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Abstract 

The growing demand for commerce has disrupted the market's supply chains. To manage the 
customer demands, contracting a third-party logistics (3PL) can help make the chain more resource 
efficient. Actions such as implementing sustainable technology and IT infrastructure are important to 
invest in. This can make a positive impact on operational performance and financial indicators. 
However, it is unclear what motivates clients to sign on more sustainable technical solutions inside a 
logistics warehouse. The creation of a warehouse takes years, which requires a forefront strategy and 
technical solutions with multiple attributes. By evaluating key performance indicators (KPIs) that are 
important for both clients and 3PL, a co-align strategy for a sustainable competitive advantage can 
materialize. This by creating a sustainable balanced scorecard (SBSC) and from those evaluating 
attributes required by the technology and IT infrastructure. The purpose of this master's thesis is to 
identify the attributes required from the technology and IT infrastructure by the clients of a 3PL for 
their technical solution inside the warehouses. To be a sustainable logistic service provider requires a 
client with a sustainability mindset. Sustainable initiatives are only interesting if there is a guarantee of 
return on investment. The priority for clients is the operational activities – a direct value for the end 
customer. One challenge is that the clients do not have insight into what sustainable indicators to use 
inside the warehouses. Providing a sustainable strategy for the warehouses is identified as the logistic 
service provider's responsibility. A number (39) of KPIs were identified as important when evaluating 
the previous strategy at a case company and interviewing 11 respondents. All respondents were clients 
of a 3PL, working at a 3PL, or suppliers to a 3PL. An additional feature to the known framework of 
SBSC was developed by the author, named "attribute aiding". With the additional feature of "attribute 
aiding", additional (22) attributes from technology and IT infrastructure could be identified from the 
created SBSC. Future research can evaluate how accurate this procedure is. Practical implications are 
that the future technology and IT infrastructure will require abilities to show and act depending on 
when it is most beneficial to be resource-efficient or cost-efficient. What can be done inside the 
warehouses are adding services to the client's business, showing transparency and secure control over 
the operations, acting with ergonomic considerations, and improving the partnership. 
 
Keywords: logistics, third-party logistics, inter-organizational relationship, key performance 
indicators, sustainable balanced scorecard, technical warehouse solution, sustainability, attribute  
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Sammanfattning 

Den växande efterfrågan på handel har stört marknadens leveranskedjor. För att hantera kundernas 
krav kan kontraktering av en tredjepartslogistikpartner (3PL) hjälpa till att göra kedjan resurseffektiv. 
Åtgärder som att implementera hållbar teknik och IT-infrastruktur är viktigt att investera i eftersom 
det har en positiv inverkan på det operativa resultatet och de finansiella indikatorerna. Det är dock 
oklart vad som motiverar kunderna att teckna mer hållbara tekniska lösningar i ett logistiklager. 
Skapandet av ett lager tar år, vilket kräver strategi och tekniska lösningar i framkant med flera olika 
egenskaper. Genom att utvärdera resultatindikatorer (KPI:er) som är viktiga för både kunder och 3PL, 
kan en samordnad strategi med en hållbar konkurrensfördel skapas. Detta genom att konstruera ett 
hållbart balanserat styrkort (SBSC) och utifrån det utvärdera egenskaper/krav för teknik och IT-
infrastruktur. Syftet med detta examensarbete är att identifiera vilka egenskaper hos teknologi och IT-
infrastruktur som kunderna kräver av en 3PL i de tekniska lösningarna för lagren. 
 
För att vara en leverantör av hållbara logistiktjänster krävs en kund med ett hållbarhetstänk. Den 
viktigaste anledningen för hållbara initiativ är att de ger en positiv avkastning. Prioriteringen för 
kunderna är den operativa verksamheten – ett direkt värde för slutkunden. En utmaning är att kunder 
inte har insikten att exemplifiera vilka hållbarhetsindikatorer de vill fokusera på i lagren. En 
hållbarhetsstrategi för lagren anses vara leverantörens ansvar. Ett antal (39) nyckeltal identifierades som 
viktiga mått när strategin hos ett case-företag utvärderades och 11 respondenter intervjuades. 
Respondenterna var alla kunder till en 3PL, arbetar med 3PL eller är leverantörer till en 3PL. En 
ytterligare funktion till det kända ramverket för SBSC utvecklades av författaren, kallat "Attribut". 
Med den extra funktionen "Attribut" kunde 22 egenskaper från teknik och IT-infrastruktur 
identifieras. Framtida forskning får utvärdera hur exakt denna procedur är. Praktiska implikationer är 
att den framtida tekniken och IT-infrastrukturen kommer att kräva förmåga att bevisa och agera efter 
när det är mest fördelaktigt att vara resurseffektiv eller kostnadseffektiv. Det som kan göras inne i 
lagren är att tillföra tjänster till kundens verksamhet, att visa transparens och kontroll över kedjan, 
agera mer ergonomiskt och att förbättra partnerskapet. 
 
Nyckelord: logistik, tredjepartslogistik, interorganisatoriska relationer, resultatindikationer, hållbart 
balanserat styrkort, teknisk lagerlösning, hållbarhet, attribut   
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1. Introduction 
This chapter aims to introduce the background, problem formulation, purpose, research question, and 
limitations of the master thesis. 
 
The growing demand for commerce has disrupted the market’s supply chains. This has made 
companies required to outsource parts of their operational activities to stay competitive (Gao et al., 
2020). Suppliers (e.g., “clients”) contract a third-party logistics (3PLs), creating an inter-
organizational relationship together. This contract enables clients to get expert help with making 
the supply chain more efficient. This leads to cost reduction, improvements in service and time to 
focus on one's own core business (Premkumar et al., 2021; Maloni & Carter, 2006). 3PLs are 
contracted to handle, for example, outbound distribution, warehousing, inventory management, 
packaging, and reverse logistics (Aguezzoul, 2014). Warehousing is one phase of the supply chain 
and handles the distribution as well as other associated value-added services excluding 
transportation, international freight, and other courier services (Goh, 2019), see Figure 1. 

 
Figure 1. Goods transportation flow from the client to 3PL to the end-customer 

 

Environmental issues are increasing due to the demand for goods (Centrobelli et al., 2017; 
Lammgård, 2012; van Hoek and Johnson, 2010), increasing environmental degradation, and 
continuous resource scarcity (Gupta & Singh, 2021; Zhang et al., 2017). Actions such as 
implementing greener technology and IT (information technology) infrastructure are initiated 
both for legal requirements of cost reduction and for increased sales (Centrobelli et al., 2017). 
Awareness of sustainability is important to recognize, as it can have a positive impact on the 
performance elements. Studies have shown that a focus on sustainability helps with the financial 
indicators (Bask et al., 2018), improves service quality (Gupta & Singh, 2021; García-Dastugue & 
Eroglu, 2019) as well as impacts efficiency and productivity (Gupta & Singh, 2021; Ansari & Kant, 
2017). However, logistics service providers are in the infancy stage of implementing sustainable 
practices (Gupta & Singh, 2021).  
 
The process of becoming more sustainable revolves around improving (Karia & Wong, 2012; Lai et 
al., 2008) and optimizing processes, operations, and performance (Premkumar et al., 2021). At the 
same time, different clients have different demands, requiring investment in multiple varieties of 
logistic resources (Karia & Wong, 2012). This makes investing in the right technology and IT 
infrastructure even more important for a 3PL. The reason for this is the possibility of solving the 
same demand and requirements from multiple clients. 
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The problem is that the client and the 3PL are often portrayed as inseparable in literature. This is 
because of the buyer-seller arrangements (Jazairy, 2020), but their objectives are different. Coming 
up with a technical solution takes time, and over time, engagement in sustainable objectives reduces 
as the signing of the contract starts (Jazairy, 2020; Bahr & Sweeney, 2019, Wolf & Seuring, 2010). 
Sometimes clients even abandon their previous sustainability performance indicators (Bask et al., 
2018). The clients and the 3PLs sustainability aspects must co-align to create efficient technical 
solutions. However, as their interests are contradicting this creates conflicting interests and 
demands (Perotti et al., 2012). Over time, the specifications and requirements in the contract are 
what thrive continuous improvement of technology and IT infrastructure. Focusing on what is 
required of the technology and IT infrastructure is a must to have a sustainable competitive 
advantage.  
 
It is a challenge for 3PLs to know what encourages clients to sign on to more sustainable technical 
warehouse solutions. Another challenge for the 3PLs is to invest in the right technology and IT 
infrastructure to fit the clients’ demands to improve the performance elements. The goal for 
sustainable logistics service providers is to offer the clients the services they require, but in a way, it 
can function in the long-term without “...compromising the ability of future generations to meet 
their own needs” (Brundtland Commission, 1987). This ability coined the term sustainability. 
Since then, United Nations Member States have adopted a framework called the “2030 Agenda for 
Sustainable Development”. The framework sets 17 Sustainable Development Goals (SDGs) to 
ensure both economic, social, and environmental prosperity. These goals are worldwide accepted to 
set the course of the future on a global scale. To make a change, these have also been elaborated into 
business-level strategies to make businesses implement these. Depending on the industry and 
strategy, these goals can be affected differently. 
 
With technical warehouse solutions aiding these business strategies, the logistic service providers 
(LSP) can pave the way for a more sustainable practice. A helpful framework for a more sustainable 
practice is the sustainable balanced scorecard (SBSC). The SBSC is utilized when implementing 
strategies on an operational level. The SBSC considers strategic objectives into measurable key 
performance indicators (KPI) of three sustainability perspectives. Investing in technology and IT 
infrastructure requires an understanding of how these KPIs can affect business performance. 
Previous academic studies have evaluated what abilities a 3PL should have concerning being both 
attractive to clients and being sustainable, but not suggested what attributes in technology and IT 
infrastructure 3PLs should invest in to reach these. By evaluating key performance indicators 
(KPIs) that are important for both clients and 3PL, a co-align strategy for a sustainable competitive 
advantage can surface. This by creating a sustainable balanced scorecard (SBSC) and from that, 
evaluating attributes of technology and IT infrastructure required.  
 

1.1. Purpose and research questions 
The purpose of this master’s thesis is to identify what attributes of technology and IT 
infrastructure the clients of a 3PL require in their technical solution inside the warehouses for the 
internal flow. This is to meet the clients’ requirements concerning sustainability aspects and 
performance elements from a long-term perspective. This leads to answering the following research 
questions (RQ): 



 

 

 3  

 
RQ 1: What criteria for sustainability indicators should the 3PL apply to meet clients’ future 
demands (5-10 years from now)? 
 
RQ 2: What technology and IT infrastructure attributes in a warehouse solution are satisfying these 
demands in a 3PL warehouse? 
 

1.2. Contribution and limitations 
The theoretical contribution of the master’s thesis is the implementation of an additional feature 
on the sustainable balanced scorecard. This feature aims to identify what attributes in technology 
and IT infrastructure aids the client’s requirements on sustainability and performance aspects. This 
leads to the future evaluation of what technology and IT infrastructure 3PLs should invest in to 
gain a sustainable competitive advantage. The master’s thesis will focus on long-term sustainable 
competitiveness, considering the stakeholder’s pressures and demands within a timeline of 5-10 
years from now. No concrete numbers, goals, or additional initiatives other than technology and IT 
infrastructure proposals will be presented.  
 
The master’s thesis is limited to suit one main 3PL provider, Postnord TPL, and their long-term 
business-level strategy. The practical contribution is to create a business strategy of what attributes 
the technology and IT infrastructure Postnord TPL invests in should have. These are tailored to 
match their clients’ demands, with a secondary consideration towards their demands and values. 
This to have the complexity of the inter-organizational structure in mind. The master thesis will 
suggest a path for the company to secure value for the clients and gain sustainable competitive 
advantages based on the scenarios of the selected case clients. The limitations of the master’s thesis 
will be on future information technologies infrastructure and warehousing technologies set inside 
the warehouse focusing on the internal flow. These will be referenced in the study as IT 
infrastructure respectively technology.  Furthermore, how transportation and distribution can help 
the clients will not be considered in this thesis, but if infrastructure technologies and warehousing 
technologies can help transportation and distribution it will be in the scope.  
 

1.3. Background of case company 
The warehouses at Postnord TPLs’ disposal are designed and tailored to match the client’s needs. 
Clients can have whole warehouses for themselves with technical solutions to match specific 
demands whereas other clients can share a warehouse with a more standardized technical solution. 
This makes the warehouses themselves unique and differentiated from each other. The 
management of the warehouses are divided into geographical areas, called regions. In each region, 
there are logistics developers living in the area who continuously work to improve and evolve the 
warehouse's performance. This is done to continuously develop the technical solution or to make 
sure to follow up on the contract. At the warehouses, there are different types of activities where 
warehouse staff is required to manage parts of the flow. The warehouse staff is employed by 
Postnord TPL which manages the goods from the clients. 
 
The clients are suppliers of different goods, scoping this thesis to analyze the most standardized 
volumes. The warehouse's current technology and IT infrastructure were the starting point of the 
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evaluation. This will be aided by previous results from a client survey conducted in 2021 by 
Postnord TPL. The client report was conducted during the autumn of 2021 and was a clients 
investigation managed by an external party. The purpose of this study was to understand how the 
clients perceive Postnord TPL as a logistics partner linked to quality, innovation, development, 
cost, and sustainability. The external party interviewed 19 clients with the role of logistic manager, 
marketing director, or CEO about their perceptions. In addition to the interviews, a quantitative 
survey was sent out to client contacts where 23 answers were registered. The survey investigated the 
areas of “service & solutions”, “partnership”, “long-term partnership”, “differentiation”, and “staff 
& support”. 
 
