycle by Reefke et al. (2014) is visualized in Figure 3. 



22 

 

Figure 3. SSCM maturity model and decision-making cycle (Reefke et al. 2014). 

As illustrated in Figure 3, the maturity model of Reefke et al. (2014) consists of two 

interconnected elements: the hierarchical levels and a decision-making cycle that drives the 

transition from one level to the next towards a more sustainable supply chain. The maturity 

levels of the model can be described by characteristics, such as organizational and 

managerial commitment and integration, TBL consideration and stakeholder inclusion 

(Reefke et al. 2014; Correia et al. 2023). Like Seuring and Müller’s (2008) two strategies, 

these maturity levels are not mutually exclusive and should be seen as complementary and 

supportive of each other. To understand these levels better, these requirements are 

introduced in more detail as follows. 

Level 1: Un-aware & non-compliant 

Companies on SSCM maturity level 1 do not consider sustainability to any extent. They take 

no efforts towards sustainability, are unaware of sustainability issues and therefore also non-

compliant (Reefke et al. 2014). These organizations also have no sustainability-related 

guidelines, objectives or reporting (Okongwu et al. 2013). 
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Level 2: Ad hoc & basic compliance 

On level 2, integration and strategic connection of sustainability issues is low and 

compliance is followed on a basic level (Reefke et al. 2014). The approach on this level is 

reactive, focusing primarily on internal and economic sustainability perspectives. 

Companies comply with environmental legislation, and prohibited materials have been 

identified. (Correia et al. 2023) This level might also have some sustainability tools, such as 

Code of Conduct (CoC), in use, with a target on respecting human rights and prohibiting 

child labor (Okongwu et al. 2013), but consistency and clear objectives are missing (Reefke 

et al. 2014).  

Level 3: Defined & compliance 

Companies on maturity level 3 have defined goals and standards regarding sustainability. A 

few structures are implemented, and supply chain members are at least following 

compliance, although, their involvement can be limited. (Correia et al. 2023; Reefke et al. 

2014) On level 3, sustainability criteria are used in supplier selection (Correia et al. 2023). 

Level 4: Linked & exceeds compliance 

On level 4, supply chain sustainability management is linked, and an extensive sustainability 

performance measurement system is established (Reefke et al. 2014). The attitude towards 

sustainability is proactive or at least some proactive and compliance-exceeding measures 

and criteria have been established (Correia et al. 2023; Reefke et al. 2014). This can be seen, 

for example in purchasing sustainably produced goods and providing suppliers with design 

specifications that include environmental criteria for used materials and products (Correia et 

al. 2023). Sustainability on all TBL dimensions is implemented (Correia et al. 2023; 

Okongwu et al. 2013). 

Level 5: Integrated & proactive 

Level 5 companies have fully and systematically integrated sustainability into their 

operations and strategy, and proactive measures are used (Reefke et al. 2014). Proactive 

collaboration on TBL dimensions with suppliers, customers and other stakeholders in the 

supply chain has been initiated (Correia et al. 2023). 

 



24 

Level 6: Extended & sustainability leadership 

Companies on level 6 systematically and proactively improve and manage sustainability 

issues in all supply chain dimensions and processes (Reefke et al. 2014). Significant 

collaboration towards innovations is established with supply chain partners, and processes 

are optimized continuously to ensure sustainability leadership role (Correia et al. 2023; 

Reefke et al. 2014). Innovative collaboration can include, for example new processes or 

products that reduce consumers’ health risks or reduce environmental effects (Correia et al. 

2023). Strategic concepts regarding SSCM are also made available to others (Reefke et al. 

2014). 

2.3  Maturity development as a process 

At a process level, developing the maturity of companies can be done by following the steps 

on the decision-making cycle by Reefke et al. (2014), which is illustrated in Figure 4. The 

process begins with understanding the current state by discovering unsustainable areas in the 

supply chain (Reefke et al. 2014). At this step, it is crucial to find suitable tools and methods 

for performance measurement to fully understand the impacts in the supply chain (Reefke & 

Sundaram 2018). After mapping the impacts and unsustainable areas, learning about 

solutions is the second step towards improving sustainability (Reefke et al. 2014). Supply 

chain professionals find that relevant capabilities and open mentality towards SSCM are 

critical when evaluating strategic options (Reefke & Sundaram 2018). 

Learning is followed by strategizing towards introducing and implementing the 

sustainability practices (Reefke et al. 2014), which turns the detected defects into long-term 

goals and objectives. This should include a clear SSCM vision and goals with key 

performance measurements (Reefke & Sundaram 2018). The strategizing then progresses to 

designing the sustainability efforts and processes that allow development towards a more 

sustainable supply chain (Reefke et al. 2014). Designing the resources should be done with 

the intention of following the previously defined strategic goals as well as ensuring 

information availability and management support (Reefke & Sundaram 2018).  

When the planning work is done, the process continues to transforming the strategy and new 

sustainable practices into operation, which integrates the strategy into daily work (Reefke et 
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al. 2014; Reefke & Sundaram 2018). During the transformation process, experts value trust 

and collaboration with the stakeholders to ensure seamless implementation (Reefke & 

Sundaram 2018). The next step is continuous monitoring of impacts (Reefke et al. 2014). 

This should be done to collect data on the true conditions in the supply chain and to verify 

that the practices align with vision and TBL dimensions. Visibility and transparency should 

be ensured for accurate data collection. (Reefke & Sundaram 2018) The final step of the 

process is controlling the operations based on the created strategy through corrective actions 

(Reefke et al. 2014). The control phase is essential for maintaining the achieved results and 

gaining long-term competitive advantage through the established sustainability performance 

(Reefke & Sundaram 2018).  

 

Figure 4. Decision-making cycle for SSCM maturity improvement (adapted from Reefke et 

al. 2014). 

When the whole process is gone through, it starts over from discovering new development 

areas. Increasing the supply chain’s sustainability performance and finally the maturity level 

can be achieved by multiple improvement rounds and continuous development. (Reefke et 

al. 2014) 
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3  Integrating sustainability into the supply chain strategy 

Whereas the previous chapter discussed SSCM from the perspective of tools, methods and 

processes, this chapter focuses on incorporating sustainability into the supply chain strategy. 

The first section discusses the integration of the previously introduced tools into the strategy 

and explains what should be considered when creating a SSCM strategy. On the second 

section, supplier collaboration and development are discussed further, since they are a 

crucial part of proactive supplier management. The third section introduces the principles 

for selecting sustainability targets, performance indicators and criteria, and finally on the 

fourth section, a synthesis of the introduced theory is presented. 

3.1  Strategic alignment and sustainability governance 

For companies to advance beyond reactive SSCM and compliance, clear integration into 

strategy is needed (Reefke et al. 2014). Sustainability cannot be a separate entity managed 

independently from the corporate strategy; on the contrary, sustainability in all TBL 

dimensions needs to be considered in various activities and in defining the vision and long-

term goals towards strategic SSCM (Carter & Rogers 2008).  

Figure 5 presents the model proposed by Pagell and Wu (2009) for sustainable supply chain 

management. They suggest that to integrate sustainability into the supply chain, an 

innovation capability is needed, as well as managerial orientation towards sustainability. 

Innovation is required to make products more sustainable through sustainable designing of 

products, packages and materials (Hariyani et al. 2024; Pagell & Wu 2009). A strong 

dedication to sustainability and senior management support for implementing the changes 

are viewed as important also by other literature (Beske & Seuring 2014; Gimenez & 

Tachizawa 2012). Villena and Gioia (2018) even propose that companies should have a chief 

sustainability officer as well as a sustainability executive in the board of directors, whose 

responsibilities would include extending sustainability to suppliers also in lower tiers. 

Although management support is crucial in implementing sustainability, Pagell & Wu 

(2009) find it important that responsibility, especially of the non-economic dimensions of 

TBL, is shared across all functions. 
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Organizational culture towards sustainability can also be seen as crucial (Carter & Rogers 

2008; Villena & Gioia 2018), and a people-oriented culture can even be seen as a driver for 

social sustainability in the supply chain (Carter & Jennings 2004). When discussing 

commitment to sustainability, the positions of a clear policy statement and long-term 

sustainability goals integrated in companies by allocating significant resources to these areas 

are seen as crucial (Gimenez & Tachizawa 2012; Villena & Gioia 2018).  

 

Figure 5. Strategic SSCM (adapted from Pagell & Wu 2009). 

Pagell and Wu (2009) and Villena and Gioia (2018) suggest including non-traditional supply 

chain members, such as non-governmental organizations (NGOs), whose work and abilities 

can be leveraged when working towards a more sustainable supply chain. The role of NGOs 

can also be seen as a source of risk, since they can put pressure on companies and reveal 

sustainability defects in supply chains that may lead to reputation losses (Beske & Seuring 

2014). However, Pagell and Wu (2009) explain that collaboration with NGOs should be seen 

as an opportunity for improvement, which increases companies’ proactivity in sustainability 

issues. Proactive companies may attract different opportunities, such as first-mover 

advantages and new customers (Beske & Seuring 2014). Collaboration with suppliers is seen 
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as an important aspect of SSCM as well (Beske & Seuring 2014; Pagell & Wu 2009; Seuring 

& Müller 2008). This is examined further in section 3.2.  

In addition to external resource management, Gimenez and Tachizawa (2012) highlight the 

importance of internal resources: the strategic position of the purchasing staff needs to be 

recognized. To enable productive supplier work, the purchasing staff needs to be developed, 

for example by training them, and included in strategic planning. This concerns both 

operative purchasing and sourcing. Another internal measure towards sustainability is the 

use of performance measurement systems for receiving information on whether 

sustainability has improved (Gimenez & Tachizawa 2012; Pagell & Wu 2009). Pagell & Wu 

(2009) also found that reward systems for employees have been linked to more sustainable 

outcomes in the supply chain. These are the governance issues that motivate the 

implementation of the strategy in operative work (Gimenez & Tachizawa 2012). 

Beske and Seuring (2014) as well as Carter and Rogers (2008) also address risk management 

in SSCM. Compared to traditional supply chain management, the risk types can be different 

in SSCM, such as accidents, spills and safety issues (Miemczyk et al. 2012). The risks related 

to sustainability should be recognized and managed systematically to avoid supply 

disruptions (Carter & Rogers 2008). This can include, for example selective monitoring of 

high-risk suppliers or utilizing the abilities of the previously mentioned NGOs. Villena and 

Gioia (2018) highlight that risk management should be extended to lower-tier suppliers 

through first-tier suppliers and possibly even with the help of consultants. Risk management 

is not only avoiding risks, but also responding to regulation, such as the CSDDD, and 

avoiding negative reputational impacts (Beske & Seuring 2014). Sustainability impacts’ 

appropriate management, efficient application of resources and justified decision-making 

are other causes for systematic risk management (ISO 20400 2017). 

3.2  Supplier collaboration and development 

Supplier collaboration increases technological and logistical integration, communication and 

joint development, and it can include, for example developing more sustainable materials or 

products together (Beske & Seuring 2014). While increasing technological integration, 

supplier collaboration can also arguably drive innovation, which Pagell and Wu (2009) 

highlighted as a crucial aspect for SSCM. Supplier collaboration can be beneficial for 
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addressing defects and other deviations, but supplier development can be even more 

productive for long-term relationships (Pagell & Wu 2009; Villena & Gioia 2018). Pagell 

and Wu (2009) even introduce the concept of developing suppliers with the intention of 

helping them become better suppliers for the whole industry. 

Supplier collaboration and development can be introduced through various methods (Villena 

& Gioia 2018). Villena and Gioia (2018) suggest that supplier trainings should be introduced 

for suppliers in all tiers, or at least for first-tier suppliers, who can advance it to their own 

suppliers. Suppliers can also learn from each other if companies encourage peer learning 

among their suppliers. Supplier collaboration can also include new sustainability initiatives 

that selected suppliers can pilot. (Villena & Gioia 2018) In addition to training, providing 

incentives such as shared cost savings or increased business volumes can motivate suppliers 

to incorporate sustainable practices into their operations (Beske & Seuring 2014; Pagell & 

Wu 2009). 

Furthermore, continuity, transparency and long-term contracts are viewed as beneficial for 

managing sustainable supplier relationships (Beske & Seuring 2014; Carter & Rogers 2008; 

Pagell & Wu 2009). Carter and Rogers (2008) present that transparency can be improved 

both through vertical coordination in the supply chain as well as horizontal coordination 

through networks. They suggest that buying organizations can form coalitions to perform 

broader audits to not only obtain better information on suppliers but also to lower transaction 

costs for all parties. Transparency through collaboration can also be seen as a tool to manage 

lower-tier suppliers (Villena & Gioia 2018). 

3.3  Sustainable supply chain criteria and objectives 

This section discusses the formulation of sustainability criteria and objectives, as well as key 

performance indicators (KPIs). The section is divided into three sub-sections, first of which 

introduces the methods for defining companies’ sustainability objectives. The second sub-

section introduces sustainability criteria and their formulation. Finally, the last sub-section 

discusses the formulation and implementation of a supplier scorecard for assessing supplier 

performance. 
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3.3.1  Sustainability targets 

Higher maturity levels in SSCM require clear governance through measurable indicators and 

objectives (Correia et al. 2023; Reefke et al. 2014). Sustainability issues are often seen to be 

hard to measure systematically, and therefore establishing measurable objectives through 

KPIs can be viewed as crucial (Hariyani et al. 2024; Villena & Gioia 2018). KPIs can be set 

for both suppliers and the focal organization or function, and they should be used to monitor 

and improve performance (ISO 20400 2017). For thorough SSCM, suppliers KPIs should 

also include measures for lower-tier suppliers (Villena & Gioia 2018). Hariyani et al. (2024) 

gathered examples of KPIs for sustainable sourcing and logistics, these are seen in Table 2.  

Table 2. KPIs for sustainable sourcing & distribution (Hariyani et al. 2024). 

Category KPI/Metric Description Formula 

Sustainable 

sourcing 
Percentage of 

sustainable sourcing 

Proportion of sourced 

materials meeting 

sustainability criteria 

(Volume of sustainable materials 

/ Total volume of materials) x 100 

Supplier sustainability 

score 

Score based on supplier 

sustainability practices 

Composite score from evaluations 

or certifications 

Supplier 

environmental 

compliance rate 

Percentage of suppliers 

meeting environmental 

regulations 

(Number of compliant suppliers / 

Total number of suppliers) x 100 

Reduction in 

hazardous materials 

Decrease in hazardous 

material usage 

(Quantity of hazardous materials 

reduced / Initial quantity) x 100 

Eco-label certification 
Proportion of certified eco-

label products 

(Number of certified products / 

Total products) x 100 

Sustainable 

logistics 
Carbon footprint of 

distribution 

Greenhouse gas emissions 

from transportation and 

logistics 

Carbon dioxide emissions per 

ton-mile or per unit of product 

Energy efficiency in 

transport 

Energy consumption 

relative to the volume of 

goods transported 

Energy used per ton-mile or per 

unit of product 

Percentage of goods 

shipped using green 

transportation 

Share of transportation 

using eco-friendly modes 

(Volume of goods shipped using 

green transportation / Total 

volume of goods) x 100 

Waste reduction in 

distribution 

Reduction in packaging and 

distribution waste 

(Amount of waste reduced / 

Initial waste) x 100 

Packaging efficiency 

Sustainability of packaging 

materials and reduction in 

waste 

(Reduction in packaging material 

weight / Initial packaging weight) 

x100 

Distribution center 

energy consumption 

Energy usage in distribution 

centers 

Energy consumed per unit of 

product handled 

On-time delivery rate 
Percentage of on-time 

deliveries 

(Number of on-time deliveries / 

Total number of deliveries) x 100 
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The ISO 20400 2017 standard explains that these metrics and indicators are used for 

understanding performance and facilitating decision-making. The indicators can be process 

indicators that measure the progression towards the company’s goals and objectives, output 

indicators that assess the outputs of sustainable procurement implementation, outcome 

indicators that allow monitoring of the impact of sustainability practices or impact indicators 

that measure TBL performance. The measurements should be made in accordance with the 

people responsible for the actual procurement as well as suppliers, and they should be in line 

with the strategic objectives. (ISO 20400 2017) 

When it comes to defining the objectives and goals, each objective should have Specific, 

Measurable, Achievable, Realistic and Time-bound (SMART) goals (ISO 20400 2017). 

Since the goals must be measurable, they should arguably be based on the previously 

introduced KPIs. Villena and Gioia (2018) explain that establishing long-term sustainability 

goals, and requiring suppliers to do the same, increases commitment to a sustainable supply 

network. The foundation for setting the goals and objectives should be SSCM principles, for 

example minimizing environmental impact, increasing resource efficiency as well as 

enhancing ethical practices towards social sustainability, and the targets should be in line 

with SDGs (Hariyani et al. 2024).  

3.3.2  Sustainability criteria 

Sustainability criteria are also seen as an important aspect of higher maturity in SSCM 

(Correia et al. 2023; Reefke et al. 2014). Zimmer et al. (2016) present a hierarchical structure 

for SSCM criteria, which was collected from multiple professionals in the field and 

academia. The structure is illustrated in Figure 6. It begins with the TBL dimensions, 

continues to main themes and finally to the detailed themes that can be used as a foundation 

for defining SSM criteria (Zimmer et al. 2016).  
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Figure 6. SSM criteria foundation (adapted from Zimmer et al. 2016).  

Zimmer et al. (2016) also examined the most often applied criteria in literature from TBL 

dimensions. From the economic dimension, the most often were applied quality, flexibility, 

price and lead time. Environmental criteria highlighted environmental management system, 

resource consumption, ecodesign and recycling. Also controlling of ecological impacts, 

wastewater, energy consumption and air emissions were applied. Social criteria that were 
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applied most often were involvement with stakeholders, staff training, social management 

commitment and health and safety. (Zimmer et al. 2016) Handfield et al. (2002) introduce 

how different environmental criteria themes can be applied to practice. They examined 

environmental criteria and gathered them into the ten most important and ten most easily 

assessed criteria according to managers in the field. These can be seen in Table 3. Other 

environmental criteria introduced by Handfield et al. (2002) were, for example commitment 

to regular auditing, design for the environment, number of environment training hours per 

employee as well as consumed materials and fresh water. 

Table 3. Top 10 criteria for supplier environmental performance (Handfield et al. 2002). 

Top 10 – most important Top 10 – most easily assessed 

1. Public disclosure of environmental record 1. ISO 14000 certified 

2. Second-tier supplier evaluation 2. Ozone depleting substances 

3. Hazardous waste management 3. Recyclable content 

4. Toxic waste management 4. Volatile organic compounds content 

5. On Environmental Protection Agency (EPA) 

17 hazardous material list 
5. On EPA 17 hazardous material list 

6. ISO 14000 certified 6. Remanufacturing/reuse activity 

7. Reverse logistics program 7. Returnable or reduced packaging 

8. Environmentally friendly product packaging 8. Take back or reverse logistics 

9. Ozone depleting substances 9. Participation in voluntary EPA programs 

10. Hazardous air emissions management 10. Public disclosure of environmental record 

 

The framework presented by Zimmer et al. (2016) for SSM criteria can also be utilized in 

logistics purchasing. Aguezzoul (2014) examined 3PL criteria, and although their study 

focuses on the economic dimension of TBL, the results were largely similar. Aguezzoul 

(2014) only added flexibility to the economic dimension of Zimmer et al. (2016) framework. 

For sustainable logistics, social and environmental criteria largely focus on the same themes 

that Zimmer et al. (2016) introduced in their framework (Hariyani et al. 2024; Multaharju et 

al. 2017).  

Villena and Gioia (2018) also address sustainable supplier criteria and explain that 

sustainability criteria should be included in supplier contracts. As mentioned in the previous 

section, suppliers can be rewarded from sustainable initiatives, but Villena and Gioia (2018) 

also suggest enforcing sustainability criteria through penalizing non-compliance to the 

signed contract. Companies can also set requirements that their suppliers forward 

sustainability initiatives and criteria for their own suppliers (Villena & Gioia 2018). Social 
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sustainability issues are often seen as minimum requirements, whereas environmental 

sustainability is seen as competitive advantage (Seuring & Müller 2008), and therefore 

defining weighted criteria is often focused on environmental and economic issues. 

Weighted supplier criteria can be applied through various methods, often using multicriteria 

decision-making techniques, that include Analytic Hierarchy Process and Analytic Network 

Process (Aguezzoul 2014; Zimmer et al. 2016). Other simpler methods include the decision-

making process by Edwards (1997), in which decision-makers are asked to give points to 

criteria based on their importance. The points are then summed together and divided by the 

sum to get a weighting for each criterion, and after that each criterion of the decision 

alternatives can be assessed, for example on a scale of 0-100, and the decision made based 

on which alternative gets the best points (Edwards 1997). 

3.3.3  Sustainability balanced supplier scorecard 

The supplier scorecard is a tool for assessing and improving suppliers’ performance based 

on weighted criteria that should be defined through operational and strategic objectives 

(Doolen, Traxler & McBride 2006). Traditional scorecards emphasize suppliers’ financial 

performance, but sustainability balanced scorecards also include other TBL dimensions 

(Hansen & Schaltegger 2016). Doolen et al. (2006) defined steps for designing and 

implementing a supplier scorecard. These are illustrated in Figure 7. The scorecard’s design 

begins with examining the company’s objectives and selecting ones that are connected to 

supplier performance. This ensures that the scorecard can act as a tool for operationalizing 

the company’s strategic objectives. The second step in designing an effective scorecard is 

developing appropriate performance measures. The measures should be limited to few, and 

they should bring real value to the company. Examples of the measures include lead time, 

total value of purchases, quality, cost, order accuracy and customer support. (Doolen et al. 

2006) These can arguably be based on the previously introduced supplier criteria and KPIs.  
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Figure 7. Supplier scorecard design and implementation (adapted from Doolen et al. 2006). 

Later, on the third step, suppliers should be engaged to ensure mutual benefit of the measures 

as well as define the measures further so that they are realistic. Fourth step of the design and 

implementation process emphasizes the visual design of the tool: the scorecard should not 

be longer than one or two pages, and its accessibility and understandability to both the 

supplier and customer organization should be guaranteed. The last step of educating 

suppliers on the scorecard should be implemented for mutual understanding of the new tool. 

During the last step, educating suppliers of the consequences for unacceptable, acceptable 

and superior performance should also be done. (Doolen et al. 2006) Doolen et al. (2006) also 

suggest that the scorecard measures supplier performance in percentages of the theoretical 

maximum performance, and in their model suppliers above 90 % are preferred, suppliers 

between 70 % and 89 % are rated as satisfactory, and any suppliers receiving a score under 

70 % are rated as conditional. The performance ratings are made regularly to find increases 

and decreases over time (Doolen et al. 2006).  



36 

3.4  Theory synthesis 

The synthesis for the theoretical framework is presented in Figure 8. It shows how strategic 

change towards sustainability should be perceived and how it should be implemented in 

companies for being able to increase the SSCM maturity level.  

 

Figure 8. Theoretical framework for sustainability change. 

The change towards more sustainable initiatives should be viewed as a holistic decision-

making process (Reefke et al. 2014), which is supported by strong managerial commitment 

and orientation towards sustainability (Pagell & Wu 2009). The change cannot be achieved 

without developing the company as a whole: the company management needs to position 

TBL sustainability into the center of the strategy and vision in order to achieve a solid 

foundation for sustainability (Carter & Rogers 2008). Although strong managerial 
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commitment and clear sustainability responsibilities are crucial, the responsibility for 

especially the social and environmental parts of sustainability needs to be shared through all 

personnel (Pagell & Wu 2009). 

Once the strategic SSCM foundation is established through including sustainability into the 

corporate vision, it must be transformed to clear goals and objectives in both short-term and 

long-term (Correia et al. 2023; Reefke et al. 2014). These targets provide a foundation for 

where the company should be led to through different practices, and they indicate that the 

sustainability vision is integrated into the strategy. The objectives should be defined by 

following the SMART guidelines, which ensure that they are easy to understand and 

implement (ISO 20400 2017). They also determine what should be required from the whole 

supply chain, and therefore they work as a basis for designing the performance measures and 

operative practices in the company.  

The previously defined objectives should guide the defining of supplier criteria. Supplier 

criteria should be carefully selected from all TBL dimensions to follow the direction of the 

targets (Zimmer et al. 2016). Suppliers should also be encouraged to forward the criteria 

onwards to their suppliers (Villena & Gioia 2018). This is important, since a company’s 

sustainability is often evaluated based on its entire supply chain, and risks to a company’s 

reputation can stem from the far upstream of the supply chain (Miemczyk et al. 2012; Villena 

& Gioia 2018). However, defining criteria is only effective if it is followed by systematic 

monitoring. Suppliers’ performance should be measured to ensure continuous development 

towards sustainability objectives (Hariyani et al. 2024). This can be done through various 

assessment methods and tools that include, for example standards, audits and life-cycle 

assessments (ISO 20400 2017; Seuring & Müller 2008). Another important tool for tracking 

sustainability performance is supplier scorecards that measure selected criteria and their 

development from all aspects of TBL (Doolen et al. 2006). The way performance is 

evaluated should be then communicated to suppliers in order to improve mutual performance 

(Doolen et al. 2006), and suppliers should be given incentives based on their performance 

development (Villena & Gioia 2018).  

While monitoring suppliers can be used to identify performance gaps and achievements, 

supplier collaboration and development, for example through trainings and mutual 

innovation, can enhance all parties’ sustainability as well as produce longer and more 

trusting relationships (Pagell & Wu 2009; Villena & Gioia 2018). Companies should also 
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introduce non-traditional members, such as NGOs to their supply chains as they often have 

added expertise that can be utilized when moving towards a more sustainable supply chain 

(Pagell & Wu 2009).  