Overall, the client report showed good numbers in comparison to comparative figures. The net 
promoter score (NPS) was very high. According to the survey, the strength of Postnord TPL lies 
within the close collaboration with the clients, their flexibility, and their high level of service. 
Postnord TPL is described to be service-minded, supports the clients with their closeness, and is 
easy to deal with. From the results of the report, there are three areas on which the clients want 
Postnord TPL to focus on in the future. The first area of collaboration is to improve partnership by 
initiating collaboration to develop and evaluate the efficiency targets together. Resulting in 
strengthening both the relationship and the client’s business. This by for example sharing more 
data, as there are today additional activities to make up for the lack of data. The second area of 
continuous improvement is to create innovative technical solutions inside the warehouse for 
additional value. For example, by investing in global monitoring of the logistics industry and 
watching the trends in the market. This is required to have continuous development, especially 
regarding flexibility and adaptability in consideration of the client business’s different volumes of 
goods over time. The third area is becoming the expert, encouraging, and challenging clients to take 
on more sustainable practices. The 3PL provider is the expert and should give examples of how to 
improve the operations. This is by sharing strategic orientation and vision with clients so that the 
clients are aware of what the 3PL values and see themselves in the future. 
 

1.4. Overview of current Balanced Scorecard 
Postnord TPL works with a balanced scorecard of KPIs, and measurable goals with a timeline. 
These goals follow the Sustainable Development Goals (SDGs) and focus on the following strategic 
objectives: “Resource sharing”, “Fossil-free-fuel”, “Fair conditions”, “Attractive workplace”, 
“Smart packaging”, “Increased diversity”, “Circular economy”, “Profitable growth” and “Satisfied 
customers”.  
 
Looking at the environmental aspects, “Resource sharing” means enabling clients to achieve 
resource-efficiency by sharing efficient facilities, staff, processes, and information. For example, this 
by having the possibility of sharing warehouse space which in that sense can improve the energy 
efficiency in properties. For “Fossil-fuel-free” this entails creating fossil-fuel-free distribution in 
collaboration with the clients and suppliers. This also inclines on the warehouses themselves, where 
there is engagement in self-generated electricity to manage the heating and electricity of the 
Postnord TPLs’ own facilities. “Smart packaging” means to reduce the amount of air and increase 
the recyclability of packaging to be able to reach a degree of filling in the outbound activities as well 
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as recycle the material used as the packaging. “Circular economy” means contributing to circularity 
by developing efficient services for return flows. 
 
Looking at the social aspects, “Fair conditions” means to ensure fair conditions across the logistics 
chain with zero tolerance for fatal accidents, that all suppliers and clients operate according to a 
Code of Conduct and that all accidents must be prevented and reduced. “Attractive workplace” 
means to ensure that the company is an attractive employer, where many people want to work and 
decide to stay, inclusive of both employed and hired staff and contractors. “Increased diversity” 
means promoting equality in the workplace and enabling more people to gain access to the labor 
market. 
 
Looking at the economical aspect, “Profitable growth” means having well-utilized resources and 
high turn-over looking at per square meter, having balanced investment to utilize resources to the 
fullest, having a long-term perspective on margins, and to securing jobs. “Satisfied customers” 
means maintaining a high level of quality by exceeding the expectations of the clients and for the 
clients to want to stay.  
 
These goals have Postnord TPL connected to the following SDG goals, see Figure 2, where the 
numbers correspond to: 3. Good Health and Well-Being; 5. Gender Equality; 7. Affordable and 
Clean Energy; 8. Decent Work and Economic Growth; 9. Industry, Innovation, and Infrastructure; 
11. Sustainable Cities and Communities; 12. Responsible Consumption and Production; and lastly 
16. Peace, Justice, and Strong Institutions.  
 

 
Figure 2. SDG goals corresponding with the strategy made by Postnord TPL today 

 
The processes implemented in the warehouses must be aiding this business strategy, to create a 
coherence. However, to continuously develop it is important to collaborate with the clients, about 
their goals and initiatives. This may lead to other new processes for Postnord TPL which needs to 
be considered before investing in new technology and IT infrastructure.  
 

1.5. Structure of the master thesis 
Chapter 1 presents the topic of the thesis and gives insight into the practical and academic context 
of the complexity of implementing more sustainable technical solutions inside logistic warehouses. 
The purpose of the thesis is introduced together with the two research questions. Limitations and 
contributions are outlined before an overall background of the case company and previous 
realizations regarding the company's strategy. Lastly, the structure of the thesis is presented. 
 
Chapter 2 presents the theoretical and practical framework to give a comprehensive understanding 
of the theoretical lens used for the master thesis. It introduces the practical framework of what a 
3PL is, what other types of LSPs exist, and insight into operations in a warehouse. In addition to 
this, it presents challenges and opportunities with sustainability in the logistics industry. The 
conceptual framework of the additional feature to the SBSC is then constructed.  
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Chapter 3 presents the methodology, which includes the research design, how the study collected 
data, and how the study analyzed the gathered data. It gives a detailed description of the 
respondents and how the study has considered validity and reliability.  
 
Chapter 4 presents the findings and analysis. This by giving insights into the reason why a 3PL is 
contracted in the first place, and what the challenges and the incentive are to engage in more 
sustainable practices. The performance indicators are presented and utilized to create an SBSC, 
leading to the attribute’s technology needs to aid the SBSC.  
 
Chapter 5 presents the conclusion. This presents the thesis realizations and how the identified 
technology and IT infrastructure attributes to aid the clients' demand. In addition to this the 
theoretical and practical implications, future recommendations, and future research questions are 
presented. The conclusion then discusses the thesis approach regarding research quality, ethics, and 
sustainability.  
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2. Theoretical framework 
This chapter aims to give clarity on how the 3PL industry and what activities exist inside the 
warehouses. The chapter presents the philosophical lens of the framework that will be used to create an 
understanding of the complexity of different drivers and stakeholders. This is to present deciding 
components before implementing technology and IT infrastructure. 
 

2.1. Outsourcing logistics 
Any business handling a logistic service can define itself as a logistic service provider (LSP) 
(CSCMP, 2013). In literature, LSP versus 3PL can be hard to differentiate. These can sometimes be 
seen as identical, even if 3PL is a subset of the definition. Multiple different types of LSPs have 
emerged from the industry, differentiated by the degree of implementation of technology and 
outsourcing degree. 3PL handles the activities and operations in person whereas fourth-party 
logistics (4PL) are an integrator: managing resources, capabilities, and technology rather than being 
the party responsible for the employees in the warehouses (ibid.). Thus, it can be misleading for a 
3PL to market themselves as a 3PL if they consider offering services that a 4PL also would provide. 
Furthermore, companies may, depending on their business strategy, consider presenting themselves 
as a new type of logistic service provider: a Knowledge Partner in Logistics (KPL). For this master 
thesis, to not limit the service a 3PL can provide in the future, a new term in the industry will be 
utilized: Knowledge Partner in Logistics (KPL).  
 
A KPL will be defined as a company with market-leading knowledge. The business strategy of a 
KPL is to analyze the client’s needs from supplier to end-consumer, to create warehouse technical 
solutions, and offer them. The KPL should continuously monitor and improve the client's needs 
according to established structures, to constantly and proactively develop the client’s logistics. The 
future of the industry is all about implementing new technology. This may result in creating new 
types of services, including it to be on another outsourcing level. By implementing the new 
definition of KPL, the companies can market themselves more correctly and provide different 
kinds of services based on the client. Whether the services are leaning towards 3PL or 4PL. 
 
The scope of the master thesis is within the warehouse technology and IT infrastructure required 
to fulfill the daily operations. Warehousing is defined as storage for products, and activities within 
the warehouse include receipt of products, storage, and order picking (CSCMP, 2013). A 
warehouse requires a warehouse control system (WCS) to control real-time activities as well as a 
warehouse management system (WMS) to manage the activities. Important activities which are 
affected by technology and IT within warehouse logistics can be summarized in the figure below, 
see Figure 3. 
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Figure 3. Stochastic Modeling and Analysis of Warehouse Operations (Gong, 2010) 

 

It is important to understand that depending on the contract, KPL manages more, or fewer 
activities listed above. The main activities are always moving the inbound goods (putaway) and 
taking care of the inbound goods (storage and replenishing). Then managing the order by the 
clients or end-consumer (order picking), packaging the order into one package (packaging), and 
then sending these to the outbound (sortation and accumulation). It is up to the KPL to identify 
what is classified as a value-adding service (VAS). Common VAS can arise from the demand of 
both the clients, end-customers, and policymakers (for example, reverse logistics, cleaning, and 
repairing of goods). Based on these additional services required from the demand, new technology 
and IT infrastructure must be implemented to handle it. 
 

2.2. The road towards a sustainable warehouse 
In situations where the client takes charge of more sustainable practices, there are three reasons why 
the KPL could not deliver the requested measure: (1) too specific demands; (2) unfeasible demands; 
and (3) conflicting demands (Jazairy, 2020). According to Colicchia et al. (2013), it is due to the 
lack of alignment between the client and the KPL, in aspects of sustainable targets when proceeding 
through the logistics purchasing process. There are often two types of lack: inter-organizational lack 
and intra-organizational lack. 

Logistic literature states that LSPs engage in sustainable practices more than clients have a demand 
for it (Jazairy, 2020; Martinsen & Björklund, 2012, Wolf & Seuring, 2010). The identified 
traditional performance criteria, for example, cost-efficiency are at a higher priority when deciding 
upon a solution. This setting green practices secondary (Evangelista, 2014; Wolf & Seuring, 2010). 
When adding sustainability measures later in the contracts, clients often fail to execute or follow up 
on the initiated plan (Jazairy, 2020; Bahr & Sweeney, 2019, Björklund & Forslund, 2013). 
Researchers mean that with continuous follow-ups with a specific service agreement in place this 
trend can turn (Jazairy, 2020; Bahr & Sweeney, 2019). 

In a multiple case study, Jazairy (2020) found that suppliers and 3PLs must understand each other's 
environmental ambitions before negotiating. This is to create transparency of how the return of 
investment (ROI) fits with investing in green practices. With transparency, it will be easier to 
continuously improve green solutions as the suppliers get provided with clear cost-breakdowns of 
the green solutions. This enhances the business aiming for eco-efficient solutions enhancing both 
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green and economic performance. The barriers to these actions are often based on if the contract is 
considered short-term versus long-term. 
 
The first widely acknowledged frameworks of forces and obstacles to a company's green practices 
were investigated from an external and internal perspective, conducted by Carter and Ellram (1998) 
(El Baz & Laguir, 2017). Their research has highlighted supply chain factors such as legislation, 
customers, suppliers, and corporate awareness. The widespread research has concluded that the 
identified factors vary in terms of weight and importance, as the factors are defined by the 
properties and strategic orientation of the companies (El Baz & Laguir, 2017; Zhu and Sarkis, 
2006). Centrobelli et al. (2017) identified 7 drivers for implementing more green initiatives: 
Human drivers; Contingency drivers; Technical drivers; Relational drivers; Regulation drivers; 
Market drivers and Benefit drivers. At the same time, six barriers were also identified (Centrobelli et 
al., 2017): Contingency barriers; Technical barriers; Regulation Barriers; Market barriers; Blockage 
barriers; and Managerial barriers. 
 

These barriers point out that green initiatives come with high investment costs, showing that 
companies with a lack of financial resources have a hard time implementing them (El Baz & Laguir, 
2017). In addition to financial reasons, a lack of qualified personnel to implement green initiatives 
often comes with additional costs if it is not in-house. When green initiatives are invested in, the 
lack of IT skills for managing the green initiatives also limits the investments. There is no well-
defined regulatory framework to force the market to change. Looking at the market, there is a lack 
of environmental awareness among all stakeholders. On top of it all, there is a doubt whether the 
investment in green initiatives will pay back. 

2.3. Stakeholder theory 
Multiple researchers have investigated what the drivers and barriers are for businesses to become 
environmentally friendly. Among the first was Freeman (1984), who identified strategic 
importance in both stockholders but also other groups and individuals (Maas et al., 2018). The 
stakeholder-oriented perspective aims to primarily make money for its stockholders. Secondly a 
responsibility toward stakeholders in the forms of clients, consumers, policymakers, and others 
(individuals and groups with resources and power to make both positive and negative impacts on 
the business). 
In a third-party context the clients, the LSP, and the government are the three most important 
stakeholders (Perotti et al., 2012). All three parties must be considered in a business model, but 
their interests are contradicting, creating conflicting interests and demands. Investing in technology 
is a big decision, as all three parties must to some degree align as they are pressured by each other 
and sustainability practices. Lin and Ho (2011) however highlighted that the influence of end 
customers is not as significant as believed (Evangelista, 2017). Wanger (2011, 2015) created a 
framework for the relationship between different types of pressures affecting stakeholders (Maas et 
al., 2018). The framework concretizes the effects that stakeholders have on environmental practice 
adoption and their demand, their behavior, and how it affects the business economic performance, 
see Figure 4.  
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Figure 4. Stakeholder Pressures, Environmental Practice Adoption and Economic Performance 

(Maas et al., 2018; Wanger, 2015; Wanger, 2011) 
 

The framework can be connected to Porter’s (1980) generic strategies, as depending on the business 
behavior it is possible to offer a complexity of service offerings (ibid.). For example, making services 
more customized and differentiated towards some sustainability aspects. The bottom line of the 
offerings depends on the business concern, selecting performance objectives they find valuable 
regarding their business strategy (Maas et al., 2018; Busse, 2016).  
 