When these interconnected phases work seamlessly, the maturity of companies and supply 

chains’ sustainability can grow towards proactive SSCM and finally companies can advance 

to the subsequent SSCM maturity levels. The process cannot be left as a one-time 

advancement, but rather it should be seen through continuous improvement (Reefke et al. 

2014). The framework illustrates that sustainability change is not merely a linear one-time 

project but it should be seen as a continuous process, where managerial commitment, setting 

objectives, and supplier collaboration feed into each other to drive long-term sustainability. 
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4  Research methodology 

This chapter introduces the research methodology used in this thesis. In the first section, the 

research strategy is described. The section explains how this thesis and study progresses and 

how the research approach supports the process. The second section explains the specific 

methods for how the data is collected and analyzed to support the thesis. 

4.1  Research strategy 

The objective of this thesis is to improve the focal company’s SSCM maturity level. This is 

done by following a design science -approach, which can be characterized as a problem-

solving process considering its goal for creating innovations (Hevner et al. 2004). These 

innovations that are produced as a result of the design science paradigm and act as a solution 

to a specific organizational problem, are called artifacts (Hevner et al. 2004; Peffers et al. 

2007). This approach is suitable for this thesis, because the objective is to produce an artifact, 

a solution to a recognized problem. The artifact of this thesis is the created management 

system for supply chain sustainability. 

The design science paradigm by Peffers et al. (2007) is illustrated as a process model in 

Figure 9. The entry point of this research is problem-centered as the foundation for this thesis 

is built on the previous development project, where the current maturity level of the focal 

company is examined and the development needs recognized. The first phase of the design 

science paradigm is therefore executed by recognizing that the current SSCM level requires 

improvement. The second step of the paradigm is defining the objectives for the constructed 

artifact (Peffers et al. 2007). In this thesis, it is implemented by determining the desired 

future SSCM maturity level to determine how supply chain sustainability should be 

developed. The artifact needs to be relevant for the focal company but based on the general 

best practices in the industry. 

In phase 3 on Peffers et al. (2007) model, the concrete artifact is created. As mentioned, in 

this thesis the artifact is the management system for improving the focal company’s SSCM 

maturity level. This is where theory, the results of the conducted benchmarking analysis as 
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well as the conducted interviews are utilized. Later, steps 4 and 5 are implemented by 

demonstrating the framework for professionals in the focal company and gathering 

information about how it should be developed further. It is compared to the objectives in the 

second phase and its relevance is evaluated. The model by Peffers et al. (2007) allows for 

iterations backwards on the paradigm, so after demonstration and evaluation, the framework 

is improved based on the focal company’s remarks. As step 6, communication, this thesis is 

published. 

 

Figure 9. Design science research methodology process model (adapted from Peffers et al. 

2007). 

In step 5 of Peffers et al. (2007) paradigm, the practical validation of the results is done by 

conducting a market test proposed by Kasanen, Lukka and Siitonen (1993). The authors 
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describe three ways for implementing the test: weak market test, semi-strong market test and 

strong market test. A weak market test is passed when a responsible manager is willing to 

use the artifact in decision-making. Semi-strong market test is passed, when the artifact 

becomes widely adopted in companies, and a strong market test is considered successful, 

when an organization using the artifact generates better results financially than the ones not 

using it. (Kasanen et al. 1993) In the context of sustainability, the strong market test can 

arguably be applied to TBL: when a company produces better results in all TBL dimensions. 

Due to the limited scope and schedule of this project and thesis projects overall, this thesis’s 

validation is only done using a weak market test, since the stronger market tests would 

require longer monitoring and wider implementation. In addition, this thesis provides a 

foundation for change in SSCM, but the proper implementation of the results requires further 

actions and will be left for the focal company. 

4.2  Data collection and analysis 

This section describes how the utilized data of this thesis was collected and analyzed. The 

first sub-section introduces the interviews and discussions, the second one introduces the 

benchmarking analysis, and finally, the last sub-section introduces the surveys that were 

conducted. 

4.2.1  Interviews and discussions 

To support the design science paradigm, this study utilizes mainly qualitative methods, 

primarily semi-structured interviews and theme discussions, to gather diverse perspectives 

on SSCM (Puusa et al. 2021). Interviews are utilized at three different phases of this thesis: 

the already concluded semi-structured interviews from the previous development project, a 

semi-structured interview with an external professional and one internal discussion for 

validating the proposed framework. Semi-structured interviews are interviews that have one 

fixed aspect, which may be, for example the interview themes or questions (Hirsjärvi & 

Hurme 2022), and from that perspective all the interviews and discussions held in this study 

are semi-structured interviews. All interviews that were used as material when writing this 

thesis are summarized in Table 4.  



42 

Table 4. Summary of interviews and discussions. 

Participants 

Purpose of the 

interview Expertise Duration 

Interview 

guide 

Participant S1 
Current state 

analysis 
Sourcing 48 min Appendix 1 

Participant S2 
Current state 

analysis 
Sourcing 45 min Appendix 1 

Participant S3 
Current state 

analysis 
Sourcing 59 min Appendix 1 

Participant S4 
Current state 

analysis 
Sourcing 56 min Appendix 1 

Participant S5 
Current state 

analysis 
Sourcing 60 min Appendix 1 

Participant L1 
Current state 

analysis 
Logistics 58 min Appendix 2 

Participant L2 
Current state 

analysis 
Logistics 24 min Appendix 2 

Participant Q1 
Current state 

analysis 
Quality 34 min Appendix 3 

Participant Q2 
Current state 

analysis 
Quality 36 min Appendix 3 

Participant E1 
External opinion 

on SSCM 

Sustainable supply 

chains 
42 min Appendix 4 

Key people from 

procurement and logistics 

Validation of the 

framework 

Sourcing, logistics & 

purchasing 
79 min 

Not 

applicable 

 

The interviews conducted in the previous development project were utilized also in this 

thesis to get a deeper understanding of the current state of SSCM in the company as well as 

finding the focal company’s opinions on future sustainability. These semi-structured 

interviews were held during February and March of 2026 via Microsoft Teams, and they 

lasted between 24 and 60 minutes. The interviews were conducted for nine people in total: 

five people from the sourcing department, two from logistics and two from quality. Each 

department had their own interview guide, and to increase transparency, the guides can be 

seen in Appendices 1, 2 and 3. The transcriptions of these interviews were available when 

conducting this thesis.  

A semi-structured interview was also conducted with the purpose of getting an external 

professional’s, participant E1’s, opinion on how sustainability should be executed generally 
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and how it is executed in their company. The objective of this discussion was to gain 

objective, industry-level insights into the best practices for SSCM. This interview was held 

for the supplier sustainability and quality director at another technology company in June 

2026. The interview was also held in Microsoft Teams, recorded and transcribed. The 

interview guide and questions are presented in Appendix 4. The data was used in the creation 

and validation of the created framework as supporting information together with theory and 

the benchmarking analysis.  

Finally, to modify and validate the initial recommendation, a validation discussion was also 

held with two people in the focal company in June 2026. This supports the fifth step of the 

Peffers et al. (2007) process paradigm. In this discussion, the created artifact was introduced 

to two key people in the procurement function and modified to its final form based on their 

comments and suggestions. The validation interview acts as the weak market test introduced 

by Kasanen et al. (1993), and its purpose was to evaluate the relevance, usability, and 

implementation possibilities of the artifact within the organization. The validation discussion 

does not have a specific interview guide, as it is rather an informal discussion about the good 

aspects of the artifact and the aspects that still need to be developed. 

4.2.2  Benchmarking 

The development of the SSCM framework and determining the desired maturity level are 

supported by a benchmarking analysis. A benchmarking analysis can be beneficial in finding 

the best practices in the industry (Camp 1989), which is the reason for conducting the 

analysis in this thesis as well. With a benchmarking analysis, it is possible to define how the 

methods introduced in the literature review can be beneficial, and how they should be applied 

in practice. Although benchmarking is ideally done continuously to get the full benefits of it 

(Camp 1989), this thesis only includes a single round of analysis due to its limited scope. 

The benchmarking is conducted by following the process model of Karlöf and Östblom 

(1993), which is illustrated in Figure 10. 
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Figure 10. The five-step benchmarking process (adapted from Karlöf & Östblom 1993). 

The process began already with the selection of the subject of this thesis: with that, the 

benchmarking subject was selected as the SSCM of the focal company. There are various 

approaches to conducting a benchmarking analysis, and in this project, competitive 

benchmarking is utilized. In competitive benchmarking, benchmarking peer companies are 

product competitors acting on the same market (Camp 1989). Following the benchmarking 

process model by Karlöf and Östblom (1993), the benchmarking analysis continues by 

selecting ABB, Danfoss (Editron) and Wärtsilä as the peer companies due to their relevant 

positions in the industry as well as their extensive and transparent reporting of supply chain 

sustainability issues. The information about their sustainability practices is secondary data 

that is collected from publicly available reports and other public sources. In the analysis 

phase, the collected data is compared to the previously introduced SSCM maturity levels by 

Reefke et al. (2014) for an appropriate and coherent benchmarking.  

Camp (1989) highlights that the practices in different companies can vary depending on the 

organization size, and it can affect the results of benchmarking. This is an important remark, 

and since the focal company is a smaller actor on the market than its benchmarking peer 

companies, it needs to be considered when implementing the results of the benchmarking 

towards the creation of the SSCM framework. 

4.2.3  Surveys  

Surveys are often used as a quantitative method, as they can be used to examine whether a 

theory is true by using a sample group (Ojasalo, Moilanen & Ritalahti 2014). In this thesis, 

surveys are used as a mixed method, because although the group of respondents is small and 

it cannot be used to test a theory, numerical averages are brought from it, which suggests a 

quantitative method (Ojasalo et al. 2014). Also, the second question is an open-ended 

question which is viewed as a qualitative research method (Ojasalo et al. 2014).  In this 
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thesis, two surveys were carried out: one for sourcing and one for logistics team in the focal 

company. The surveys were conducted with the purpose of including the focal company’s 

experts into the decision-making regarding supplier and logistics provider performance 

evaluation criteria. One survey was originally sent to five people in the sourcing team, and 

its structure and questions can be viewed in Appendix 5. The other survey was originally 

sent to four people in the logistics team, and its structure can be seen in Appendix 6. After 

this, everyone in the procurement team, including logistics, sourcing and purchasing, were 

informed verbally about the surveys and given the option to answer them. In total, the 

sourcing survey gathered seven answers, and the logistics survey gathered six answers. Both 

surveys were conducted using the Webropol survey tool. 

The first question of both surveys listed themes and criteria that can be used in suppliers’ 

performance evaluations. The criteria were listed based on TBL dimensions, the company’s 

previous criteria as well as the Zimmer et al. (2016) framework for supplier criteria. Villena 

and Gioia’s (2018) views about the importance of lower-tier supplier management were also 

considered by adding sub-supplier management to the criteria list. In the formation of the 

list, easy assessment was also considered. The experts were asked to divide a total of hundred 

points between the criteria and asked to give zero points to the criteria they did not think 

should be used in supplier evaluations. This method can be seen as a simplification of the 

previously introduced method of Edwards (1997), and it was used because of its simple 

nature and easy understandability. Compared to the full process of the Edwards (1997) 

method, this process was easier to implement through a survey. 

On the second question, the participants were also given the option to include free-form 

answers about any topics related. This option was presented to gather less-formal opinions: 

for example, it gave the option to add criteria to the previous question’s list or suggest 

minimum criteria for supplier selection in the thesis. It was mandatory to answer the first 

question, but not the second question. The participants were also informed of the anonymity 

of their answers and the deadline for answering the survey as well as the mandatory nature 

of the first question.  
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5  Current state of sustainability 

In this chapter, the current maturity level of the focal company’s SSCM is introduced based 

on the previous development project. The development project examined the focal 

company’s sourcing and logistics processes, defined the current maturity level of SSCM and 

identified the key areas for improvement. The results of the development project are 

summarized in the first section, and a benchmarking analysis is conducted in the second 

section to compare practices of companies in the field as well as build a basis for how the 

SSCM strategy and practices could be formatted in the focal company. The third and last 

section then defines the maturity level that the focal company should target. 

5.1  Sustainable supply chain management in the focal company 

This section presents the current SSCM in the focal company based on the previous 

development project. The focal company’s sustainable sourcing management is strongly 

based on the tools presented in Table 5. CoC, compliance to the focal company’s blacklist, 

audits and supplier checks against sanctions were identified as the primary methods. 

Although these tools are utilized, they also have limitations, which include that all tools are 

also not used with all suppliers, only the key suppliers, and some documents can even be left 

unsigned in a hurry. The limitations can result in an integration gap of sustainability issues 

for the non-critical suppliers but also lower-tier suppliers.  