2.4. Stakeholder pressures 
Researchers have divided pressures into “objective” and “perceived” stakeholder pressure. Darnall 
et al. (2010) demonstrated that there is low impact significance whether the stakeholder pressure is 
“objective” or “perceived” (Maas et al., 2018). Businesses act if the business recognizes the pressure 
as a concern. When taking the technology and IT infrastructure attributes into consideration for 
“objective” and “perceived” stakeholder pressure, it is important to understand that actions do not 
equal beneficial economic performance. Companies need to understand that the implementation 
of technology and IT infrastructure is about becoming more efficient and effective. Venkatesh and 
Bala (2008) demonstrated the complexity of IT costs both in implementation and underutilization 
of it. Connecting the stakeholder theory to the framework of Technology Acceptance Model 3 
(TAM3) by Venkatesh and Bala (2008), suggests that it is important to understand how the 
stakeholders may be “objective” and “perceive” the invested technology and IT infrastructure.   
 

With the “objective” and “perceived” stakeholder pressures, multiple demands will be interesting to 
consider before implementing a technical solution. Some technical attributes will be more 
important than others to secure a satisfied client, which can be visualized by the Kano model, see 
Figure 5. With must-haves, these are the attributes that the 3PL must provide for their clients. The 
performance attributes are improvements in the existing value on the 3PL. Attractive attributes are 
unknown wishes.  
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Figure 5. Kano model (McManus et al., 2020; Kano et al., 1984) 

 

Identifying what attributes are must-haves, assumed performance and attractiveness is important 
(McManus et al., 2020). Must-have attributes are vital for the business and without them, the 
business service is lacking whereas attractive attributes impress the client and the end-customer. 
 

2.5.  Balanced scorecard 
The balanced scorecard (BSC) is a framework used to create a business strategy with a focus on the 
clients and how to meet the focused and promised results (Kaplan & Norton, 2003). The 
framework, see Figure 6, is divided into four themes for the overall business strategy perspectives: 
financial perspective, customer perspective, internal perspective, and lastly, learning and growth 
perspective. These perspectives focus on the shareholder and customers’ expectations of the 
business, what processes are required to deliver value to meet these expectations, and what people 
and environment are necessary to reach these.  
 

These perspectives than have individual objectives, measures (KPIs and metrics), targets, and 
initiatives to achieve the purpose of the overall business strategy. There is a wide range of 
sustainable performance indicators (Björklund & Forslund, 2019) and with no standardized 
methodology for performance measurement (Björklund & Forslund, 2019; Evangelista et al., 
2018), there has instead been an abundance of literature. There is one more accepted framework of 
relevant performance indicators to map sustainable performance from the Global Reporting 
Initiative (GRI) involving the SDG which manages the economic, environmental, and social 
aspects (Björklund & Forslund, 2019; Piecyk & Björklund, 2015). The GRI framework is divided 
into standard series, “GRI 200 Economic Standard Series”, “GRI 300 Environmental Standard 
Series” and “GRI 400 Economic Standard Series”. However, researchers still find the established 
framework lacking in performance indicators, and the famous framework is not utilized to rip 
apart. If a company wants to evaluate the business, the GRI should be utilized as an additional tool. 
 

There is a belief that the balanced scorecard requires a new approach to be reimagined to suit an era 
of sustainability (Kaplan & McMillan, 2021). This has been done by adding an perspective to the 
framework, the environmental and social perspective defining the BSC as a sustainable balanced 
scorecard (SBSC). This framework focuses on the sustainability strategy of how the business should 
orientate themselves. 
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This study will focus on the implementation of an additional feature to the SBSC. The additional 
feature identifies what technical attributes of technology and IT infrastructure can help with the 
strategic objectives. The additional feature has been named “Attribute aiding”. To manage this 
feature, a sustainable balanced scorecard will lie as the foundation for how attributes of technology 
or IT infrastructure can aid the measures and/or initiatives.  

 
Figure 6. The Sustainable Balanced Scorecard with Attribute aiding feature 

 

2.6. Conceptual framework 
Together, see Figure 7, the master thesis will first focus on ‘information processing needs’. These 
involve identifying what sustainability performance indicators are interesting for the clients and the 
KPL. This by first analyzing how the famous SDGs could create additional key performance 
indicators which manage the economical, environmental, and social aspects (Björklund & 
Forslund, 2019; Piecyk & Björklund, 2015). Then with by analyzing additional literature 
framework of other KPIs, required in the warehouse to meet the client's demand. This will be 
presented as a sustainable balanced scorecard. 
 

After that, the master thesis will shift focus on ‘information processing capabilities’. These set the 
technology requirements in aspects of stakeholders, and what technology may be identified as 
“objective” or “perceived” by the stakeholders as a must-have or what is attractive to have. 
Identifying the most important drivers and pressures through the TAM3 model will aim to meet 
the expectation of the clients regarding the tech and IT infrastructure. Depending on these, 
technology and IT infrastructure aiding the indicators are relevant to analyze, as the process will 
affect the economic performance which is the reason clients outsource their logistics in the first 
place. The Kano model will help to define what technical and IT ability must be included in the 
technical solution. This is to guarantee that the technical solution will improve the sustainability 
performance and ensure competitive advantages. 
 

Together, the information processing needs, and information processing capabilities will be merged 
to find the fit with technology and IT infrastructure, see Figure 7.  
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Figure 7. Conceptual framework in the master thesis 
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3. Methodology 
This chapter aims to present the research design, as well as other data collection. Furthermore, research 
quality, ethics, and sustainability aspects are discussed. 
 

3.1. Research design 
To capture the abilities technology and IT infrastructure a KPL utilize to mainly fit their clients’ 
sustainability performance demands, this master thesis was conducted as a exploratory multiple 
case study (Saunders et al., 2015). This is by following the conceptual workflow of Figure 8. The 
reason the workflow differs from the conceptual framework is that the needs and capabilities must 
corresponding to each other, requiring the entwined working method.  
 

 
Figure 8. Conceptual framework in relation to the operational workflow of the master thesis 

 

3.1.1. Study on sustainability demand 

The first step, answering the first research question (RQ1) of the thesis, was finding what the 
clients’ sustainability demands, and the reason behind why they believe they have set those specific 
requirements. This was done by conducting a semi-structured literature study of sustainable 
performance indicators. With that, previous researchers have pointed out which performance 
indicators clients mark as more important in an outsourcing logistic service provider. As the inter-
organizational relationship is important, the KPLs’ vision of the performance will also be of 
interest.  
 

To get an understanding of what performance indicators were more important to consider in a 
technical solution, the thesis utilized both the SDGs and literature. Lam & Dai (2015) have 
previously used the framework of Quality Function Development (QFD) to develop LSPs’ 
environmental sustainability performance and found sustainable supply chain solutions fulfilling 
the client demand. The framework was utilized to translate clients’ environmental sustainability 
performance for development. Thus, previous researchers have utilized this type of investigation to 
evaluate sustainability performance indicators before.  
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To be able to select important KPIs, interviews with the clients and the KPL were conducted. With 
the respondents, the aim was to create a combined SBSC utilized from the previous strategy, the 
SDGs, and the literature on sustainable performance indicators. The SBSC was based on what 
performance indicators the respondents identified as important. The parties then motivated the 
reason for selecting the specific performance indicators, giving the context of the competitive 
advantages involving them. A combined SBSC essential performance indicator could be identified 
for the technical solution.  
 
The decision of making a case study aimed to deepen the understanding, providing complexity and 
reasoning for investing in technology and IT infrastructure (Blomkvist & Hallin, 2014). A case 
study method also puts the phenomenon into a real-life context, creating an opportunity to 
examine the connections in-depth between selected sustainability performance indicators in the 
two parties (Dubois & Gadde, 2002). Postnord TPL has many clients with different types of goods 
in their warehouses, which required this study to focus on establishing literal replication. This is to 
create a matching SBSC for the Postnord TPL aiding the business strategy of most clients 
(Saunders et al., 2015; Yin, 2014). 
 

3.1.2. Study on technology and IT infrastructure 
The next step of the thesis was to identify what technology and IT infrastructure attributes could 
satisfy the clients’ sustainability demands. The first step to answering the second research question 
was to collect ideas from the interviews and conduct benchmarking on technology and IT 
infrastructure. This was to find attributes that could influence the named sustainable performance 
indicators. 
 
As this master thesis focused on what technology and IT infrastructure one main 3PL, Postnord 
TPL, can provide for their clients. This study can be argued to be a single case with multiple 
embedded units (Baxter & Jack, 2008). However, the master thesis aims to mainly map the 
different clients’ sustainability demands and partly the KPL for the inter-organizational fit. 
Describing the master thesis as a multiple case study is more accurate as there are multiple inter-
organizational relationships with different settings (Baxter & Jack, 2008; Yin, 2003).  
 
The scope of the project was initiated by the case company, Postnord TPL. The scanning and 
evaluation of other companies suitable for the study were not in the scope. The selection of 
possible clients contracted with the KPL was in the scope but as a previous client survey was 
conducted in 2021, the clients showing interest were only in the scope. With the following 
argumentation, the following methods were used to answer the master thesis research questions, see 
Table 1. 
 

Table 1. The method used for each research question 

Research question 
Sustainability performance 

indicators 
Interviews Process 

benchmarking 

RQ 1 O O  

RQ 2  O O 
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3.2. Data collection 
The master thesis was conducted with both primary and secondary data. The primary data were in 
the form of qualitative interviews and document gathering from articles collected through the 
databases Web of Science and Scopus. The secondary data were the rest of the documents, gathered 
through the databases Web of Science and Scopus, as well as published reports supported by 
governments such as consultancy firms. This was to find what others found when investigating the 
industry's sustainability performance indicators, technology, and IT.  
 

3.2.1. Collection of sustainability performance indicators 
The literature study was conducted after a semi-systematic approach to be able to make it somehow 
replicable. The purpose of the literature study was to identify important performance indicators, 
drivers and barriers, realizations when dealing with sustainable initiatives, and factors that could be 
deal-breakers for deciding upon technology and IT for a KPL. This helped to create a literature 
study and provide knowledge for the theoretical framework. The selected keywords were ‘third-
party logistic*’ OR ‘third party logistic*’ OR ‘logistic service provider*’ AND ‘criteria’ OR 
‘performance’ OR ‘driver’ AND ‘sustain*’. It took multiple searches to find relevant research and 
to reduce the number of articles, only papers within the subject areas of “Business, Management, 
and Accounting”, “Social Sciences”, “Environmental Science” and “Decision Sciences” were in the 
end included. See Figure 9 for a complete stage-by-stage method for selecting articles from the 
literature study.  
 

 
Figure 9. Literature study selection 
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By utilizing two different databases, Web of Science and Scopus, the study could get a broad range 
of qualified articles. It was quickly recognized that the area of the logistic industry has been well 
established. Many researchers have investigated LSPs within different countries, based on different 
factors, drivers, and barriers. The articles had their abstracts analyzed and further limitations were 
given. The results of articles with studies based on developing countries were filtered away as they 
were deemed less applicable for the KPL located in Sweden. These articles were not fully excluded, 
as the articles still had relevant performance criteria to create a framework. This search also made 
the limitation not to focus on cold chain logistics. The reason for this decision was that most of the 
clients at the 3PL do not handle fresh resources. Most of the articles in logistics prioritize the 
transportation part of the logistics, as that is the part responsible for the transportation carbon 
footprint. As this thesis focuses on research within the warehouses, skimming through articles was 
the only way to find relevant sources. 
 

3.2.2. Process benchmarking 
Process benchmarking is aimed to study the industry's processes to identify best practices 
(McManus et al., 2020). To find the attribute required in a technical solution, there were two 
identified ways to proceed, see Figure 10. This first way was to focus on what sustainable 
performance indicators were required in their operations. This by focusing on what technology and 
IT infrastructure attributes may aid these metrics. The second way was to list the technology and 
IT infrastructure mentioned by the respondents and evaluate the attributes based on existing 
innovations. 
 

 
Figure 10. Process benchmarking procedure 

 

3.2.3. Semi-structured interviews 
The semi-structured interviews aimed to get an insight into what the respondent believes is 
important sustainable performance indicators in their logistics processes. This by understanding; 
how they are affected by the regulatory, market, social and internal pressures; how they hope to 
adapt to handle the pressures and future challenges; the trade-off the respondent believes the 
industry is willing to make, and other variables which can influence the selection of technology and 
IT infrastructure. This was done to get an understanding of the clients and the KPLs thinking 
process before investing in greener technology. In addition to this also understanding the current 
gaps within the existing technology and how it must change to match the future demand. 
 

3.2.4. Conducting the interviews 
Semi-structured interviews were conducted with both the case company, Postnord TPL, their 
clients, and their suppliers of technology and IT infrastructure. Conducting physical interviews is 
important as it can lower the risk of misinterpretation (Blomkvist and Hallin, 2015) but as both the 
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clients and Postnord TPL are in different locations in Sweden, this was not enforced. As the 
interviews were conducted by one person, the author, the respondent got requested if the interview 
could be recorded. In that way, the author could focus on taking notes during the interview. 
 
For the interviews, the criteria for the respondents were to be a part of Postnord TPL be a client of 
Postnord TPL, or be a supplier to Postnord TPL. Other criteria were to have insight into the 
warehouse inflow operations or connections towards the stakeholders’ pressures and know drivers 
or barriers in the warehouse solutions at KPL or a potential client. Table 2 consists of respondents 
from the case company, whether Table 3 consists of external interviews. 
 

Table 2. Interview subjects for the case company, the interview type, date and duration 

Respondent Title Company Interview type Date Duration 

X1 
HR Director 

(Headquarter) TPL 
Physical, semi-

structured 
2022-03-07 55 min 

X2 IT chief (Headquarter) TPL 
Teams, semi-

structured 
2022-03-07 45 min 

X3 KAM (Region 1) TPL 
Teams, semi-

structured 
2022-03-08 60 min 

X4 Region Chief (Region 1) TPL 
Teams, semi-

structured 
2022-03-11 45 min 

 

Table 3. Interview subjects for the client and supplier companies, the interview type, date and 
duration 

Respondent Title Company Interview type Date Duration 

I1 CEO I 
Teams, semi-

structured 
2022-03-10 50 min 

R1 Supply Chain Director R 
Teams, semi-

structured 
2022-03-18 60 min 

T1 Logistics Service Manager T 
Teams, semi-

structured 
2022-03-24 50 min 

M1 Online Store Manager M 
Teams, semi-

structured 
2022-03-24 50 min 

C1 Logistics Manager C 
Teams, semi-

structured 
2022-03-28 50 min 

L1 
Nordic Head of Supply 

Chain 
L 

Teams, semi-
structured 

2022-03-30 50 min 

W1 Logistics Manager W 
Teams, semi-

structured 
2022-04-04 50 min 

 

3.2.5. Companies 
Postnord TPL has contracted Company I for their services offering digital logistics solutions and 
has Company R, T, M, C, L, and W as clients in all different regions. Postnord TPL is a 
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decentralized organization, meaning that Postnord TPL has delegated planning and decision-
making to be responsible for a warehouse’s operations. The responsible for the warehouses often 
have additional responsibility for warehouses in the area, called regions. The headquarter is located 
in Stockholm, Sweden. The management group manages the organizational and centralized 
activities. For example, creating strategic goals, sustainability action plans, strategic orientation, 
contacting suppliers and evaluating technical solutions, and managing client assignments. 
Depending on the client's needs, Postnord TPL can strategically decide where a warehouse should 
be located, building it from scratch or opening an already owned warehouse for the client. 
 
Company I is a supplier to Postnord TPL and offers digital logistics solutions, and IT 
infrastructure, that enable logistic service providers to share information in real-time in the same 
cloud-based logistics system. Company I has helped Postnord TPL with their WMS system 
solutions, which have the purpose of providing and gaining information about the operations in 
the warehouses as well as providing relevant information to the clients of the 3PL. 
 
Company R is a Swedish retail chain that sells sports equipment and sports clothing. Company R is 
considered to be one of the largest clients to Postnord TPL with entire warehouses for themselves 
to manage the logistics of their collections. In 2021, a new warehouse opened being almost fully 
automatic with robotics to meet the e-commerce demand. 
 
Company T is a telecom operator who also sells telecom goods. Company T has been a client of 
Postnord TPL for a long time, and Postnord TPL has followed their change of course by adding 
VAS in aspects of repairing mobiles, updating software, and other types of finishing touches. 
 
Company M is a clothing retail chain, that specializes in jackets and quality garments for high-speed 
sailing. The services Postnord TPL manages for Company M are often related to managing their 
highest peaks and the customs of goods as Company M sells goods to multiple countries. 
 
Company C is a Swedish construction trade store chain, to provide both construction professionals 
and home professionals with high-quality building materials, tools, and services. For the Postnord 
TPL, this means to be responsible for their central warehouse, where a flow of 25% of the total 
goods travels through. Postnord TPL is therefore dealing with different types of goods with a big 
variety of sized goods.  
 
Company L is a subsidiary of a big foods supplier company with over 2000 brands from both a 
global and local scale. Company L focuses on providing animal food and medicine, which involves 
both a flow with retail but also animal medical facilities. Postnord TPL helps distribute the goods 
on a nordic scale, requiring Postnord TPL to manage different regulations between the countries.  
 
Company W is a wine importer group, consisting of multiple companies supplying different types 
of alcoholic beverages. Company W has previously shared a warehouse, managed by Postnord TPL, 
with other companies in the same industry. This is to take advantage of the shared volumes 
distributed and because the competitive companies often share the same end customers. 
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3.2.6. Internal respondents 
Respondent X1 is a Human Resource (HR) Director at the headquarters. The respondent 
supports both the managerial but also warehouse employees with skills supply, leadership 
development, recruitment, labor law, union negotiations, and policies for all employees. 
Respondent X1 is relevant to the study in the knowledge of regulatory and social pressures in the 
warehouses. 
 
Respondent X2 is an IT chief at the headquarters and has overall responsibility for managing the 
physical and personnel technology infrastructure. Respondent X2 is relevant to the study as the 
respondent has deep knowledge of the IT systems of the Postnord TPL and what is required of the 
IT systems inside the warehouses to become more efficient and desirable for clients.  
 
Respondent X3 is a Key Account Manager (KAM) at region 1 and is responsible for the strategic 
sales for both long-time clients as well as new clients in that area. This gives Respondent X3 
knowledge about the client's concerns, wishes, and drivers towards selecting to outsource logistics 
as well as the clients' demands on performance indicators.  
 
Respondent X4 is Region Chief of Region 1 responsible for all the warehouses in that area of 
region 1, entailing three different warehouses with multiple clients inside them. This involves 
strategic decisions of the long-time clients as well as new clients in the area. Respondent X4 has a 
deep understanding of the requirements of a warehouse. 
 

3.2.7. External respondents 
Respondent I1 is the founder and CEO of Company I. Respondent I1 has previously worked at 
Postnord TPL, other 3PLs, and multiple companies with both their IT, sales and logistics. This 
gives the respondent deep knowledge about different types of demands and different perspectives 
of the industry. 
 
Respondent R1 is Supply Chain Director at Company R and has been an important part of 
building up the supply chain at Company R. The respondent have been a part of the supply chain 
from when the warehouse logistics were manual to a more automated chain. Respondent R1 has 
valuable knowledge of how the logistics industry has transformed and insights into what is required 
for the industry's continuous growth. 
 
Respondent T1 is a Logistics Partner Manager, and the respondent works within the sales 
department with sales development. This with a focus on the processes of warehousing and 
transport with the logistic partner, Postnord TPL. Other activities which the respondent manages 
are quality control. This gives Respondent T1 an understanding of how Company T wants to 
further develop the logistics inside a warehouse managed by Postnord TPL. 
 
Respondent M1 is an Online Store Manager and is responsible for the platform and e-commerce. 
The respondent has additional responsibility areas with logistics and with IT, where Postnord TPL 
helps with the logistics and other consultants with the IT systems.  
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Respondent C1 is Logistics Director and has overall responsibility for the logistics, this involves the 
operative inquiries, the responsibility of the logistics developers, and the distribution centers. 
Respondent C1 has an important understanding of dealing with different types of various sized 
goods.  
 
Respondent L1 is a Nordic Head of Supply Chain and is responsible for the supply chain flow of 
the goods Company L distributes for the Nordic countries, Norway, Sweden, Finland, and 
Denmark. The flow is of animal food and animal medicines, to wholesalers, retailers, and medical 
facilities. Respondent L1 is interesting for the study as the respondent, together with the 
respondents’ team are driving continuous improvement to maximize the use of resources for their 
supply chain, for example, minimizing lead time. 
 
Respondent W1 is a Logistics Manager and has a long experience at different companies in logistics 
regarding alcoholic beverages. The respondent has therefore an invaluable knowledge of what other 
3PL providers have done in the alcoholic beverage industry and can give insight into the challenges 
and the improvements required for the operations to be handled even better. 
 

3.3. Data Analysis 
The data collected for the study is qualitative, both the collection of the sustainability performance 
indicators, the main and the verifying interviews. This data requires multiple methods to analyze to 
draw verified conclusions. Baxter & Jack (2008) presents that to provide a purposeful data study, 
the data must be collected and managed systematically, and data must be correctly analyzed. This 
was managed first in a systematic manner by creating a database for the sustainable performance 
indicators. As multiple actions towards a more sustainable practice can be utilized, these were 
reduced to match the data provided by the previous strategy, interviews, and literature.  
 
The interviews were recorded, and notes were taken during the interview on a notepad to be able to 
trace the interesting data. After the interview, the recording of the interview was played into 
Microsoft Words dictation function which can turn speaking into text. This first software-
managed transcribed draft was used as a guide for the author when listening to the interviews again. 
The interviews were conducted in Swedish, requiring a translation into English. This helped to 
thematically divide the data from the interviews, and group the content from the different 
respondents together, creating a coherent argumentative picture. With this information, a SBSC 
could be drawn by identifying important attributes required in technology and IT infrastructure. 
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4. Findings and Analysis 
This chapter aims to present the empirical findings and analysis of the client’s future demand on the 
3PL provider and what challenges the client sees today which require technology and IT 
infrastructure to help their businesses. This chapter also aims to present the reason for selecting a 3PL, 
what the general and sustainable indicators a 3PL must-have, and what 3PL should focus on more in 
the partnership with the client. This is to evaluate the requirements of the technology and IT 
infrastructure for future demands. 
 

4.1. Reasons of selecting to enter a contract with a 3PL are many 
There are many reasons to contract a 3PL. The main reasons mentioned by all the respondents are 
because of the expert help and to focus on the client's core business. There are other more specific 
reasons, often depending on the competitive environment in the clients’ industries and the clients' 
customers changing demands. 
 
Respondent M1 explains that for their customer demand, two peaks are difficult to manage. 
Contracting a 3PL to manage the peaks is the solution to meet the demand. Respondent W1 
explains that due to the lack of volumes of the goods, it is not financially beneficial to operate a 
warehouse on its own. A 3PL can combine different clients’ needs, combining the volumes of 
different clients, to make the warehouse solution cost-efficient. Respondent T1 explains that for 
them, their focus is rather on the service than on the product, but these do not function without 
each other. Having a 3PL managing the product but also managing VAS is a way to give additional 
value to the end customer without extra lead-time for managing the services abroad.  
 
Respondent L1 means that contracting a 3PL is safe for them, if there is a need of moving the 
business in the future there is no binding cost of working capital. The investment always lies in the 
hands of the 3PL, where the clients pay off the investment depreciation. When the contract has 
expired, there is another negotiation. Respondent R1 adds that it is the ability and capacity to 
create warehouses that are a 3PLs strength. The cost of building a warehouse from scratch by 
oneself is too resource-intensive alone. Respondent C1 explains it is important that 3PLs 
continuously evolve. If there comes a time when the client is as good as or better than a 3PL, then it 
won’t be beneficial to get another party involved. Respondent R1 continues to explain that the 
future for bigger clients is to evaluate whether the warehouses should be under their auspices or 
not. The clients point out that today, it is necessary to still have 3PLs, however, some issues need to 
be addressed.  
 
There are three types of flows that are of interest in a warehouse internal flow when preparing 
orders, according to Respondent L1 and C1. The flow to the private persons (e-commerce), 
wholesalers, and retailers. Depending on these, it is important to consider: the right type of 
technical warehouse solution; the right location of the warehouse; the right amount of people to 
manage the flows; the ability to continuously improve the warehouse; the ability to be flexible in 
growth or down-scaling of the warehouse depending on the client’s development; and lastly have a 
front edge of developing methods, technical tools and technical solutions inside the warehouses. 
Respondent T1 points out that in addition to this, a 3PL requires to be a partner rather than being 
a supplier for the clients. 
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There is more to the contract between clients and 3PLs than the previously mentioned reasons. 
The 3PL also has opinions before entering a partnership. Respondent X3 means that clients need 
to understand their position on the market and where they want to go to be able to gain upon 
having a 3PL managing their logistics. Without a clear understanding from the clients, there are 
hardships to state demands and wishes on the 3PL, making a contract disappointing for both 
parties. 
 

“If they are not interested in logistics, they are welcome to go to someone else, because two parties are 
required. We cannot have a long-term customer relationship unless the client is interested (...)” 

– Respondent X3 

 

Respondent X3 means that it is not so simple for clients to only focus on their core business. The 
clients need to be engaged in their logistics for the partnership to be successful; have the interest to 
follow up the request for quotation and set demands. Respondent X4 mentions the same 
observation and means that Postnord TPL does not enter a partnership without multiple 
considerations so that the two parties are aiming for the same goal. 
 

“The client expects us to be the experts and should tell how to do it. Although the client must give us 
input, they must tell us about their business. (...) There are no official demands on the client, but of 
course, it is a matter that is discussed with the client… (…) and is something that could be clarified, 

that we have counterclaims.” 