The tools utilized in logistics differ from sourcing. Longer transportations are made with sea 

freight, and air freight is avoided. Sustainability is largely managed by selecting 3PL 

providers with more sustainable options, sustainability programs and sustainability-related 

certifications and reputations. Optimizing routes and freight, as well as choosing green 

alternatives are also utilized. In logistics, spare part transportations and other urgent 

deliveries were raised as a crucial sustainability issue, and they sometimes have to be 

delivered by air freight or dedicated trucks. Supplier meetings are also utilized in logistics, 

and many logistics providers present their sustainability efforts in them.  
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Table 5. SSM tools used by the focal company in sourcing. 

Used tool Details Limitations 

Code of Conduct for 

suppliers 

CoC sets minimum 

requirements on sustainability 

issues based on SDGs 

Not required from all suppliers 

Compliance to the 

blacklisted materials 

Prohibits certain materials and 

requires suppliers to report any 

exceptions 

Not required from all suppliers 

Audits (or rapid 

plant assessments) 

For key suppliers before 

contracting and later every few 

years 

All questions are not brought up with all 

suppliers, which may limit the emphasis 

of sustainability issues on audits 

Supplier checks 

against sanctions 

Suppliers are checked against 

sanctions lists, followed 

continuously 

- 

Certifications and 

following standards 

Are considered in supplier 

selection, e.g., ISO 9001 & 

ISO 14001 

Preferred but not required 

Supplier self-

assessments 
Questionnaires alongside audits - 

Lower-tier supplier 

management 
Asked during audits 

Focuses on social sustainability and 

compliance to the blacklisted materials 

Supplier meetings 
Held regularly for key 

suppliers 
- 

 

Although various tools are currently used by the focal company, sustainability-related 

guidelines, and especially objectives, were found limited or missing. There are currently no 

sustainability-related goals or performance measurement metrics established, and the 

supplier criteria is based on legislation and compliance. Although SSCM risks have not been 

systematically identified, long and broad supply chains as well as supply chains located in 

Asia were raised as a crucial risk, mainly due to transparency and traceability issues. 

Suppliers are not currently required to report their emissions, since especially product-

specific emissions are not available yet. However, the company does calculate its own 

carbon footprint. Scope 1 and 2 emissions are calculated, as well as scope 3 to an extent. 

Emissions from transport are mainly well available from 3PL providers. Urgency and 

sustainable options being more expensive are seen as a challenge, as well as the unclear 

strategy and manual measurement and control systems.  

The focal company is placed on level 2 of the SSCM maturity model by Reefke et al. (2014). 

The focal company follows compliance and prohibits materials with the blacklist, but the 

consistency and strategic connection of SSCM is quite low. The company’s main 
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sustainability efforts are internal, but procurement’s sustainability objectives and guidelines 

are limited or missing. These are all characteristics described by Reefke et al. (2014), Correia 

et al. (2023) and Okongwu et al. (2013) for level 2 companies.  

5.2  Benchmarking analysis 

The benchmarking analysis was conducted for three peer companies: ABB, Danfoss 

(Editron) and Wärtsilä. Since Danfoss (Editron) is part of Danfoss, and the company only 

releases reports for the whole group, Danfoss (Editron) is equated with Danfoss. This also 

enables a more comprehensive analysis of the company, although it must be remembered 

that the information used is secondary data from public sources, such as sustainability 

statements and annual reports, and therefore the information may not be fully complete or 

comprehensive. The results of the benchmarking are summarized in Table 6. The assessment 

criteria were formed based on the introduced theory, where it was recognized that clear 

objectives, guidelines and performance measurements are crucial aspects of mature SSCM. 

Table 6 introduces the sustainability aspects used by the three peer companies as well as the 

focal company. The assessments are made using a three-scale analysis: applied or 

established, partial and not applied based on whether the company uses the specific practice 

in their SSCM. For clarity, these are also shown in colors, green for applied, yellow for 

partial and red if the practice is not used in the company. Table 6 also includes short 

explanations for some practices on how they are implemented in the companies. 
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Table 6. SSCM in the peer companies and the focal company. 

Practice ABB 
Danfoss 

(Editron) 
Wärtsilä 

Focal 

company 

Sustainability 

requirements for 

suppliers 

Applied Applied Applied Applied 

Sustainability issues as 

criteria in decision-

making 

Applied, e.g., 

validated third-

party scorecard 

for key suppliers  

Applied 

Applied, e.g., 

Vendor 

management 

system rating for 

suppliers 

Partial 

Sustainability-related 

objectives in supply 

chain management 

Established, both 

internal  

and external 

Established,  

both internal  

and external 

Established, both 

internal and 

external 

Not established 

Sustainability-related 

risk management 

Applied 

systematically 

Applied 

systematically 

Applied 

systematically 

Partial, not 

systematic 

Code of Conduct for 

suppliers/business 

partners 

Applied, includes 

an implementation 

guide 

Applied Applied 
Applied for 

key suppliers 

Supplier collaboration 

in sustainability issues 
Established Established Established Partial 

Supplier development 

in sustainability issues 
Established Established Established Not established 

Visibility of lower-tier 

suppliers 
Partial Partial Partial Partial 

Final responsibility for 

sustainability issues 

Established and 

shared, e.g., Chief 

Communications 

and Sustainability 

Officer, 

Sustainability 

Council 

Established and 

shared, e.g., 

Chief 

Sustainability 

Officer, 

Sustainability 

Leadership 

Team 

Established, 

Executive vice 

president 

No clear 

responsibilities 

Sustainability 

incentives 

Applied, 

management 

remuneration 

partially based on 

sustainability 

Applied, 

management 

remuneration 

partially based 

on 

sustainability 

Applied, 

management 

remuneration 

partially based 

on sustainability 

Not applied  

References 

(ABB 2023a; ABB 

2023b; ABB 

2026b; ABB 

2026c) 

(Danfoss 

2025a; Danfoss 

2025b; Danfoss 

2026) 

(Wärtsilä 2021; 

Wärtsilä 2025; 

Wärtsilä 2026a; 

Wärtsilä 2026b; 

Wärtsilä 2026c) 
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Table 6 shows that all three peer companies have established clear sustainability-related 

goals that are tied to the incentives of management or senior management. For example, 

ABB has set near-term and long-term objectives: the company is targeting an 80 % reduction 

in their scopes 1 and 2 emissions by 2030 and 100 % reduction by 2050. The company also 

has significant targets for reducing scope 3 emissions, aiming at 90 % reduction by 2050. 

The baseline for scopes 1 and 2 is 2019 and 2022 for scope 3. (ABB 2026a) For ABB, 10 % 

of their Group Executive Committee’s incentives were based on whether the company 

achieved their short-term sustainability targets (ABB 2026c). Danfoss also has multiple 

targets, for example it aims that at least 80 % of their high-risk suppliers are audited by a 

third-party by 2030 (Danfoss 2026). Wärtsilä is aiming at reducing scope 3 emissions by 

setting a goal for their suppliers to reduce scopes 1 and 2 emissions related to Wärtsilä’s 

deliveries by 25 % by 2030. Wärtsilä also has an internal emissions reduction target, for 

becoming carbon neutral in their own operations by 2030. Wärtsilä also has sustainability 

integrated into their initiatives, for example 15 % of their Chief Executive Officer’s variable 

pay in 2025 was tied to achieving sustainability targets. (Wärtsilä 2026a) ABB and 

Danfoss’s sustainability targets have been validated by a third party, the Science Based 

Targets initiative (SBTi) (ABB 2026c; Danfoss 2026). Wärtsilä, however, explains that their 

targets are yet to be validated by SBTi (Wärtsilä 2026a). 

All three peer companies also have clear responsibilities regarding sustainability, having 

either one person or a specific team hold responsibility for integrating sustainability into the 

company’s operations. The peer companies also have systematic and continuous approaches 

to sustainability risk management, for example ABB and Wärtsilä categorize suppliers and 

assess supplier risk already before accepting companies as their suppliers (ABB 2026b; 

Wärtsilä 2026c). The peer companies also have extensive supplier collaboration as well as 

development, and they utilize sustainability criteria as performance criteria in supplier 

selection. ABB, for example asks their most impactful suppliers to get a validated supplier 

scorecard from EcoVadis, which they utilize when evaluating suppliers’ performance and 

selecting suppliers (ABB 2026c). The peer companies do not have full visibility into their 

lower-tier suppliers on the whole value chain, but they do require their suppliers to forward 

sustainability criteria for their suppliers, enhancing sustainability thoroughly. 
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Figure 11. The benchmarked companies placed on Reefke et al. (2014) maturity model. 

Figure 11 illustrates the benchmarked companies’ placements on the SSCM maturity model 

by Reefke et al. (2014). Since the benchmarking is based on secondary data, the assessment 

of the peer companies may not be absolutely accurate. However, the information analyzed 

strongly suggests that these companies are on two of the highest levels, levels 5 or 6, on the 

maturity model. The peer companies’ processes, guidelines, targets and objectives are 

clearly defined with incentives and responsibilities that guide towards enhancing 

sustainability. They also collaborate extensively with suppliers and aim at developing them. 

This shows significant proactivity. The peer companies also report comprehensively about 

their sustainability initiatives, which points to sustainability leadership. The benchmarking 

highlights a gap between the focal company’s and its peers’ sustainability initiatives, mainly 

in the lack of systematic risk management and clear sustainability guidelines and objectives. 

5.3  Defining the targeted sustainability level 

Legislation, such as the CSDDD, drives companies from reactive SSCM towards systematic 

risk management (PwC 2025). Although the focal company falls outside of the direct scope 

of the directive (PwC 2025), the directive and other increased sustainability legislation also 

pushes smaller companies to advance their sustainability initiatives. The pressure also stems 

from market competitors and customers, and smaller companies need to align their processes 
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more with their industry peers if they want to remain competitive. Although, as mentioned 

by Camp (1989), larger companies have more resources to advance things and therefore in 

benchmarking, it needs to be remembered that smaller companies often cannot target the 

absolute same levels and practices as their larger peers. 

Still, a significant change in the focal company’s sustainability is needed to remain 

competitive and to be able to respond to the requirements of legislation and customers. 

However, transitioning from level 2 to levels 5 or 6 on the SSCM maturity model by Reefke 

et al. (2014), where its larger peers are, is not realistic in the short term or even long-term 

without significant increase in resources. Therefore, the focal company should focus its 

initiatives on establishing clear guidelines, objectives and metrics, and consequently 

transitioning to level 3 in the short term. In the medium term, transitioning to level 4 could 

also be the objective. The focus of this thesis is on defining the company’s policies towards 

level 3 and providing some guidance for the possible future transition to maturity level 4, 

therefore providing a solid foundation for the sustainability transition. 

  



53 

6  Empirical findings 

This chapter introduces the empirical findings from different research methods in the thesis. 

On the first section, the development project’s interviews are discussed from the perspective 

of future sustainability. The second section introduces the external interview results and 

discusses general sustainability practices in the industry as well as the practices used in the 

external interviewee’s company. The third section discusses the results of both surveys of 

the thesis. 

6.1  Internal insights on focal company’s future sustainability 

The internal interviews conducted during the development project highlighted a few insights 

into how sustainability should be accounted for in the focal company. When being asked 

about the importance of sustainability, all nine participants explained that they think 

developing sustainability is crucial and explained that they are willing to improve 

sustainability in the limits of other daily work. However, all seven sourcing and logistics 

participants highlighted that hurry and sustainable options being more expensive limit their 

abilities to focus on sustainability issues.  

All nine interviewees also discussed the importance of following sustainability regulation, 

although challenges with knowing region-specific regulation were also recognized. When 

asked about what sustainability requirements or criteria suppliers should be assessed with, 

standards, compliance with regulation and low emissions, especially for logistics providers, 

were brought up. Participant S5 also highlighted that there are no sustainability requirements 

in the quotation request -template, and that adding some would be beneficial in developing 

sustainability. Participant S5 also suggested discussing sustainability issues in supplier 

meetings as well as discussed the challenges of the missing procurement strategy and manual 

and missing monitoring tools.  

Overall, internal opinions on sustainability development were primarily positive, although 

challenges, such as manual monitoring, expensiveness and lack of resources were also 

recognized. Internal suggestions for sustainability development included standards as 
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criteria, choosing alternatives with lower emissions as well as bringing up sustainability 

issues in supplier meetings. When developing the framework and guidelines for 

sustainability, it must be recognized that easy understanding and usage are crucial in a busy 

work environment. 

6.2  Industry practices from the external interview 

The interview with an external professional, held with another technology company’s 

supplier sustainability and quality director, brought up various practices and suggestions for 

the focal company to implement in their sustainability transition. The interview covered 

various topics, such as measuring supplier performance, setting SSCM objectives and 

tackling challenges. Internal and external incentives regarding SSCM were also discussed. 

To begin with, participant E1 explained that they think CoC is the starting point for a 

sustainability transition and it should include environmental and social sustainability issues, 

although they are often included on a quite general level. Another useful tool would be a 

basic supplier relationship management (SRM) program that is linked to ESG data. 