– Respondent X4 

 

4.2. The KPIs in the contracts are vital for the inter-organizational 

relationship 
The main promise from a 3PL to a client, according to Respondent X4, is for correct deliveries. 
This means that the delivery comes to the client's specified location; at the right time; with the right 
quality and quantity; according to the details the client has promised the end customer, retail, or 
wholesaler. In addition to the promised service, adds Respondent X4, is that the warehouse goods 
are in order by keeping track and ensuring no balance difference. This is often harder than it may be 
perceived (Maas et al., 2018), due to the complex and multiple flows. In addition to this, it is not a 
common KPI to measure, explains Respondent I1. For future promises, Respondent X4 believes 
clients will focus even more on the ability of 3PLs to be innovative, be able to take on projects, and 
manage action plans. 
 
There are several KPIs required for a 3PL to manage, to fulfill the details of a contract between the 
parties. Respondent L1 clarifies that there is a difference between a client's needs and their 
demands, which are important to understand when stating KPIs. The foremost common areas of 
KPIs that almost all the clients agreed upon can be summarized in Table 4. 
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Table 4. Must-have KPIs and their definitions according to the respondents 
KPI Definition 

Cost-efficiency Cost per resources 

Quality On time in the right quantity 

Delivery precision  On time and at the right place 

Lead time The amount of time from order start to delivery 

Customer order 
fulfillment 

On time, in the right quantity at the right place 

Degree of filling Volume of packages filled in the transport vehicle 

Productivity Number of packages through time 

Picking error 
Activities resulting for example in picking the wrong item, not picking the right 
quantity and mixing parts from two or more orders 

 

These must-have KPIs correlate with the main promise the 3PL tells their clients, which is the 
minimum of the business according to the Kano model (McManus et al., 2020). Respondent X2 
explains that KPIs focus mainly on measurements resulting in a direct or indirect income for the 
clients. It is easy to measure the wrong KPIs, which means Respondent I1, the most important 
activity of having a KPI is to measure what you must improve, rather than what you already know 
you are the best at. Respondent X2 remarked that KPI regarding more sustainable performances, 
such as the environmental footprint, is not something widely acknowledged that most clients 
emphasize as a must-have. The clients mention this as well, meaning that there are more general 
KPIs that are must-haves in the contracts, and on the other hand, there is an attractive opportunity 
for more sustainable engagements. The clients mean that sustainable KPIs will be of even more 
importance in the future. Respondent X1 means that this is something that hopefully will grow 
even more. 
 

“Being sustainable should in the future be a natural part of the offer. It will be the way it works, I 
think. It is a part of everyday life, it is nothing like it is now. (...) It will be a way of life.” 

– Respondent X1 

 

For the future, Respondent X2 means that 3PLs should work to deliver and create new 
performance indicators. Competitors thrive delivering the goods faster, but there is a possibility of a 
compromise with regards to sustainability versus fast deliveries. Respondent X3 highlights that this 
will only be the case if the goods inside the packaging are not vital for the customer. For example, if 
there is an end customer's new mobile phone and that person's previous mobile phone does not 
function. The respondents are all aware and believe that there is soon going to be a change in 
consumer behavior due to multiple pressures. This will put the sustainability aspects and 
performance indicators against each other. Respondent X4, therefore, highlights that being 
innovative on every level in the warehouse is of importance. For example, looking at how the 
warehouse manages waste and optimizes by for example grinding down the used packaging material 
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so that the compactor takes more, resulting in less number of retrievals. Respondent I1 mentions 
that in this field, it is easy to sub-optimize and what may help one specific part of the chain may 
make another part of the chain require more resources. Respondent I1 identifies that in a 
warehouse system, 3PLs often pack warehouses according to surface area or warehouse volume, 
whereas it can be financial and time beneficial to pack it in the order it is going to be later delivered. 
 

“Looking at an environmentally friendly aspect it can be wrong, but resource-efficiency is right.” 

– Respondent I1 

 

4.3. Clients wants 3PLs to suggest technical warehouse solutions and to 

selection of sustainable KPIs 
There are sustainable demands that have been translated into KPIs for warehouse performance. 
However, there is still a long way from mapping the whole system and making even more 
sustainable initiatives, which identify many respondents. Today, there are activities regarding 
making the warehouses the right classification, the use of solar panels on the roof, handling of 
emissions and waste, and the more common criteria to have the goods transported by electrical 
vehicles. These activities are starting to be classed as a must-have. Respondent R1 dictates that this 
work needs to continue, and if it does not continue, then there is no partner they are interested to 
collaborate with. This type of criteria on a 3PL requires to not lack of inter-organizational 
alignment (Colicchia et al., 2013), thus improving the partnership to not lose clients due to the lack 
of sustainable targets. 
 
Today, the focus of KPIs is on the full delivery rather than the internal activities, identified 
Respondent R1. Respondent R1 declares that there are more demands on the distribution rather 
than on the logistics. There are more actions towards making the everyday operation in the 
warehouses more efficient, but not in a way that is put down in a contract. Then again, 
Respondent R1 continues, that everything does not need to be in the contract if there is an 
agreement, for example changing the lighting in the warehouses to be LED-based. These types of 
continuous improvements only work with a clear intra-organizational alignment (Colicchia et al., 
2013). This contradicts the literature where sustainability measures often fail when later get added 
to the agenda of a 3PL (Jazairy, 2020; Bahr & Sweeney, 2019, Björklund & Forslund, 2013), but the 
contradiction is only possible when the client has a sustainability mindset. Following up on a 
specific service agreement is still the key to this practice (Jazairy, 2020; Bahr & Sweeney, 2019). 
Jazairy (2020) points out correctly that environmental ambitions need to be known before 
sustainable engagements.  
 
There is a wish from the clients that the 3PLs should be the ones to engage in the sustainable 
demands, how processes can be improved based on them, and apply new KPIs. The clients identify 
that there are three areas of significant importance for future KPIs: Environmental footprint, Use of 
material and Minimize waste in production. Engagements are thriving towards this, exemplifies 
Respondent T1, to minimize the air in the packaging resulting in utilizing less material and possibly 
filling the vehicle more efficiently, as well as thinking about what material is used. Respondent T1 
explains that packages that are sent out to the customers are mostly the only physical contact with 
their customer. The wrapping is an important part of the unboxing, especially in the way the 
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customer later needs to dispose of or recycle the wrapping. This types of activities can possibly limit 
and set demands on the warehouse technology. 
 
Respondent X4 exemplifies that social aspect criteria are also being more demanded by the clients, 
this by clients who send lists of evaluation criteria for the employees at the warehouses. This action 
is not very common, adds Respondent X4, but is an action that will arise inside of the warehouses. 
Respondent X4 sees that bigger companies that are clients of Postnord TPL are more specific with 
their sustainability demands. Respondent L1 adds that creating a good working environment inside 
the warehouses is critical. 3PLs with a low staff turnover often show high productivity and have 
good service quality. Respondent R1 agrees with this and means that if this in any sense would be 
compromised, that sort of 3PL is not of any interest to be a partner with. Respondent L1 continues 
to include that there are of course roles that have high staff turnover. Respondent L1 clarifies that 
the warehouse workers are essential for productivity in a warehouse. Respondent X1 confirms that 
there are KPIs that are sent to the client about the workers' productivity and what has happened 
regarding work-related injuries. Respondent I1 means that getting a follow-up on the work 
environment is something that will be shared in the future, as actors want to be associated with 
good suppliers. 
  
The Nordics are a forerunner in the process of having more sustainable warehouse solutions and 
thought to improve the logistics industry. According to Respondent L1, security and safety for the 
warehouse worker is not something that will be compromised for the sake of earning more money. 
Respondent C1 believes that there are unwritten demands, especially looking at the social aspects of 
sustainability. Today, there is still a focus that being sustainable in the logistics industry is about 
affecting the environmental aspects.  
 
In the end, for many of the respondents, the purpose of having a 3PL is for them to manage the 
logistics. How this is done and what additional activities for more sustainable practices can be 
included is depending on the client, the must-have is on the delivery to the end customer. Showing 
that the traditional performance criteria of cost-efficiency are of a higher priority in comparison to 
green practices (Evangelista, 2014; Wolf & Seuring, 2010). 
 

“Of course, we want the 3PL to have a sustainability mind-set, but can they do it with the most 
efficiency? They are the ones who will win the contract.” 

– Respondent M1 

  

Asking what the client believes are the must-haves is not the whole truth, explains Respondent X3, 
meaning that it is more complicated than that. A mature client, who has been at another 3PL 
before, emphasizes trust, availability, and flexibility rather than the price. There are often contracts 
with a good price, but if there is no trust in the partnership a client will change partners. Price will 
then not be of the same significance.  
 
Respondent L1 believes that to improve the technical warehouse solutions for the future, there 
needs to be a better partnership between the clients and the 3PL where the parties sit down 
together and understand the daily basis of the operations. The clients remark a missing component 



 

 

 27  

in the partnership involving challenging the clients to do better and then face that challenge 
together. For example, the clients want the 3PL to be critical with the existing technical warehouse 
solution in place and work towards improving an identified area of improvement. 
 

“We have a clear logistic vision about where we want to be in the future, and a partnership is about 
working together towards driving that logistic vision. Not only deliver world class through high 

delivery quality but rather what do we want to do now? In five years? In ten years? Then together 
develop this.“ 

– Respondent T1 

 

Right now, the clients believe there is an approach of asking what the clients want, but as experts, 
the 3PL should instead point and say what should be done. This is by giving the basis of what type 
of investment the area of improvement requires and an estimated return of investment. 
Respondent R1 continues to explain that the 3PL needs to be more proactive in the building of 
warehouses. It is, therefore, possible to identify a fourth reason when a client takes more charge of 
sustainable practices, why a 3PL could not deliver the requested measure: (1) too specific demands; 
(2) unfeasible demands; (3) conflicting demands (Jazairy, 2020) and (4) unknown demands. 
 

“There is a difference between ‘We have a warehouse ready for you in 3 years’ and ‘We have a 
warehouse ready for you in a few months’.”  

– Respondent R1 

 

Respondent L1 believes that future reconnaissance is something that the 3PL should provide and 
give the clients. Both in the aspects of how to improve the processes and also on a global scale to 
look at what is being done in the business. The previous strategy has been to listen to the client's 
demand and evaluate technical warehouse solutions in aspects of reaching the stated requirements. 
In the future, as the experts on the market, 3PL is required to have a prior understanding of where 
the clients want to be and based on that understanding evaluate what they believe the technical 
warehouse solution must-have and what activities can be viewed as attractive to the end-customer. 
In the end, it is the end customer who is paying for the whole supply chain service, this mentions 
both L1 and M1. 
 

4.3.1. Lack of transparency of the processes and results of must-have demands 
There is believed to be a lack of providing results to show the client that the warehouses are 
continuously being improved in the aspects of being more efficient in all aspects, according to 
Respondent C1. The reason for this is within the contract between the two parties, as it is all about 
the incentive in the contract. To become a sustainable logistic service provider, evolving the 
contract may be of consideration, as it is about resource efficiency. Another way to go, suggest 
Respondent C1, is to be more open and transparent about where the 3PL income is because, 
without this knowledge, it is hard for a client to help to make the activities more efficient.  
 
Respondent W1 adds that there are activities with measures that are hard to understand how the 
cost has been calculated. There can be a matter of interpretive precedence in the measurement. For 
example, how much time a specific activity has taken. There is missing transparency requiring to 
have that type of KPI. 
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Sometimes goods get damaged in a warehouse. When that happens, the clients get contacted with a 
code indicating the reason the goods are turned into waste. Respondent W1 means that there is a 
need of having more reason codes to be transparent, with a clear description of what the reason 
code entails and how the damage has occurred in a detailed manner. Respondent W1 elaborated 
that there is a need to understand the cause, and not dismiss it as a one-time occurrence, but rather 
investigate so the same cause does not happen again. 
 

“You want to be able to follow what has happened to our products, and you should already know in 
advance what it is that has happened.”  

– Respondent W1 

 
Respondent C1 believes that, with more transparency on what cost the 3PL takes, clients will be 
more willing to invest in more sustainable practices. Respondent X2 gives insights that the clients' 
expectation in the warehouses is state-of-the-art operations, providing them with transparency of 
the operations and giving the clients an understanding of how the operations work. This is to 
enhance quality, to understand sustainability aspects, and economic performance with regards to 
the processes. 
 

4.4. A 3PLs sustainability profiling must be clear and clients requires 

an understanding of such investments 
A 3PLs strategic orientation and their sustainability profiling need to be clear if the goal is to be 
identified as a sustainable logistic service provider. Focusing on sustainability regarding the SDG is 
a good way forward as most of the clients work towards these in their sustainable business models 
and practice.  
 

“There is a clear trend that there is a demand for sustainability, (…) the quest for sustainability is 
important for the clients and it is extremely important that we can present how we work and (...) to be 

concrete about it.” 

– Respondent X4 

 

Clients want to work towards all of the SDGs, but in the scope of only focusing on the warehouses 
themselves and the internal flow. There are a few SDGs that get more attention on the client’s 
agenda. In the future, it will be of utmost importance that a 3PL has a clear profile about 
sustainability and their strategic orientation, this mentions both Respondent C1 and R1.  
 

“Sustainability is something that the 3PL needs to believe is important, and then we want to work 
with them. Otherwise, even if you are as good as you possibly can be, if you are not working with us 

towards our goals, which are adapted on a global scale, then you are not a partner for us.” 

– Respondent R1 

 

The respondents identified multiple SDGs which they want to see more actions towards in the 
future, see Figure 11. In addition to the ones in the Postnord TPLs current strategy, the client 
identifies three additional SDGs which the 3PL should work more towards. These are “4. Quality 
Education”; “13. Climate Action”; and “17. Partnership for the Goals”. 



 

 

 29  

 

 

 
Figure 11. SDGs which the respondents want to see more of in the warehouses 

 

Respondent X3 comments that there is a need for an investment to be more sustainable to meet the 
requirements that clients will be demanding. Minor 3PLs will have a rough time in comparison to 
bigger 3PLs. Respondent I1 points out that the wave of sustainability has made companies add 
both departments and roles of their staff, focusing only on sustainability. Previously, sustainability 
has only been a thing companies have on their webpage, nothing that permeates the organization. 
This believes Respondent I1 will be a dangerous thing to do, saying that you work with 
sustainability and then have nothing that proves it.  
 
Respondent C1 experiences that more sustainable process alternatives invested by a 3PL, with a 
higher investment cost, often put the additional cost on the client rather than splitting the 
additional cost. There is a need from the clients that the 3PL should take both an economical 
responsibility and be willing to share risks with the clients. Respondent C1 adds that with more 
sustainable process alternatives, the business becomes more resource-efficient leading to better cost-
efficiency, making this type of engagement more necessary for the partnership. Respondent R1 
explains that clients need to understand that some operations will cost money and that it will take 
time for the investment to give a return. Respondent R1 also explains that these are actions that 
they are willing to do. 
 
“Every goal within the SDGs are important, however, we will not reach them if we do not collaborate. 

(...) You work in a supply chain together, (…) you compete with entire supply chains.” 

– Respondent I1 

 

It is also important, exemplifies Respondent X4, to understand that there will come new types of 
logistics and actors on the market which are unknown today who thrive on the sustainability 
aspects. These actors are important to recognize and learn from, to improve in the future.  
 

4.4.1. Owners are the most important stakeholder to thrive towards sustainable 
demands 

The stakeholders which the respondents mostly believe will help to work towards a more 
sustainable logistic industry are; regulatory powers, who set standardizations and requirements on 
the industry; the owners of the clients, as the company's sustainable strategy makes it possible to set 
demands; the end-customers, who are the ones buying the service but even; co-workers, who have 
started to set demands on their employees regarding more sustainable practices. The drivers and 
barriers identified by Centrobelli et al. (2017) align with the study and the identification that there 
is a difference in weight between the stakeholders can also be verified (El Baz & Laguir, 2017; Zhu 
and Sarkis, 2006). 
 
Respondent L1 also points out that the end customers are the ones, especially in the Nordic 
countries, who are pushing the clients to act with more consideration to sustainability aspects. This 
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is what drives the evolution of technical warehouse solutions. In the aspect of the warehouses 
themselves, Respondent X2 points out that multiple different stakeholders are invested in the 
sustainable demands, there are the clients, suppliers to the 3PLs, internal resources such as logistic 
developers, and the management team, as well as the owners. Respondent X2 however believes that 
more could be done to validate and evaluate this. It is important that the management team 
continuously works with sustainable demands.  
 
“We are on the way, and we are partly doing it (...), but we need the management team to work as an 

entirety stringent and consistent.”  
– Respondent X2. 

 

4.5. Adapting towards the changing customer demand and to educate 

the customers 
Customer behavior and demands are of utmost importance when designing the flows of a technical 
warehouse solution. Due to the problems with lead time, Respondent T1 means that there is a lot 
of development happening in the industry of logistics.  
  

“The classical way of working, having one central warehouse where everything should be inbound and 
then at the hands of the customer within 2-3 days is not the future.” 

– Respondent T1 

  

Respondent T1 continues explaining that the future involves sustainable deliveries. A sustainable 
delivery, according to Respondent T1, is not a slow delivery but rather a combination with the key 
to being close to the customers. With warehouses closer to the customers, there is a way to reduce 
the lead time and the transportation distance. Respondent T1 further explains that some goods will 
not be time-sensitive, leading a sustainable delivery to be managed based on the best fit for the 
process rather than as soon as possible. Other cases will be time-sensitive, and that is where the 
challenge will be. Right now, there is development on satellite warehouses and hubs, but these need 
to be further developed, and here is where the 3PL comes in. There is a possible future, explains X2, 
where multiple clients confirm where 3PL will be focusing more on satellite storage or city 
fulfillment. 
 
Respondent X1 explains that there have been initiatives to transform the warehouse workers' 
schedule to a digital platform, so it will become easier to schedule the workers depending on the 
clients' forecast as well as for the workers to see which station they are supposed to be at when. 
Today, there are still elements of paperwork when it comes to the worker checking out at which 
station, they have been or what they have done. Postnord TPL has invested in IT systems to 
manage this, but there is still resilience towards such systems. This is an area which will need much 
more improvement, a tool which makes it easier to staff after the given forecast, to be able to adapt 
to the end-customers demands.  
  
Multiple respondents state that it is of interest to educate the end customers and give the end-
customer suggestions of how their behavior affects change in the warehouse processes and decision-
making throughout the supply chain. It is a tricky situation to engage in more sustainable practices 
as there will always be competitors who will act with the positioning of making it as cheap as 
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possible. Especially when end-customers easily point fingers at actions where there is a more 
sustainable alternative but can at the same time make an order from another part of the world 
where the production and the logistics situation is questionable. The partnership must come 
together to educate the customers, in the context of the consequences when for example, selecting 
fast delivery when buying from online stores. Respondent X2 identifies a lack of knowledge, and 
due to this, selecting a more sustainable alternative is not in the scope of the end customer even if 
there are such means.  
 

4.6. More data-driven services in the warehouses is the key of 

optimizing 
In the future, there are tendencies that things will go back to previous strategies. After the multiple 
disturbance events, some people want to have more goods stored in the warehouses. Right now, 
there are still elements of the common practice of Just In Time (JIT) explaining Respondent I1 but 
for the near future, this is not attractive. Respondent R1 believes that due to the disturbances that 
have affected the whole supply chain, there will be a future practice of Just In Case (JIC).  
 
Respondent X2 highlights that something that could be done even more is analyzing data together 
with the client, either at the 3PL, at the client's end, or looking at the bigger picture of the 
integration. Today, the sharing of data often is a basis for invoicing, this involves data for example 
where the number of orders out is measured. Respondent X2 means that there is an opportunity to 
come together to use analysis to make better decisions. Respondent X3 adds that there should even 
be considerations to investigate multiple clients' data to see if there are any bigger patterns in the 
market.  
 
Respondent X2 sees that there could be engagement in how data can be used to utilize for “Client 
satisfaction”, to identify what affects this. This could be taken to a deeper level, explains 
Respondent X2, by for example starting to look at the client's strategic orientation and their 
customer segments. How do they want, for example, e-commerce to be handled? 
 

“The processes today are designed to suit the client who wants the processes to go as fast as possible, but 
there could be clients that would be better suited with other types of logistic solutions.” 

– Respondent X2 

 

One challenge for Postnord TPL, according to Respondent X2, is that the decentralization of the 
organization into regions has made the business sprawling. This as the clients in the different 
warehouses across the different regions have different demands, leading to the use of different 
WMS. The different WMS makes the performance of reaching requirements such as transparency, 
visibility, and flexibility more or less difficult to provide to the client depending on the system. This 
makes the variety of performances depend on the different regions. If there is a need to have a 
uniform model out to clients, in the aspects of performance and sustainability deliveries, there will 
be a challenge to deliver these in the same way, as the interfaces and functionalities differentiate 
themselves depending on the different WMS.   
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4.6.1. Utilize data from the clients and make more accurate analysis of forecasts 
Data and information will be the foundation of warehouse technologies and infrastructure 
technologies in the future, requiring investment in data mining. Both in consideration to creating 
better forecasts but also as a tool to continuously give feedback to the clients. Respondent R1 
explains that getting feedback on, for example, environmental practices daily would allow 
publishing reports on the development which now is yearly which would bring much additional 
value. Of course, points Respondent R1 out, some data is considered confidential, but some 
transparency would help.  
 
Utilizing other types of data would also make it possible to create more predictive logistics, utilizing 
the goods in the warehouse depending on whether, when the salary comes, calendar events, and 
other types of activities. Analytical tools, AI, and machine learning will be required to make this 
type of data into information. However, explains Respondent I1, there is resilience in planning 
ahead of time and the activity becomes hard.   
 
“Think if we knew about the upcoming campaigns and forecasts, of course, we would get forecasts but 
there is a need to build up a system in which those could be utilized better. There is a need for creating 

uniformity when new clients are coming and already have these types of analysis in place.”  
– Respondent X2.  

 

Respondent X2 argues that this will be a desirable competitive advantage, to be able to offer the 
clients that these types of analysis are already in place. The only requirement is to tell what data is 
required and then offer the analysis to the clients. There are many new systems with machine 
learning that can help with refilling the warehouses, and calculating when and where the goods 
need to be. This type of system, explains Respondent T1, has many clients already implemented 
but there is a need to optimize them even more to gain the full advantage. Depending on these 
forecasts, the warehouse needs to be re-organized depending on the most common orders that are 
going out. If this is done, it will reduce the lead time.  
 
Society becomes more and more in terms and accepts cloud services, even if the companies 
themselves do not own the cloud service or have the data on their servers, explains Respondent I1. 
The importance will however be in the integration between different systems, having the right API, 
and being able to keep up. Independent cloud services where you can share information about the 
logistics services, where it is uncontroversial to connect, will be the key to collecting all different 
actors and utilizing the collaboration. The fear of sharing data is in most cases not about stealing 
data, but rather not wanting to show how unstructured it is behind the scenes. 
 

“The information will be available in more places, we have thought that we have had a lot of 
information before, it is only a fraction of what will be available.” 

– Respondent I1 

4.6.2. Cyber security 
Respondent X2 clarifies that there is a requirement for 3PL to be a better partner in securing the 
clients' flows in a more turbulent environment. There will be a future with cyber-attacks and with 
more digitized systems. There is a need to invest in this area, in IT infrastructure, and in the 
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technology to make solutions that can withstand this type of challenge. This, for example, by 
utilizing more encrypted systems. 
 

“We should not talk about if we will be affected but rather when we will be affected.” 

– Respondent X2.  
 

Respondent X2 advocates that partnership will be the key forward, however, there are 
requirements on the organization itself and the IT infrastructure. When building warehouses and 
IT systems assisting it, there is on such a big scale that it is not unusual that there are weaker spots in 
the system. The main reason for this is due to the complexity of the systems. It is important to 
know, explains Respondent X2, that when affected by these types of attacks, it takes time to make 
it all go back to normal.  
  

4.7. Respondents’ suggestions of technology and IT infrastructure to 

aid 
The future of the logistics industry requires a technical leap to be able to aid the clients and their 
future demand, especially when it comes to picking and packaging services, states Respondent X4. 
However, focusing on one specific part of the logistic chain won’t solve the problems. Respondent 
M1 exemplifies other big logistics service providers in other countries, who have mostly manual 
warehouses since their cost-efficiency is still acceptable. The reason for this, explains Respondent 
M1, is because of the low salaries. There will come a time, argues Respondent M1, when these big 
logistics service providers must automate their warehouses. Then, if they have the capital for 
investment, good control over the rest of their supply chain, and control over services required to 
be integrated with the automation system, they will manage the change. The barriers to green 
initiatives identified by El Baz and Laguir (2017) are often due to a lack of financial resources. 
 

“It is not about ‘what’ technology but rather the whole value-chain, from inbound, through the 
internal and the outbound which is financially defendable.”  

– Respondent M1 

 

The foremost mentioned helping tools inside the warehouse are PDAs, trucks, and other lifting 
gear. Respondent I1 believes that for warehouses and the future with additional helping tools, 
digital tools minimize the errors. Respondent X1 believes that it will be of utmost importance for 
larger and heavier goods, to operate according to the ergonomic restriction due to regulations. 
Respondent C1 agrees with this, especially regarding bigger packages, where the efficiency can be 
improved. Other types of wearable devices are also of interest such as an exoskeleton, smart glasses, 
and even augmented reality. Respondent W1 gives insight into their industry and explains that 
recently, there have come more regulatory demands on the technical solution due to heavy lifting. 
Everything from how much one article should weigh, to how it should be managed by a human has 
been reviewed. Right now, this has not been widespread. However, as regulatory powers step up in 
setting demands in one industry there is a matter of time before this will escalate to the other 3PLs 
and spread across more industries. 
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“It should be a regulation which affects all actors, no matter industry, when you are doing repetitive 
‘heavy lifting’.” 

– Respondent W1 

 

Respondent R1 believes that there will be bigger automation machines on different levels together 
with robotics, as there are wishes to utilize more cubic meters in the facilities. The respondent gave 
examples of robotics that can move in the store rather than be static, like autonomous guided 
vehicles (AGVs) and autonomous mobile robots (AMRs). 5G will be a technology to help with this 
type of evolution, explains Respondent I1.  
 
Respondent R1 also mentioned their investment in RFID, where the quality of the inventory has 
been improved from 70% to an occurrence of 99,5%. They also have invested in helping tools to 
make sure that the experience when ordering from the store. It is also a way to find goods in places 
where they should not be. There are multiple possibilities when using these in the stores, which can 
also be utilized in the warehouse. Respondent R1 comments that there is a need for an investment 
in the warehouses to fully utilize RFID.  
  