Participant E1 also explained that CoC should also explain how suppliers are monitored and 

managed, for example auditing can be conducted to ensure compliance with the CoC. They 

explained the criteria for which suppliers the company audits:  

“[…] and there are multiple criteria. We, of course, check spend, criticality, we use risk 

matrices, check high and very high-risk countries, if a supplier takes part in our SRM 

program and how often we use the supplier. […] When we onboard a supplier, we already 

audit sustainability and the basic quality audit. […] We have a three-year cycle but the 

greatest focus in ESG audits is on high-risk countries.” 

Participant E1 also highlighted the importance of third-party audits for first-tier suppliers, 

but also for lower-tier suppliers’ social sustainability issues. They explained that audits 

conducted by a third party improve the transparency of audit results. Participant E1 

explained that a third party also acts as a validator for their and their suppliers’ emission 

reduction objectives. They use third-party validated emission reduction objectives also to 

measure suppliers’ performance as well as set objectives for their supply chain through them: 

a certain percentage of suppliers should have third party validated emission reduction 
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programs. This also makes it easier to track emission reduction for lower-tier suppliers, 

because lower-tier suppliers can also be included in the emission reduction programs. The 

company also uses the same principle for logistics providers, although the focus of the 

logistics criteria is often on other things, such as emissions and ensuring human rights. 

For social sustainability, the company audits suppliers and if any development issues are 

brought up, they follow whether they are fixed. Participant E1 also mentioned that measuring 

how well the internal personnel know and understand sustainability issues and know how to 

educate suppliers is beneficial, since business-oriented procurement specialists often see cost 

efficiency as the main target. 

Although Participant E1 views setting minimum requirements as a challenging issue, they 

explain that minimum requirements often arise from regulation and standards. They also 

note the cost of certificates, especially for smaller suppliers: 

“But I must mention that we cannot require that every supplier is certified. It [having 

standards as minimum criteria] means that we write down what would be the minimum level 

for granting the certification and ensure that they [suppliers] act in the same way.” 

Participant E1 also mentioned that different suppliers should have different requirements 

and gave an example that a supplier that provides work at a site must have strict social 

requirements. They also highlighted the country-specific risk assessments, especially in the 

management of social risks. Regarding supplier scorecards, Participant E1 advised keeping 

the scorecard simple enough, with critical points for poor performance and highlighted the 

challenges of determining whether a supplier’s performance is poor, good or excellent as 

well as assessing suppliers from different regions.  

Regarding incentives internally as well as externally, Participant E1 mentioned that their 

company has improved the sustainability performance of suppliers significantly by including 

suppliers’ sustainability targets internally into the personnel’s bonus targets. Some reward 

programs have also been conducted for suppliers, but Participant E1 explained that one way 

to motivate suppliers is to describe what their competitors are doing. Participant E1 

mentioned that also explaining the benefits of sustainability and having clear objectives, 

guidelines as well as monitoring and supporting the work closely can act as a motivator 

internally. Suppliers can also be helped through collaboration and development, for example 

educating suppliers on how to calculate their emissions, doing production optimization and 



56 

directly asking suppliers what they would need help with. Collaboration can be achieved 

through developing more environmentally sustainable products and materials together, 

discussing recycling and recyclability as well as trying to start product specific emission 

calculations. Participant E1 has noticed that suppliers often have good capabilities for 

calculating their emissions. 

At the end of the interview, when being asked if the interviewee had anything else to 

mention, they explained the importance of the connection to the company strategy: 

“Our starting point was the whole company’s strategy. When sustainability came, of course 

we had own KPIs for sustainability, […] we had to start with the company level strategy, so 

that when we started to implement everything, every function, organization and market, 

everyone had their own [guidelines]. We explained what this has to do with you and what 

you need to do, and that is where it all started. I think that the link to the company level 

strategy is important, so that commitment from management, from the top level, is ensured, 

because if that has not been established, it [increasing sustainability] will not work.” 

This statement is in line with Pagell and Wu’s (2009) explanation that the orientation 

towards sustainability begins from top management, but the responsibility must be shared 

through all functions. The interview also covered the topic of power imbalance of the 

customer and the supplier, and Participant E1 explained that a greater culture shift could be 

needed, if a customer feels like they cannot require things from suppliers. They explained 

that a customer should have the right to require things from suppliers. Conclusively, the 

findings from the external interview emphasize that supplier scorecards should be designed 

with low complexity and easy understanding in mind. Participant E1’s expertise shows that 

internal incentives and motivators need to be combined with collaborative supplier 

relationship management.  

6.3  Internal surveys 

The results of the point allocations for both sourcing and logistics suppliers are presented in 

Table 7 and Table 8. The criteria were re-organized from the biggest average to the smallest 

average for easier comparing, and the results and calculations of averages, medians and 

standard deviations were taken from the Webropol survey tool’s basic report. The min and 
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max values show the individual smallest and largest values that were given to the specific 

criterion. 

Table 7 shows the results of the point allocation made for sourcing. The results show that 

financial criteria are still valued the highest in traditional sourcing. Pricing and total cost of 

ownership (TCO) were selected as the most important criterion, with an average score of 

23,6. This indicates that the focal company’s experts value financial attributes and think that 

they should be the most important in suppliers’ performance evaluations. Social aspects of 

sustainability were ranked as the least important, employee development and trainings 

getting only an average of 3,7 points. Table 7 also indicates great deviation, especially in the 

highest-ranking criteria. This can be explained by the low number of respondents in the 

survey. 

Table 7. The results of point allocation for supplier evaluation survey. 

 Min 

value 

Max 

value 
Average Median 

Standard 

deviation 

Total cost of ownership (TCO) and 

pricing level 
15,0 40,0 23,6 20,0 9,0 

Quality and accuracy (e.g., low number 

of reclamations) 
10,0 20,0 13,4 12,0 3,6 

On-time-deliveries (OTDs) 5,0 25,0 13,0 11,0 6,3 

Collaboration and communication 10,0 15,0 11,0 10,0 1,9 

Innovativeness 4,0 10,0 7,3 7,0 2,7 

Sustainable materials and recycling 1,0 10,0 6,6 7,0 3,2 

Low carbon footprint 1,0 10,0 6,1 5,0 3,2 

Sub-supplier management 0,0 10,0 5,7 5,0 3,5 

Fast deliveries 0,0 10,0 4,9 5,0 2,9 

Work safety and low number of 

accidents 
0,0 7,0 4,7 5,0 2,2 

Employee development and trainings 0,0 10,0 3,7 5,0 3,6 

 

Sourcing’s open-ended second question highlighted different areas of supplier assessments. 

One respondent brought up the fact that the share of importance of any supplier criterion 

also depends on the supplier’s category, and that social and environmental sustainability 

themes often cannot be seen as a priority. This respondent explained this further: 

“In my opinion we rarely are in a position of power and leverage to, besides strict cost and 

OTD adherence, demand ‘more than required’ levels of focus on sustainability and 

increased standards. Larger companies can arguably use their leverage to demand stricter 
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adherence to their own standards without sacrificing cost or delivery reliability, but we 

rarely have such luxury.” 

This should be seen as an important remark and considered when developing the 

sustainability guidelines towards the development of the focal company’s SSCM maturity. 

Another respondent highlighted a topic for easy usage of the developed tools:  

“Important development requirement should be that we are having supplier performance 

criteria which is easy to fill, easy to follow and easy to make comparison between suppliers. 

System that is reading information and creating comparison including dashboard without 

massive manual work.” 

Easy implementation and understanding should therefore be implemented in the 

development of sustainability tools in this thesis. Overall, in the sourcing’s survey, four out 

of seven respondents answered the non-mandatory second question, and three respondents 

out of those four brought up the topic of minimum requirements. All three thought that social 

and environmental performance of suppliers should follow international compliance. This 

number can be affected by the question not being mandatory, and therefore not every 

respondent’s opinion on the topic of minimum requirements for suppliers is available. 

While the results of the sourcing’s survey highlighted economic aspects of sustainability, 

comparing these with the results of the logistics team, which is closer to the actual flow of 

goods, needs to be analyzed. The point allocation of the logistics provider evaluations is 

presented in Table 8. From the logistics survey’s respondents, four out of six answered the 

second open-ended question. 
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Table 8. The results of point allocation for logistics provider evaluation survey. 

 Min 

value 

Max 

value 
Average Median 

Standard 

deviation 

On-time-deliveries (OTDs) 10,0 35,0 20,0 20,0 8,4 

Total cost of ownership (TCO) and 

pricing level 
10,0 20,0 15,5 15,0 3,4 

Collaboration and communication 10,0 25,0 14,2 10,0 6,6 

Quality and accuracy (e.g., low number 

of reclamations) 
9,0 15,0 11,5 10,0 2,7 

Fast deliveries 0,0 20,0 10,5 11,5 7,2 

Flexibility 5,0 15,0 9,1 10,0 3,8 

Route and fill optimization 0,0 10,0 4,3 5,0 3,6 

Low carbon footprint 0,0 5,0 3,5 5,0 2,3 

Innovativeness 0,0 10,0 3,5 3,0 3,9 

Green transportation options 0,0 5,0 3,2 4,0 2,2 

Work safety and low number of 

accidents 
0,0 10,0 3,2 2,0 3,9 

Employee development and trainings 0,0 5,0 1,5 0,5 2,1 

 

Both surveys showed great appreciation for the cost effectiveness of suppliers. In logistics 

results, however, on-time deliveries (OTDs) were valued as higher on average than TCO, 

which suggests that the logistics team values accuracy and reliability over merely low prices. 

Collaboration and communication were also given a large share of points in the logistics 

survey, and this was also seen in the open-ended second question, where one respondent 

answered regarding logistics: 

“[…] From an operational perspective, however, the importance of flexibility and 

communication readiness cannot be understated as they directly correlate with delivery 

reliability and quickness. This is one of the few ‘differentiators’ between providers and is 

arguably worth a small premium to ensure reliable delivery.” 

This respondent also explained that logistics providers often have little differences in their 

services, which then guides the purchasing of logistics to consider the pricing levels as the 

most important criterion. Another respondent also brought up the importance of logistics 

provider’s visibility tools, such as “Track & trace”, which also highlights communication’s 

importance. 

Minimum requirements were also discussed in the open-ended logistics answers. Similarly 

to the sourcing’s survey, compliance with regulation and international laws was brought up 
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by two respondents. Additionally, one respondent also highlighted reporting and 

compliance:  

“Minimum requirements should include compliance with labor standards (no forced or child 

labor), environmental and safety regulations, GDPR [General Data Protection 

Regulation] -compliant data handling, and the ability to provide basic sustainability 

reporting such as CO2 emissions or energy use.” 

Clear and accurate reporting was also brought up in another answer, where the respondent 

also discussed standards as minimum requirements:  

“As a minimum requirement I would also add quality management systems - at least ISO 

9001 and ISO 14001, and as additional benefit could be ISO 45001. Additional minimal 

requirements could be logistics industry specific certifications such as AEO [Authorized 

Economic Operator], IATA [International Air Transport Association], IMDG [International 

Maritime Dangerous Goods] /ADR [European Agreement concerning the International 

Carriage of Dangerous Goods by Road] depending on the service type provided. With 

regards to performance criterion, I would also highlight the capabilities of a service 

provider to report performance in clear and accurate way. […]” 

With regards to the following development of sustainability in the focal company, the most 

important requirements seem to be easy understanding and implementation alongside 

communication and OTDs. Overall, the surveys highlighted the economic aspects of 

sustainability and brought up the challenge of not being in the position to require compliance 

exceeding sustainability performance from suppliers.  
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7  Developing a management system for supply chain 

sustainability 

The starting point for the sustainability transition is the theoretical synthesis presented in 

section 3.4. The theoretical framework gathered in chapters 2 and 3 suggest that in order to 

advance on the SSCM maturity scale and achieve strategic sustainability change, designing 

or redesigning the focal company’s SSCM is needed. This includes strong management 

commitment, sustainability objectives, sustainable supplier criteria, sustainability 

performance measurement as well as collaboration with suppliers and possibly other 

stakeholders. In chapter 2, it was defined that companies on SSCM maturity level have 

defined sustainability objectives as well as some sustainability tools in use. Companies on 

level 4 have established systematic performance measures and at least some proactive 

supplier collaboration. This chapter will build on these to bring the focal company towards 

a more sustainable supply chain and construct a first draft of the management system for 

supply chain sustainability, which will then be validated and finalized in the next chapter. 

7.1  Orientation towards sustainability 

As Pagell and Wu (2009) explained, managerial commitment to sustainability is crucial in 

sustainability transitions. This is also supported by the development project’s internal 

interviews as well as the external interview. In the theoretical framework, multiple sources 

(e.g., Pagell & Wu 2009; Villena & Gioia 2018) also highlighted responsibility and 

orientation towards sustainability through all personnel. The internal interviews discussed 

the importance of sustainability development to the participants. All participants explained 

that they would be willing to advance sustainability within their resources, which supports 

the transition and shows that the orientation towards sustainability already exists in the focal 

company. Managerial orientation for sustainability also exists in the focal company, as there 

were also employees with managerial roles participating in the internal interviews.  

Participant E1 brought up the support from management, which also needs to be ensured in 

the focal company. Through this thesis, guidelines and objectives for SSCM are 



62 

implemented, which acts as support for the transition. The personnel should be educated and 

trained to understand the importance and motivation for the sustainability transition. For 

example, sustainability often brings competitive advantage (e.g., Beske & Seuring 2014; 

Blits et al. 2025) as well as offering different advantages and new customers to the focal 

company (Beske & Seuring 2014). Both, internal and external interviews, also showed that 

customers are increasingly requiring more advanced sustainability programs. The 

management’s role is to support the personnel in understanding the management system and 

implementing it in day-to-day work.  

In addition, including sustainability-related incentives into both management and 

employee’s bonus targets is supported by various evidence in this thesis: the theoretical 

framework (e.g., Pagell & Wu 2009; Villena & Gioia 2018), the benchmarking analysis that 

showed that industry peer have already linked their management renumeration to 

sustainability targets, and the external interview, in which participant E1 described that they 

achieved high results in sustainability after bringing sustainability incentives to both 

management and employees. Sustainability incentives should therefore also be established 

to motivate personnel in the transition. These should be linked to SSCM objectives that will 

be introduced later.  

To tackle the challenges of not having enough time to advance sustainability issues in daily 

work, clear responsibilities and resources need to be allocated to sustainability. Although 

sustainability should be seen as a shared responsibility (Pagell & Wu 2009), ABB, Danfoss 

and Wärtsilä have all also allocated significant resources to improving sustainability. The 

focal company could assign more resources to advancing sustainability if they wish to find 

more industry-specific measures and practices to implement. 

7.2  Designing supplier performance measurement 

Measuring suppliers’ performance is an important aspect in knowing how sustainably they 

operate and how the performance indicators are developing. The importance of performance 

measurements was highlighted through theory (e.g., Hariyani et al. 2024; Villena & Gioia 

2018), the benchmarking’s results as well as the external interview. Also, the ISO 20400 

2017 brings up the creation of SMART objectives, in which one aspect highlights 

measurable goals. The results of the internal surveys highlighted the importance of a 
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measurement system that is easy to understand, fill and that makes it easy to perform 

comparisons between suppliers. In the theoretical framework, the creation of a sustainability-

balanced supplier scorecard was introduced through Doolen et al. (2006). A supplier 

scorecard was also discussed with Participant E1, who advised on keeping the scorecard 

simple enough.  

 

Figure 12. Supplier scorecard for assessing suppliers’ performance. 

A supplier scorecard was created with the help of internal experts’ opinions for traditional 

suppliers as well as logistics providers. These scorecards can be seen in Figure 12 and Figure 

13. The weighting for each criterion, that can be seen in both scorecards on column D, was 

decided based on the internal surveys’ averages that were introduced previously in Table 7 

and Table 8. The averages were assessed and seen to present all three TBL perspectives in 

both surveys, and although sustainability does not get a large percentage of the total ranking, 

it is a starting point and should be revised after the implementation and demonstration of the 

scorecards. 
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Figure 13. Supplier scorecard for assessing logistics providers’ performance. 

The scorecards were executed on Microsoft Excel for easy access and understanding. The 

principle is to fill out only the orange-based cells: firstly, the supplier’s name on cell B3, and 

then the ratings for each criterion on column E. To assess a specific criterion, it should be 

evaluated whether a supplier is below expectations, meets expectations or exceeds them. If 

the rating for a specific criterion is below expectations, the scorecard highlights the number 

with red font. The scorecard then automatically calculates the score for each specific 

criterion on column F as well as the full score for the supplier based on the individual 

criteria’s scores and weightings. The supplier’s full score can be seen in cell C3 on both 

scorecards. This cell also changes colors based on the ranking of the supplier: red, if the 

score is under 60 %, yellow, if the rating is between 60 % and 80 %, and green, if the ranking 

is 80 % or over. These present suppliers with poor, satisfactory and preferred performance. 

The percentages needed to be reassessed from Doolen et al. (2006) scorecard, in which the 

ranking 70 % for conditional performance, 70 % to 89 % for satisfactory performance and 

90 % or over for preferred suppliers. These were reassessed, because if a supplier receives a 

ranking of 3 on all criteria as in, they meet the focal company’s expectations and get a 

ranking of 60 %, their performance would be seen as poor on the Doolen et al. (2006) scale. 

This limit was changed to 60 % and therefore, if a supplier meets expectations, their 

performance should be seen as satisfactory. The limit for preferred suppliers was also 

decreased to 80 % for a more realistic assessment. The scorecards should be used as a 

decision-making support system, rather than an absolute tool for determining business 
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decisions. A supplier receiving a poor ranking does not automatically mean that they should 

be dropped as a supplier, but rather the ranking should be implemented as a wake-up call 

that something needs to be developed. Overall, collaboration should be utilized for 

performance development. If the supplier’s performance still does not improve, only then 

more severe actions should be considered. 

These scorecards should be firstly put into use for key suppliers, to demonstrate and 

understand their principles, and later for other suppliers, as seen beneficial. The topics should 

be discussed in supplier meetings, and the expectations should be reviewed together with the 

personnel in the focal company. To understand the development of suppliers over time, 

assessments with the scorecard should be made regularly (Doolen et al. 2006). At first, the 

assessments can be made quarterly, and if the suppliers’ performance has not developed in 

the short amount of time, the interval can be extended. In the longer term, the company could 

also start to utilize a third party’s, such as EcoVadis’s ranking of a supplier to ensure 

objective and validated ranking of suppliers. 

In logistics, it needs to be considered whether a scorecard is beneficial in assessing logistics 

providers. From the internal survey, it became apparent that the logistics providers often 

have very little differences in their performance, and therefore the assessment of logistics 

providers with a scorecard might be too complex and take away from the already limited 

resources. It should be considered if merely using a specific KPI for logistics providers’ 

emissions would be better in advancing logistics providers’ sustainability. This would also 

be easier for the focal company, as the internal interviews showed that the logistics partners 

currently have emissions data well available. For logistics, it could be more useful to only 

measure the carbon footprint of the focal company’s deliveries and try to reduce it by 

choosing more sustainable alternatives.  

In addition to the scorecards, incorporating sustainability into the focal company’s supplier 

KPIs would be beneficial (Hariyani et al. 2024; Villena & Gioia 2018). For sourcing, 

Participant E1 explained that they measure the percentage of suppliers that have third-party 

validated emission reduction objectives. The benchmarking companies have objectives that 

measure suppliers’ scope 1 and 2 emissions, which could also be an option for the focal 

company. The first of the suggested KPIs would be easier to measure, although it would 

require motivating suppliers. The second suggested KPI would require more work, as the 

collection of the emissions information from suppliers would need to be performed. 
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Participant E1 discussed that most of their suppliers already calculate their emissions, but if 

this is not the case for the focal company, supplier education and training could possibly be 

organized. Since the focal company’s internal interviews highlighted the lack of resources, 

measuring suppliers with third-party validated emission reduction targets would be a good 

starting point and easier foundation for improving their supply chain sustainability. This 

would also be in line with Villena and Gioia’s (2018) discussion that requiring suppliers to 

establish long-term sustainability goals increases the commitment to sustainability in the 

focal company’s supply network. 

7.3  Designing sustainable supply chain objectives 

Supply chain objectives on sustainability should be defined through the SMART principle, 

which suggests that the targets should be Specific, Measurable, Achievable, Realistic and 

Time-bound (ISO 20400 2017). To start with measurable, the goals could be derived directly 

from the performance measurement. A specific goal for the focal company would be to also 

incorporate suppliers’ third-party validated emission reduction objectives into their 

sustainability objectives. This approach is also supported by Participant E1’s description that 

organizational objectives should be derived from measuring performance metrics. 

Another criterion is that objectives should be time-bound (ISO 20400 2017). Based on the 

industry benchmarking and the insights from Participant E1, it is recommended that the focal 

company establishes an objective for supplier emission reductions. A realistic yet ambitious 

target would be to ensure that at least 80% of key suppliers have third-party, such as SBTi, 

validated emission reduction targets by 2030.  This would give the focal company time to 

take on the sustainability initiatives but also ensure swift actions towards sustainability. 

Furthermore, to ensure strategic alignment and credibility, the focal company should not 

only require its suppliers to validate their targets, but it should also validate its own targets 

with a third party.  

Regarding logistics, since emissions data is quite widely available, it can be recommended 

that the focal company bases their logistics sustainability objectives on the previously 

defined metrics and establishes a goal of reducing the external transportation emissions 

related to their deliveries by 30-40 % by 2032. This approach could be achievable, since data 

is available, but it also gives an ambitious and time-bound goal for the focal company. The 
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company has time to implement the sustainability changes to their daily work and still has 

many years to achieve the target. The objectives and especially their bounding to time should 

be further discussed with the focal company in the validation discussion to ensure better 

fulfillment of their needs. 

7.4  Designing supplier criteria and guidelines 

To ensure sustainable supplier selection, the starting point is the insights of Participant E1, 

where they explained that their company uses regulation and standards as a basis for 

minimum criteria. This already has a solid foundation in the focal company, as they do 

require suppliers to follow regulation and compliance and have a CoC in use, which means 

that significant changes are not required regarding supplier criteria. The focal company also 

acknowledges suppliers’ certifications, but it became apparent that they do not require 

certification or following standards from suppliers. Certifications should not be required 

either in the future, since they can be expensive, especially for smaller companies. This 

became clear in both internal interviews and the external interview. However, clearer 

guidelines regarding the CoC as well as standards should be established.  

In the development project, it was recognized that the CoC and compliance to prohibited 

materials is not required from all suppliers and they can be left unsigned from key suppliers 

when resources are low. Firstly, it can be recommended that the focal company brings greater 

attention to the usage of these documents and broadens their usage to all suppliers. Also, it 

should be required that suppliers forward these requirements to their suppliers to develop 

transparency and compliance through the lower-tier suppliers as well. This approach would 

help with closing the possible sustainability implementation gap on non-risky suppliers and 

lower-tier suppliers. 

Regulation as minimum criteria can be seen as a good foundation, but as mentioned before, 

the use of standards should be developed further. To ensure environmental sustainability, it 

should be required that although suppliers might not have an ISO 14001 certified 

environmental system, they should be at least following the standard. Similarly, ISO 45001 

standard, that considers occupational health and safety should be used at least with higher-

risk suppliers that provide work at a site and logistic providers. For smaller or lower-risk 

suppliers, a clear occupational health and safety program should be required to ensure social 
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sustainability. These will clarify the usage of standards and could even be stated in the CoC 

if the focal company sees it is necessary. It would also ensure that the focal company does 

not need to abandon smaller suppliers that cannot certify themselves but are following the 

standards. 

Next, in order to advance the previously defined sustainability objectives, suppliers should 

be increasingly encouraged to calculate at least their scopes 1 and 2 emissions. This should 

be required from suppliers increasingly, since in the future, if the focal company sets targets 

to lower all their emissions, this data is needed. Also, for logistics providers the emissions 

reporting should be emphasized further to ensure that the focal company is able to monitor 

the previously defined target of lowering transportation emissions. Optional or preferred 

criteria for suppliers should be implemented through the supplier scorecard. The scorecard 

can be used as a guideline for which suppliers should be preferred. In addition, it can be used 

to recognize suppliers’ high-risk areas and take action on developing them. 

To ensure the accuracy of sustainability data, sustainability should be given a greater focus 

in supplier audits, or at least it should be ensured that these things are considered. Risk 

management on sustainability issues can be recommended and categorizing suppliers based 

on risk level could be utilized to identify critical suppliers that should be audited. Participant 

E1 explained that their auditing program is focused on higher-risk countries’ suppliers, and 

similar approach could be implemented also in the focal company after the establishment of 

systematic sustainability risk management. Participant E1’s company also performs separate 

sustainability audits in addition to traditional ones, which increases the identification and 

management of sustainability risks. 

7.5  Implementing stakeholder collaboration 

The transition to a more proactive SSCM requires new ways of stakeholder collaboration, 

and at least on level 4 of Reefke et al. (2014) SSCM maturity model, this should include 

broader collaboration with suppliers and customers on sustainability issues. Correia et al. 

(2023) suggested including environmental criteria into design specifications that are 

provided to suppliers for level 4 companies, but this may not be realistic yet for the focal 

company. The starting point could be finding more sustainable solutions for design 
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specifications together with customers and suppliers and ensuring suppliers are educated on 

sustainability issues. 