Another technology is the implementation of other types of sensors and tags, which can identify 
both position, lightning changes, temperature, acceleration, and the need for repair. With this type 
of data, it could be possible to make a more detailed deviation report and have a more controlled 
supply chain. One example, that explains Respondent I1, would be to control the container and see 
if someone has opened it, when it was opened, and then backtrack the data if something is missing. 
Managing this in real-time makes use of the Internet of Things (IoT). The problem with IoT 
regarding warehouses is that there are not enough innovation processes to utilize them. 
 

4.7.1. Automation will continue primarily for economic reasons but, depending on 
the reason of implementation, other solutions may be better. 

Multiple clients believe that the future of warehousing will result in fewer manual activities, this 
often resulting in some activities with automation. Respondent C1 explains that today, smaller 
packages will continue to be included in automation whereas bigger packages, awkward to have in 
automation, will instead need additional tools. The reason that automation for bigger packages is 
not as common is due to the lack of flexibility in the machines and economic reasons.  
  
There is a fear in the future, according to Respondent M1, to be eaten by cost in the forms of 
electricity and transportation. Respondent M1 means that automation will make the business more 
cost-efficient and therefore play a key role. Respondent W1 believes that the goal will be to become 
as automated as possible, but then again it is still a matter of cost.  
  
Respondent X2 believes that automation can be viewed as a double-edged sword. On one hand, 
explains Respondent X2, automation can help the warehouse worker in their working environment 
as well as provide better productivity, lead-time, and quality. On the other hand, warehouse 
workers might lose their jobs. Respondent X4 adds that with automation the human is standing 
still thus forcing the human to do repetitive movements. This, adds Respondent X4, will result in 
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more ergonomic requirements in the future. Instead of humans, robotics are the ones who should 
do the monotone workload. 
 
It is important to understand when automation is suitable and explain that it is not always 
beneficial. Some clients explain Respondent X4, just believes that it will make the warehouse 
solution more efficient. The problem, as Respondent X4 sees it, is that logistic warehouses have not 
come so far with technology in consideration to the production industry. With very specified 
automation, if clients share warehouses, it is harder to take advantage of synergy effects. 
 

4.8. Combining the existing strategy and the clients demands in a 

SBSC 
Starting with the client's future demand, which can be divided into two categories, the general 
demands, and the sustainable demands.  The general demands include the specification of the 
warehouse itself and the processes connected to the promise the clients set to their end customers. 
This promise is the ability to secure customer order fulfillment. The specifications of the 
warehouse are (1) the right type of technical warehouse solution; (2) the right location of the 
warehouse; (3) the right amount of people to manage the flows, (4) the ability to continuously 
improve the warehouse; (5) the ability to be flexible in growth or down-scaling of the warehouse 
depending on the clients' development; (6) have a front edge of developing methods, technical tools 
and technical solutions inside the warehouses, and lastly (7) be a partner rather than being a 
supplier for the clients. The sustainable demands today are rather engagements a named; having (1) 
right classification on the warehouse; (2) use of solar panels on the roof, and lastly (3) handling of 
emissions and waste. 
 
Combining the realizations from the respondents and the literature with the previous strategy of 
Postnord TPL, the following strategic objectives with strategic measures in a SBSC could be 
identified, see Table 5, 6, 7, 8, and 9. 
 
Table 5. Financial perspective with strategic objectives and strategic measures 

Perspective Strategic objective Strategic measure Reference 

Financial 
perspective 

Profitable Growth 

Reduces Overall Cost per Used 
Resource 

Khan et al., (2021); Gardas et al., 
(2019); Target 11.3; Target 11.6; 

and Postnord TPL 

Increase Overall Profit per Cubic 
Meter Postnord TPL 

Return On Assets / Return On 
Equity 

Khan et al., (2021); Gupta & 
Singh (2021); Bask et al., (2018); 

Centrobelli et al., (2017); and 
Postnord TPL 

 

Cost-efficiency 

Minimize Operational Cost and 
Wastage 

Khan et al., (2021); Gupta & 
Singh (2021); Gardas et al., 

(2019); and Piecyk & Björklund 
(2015) 

Avoid and Minimize Penalties Khan et al., (2021) 
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Increase new revenue 
sources Adding New Revenue Channels Bask et al., (2018); Interviews 

 
From the Financial perspective, resource- and cost-efficiency are the key attributes a KPL should 
manage according to the respondents. This is because of the clients' limited financial resources. In 
addition to this, there is a requirement to invest to provide action towards more sustainable 
practices, leading to remaining desirable for the end customers. Making measurements of cost over 
the used resource, and per cubic meter, is of significance. These types of measures consider the cost 
of the activities per resource, the cost of the management of the warehouse, and the utilization of 
cubic meters. Technology aiding these measurements is a technology with a lower cost, technology 
taking up a minimum amount of space, or technology aiding the utilization of resources. 
 
Looking at a measurement of return on assets, the technology in question requires a significant 
effect on the processes in comparison to the previous process. Ideas for developing the business 
even further must therefore be a continuous task. Other engagements from the financial 
perspective are activities towards minimizing operational cost and wastage and avoiding penalties. 
Penalties are not often occurring, but when they do, it is important to have a strategy to manage 
them. This requires technologies optimizing planning and mapping of the system to understand 
where the operational cost is, how wastage can be optimized and what penalties can affect the 
activities. 
 
Table 6. Customer perspective with strategic objectives and strategic measures 

Perspective Strategic objective Strategic measure Reference 

Customer 
perspective 

Strengthen partnership 

Net Promoter Scores of 
Partnerships and Long-term 

Partnership 

Karia & Wong (2013); Kudla & 
Wissing, (2012); and Interviews 

Tendencies of sharing Risk and 
Benefit 

Khan et al., (2021); Govindan & 
Chaudhuri, (2016); Kudla & 
Wissing, (2012); Interviews 

Maximize customer 
satisfaction 

Customer Satisfaction Index Interviews 

Customer Order Fulfillment Khan et al., (2021); Target 9.1 

Customer Retention Rate Khan et al., (2021); Postnord TPL 

New Customer Acquisition Rate Postnord TPL 

Brand awareness Net Promoter Scores of 
Differentiations Centrobelli et al., (2017) 

 

From the Customer perspective, to strengthen the partnership and thus potentially maximize 
customer satisfaction and brand awareness, there is a need to continue mapping the NPS. 
Identifying what the client wants is of the essence, as it both helps to identify needs but also shows a 
client-based orientation. At the same time, there are wishes of proactivity with making the client 
satisfied. This requires knowledge and actions about what the clients want before they even want it. 
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According to the respondents, one way to do this is by increasing transparency and being a partner 
willing to share the risk and benefits with the clients. Being an attractive KPL means being aware of 
why, and how, the customer retention rate and the new customer acquisition rate are affected. It is 
also important that there is a drive to continually evolve and be proactive with technical solutions 
(Laguir et al., 2020). It is therefore important to be active in what is happening in the technical 
areas in the industry and possibly drive for creating innovation within the organization. Having an 
innovation team is a cost but may be of consideration for uniting the organization and improving 
continuous development. To be able to acquire new customers, the respondents clearly show that 
being proactive in building warehouses will be of the essence. 
 
Table 7. Internal perspective with strategic objectives and strategic measures 

Perspective Strategic objective Strategic measure Reference 

Internal 
perspective 

Process 
improvements 

Deviating Lead Time after 
Agreement 

Khan et al., (2021); Bask et al., 
(2018); and Centrobelli et al., 

(2017); and Target 9.1 

Deviating Productivity after 
Agreement Gardas et al., (2019) 

Quality optimization 

Number of Picking Error Target 9.1 

Delivery Precision 
Bask et al., (2018); Wang et al., 

(2021); and Target 9.1 

Capacity utilization 

Capacity Utilization Rate 

Khan et al., (2021); Gruchmann et 
al., (2020); Gardas et al., (2019); and 

Centrobelli et al., (2017) 

Degree of Filling / Order of Filling 
Wang et al., (2021); Colicchia et al., 

(2013); and Interviews 

Strong IT 
infrastructure 

Fully Integrated System 
Khan et al., (2021); Karia & Wong, 

(2013); and Jeffers (2010) 

Secure IT infrastructure Karia & Wong (2013); Interviews 

 

From the Internal perspective, the must-haves are the service of fulfilling the end-customers 
expectation. For the processes of internal flow, this means letting the goods flow with a good speed, 
in an order which delivers the goods with a lead time constructed according to the agreement. For 
the quality of the internal flow, this means the package itself from the outbound can not be 
complained about. Meaning the package with the goods inside has a low picking error and is 
delivered accordingly to the details. If there is a picking error, it is important that the type of error is 
identified and how it affects the inventory. The aspect of capacity utilization rate shows a system or 
process's full potential. Technology without a human operator often has a fixed capacity, whereas 
having a human operator can have deviations. The degree of filling is all about the planning of 
packages, how they should be packaged to require the least amount of space, in which order the 
package should be made, and in what order the package should be stacked to make it more efficient 
with the rest of the chain. 
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Table 8. Environmental and Social perspective with strategic objectives and strategic measures 

Perspective Strategic objective Strategic measure Reference 

Environmental 
and Social 

perspective 

Control of resources 
and resource sharing 

Sustainable Waste 
Management  

Gupta & Singh (2021); Centrobelli et al., 
(2020); Bask et al., (2018); Piecyk & Björklund 

(2015); Evangelista (2014); Karia & Wong 
(2013); Target 3.9; Target 6.3; Target 6.4; 
Target 9.4; Target 12.5; Target 12.6; and 

Postnord TPL 

Supply Chain Miles Colicchia et al., (2013); and Postnord TPL 

Supplier 
Environmental 

Sustainability Index 

Gupta & Singh (2021); Centrobelli et al., 
(2020); Bask et al., (2018); El Baz & Laguir, 

(2017);  Piecyk & Björklund (2015); 
Evangelista (2014); Target 3.9; Target 6.3, 

Target 6.4; Target 7.2; Target 7.3; and Target 
9.4 

 

Smart packaging 

Volume-optimized 
Packaging 

Maas et al. (2018); and Target 12.5 

Support for Reuse 
and Recycling of 

packaging materials 

Gupta & Singh (2021); Gruchmann et al. 
(2020); Centrobelli et al., (2017); El Baz & 

Laguir (2017); Colicchia et al., (2013); Perrotti 
et al., (2012); Kudla & Wissing, (2012); Target 

8.4; and Postnord TPL 

Product Recycling 
Rate 

Gardas et al., (2019); El Baz & Laguir, (2017); 
Evangelista, (2014); Perrotti et al., (2012); 

Colicchia et al., (2013); Target 8.4; Target 9.1; 
and Target 12.5 

Circular Economy 

Customer Returns Postnord TPL 

Produce Own, Share 
and Re-use 
Resources 

Maas et al. (2018); and Postnord TPL 

Governmental 
considerations and 

certifications 

Acquire all 
Necessary 

Certification 

Khan et al., (2021); Centrobelli et al., (2020); 
Gardas et al., (2019); Bask et al., (2018); 

Centrobelli et al., (2017); Piecyk & Björklund 
(2015); Perrotti et al. (2012); Kudla & Wissing 

(2012) 
 

From the Environmental and Social perspective, understanding and acting on activities containing 
different types of waste is the key. When the warehouses themselves have been optimized, it is 
important to look beyond. Look at the interconnected chain of how to possibly affect the chain 
forward and backward as well as an act towards being dependent on producing own, share and 
reuse resources at hand. The packages require to be volume-optimized, of a material that can be 
recycled, and to support the end-customer to reuse it in a personalized manner. A future advantage 
for a KPL may be to act as a consultant for companies starting their logistics, becoming a partner 
for all logistics no matter strategic decision. Areas, where a KPL could provide insights, are 
processes with a focus on circularity and with personalization. Grasping the end-customer 
experience is the key to staying competitive, and creating a customer with a sense of loyalty to a 
specific company. This will lead to engagements with more VAS. 
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Table 9. Growth and Learning perspective with strategic objectives and strategic measures 
Perspective Strategic orientation Strategic measure Reference 

Growth and 
Learning 

perspective 

Fair conditions 

No Accidents Piecyk & Björklund, (2015);Target 3.9; 
Target 8.8; Target 16.1; and Postnord TPL 

Work to Prevent 
Occurring Accidents Target 8.3; Target 8.5; and Postnord TPL 

All Stakeholders Agrees 
to Code of Conduct 

(CoC) 

Target 5.1; Target 17.14; and Postnord 
TPL 

Increased diversity 

Map activities of Gender 
Equality 

Gupta & Singh (2021); Khan et al., (2021); 
Gruchmann et al. (2020); Gardas et al., 

(2019); Piecyk & Björklund, (2015); 
Evangelista, (2014); and Postnord TPL 

Increase Job 
Opportunity for People 

Outside the Job Place 

Postnord TPL 

Including Everyone 
Regardless of In-house 

or Outsourced 
Employment 

Khan et al., (2021); and Gardas et al., 
(2019) 

Attractive workplace 

Net Promoter Scores of 
Employee Satisfaction 

Kudla & Wissing, (2012); and Postnord 
TPL 

Less Sick-leave Khan et al., (2021) 

Map Acitivities of 
Innovative Engagements 

Wang et al., (2021); Centrobelli et al., 
(2017); Evangelista, (2014); Karia & Wong 
(2013); Target 4.4; Target 8.2; Target 16.6; 

Target 17.16; and Postnord TPL 

Knowledge sharing 

Provide Knowledge to 
Employees and 

Customers 

Karia & Wong (2013); Colicchia et al., 
(2013); Perrotti et al., (2012); Kudla & 

Wissing, (2012); Target 8.4; Target 13.3; 
Target 17.8; Target 17.14; Target 17.16; 

and Postnord TPL 

 

From a Growth and Learning perspective, the respondents all point out the importance of having a 
safe warehouse and attractive workplace for the operators. This by working with conditions of no 
accidents and if there are accidents, then these accidents need to be reported and analyzed so that 
the accident does not happen again. Having all parties agree to the CoC, is also important, as 
without the specifications in writing it is hard to hold accountability. Moving towards a more 
ergonomic considered warehouse, it is important to have in mind that tools are often created from a 
fit-for-all aspect but where not everyone can use them efficiently. This is connected to the 
difference in body type etc., it is, therefore, interesting to see how the tools in the warehouse are 
utilized and if more personalized tools can affect the quality. 
 