As Participant S5 suggested on the internal interviews as well as what was mentioned in the 

theoretical framework, it would be beneficial to include sustainability topics in supplier 

meetings. As mentioned before, encouraging suppliers to calculate their emissions would be 

the starting point. According to the interviews with Participants Q1 and Q2, the focal 

company calculates their emissions based on a standard, meaning that the focal company 

could also have the means to share the knowledge onwards to suppliers. Participant E1 also 

explained that suppliers are also increasingly good at calculating their emissions, which 

suggests that this training is most likely not needed by many suppliers.  

To enhance recycling and remanufacturing, the focal company could collaborate with 

customers and suppliers on the sustainability benefits and possible monetary benefits of the 

issues. Participant Q1 explained that remanufacturing is already in use for some customers 

in the focal company, but this approach could be forwarded to other customers as well. 

Regarding recycling, for example reusable and recycled packaging should be developed and 

implemented more broadly. 

Although Participants E1 and S2 mentioned that product-specific calculations of emissions 

are mainly not available yet, this could also be another way to forward supplier collaboration 

in the future. In the future, the focal company could also consider collaboration with non-

traditional supply chain members, such as NGOs that could offer their expertise on 

sustainability issues and recognize the risks and possible defects. 

As Reefke et al. (2014) and Correia et al. (2023) describe, companies on level 3 have defined 

sustainability objectives, structures are implemented and supply chain members’ 

involvement can be limited. The authors proceed to add proactivity, systematic sustainability 

performance measures and purchasing sustainably produced goods for level 4. With the 

changes described to the focal company’s SSCM, they could proceed to the maturity level 

3. By advancing stakeholder collaboration and enhancing overall sustainability, level 4 could 

also be possible for the focal company soon.  
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8  Validating the management system in the focal company 

For ensuring the management system is found beneficial and can be used in the focal 

company, a validation discussion was held. This was held as an informal group discussion, 

during which a slideshow of the proposed artifact was presented. The discussion was not 

limited only to the end, but comments and discussion could be made during the whole 

meeting. The feedback from the focal company was mainly good, although some aspects 

still needed to be reconsidered or remodeled. This chapter will focus on redefining the 

management system to its final form, so that it can be used in the focal company effectively. 

Challenges regarding suppliers’ performance measurement were recognized. One challenge 

that was also recognized in the development of the scorecards, was that the rating scale of 

the scorecards is based on expectations. Although some themes in the scorecards can be 

measured accurately, such as carbon footprint or OTDs, setting absolute limits for them is 

challenging, which is why the rating scale was decided to be based on expectations. It was 

discussed that multiple people could fill out the scorecards, and then their average could be 

calculated. This would increase the objectiveness of the scorecards. An important remark 

that was discussed regarding the scorecards was that they should not be used for all suppliers 

at once. As also discussed previously, the assessments should be made for key suppliers first 

to demonstrate their use and later broaden the usage if seen as beneficial. In the first version 

of the artifact, it was suggested that logistics suppliers would only be evaluated with a KPI, 

but the focal company’s participants suggested that it might be beneficial to use the scorecard 

for logistics providers as well.  

Regarding the KPIs, a challenge about the focal company’s suppliers was also recognized. 

Before measuring suppliers’ third-party validated emissions reduction objectives, it should 

be measured how many suppliers even have sustainability objectives. This would be easier 

to implement at the beginning and also easier and more concrete to understand. Similarly, 

the primary challenge regarding the sustainability objectives was also the lack of knowledge 

of the starting level. In the first version of the artifact, it was suggested that the focal 

company targets that 80 % of their key suppliers would have third-party validated emission 

reduction objectives by 2030. This was seen as a challenge because the focal company is not 

aware of their suppliers’ current sustainability objectives. In the validation discussions, it 
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was suggested that the objective would be more attainable as in getting comprehensive 

information and more information about the sustainability objectives would be targeted first. 

Overall, in the validation discussion it was highlighted that collecting and gathering as well 

as measuring data should be the primary target in the beginning. This should also be 

implemented in logistics.  

Not many significant issues were raised in regards of the development of supplier criteria 

and guidelines. One remark regarding the broadening of the use of CoC and the blacklist 

was that, for example in indirect purchasing of office supplies, the use of blacklisted 

materials document would most likely not bring much value. It was suggested that the CoC 

and blacklist document would be required from all suppliers related to delivery projects. 

Emphasizing sustainability more in supplier audits was seen as a good proposal. 

Based on the validation discussions’ suggestions and alternations, the artifact of this thesis 

is summarized as follows: 

Orientation and commitment to sustainability 

Managerial commitment as well as personnel’s commitment to sustainability should be 

ensured. Managerial commitment should begin with the company-wide strategy that is 

implemented in every function and organization. Personnel’s commitment can be ensured 

by educating employees on why and how sustainability should be implemented into daily 

work. Personnel should be motivated by hands-on guidance as well as integrating 

sustainability objectives into the bonus targets. Resources should be allocated to 

sustainability development work, but operational responsibility for sustainability issues 

should be shared within the focal company. 

Measuring supplier performance 

Suppliers’ and logistics providers’ performance should be measured through sustainability 

balanced scorecards presented in the previous chapter. The scorecard rankings should be 

implemented regularly and seen as a supporting tool for decision-making instead of an 

absolute truth about how things should be done. If a supplier gets a poor ranking, a 

collaborative approach should be implemented to ensure their development. The scorecards 

should be utilized in collaboration, so that multiple people fill them out, and an average is 

calculated to ensure a more objective approach to supplier assessments. The assessments 

with the scorecards should be first made for key suppliers to demonstrate and assess their 
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usability. In the future, the weightings can be re-assessed or even a third-party ranking could 

be considered to improve comparability and transparency. 

In addition, sustainability-related KPIs should also be established. For traditional suppliers, 

the percentage of suppliers with emission reduction targets should be measured. Later, when 

the focal company has more information, suppliers’ third-party validated objectives should 

be used as a KPI. This would increase the transparency and legitimacy of the objectives. 

Because information about logistics providers’ emissions is better available, the focal 

company should measure the amount of emissions related to their deliveries.  

Sustainability objectives 

Before setting absolute emission reduction objectives, the first target should be to ensure 

data availability. This will improve and establish the foundation for the objectives later. In 

the few following years, the focal company should ensure emissions data availability from 

suppliers and logistics providers and collect sustainability data from them systematically. 

After this, SMART sustainability objectives should be established and, in the future, also 

validated by a third party, such as the SBTi.   

Supplier requirements and other guidelines 

Suppliers and logistics providers’ requirements and criteria do not need to be largely 

renewed. They should be established through regulation and compliance as well as 

standards. Regarding sustainability, at least the standard for environment management 

system, ISO 14001, and the standard for occupational health and safety, ISO 45001, should 

be considered. Other standards should also be considered and included if seen as beneficial. 

Suppliers should not be required to have certifications, but they should be required to follow 

the standard.  

The focal company’s CoC and list of blacklisted materials should be required to be signed 

by all suppliers that are related to delivery project. Suppliers that are only used for indirect 

purchases such as office supplies do not need to sign these documents, but this should be 

assessed case-by-case with every supplier and supplier risk. Risk management should be 

broadened and implemented more systematically to include sustainability risks, and the 

emphasis on sustainability issues in audits should be highlighted. In logistics, alternatives 

with lower emissions should be chosen proactively, and in purchasing, reasonable ordering 

batch sizes should be considered. 
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Stakeholder collaboration 

Supplier and customer collaboration regarding sustainability issues should be broadened, 

and alternatives with lower sustainability impacts should be developed together with 

suppliers and customers. Remanufacturing and recycling activities should be revisited and 

implemented, where they are possible. Sustainability reporting and emissions data should be 

increasingly required from suppliers, and when needed, emissions calculations can be 

educated to suppliers. This would ensure a foundation for setting the sustainability objectives 

in the near future. 

These changes and additions to the focal company’s SSCM enable a defined management 

system and allow a transition to SSCM maturity level 3. In the future, when the focal 

company establishes their own defined sustainability objectives and possibly validates them 

with a third party as well as begins a more proactive sustainability collaboration with 

stakeholders, the focal company could reach SSCM maturity level 4. 
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9  Discussion and conclusions 

This chapter answers the research question as well as discusses the societal implications and 

limitations of the study. In the last section, future research topics are also suggested. 

9.1  Answering the research questions 

The objective of this study was to create a description for the focal company of how their 

SSCM should be developed. This was presented in the previous chapter as the final version 

of the artifact. The first research question was: 

Q1: “How does the sustainability of the focal company's supply chain management compare 

to other companies in the industry?” 

This research question can be answered through the conducted benchmarking analysis, 

which revealed a gap in the focal company’s and the peer companies’ sustainability 

practices. ABB, Danfoss (Editron) and Wärtsilä can all be placed on levels 5 or 6 of the 

Refke et al. (2014) SSCM maturity model based on the public sources, such as annual report 

and sustainability statements, that were available when conducting this thesis. The focal 

company, however, was placed on level 2 of the same maturity model. The peer companies 

all have clear sustainability objectives, systematic sustainability-risk management and they 

all have implemented sustainability-related collaboration and development for suppliers. 

The peer companies also have defined responsibilities regarding sustainability, and they 

have sustainability integrated at least into the management’s incentives. The focal company, 

however, does not have systematic risk management regarding suppliers’ sustainability 

issues or defined sustainability objectives. The focal company’s sustainability-related 

guidance also seemed to be limited. 

Camp (1989) highlighted that benchmarking results can vary depending, for example on 

organization size. This needed to be recognized when putting the results of the benchmarking 

into use in the thesis. As the focal company is significantly smaller actor in the industry, they 

cannot have the same resources or capabilities to implement sustainability as their larger 

industry peers.  
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The second research question was:  

Q2: “To which level and how should the focal company’s sustainable supply chain 

management be developed?” 

As mentioned, the focal company does not have the same resources and capabilities to 

implement sustainability as its larger industry peers. Therefore, the focal company should 

not be required to target sustainability levels 5 and 6 at least in the short term. These levels 

also are not realistic yet before establishing a clear foundation for SSCM. The focal company 

should target level 3 first in the short term, and later, in the medium term, the target should 

be to transition to level 4. 

The theoretical framework suggested that the areas for SSCM improvement are commitment 

and orientation towards sustainability, sustainability performance measurement, 

sustainability objectives, sustainable supplier criteria as well as stakeholder collaboration 

and supplier development. To summarize, the created artifact ensured these by presenting 

guidelines for the sustainability transition. It included ensuring motivation and clear 

guidance for personnel as well as measuring suppliers’ sustainability performance through 

KPIs and scorecards. The focal company should also start systematic emissions data 

collection from suppliers to ensure a stable foundation and later establish more specific 

SMART goals for sustainability. Suggested supplier criteria were focused on ensuring 

compliance with regulation and standards, and guidance was clarified to fill implementation 

gaps that could present sustainability issues with suppliers of lower importance. It was also 

recommended that sustainability is emphasized in supplier audits, and that stakeholder 

collaboration is developed. The outcome and presentation of the management system for 

supply chain sustainability can be seen in more detail in the previous two chapters.  

Overall, this thesis and the SSCM management system should be seen as a suggestion for 

the focal company rather than an absolute truth, and its purpose is to add to the previous 

sustainability guidelines and principles. The focal company can and should develop the 

management system to better respond to its needs in the future. However, this thesis does 

provide a stable foundation for improving SSCM in the focal company. 
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9.2  Implications and limitations 

The theory on SSCM is greatly focused on what should be done, but the “how” can be seen 

as limited. This thesis presents a synthesis for improving SSCM and a concrete example for 

how the synthesis can be utilized in practice, which bridges this implementation gap and 

provides an illustration of implementing the theory to practice. Although sustainability 

issues have been highlighted and seen in a greater role recently, the implementation for 

smaller companies is not seen as often. This thesis also provides an example of that by 

illustrating how smaller companies cannot simply copy their larger industry peers’ practices, 

but they need to act within their resources. This thesis brings together data from both 

theoretical sources and industry examples, combines them and thereby provides the focal 

company with defined guidelines for SSCM implementation. The artifact of the thesis can 

be seen to follow the theoretical framework, and for example going back to the Kähkönen et 

al. (2018) dimensions presented in Figure 2, this thesis does consider every dimension, 

excluding the internal dimension that was delimited out of the thesis’s scope. Both reactive 

and proactive dimensions were discussed as well as social and environmental aspects. 

A crucial limitation of the study is the lack of supplier involvement. Doolen et al. (2006) 

highlighted the importance of involving suppliers in the creation of a supplier scorecard to 

ensure that the scorecard is realistic and that it can be implemented. Supplier involvement 

can also be seen as beneficial in defining sustainability objectives and other guidelines. 

However, in this thesis supplier involvement is limited. When integrating the artifact into 

practice, suppliers should be involved better and their opinions should be considered for 

better implementation results.  

This thesis also discusses SSCM at a quite general level and the consideration of industry-

specific topics is limited. For example, sustainable design and production as well as the 

recyclability of used materials is not discussed. To ensure that the created artifact can be 

used in practice, it needs to be demonstrated in industry conditions. Although the artifact 

was created in collaboration with the focal company, its wider demonstration in practice is 

left out of the thesis’s direct scope. In the validation discussion, it was recognized that the 

implementation of the scorecards’ rankings can be difficult, because the focal company has 

a limited number of alternative suppliers. This challenge can arise in the demonstrational use 
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of the artifact and also its other areas, although widening the focal company’s supplier 

network would also increase their supply chains’ resilience. 

The internal surveys also presented the issue of power imbalance between the focal company 

and its suppliers, where one respondent highlighted that as a smaller actor, the focal company 

cannot require the same things from suppliers as its larger peers. This issue was also raised 

during the internal interviews, as the participant S2 highlighted that larger suppliers might 

not take the focal company’s sustainability requirements seriously. This is not discussed in 

detail in the thesis but might require greater inspection in the future. It should also be noted 

that if the company cannot require sustainability from its suppliers, and thereby advance the 

topic, their competitiveness can decrease, as sustainability issues’ importance is constantly 

growing and they are highlighted more also in legislation.  

9.3  Future research suggestions 

The previously discussed limitations provide multiple future research suggestions for the 

focal company. The most crucial one can be recognized from the lack of empirical 

demonstration in the focal company: the use of the created artifact should be tested and 

demonstrated in practice and in industry-specific conditions to ensure its usability. It should 

be examined how the artifact can be used in daily working life and how suppliers respond to 

the increasing management of sustainability issues.  

The integration of the introduced scorecards should also be examined: how they work in 

practice and whether they should be integrated better into the company’s enterprise resource 

planning system or other digital systems. Using Excel as a tool is indeed easy but can be 

seen as resource-consuming and primitive. The automation of data collection should also be 

examined, since the manual collection of sustainability data can be heavy on the focal 

company that already recognizes the lack of resources. Another topic that should be taken 

into consideration in the future is the industry-specific application of sustainability: what 

limitations it brings to the introduced SSCM management system. Greater examination of 

supplier collaboration in sustainability issues should also be highlighted. 

Beyond the focal company, theoretical examination of the topic in the future could focus on 

how the sustainability requirements transfer from customers to their suppliers and onwards 
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to lower-tier suppliers. It would also be beneficial to examine how the increased 

sustainability legislation of western countries, especially in the European Union, is seen in 

the countries with less strict sustainability legislation. This could also be studied from the 

perspective of how customers transfer sustainability requirements to their suppliers and 

onwards. The theoretical examination of SSCM could also focus on developing 

standardizations for sustainability issues in sustainability balanced scorecards. Although the 

issues are, of course, emphasized differently in different organizations and industries, some 

theoretical guidance to their creation could be created. 

In addition, driving from the challenges recognized in this thesis, examination into how 

smaller companies’ requirements are approached in their larger suppliers could be made. 

This could be done from the perspective of how suppliers respond to requirements from 

different sizes of customers, and it could be examined if larger customers in fact do have 

more power to request and require things from their suppliers.  
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Appendix 1. The development project’s interview guide for sourcing. 

Background  

1. What is your position in the company? 

2. What are your responsibilities in sourcing? 

Procurement and the sourcing process 

3. What kind of purchases are made in the company? What kinds of goods and services, 

what kinds of categories do they belong in? 

4. What phases are included in the sourcing process? 

5. Are there any specific characteristics in the industry that have to be taken into account 

in sourcing and sustainability? 

6. Are there any guidelines or objectives for sourcing and sustainability? 

7. What kinds of criteria is used for suppliers, goods and services? 

Sustainability 

8. How are the company’s sustainability values integrated into the practical work and 

day-to-day decisions?  

9. Are there situations where economics conflict with sustainability? How are those 

situations handled? 

10. Are carbon dioxide emissions monitored in sourcing or is emissions data required from 

suppliers? How far in the supply chain? 

11. Are there differences in criteria for new suppliers vs. current suppliers? How are 

current suppliers monitored? 

12. Is the sustainability of suppliers, goods and services ensured in some ways? 

13. What happens if a supplier breaks the sustainability requirements? 

14. How are the origin and sustainability of so-called conflict minerals (e.g. tin, tungsten, 

tantalum, gold) ensured? 

15. What are the biggest recognized sustainability risks in the supply chain? 

16. How important do you think developing sustainable sourcing is in the company? 

17. How should sustainability be developed in the company, especially in sourcing?  

18. What kinds of sustainability requirements should the suppliers have? 

19. Are there any barriers or challenges in improving sustainability in sourcing? 
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20. Is there anything else relevant that comes to mind that has not been discussed in the 

interview?
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Appendix 2. The development project’s interview guide for logistics. 

Background 

1. What is your position in the company? 

2. What are your responsibilities in logistics? 

Logistics process and criteria 

3. What kinds of logistics solutions are used in the company? 

4. Which phases are included in the logistics purchasing process? 

5. Are there any specific characteristics in the industry that have to be taken into account 

in the logistics solutions and their sustainability? 

6. Are there any guidelines or objectives regarding logistics and sustainability? 

7. What kinds of criteria are used for selecting logistics services and their providers? 

Sustainability 

8. How are the company’s sustainability values integrated into the practical work and 

day-to-day decisions?  

9. Are there situations where economics conflict with sustainability? How are those 

situations handled? 

10. Are carbon dioxide emissions monitored in logistics and is emissions data required 

from suppliers?  

11. Are there differences in criteria for new suppliers vs. current suppliers? How are 

current suppliers monitored? 

12. Is the sustainability of the logistics services ensured in some ways? 

13. What happens if a logistics provider or a supplier breaks the sustainability 

requirements? 

14. Is sustainability taken into account in packaging, recycling and storage? How? 

15. What are the biggest recognized sustainability risks in the supply chain? 

16. How important do you think developing sustainable logistics is in the company? 

17. How should sustainability be developed in the company, especially in logistics?  

18. What kinds of sustainability requirements should the suppliers have? 

19. Are there any barriers or challenges in improving sustainability in logistics? 
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20. Is there anything else relevant that comes to mind that has not been discussed in the 

interview?



 

 

Appendix 3. The development project’s interview guide for quality. 

Background  

1. What is your position in the company? 

2. What are your responsibilities in quality? 

Sustainability 

3. Are there any specific characteristics in the industry that have to be taken into account 

in quality issues and sustainability? 

4. How are the company’s sustainability values integrated into the practical work and 

day-to-day decisions?  

5. Are there situations where economics conflict with sustainability? How are those 

situations handled? 

6. Has the quality function set guidelines or objectives for sustainability in sourcing or 

logistics? 

7. Are carbon dioxide emissions monitored in sourcing and logistics or is emissions data 

required from suppliers? How far in the supply chain? 

8. Is the sustainability of suppliers, goods and services ensured in some ways? What kinds 

of certifications are required from suppliers and logistics providers? 

9. What happens if a supplier breaks the sustainability requirements? 

10. How are the origin and sustainability of so-called conflict minerals (e.g. tin, tungsten, 

tantalum, gold) ensured? 

11. What are the biggest recognized sustainability risks in the supply chain? 

12. How is the information from suppliers verified for accuracy? 

13. How important do you think developing sustainable sourcing and logistics is in the 

company? 

14. How should sustainability be developed in the company, especially in sourcing and 

logistics?  

15. What kinds of sustainability requirements should the suppliers have? 

16. Are there any barriers or challenges in improving sustainability in logistics? 

17. Is there anything else relevant that comes to mind that has not been discussed in the 

interview? 
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Appendix 4. The interview guide for the external interview.  

Background 

1. What are your position and responsibilities in the company? 

The starting points and criteria for sustainability 

2. Where should you begin with incorporating sustainability into the supply chain? What 

needs to be considered? 

3. How should sustainability objectives be defined? 

4. Which criteria to use in supplier evaluations, when the goal is to move towards a more 

sustainable supply chain? Which criteria to use as minimum requirements and on the 

other hand, what to include in supplier performance evaluations? 

5. How to find the balance between sustainability and cost efficiency? 

6. What kinds of tools and systems have you recognized as important in sustainable 

supply chain and supplier management? 

7. If you have experience in supplier scorecards, what is the optimal number of criteria, so 

that the scorecard is effective and easily managed? How to define the criteria? 

Data collection, challenges and incentives 

8. How to collect reliable and especially measurable information? How do you transform 

sustainability into a measurable form? 

9. How to increase transparency in all supply chain levels and manage lower-tier 

suppliers? Regarding especially scope 3 emissions and lower-tier suppliers’ social 

sustainability. 

10. How to reward achieving sustainability goals internally? Do you have experience on 

connecting sustainability objectives to the procurement team or management’s 

financial incentives? 

11. How to ensure employee commitment to sustainability? 

Supplier collaboration and development 

12. What should be included in sustainability collaboration with suppliers? 

13. How to develop suppliers and help them perform better on sustainability issues? 

14. What kinds of incentives and consequences can be given to suppliers for good or poor 

behavior? 
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Other topics 

15. What kinds or differences are there in managing logistics suppliers and “traditional” 

suppliers? 

16. Is there anything else relevant that comes to mind that has not been discussed in the 

interview? 
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Appendix 5. The survey structure for sourcing. 

Sustainable supplier performance evaluation 

This survey is part of my Master's thesis project and answering it should take only a few 

minutes. The answers will be used as a basis for creating a supplier scorecard for 

evaluating suppliers' performance. The last day to respond to this survey is 28.5. 

 

Your task: Please allocate 100 points in total among the different themes based on how 

important you think they should be when evaluating suppliers. Give higher points to the 

themes you consider more important. You can also give 0 points to an option if you do not 

think that it should be considered in performance evaluations. The points should be given 

based on the company's strategy, values, and your own professional opinion, while keeping 

in mind that the objective of this thesis is to incorporate sustainability more deeply into 

supplier evaluation. Sustainability should be considered from economic, social and 

environmental perspectives. 

 

The first question focuses on performance criteria that make the supplier's performance 

better or worse. Other criteria, such as environmental management systems, no forced or 

child labor and compliance with the blacklist materials may act as minimum requirements 

(or "order qualifiers") in supplier selection and are not considered in the first question. If 

you have recommendations for minimum criteria, they can be suggested in the second 

question. When answering the second question, please specify whether your suggestion 

should be a minimum requirement or a performance criterion.  

 

All answers will be evaluated and reported anonymously in the thesis. Thank you for your 

time and expertise! Any questions and feedback can be directed to Noora. 

 

1. Which themes should be emphasized on supplier performance evaluations? Please 

ensure that the total sum of your points equals 100. (mandatory question) 

List of evaluated criteria: 

• Total cost of ownership and pricing level 

• Quality and accuracy (e.g., low number of reclamations) 
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• On-time-deliveries (OTDs) 

• Low carbon footprint 

• Sustainable materials and recycling 

• Employee development and trainings 

• Fast deliveries 

• Innovativeness 

• Sub-supplier management 

• Work safety and low number of accidents 

• Collaboration and communication 

 

2. Any other thoughts or ideas? (open-ended question, not mandatory) 
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Appendix 6. The survey structure for logistics. 

Sustainable logistics provider performance evaluation 

This survey is part of my Master's thesis project and answering it should take only a few 

minutes. The answers will be used as a basis for creating a supplier scorecard for 

evaluating logistics providers' performance. The last day to respond to this survey is 28.5. 

 

Your task: Please allocate 100 points in total among the different themes based on how 

important you think they should be when evaluating logistics providers. Give higher points 

to the themes you consider more important. You can also give 0 points to an option if you 

do not think that it should be considered in performance evaluations. The points should be 

given based on the company's strategy, values, and your own professional opinion, while 

keeping in mind that the objective of this thesis is to incorporate sustainability more deeply 

into supplier evaluation. Sustainability should be considered from economic, social and 

environmental perspectives. 

 

The first question focuses on performance criteria that make the supplier's performance 

better or worse. Other criteria, such as environmental management systems, no forced or 

child labor and compliance with the blacklist materials may act as minimum requirements 

(or "order qualifiers") in supplier selection and are not considered in the first question. If 

you have recommendations for minimum criteria, they can be suggested in the second 

question. When answering the second question, please specify whether your suggestion 

should be a minimum requirement or a performance criterion.  

 

All answers will be evaluated and reported anonymously in the thesis. Thank you for your 

time and expertise! Any questions and feedback can be directed to Noora. 

 

1. Which themes should be emphasized on logistics provider performance evaluations? 

Please ensure that the total sum of your points equals 100. (mandatory question) 

List of evaluated criteria: 

• Total cost of ownership and pricing level 

• On-time-deliveries (OTDs) 
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• Flexibility 

• Low carbon footprint 

• Quality and accuracy (e.g., low number of reclamations) 

• Route and fill optimization 

• Green transportation options 

• Employee development and trainings 

• Fast deliveries 

• Innovativeness 

• Work safety and low number of accidents 

• Collaboration and communication 

 

2. Any other thoughts or ideas? (open-ended question, not mandatory) 
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