Knowledge sharing is one of the key objectives which helps to identify areas for improvement. 
Sharing competence and information in a learning environment is where innovative ideas can be 
identified. Educating the employees to understand why and how may spark interest and realizations 
in individuals that are having another perspective or previous experience. The same goes for the 
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clients and the customers themselves, by involving them in logistics, different types of decision-
making will surface. 
 

4.9. Technology and IT infrastructure attributes aiding the SBSC 
Summarizing the strategic objectives and chosen measures there are multiple different types of 
technology and IT infrastructure that can help to aid this SBSC formulated above, see identified 
attributes aiding the SBSC on Table 10. 
 

Table 10. Attributes of the Technology and IT infrastructure required from the SBSC 

Technology 

…taking up a minimum amount of space 

…aiding utilization of resources 
…minimizing operational cost 

…minimizing wastage 

…helping with avoid penalties 
…helping with circularity 

…personalizing the experience 

…with modularity 

…minimizing accidents 
…with ergonomic considerations 

…increasing critical thinking and problem-solving skills 
…aiding in-house utilized resources 

IT infrastructure 

…optimizing the planning 

…mapping of the system and chain 

…personalizing the experience 

…receiving feedback 

…give feedback 

…increasing transparency 

…sharing improvements 
…increasing the resilience 

…identifying efficient behavior 
…secure system 

 

RQ 1: What criteria for sustainability indicators should the 3PL apply to meet clients’ 
future demands (5-10 years from now)? 

 

There are multiple performance indicators to select between, a known problem identified by 
multiple researchers. The important action is selecting performance indicators and continuously 
measuring them to see how the company can improve. If a KPI cannot be translated into feedback, 
then there should be initiatives to select new KPIs. Postnord TPL already has many initiatives 
toward a more sustainable logistics industry, especially concerning their warehouses and processes. 
The additional strategic objectives selected based on the previous strategy are added to clarify for 
the clients that these are real engagements, these are: “Cost-efficiency”, “Increase new revenue 
sources”, “Brand awareness”, “Strengthen partnership”, “Strong IT infrastructure”, “Capacity 
utilization”, “Quality optimization”, “Process improvements”, “Governmental considerations and 
certifications” and “Knowledge sharing”. To further develop the strategy, a KPL should work 
towards the sustainability indicators of both financial, customer, internal, environmental, and 
social, and lastly for growth and learning, see Figure 12. 
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Figure 12. The sustainable indicators a 3PL should thrive towards to meet the clients future demand 

 

RQ 2: What technology and IT infrastructure attributes in a warehouse solution are 
satisfying these demands in a 3PL warehouse? 

 
The processes inside the warehouses are often optimized to the demands when developing the 
technical solution in the warehouse. The attributes identified in Table 10 can be divided into 
categories of operational attributes, social attributes, and additional service attributes. Operational 
attributes include minimizing operational cost, taking up a minimum amount of space, having 
modularity, minimizing wastage, and aiding in-house utilization of resources and utilization of 
resources. Social attributes include minimizing accidents, avoiding penalties, and having ergonomic 
consideration. Additional service attributes include helping with circularity, personalizing the 
experience for the end-customer, increasing critical thinking in the workers, identifying efficient 
behavior in the workers, sharing improvements with clients for transparency, and receiving and 
giving feedback throughout the chain. Continuous work with each and every category is required. 
The most important technology and IT infrastructure attributes inside a warehouse for the internal 
flow can be separated into must-haves, performance attributes, and attractive attributes in Tables 
11 and 12. 
 

Table 11. Attributes of the Technology from a Kano-model perspective 
Attractive Performance Must-have 

…personalizing the experience …aiding utilization of resources …minimizing operational cost 

…increasing critical thinking and 
problem-solving skills …minimizing wastage …with modularity 

 …helping with circularity …minimizing accidents 
 …with ergonomic considerations …helping with avoiding penalties 
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 …aiding in-house utilized resources …taking up a minimum amount 
of space 

 
Table 12. Attributes of the IT infrastructure from a Kano-model perspective 

Attractive Performance Must-have 

…mapping of the system and chain …optimizing the planning …increasing the resilience 

…personalizing the experience …increasing transparency …identifying efficient behavior 

…receiving feedback …sharing improvements …secure system 

…give feedback   

 

Connecting these attributes to identify what existing technology and IT infrastructure may help to 
provide short-term satisfaction. Connecting the attributes to services which do not exist today, will 
hopefully engage proactively, where technology and IT infrastructure may require to be developed. 
This can be done by identifying which attributes are missing in the existing supply chain ecosystem 
and how attributes can be combined. There are multiple ways to combine the named attributes 
into a technical warehouse solution. This leads to suggesting an infinite number of possible 
combinations of how technology and IT infrastructure can function. 
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5. Conclusion 
This chapter aims to conclude the study, by presenting the purpose of the study, the theoretical and 
practical implications of the findings of this study and suggest future research and recommendation. 
 

To be a sustainable logistic service provider requires a client with a sustainability mindset. 
Sustainable initiatives are only interesting if there is a guarantee of return on investment. The 
priority for clients is the operational activities – a direct value for the end customer. The main 
reason for this is that sustainable initiatives are only interesting if there is a guarantee of return on 
investment. Having a long-term perspective in an inter-organizational relationship with a focus on 
sustainability is hard. One challenge is that clients do not have insight into what sustainable 
indicators to use inside the warehouses. Such questions are identified by the clients as the logistic 
service providers' responsibility. The priority for clients is that operational activities should directly 
translate into direct value for the end customer. Clients however believe that attention should first 
be focused outside the warehouses. Some clients have started to focus on more indirect value 
(environmental and social aspects) for the end customer. The clients believe that this will become 
more important in the future, requiring a focus on the identified 39 KPIs.  
 
When an investment is done, it first requires an understanding of how it can affect the 
performance- and then later the sustainability indicators. For a sustainable logistic service provider 
to know when to implement a certain technology or IT infrastructure, to be resource- or cost-
efficient, the 22 attributes described can be used. These are categorized into operational attributes, 
social attributes, and additional service attributes. 
 

5.1. Theoretical and practical implication 
Theoretical implications from the thesis are the developed “attribute aiding” feature of the SBSC. 
The feature makes it possible to gain an understanding of what technology and IT infrastructure 
attributes can aid the strategy. However, it requires the insight into the company's and client’s 
strategic orientation and business to utilize it successfully. Other requirements are an 
understanding of how technical solutions affect the KPIs. Practical implications suggest that the 
framework can be utilized to identify what technology and IT infrastructure the clients want to add 
to their service. This gives the 3PL indications of what could aid to fulfill the client's demand and 
secure a future competitive advantage. With help of the attributes and the insights from the 
respondents, four proposals of what technologies and IT infrastructure can be presented. 
 

5.1.1. IT system for better forecasts, optimization, and a transparent flow 
The IT system of today will require features of forecast, optimization, and transparency to better 
understand the complexity and the processes. Forecasting will be the key to help with the 
optimization, as forecasts can help to prepare the warehouse for possible orders. Placing different 
goods in strategic places depends on what goods flow the most, for example, goods are dependent 
on event or season. Another type of optimization would be to pack the orders in a manner where 
the packages that are going out first from the transport vehicles are the last packaged orders. For a 
transparent flow, it requires a system that can visualize the whole ecosystem, thus possibly 
identifying the inventory, so if a picking error occurs it is easy to identify how the error occurred, 
where the error occurred, and what error it is. An identified challenge and opportunity would be to 
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combine different parameters through different WMS and find a correlation between different 
industries and trends. This could potentially map customer behavior and give recommendations to 
the clients on when to do which campaign. It will be up to discussion whether what should be 
shared or not. 
 

5.1.2. IT system with cybersecurity 
Collecting and utilizing different clients’ data in a combined manner calls for having a secure 
system. It is a question of when an infiltration will happen and depending on the precautions, it is 
possible to affect how great impact the breach will have. One suggestion would be to even encrypt 
the data to make it hard for external forces to infiltrate the system. 
 

5.1.3. Technology aiding the additional services inside the internal flow for a more 
sustainable practice 

The future of 3PL is a business where a client will require more services inside the warehouse, due 
to increasing costs and turbulence in the rest of the supply chain. Having additional services, which 
were previously outsourced to other countries, near the client’s logistics will be a way to decrease 
the lead time fulfilling the client's utmost important must-haves. These types of VAS will arise in 
the warehouses, focusing more on customization and the circularity of goods. 
 

5.1.4. Additional tools helping with the ergonomic requirements inside the 
warehouse  

It will take time before investments in fully automated warehouses will be completely financially 
beneficial. Investing in additional tools to help with ergonomic requirements may be the only way 
to go. Multiple tools could help the operator with increasing efficiency and the operator 
ergonomic. To start, allowing the operator to evaluate their workstation and give the operator 
educational material on how the processes are designed to be managed. This increases the operator's 
understanding and critical thinking, making them more engaged in the process of continuously 
improving the process. One helpful tool mentioned was VR glasses, where the operator can be 
educated about common errors in the warehouses to minimize them. Other technologies helping 
with ergonomic requirements are exo-skeleton and other human-machine interaction technologies. 
These technologies take the machine the weight, and the operator is the decision-maker. 
 

5.2. Validity and reliability 
In this study, the research dependability and credibility can be followed. From what keywords were 
used to establish a database for the performance indicators to the selection and what respectively 
respondent has said. The collected data has been passed through the respondents in two intervals, 
one time with only their contribution, and a second time with the whole thesis. This has been done 
to give complete transparency to the respondents. Results and analysis were combined to add other 
researchers' input and show authenticity. In the context of quality assessment, transferability entails 
that the results are replicable. As this study focuses mainly on the strategic orientation of both the 
client and the KPL, this can differ in certain concerns. This paperwork with transferability by 
providing full disclosure of the methods used to ease replicability. A challenge with the data analysis 
is that the author processes all the data alone. The connections that one author alone makes 
compared to multiple authors can create limitations in the research. Another challenges are the 
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variety of the different clients to Postnord TPL. Postnord TPL have different type of technical 
warehouse solutions to tailor the service to specific clients, some share and some have their own 
facilities. This contribute to a generalised result. The utilization of the created framework must 
therefore be examined futher, examing more and the combination of attributes.  
 

5.2.1. Ethics and sustainability considerations 
The framework “The Ten Principles of Code of Honor” by Sveriges Ingenjörer (2019) was used to 
ensure that the paper was conducted to create a better logistic industry and by accepting personal 
responsibility for the content of the paper. The aim of using the framework was to ensure that 
ethical aspects have been considered in the study. To present more sustainable practices in the 
logistic industry, the paper has focused on both the SDGs of all three aspects. This paper only 
provides knowledge-based advice regarding how the company can adopt new technology and 
information services to improve a sustainable business strategy. 
 
An additional framework of “Good research practice” by Vetenskapsrådet (2018) has been 
followed while handling data. This by informing both about the information requirements, the 
consent requirements, the confidentiality requirements, and the good use requirement. This entails 
that the respondents must be informed about the purpose of the study, that they are agreeing to be 
studied, and that the data collected must be handled with confidentiality and correctness to how it 
was formulated. The third-party logistics industry is a part of a supply chain, having a tremendous 
sustainability problem in consideration of both the operations and transportation of goods 
traveling. The proposals presented in this thesis aim to improve the financial, environmental, and 
social aspects of the 3PL. Most papers published on the subject of logistics and sustainability were 
published after the adoption of the Paris Agreement (Mucowska, 2021). The topic of 3PL has been 
thoroughly investigated but the phenomenon started in the late 90s. This will make it difficult to 
find older literature about the subject. 
 

5.3. Future recommendations and future research questions 
Recommendations for the future can be divided into four realizations; (1) the clients require a clear 
sustainability profiling of the 3PL and what type of sustainable improvements can be offered; (2) 
the clients want the 3PL to be proactive with continuous improvements and be the sustainability 
expert in how it can affect sustainability aspects; (3) the clients wants to be closer to the end-
customer, requiring a shorter lead time or shorter distance in forms of hubs and satellite-
warehouses; and (4) the clients require a more transparent supply chain, making the 3PL in the best 
position to invest in technology to have more control of the overall supply chain ecosystem. The 
challenges are identified to be outside of the warehouse and, before investing in technology and IT, 
strategy regarding these is necessary. 
 
Future potential research questions would be to evaluate whether these types of technological and 
IT infrastructure attributes help to develop a business strategy. Providing evidence that clients are 
satisfied with these types of solutions in their logistics. Another potential research question is to 
identify which barriers and drivers do exist with a technical warehouse solution established by 
following this framework. 
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