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Sammanfattning 

I och med framväxten av nya digitala teknologier upplever tillverkande företag ett ökat fokus 

på att digitalisera sin produktion. Digitaliseringen av industrin har kommit olika långt i olika 

delar men försök till att definiera vad som menar har genererat koncept som exempelvis 

Industry 4.0. Industry 4.0 är ett koncept som innefattar bland annat teknik som möjliggör att 

genom avancerad dataanalys och informationsdelning i realtid få helt nya insikter och möjlighet 

att styra och optimera produktionsprocesser. Dessa digitala hjälpmedel och tekniker tros även 

leda till mer kostnadseffektiva och flexibla värdekedjor. Exempelvis försöker många företag att 

förbättra sin prognos och leveranssäkerhet genom att få tillgång till försäljningsdata i realtid. 

Många företag är emellertid osäkra om hur de ska ta implementera och välja mellan vilka 

tekniker de bör fokusera på, samt om de har en organisation som är redo för att dra nytta av ny 

teknologi. En alltmer digital värdekedja som agerar i realtid ökar komplexitet och ställer även 

ökade krav på olika funktioner inom organisationen att samarbeta. Ett första steg i att förändras 

till ett digitalt företag att avgöra var de står idag och vad som kan förhindra en sådan förändring. 

I den här studien justerades och applicerades en modell som mäter digital mognadsgrad på ett 

företag inom den Skandinaviska FMCG industrin. Modellen som används är framtagen av 



 

akademiker och erbjuder transparens då frågeformuläret och hur bedömningen görs framgår, 

till skillnad från andra modeller. Modellen bedömer en organisations digital mognadsgrad 

enligt 3 dimensioner, Strategi och organisation, Smarta affärsprocesser och Smarta produkt 

och tjänster. I tillägg är dessa dimensioner uppbyggda av 3 under-dimensioner och 13 relaterade 

områden. Modellen bedömer därigenom alla nödvändiga faktorer för digital transformation och 

ger riktlinjer för företag om vilka dimensioner som anses digitalt omogna och potentiellt hindrar 

en digital transformation. Resultaten valideras genom att även genom semi-strukturerade 

intervjuer få ytterligare insikter i företagets processer, attityder, ledarskap och strategiska 

utmaningar. Resultaten visade att den avgörande faktorn som orsakade den relativt sett låga 

digitala mognadsgraden var avsaknaden av en tydlig strategi, att företagen är organiserade i 

funktionella silos, brist på kompetens och även strategiska partnerskap. I tillägg, utforskades 

vilka KPI’er som eventuellt kan förbättras genom en ökad digital mognadsgrad. Dessa KPI’er 

togs fram enligt SCOR-modellen då den är erbjuder ett akademisk etablerat ramverk. KPI’er 

för var och en av de deltagande fabrikerna presenterades i förhållande till digital mognadsgrad, 

men enbart inom det området produktion, upphandling och logistik. Även om det i studien inte 

görs några anspråk på att förklara samband mellan digital mognadsgrad, visar studien vikten av 

att koppla digital mognadsnivå till KPI’er för att kunna ge erbjuda konkreta fördelar med 

digitalisering och föreslår att det här tillvägagångsättet utvecklas i framtida arbete.  
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Abstract 

Manufacturing companies are currently experiencing a digital transformation pressure as focus 

on concepts such as Industry 4.0 are growing. Industry 4.0 a concept inheriting, among other 

technologies, IoT, Cloud manufacturing and advanced analytics. The digital transformation and 

digitalisation of manufacturing may provide performance improvements. For example, in 

Supply chain functions, due to increased information sharing and possible performance 

improvements in forecast accuracy and deliverer accuracy. However, many companies are 

uncertain regarding how digital transformation best could be approached. An increasingly 

digital supply chain will increase the complexity of the organisation and the first step of any 

such transformation is to understand current capabilities. In this study we applied and, propose, 

the usage of a digital maturity framework, including a questionnaire, which is academically 

robust, has high level of transparency regarding the questionnaire, and are measuring all 

corporate functions. The digital maturity model is built on 3 dimensions, Strategy & 

organisation, Smart business processes and Smart product & services, 3 sub-dimensions and 

13 associated fields. The framework thereby assesses all necessary enablers for digital 

transformation and provide guidelines for companies regarding what dimensions that are 

lagging and potentially are hindering a digital transformation.  



 

The framework was adapted and applied in the Scandinavian FMCG industry. By assessing 3 

companies within the same corporate group which enabled triangulation with interviews to 

ensure validity provided a deeper understanding of the challenges in digitalisation and level of 

digital maturity in the Scandinavian FMCG industry were obtained. The results indicate that 

the major factor causing the low level of digital maturity within the Scandinavian FMCG 

industry were due to insufficient Strategy & Organisation mostly caused by a lack of strategic 

partners. The study concludes that competence and knowledge regarding how to approach 

digital transformation are the major challenge. In order to avoid develop all capabilities 

internally it is therefore important to source strategic partners. In addition, this study explored 

certain KPI’s that, according to the SCOR-model, are of great importance for operational 

performance. The SCOR-model were used since it is an established framework. The KPI’s for 

each of the participating factories were presented in relation to the digital maturity score within 

the associated field of production, procurement & logistics. Although no claims regarding 

causal relationships between digital maturity are made, the study proves the importance of 

connecting digital maturity to KPI’s in order to provide tangible benefits.  
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1. INTRODUCTION 

In this chapter, the background and the problem are defined and presented. Further, a problem 
formulation, purpose and research questions are presented. Finally, the delimitations, 
limitations and position of the study is presented as well as robustness of the study.  

1.1 Background 

The products of the FMCG industry, fast moving consumer goods, includes food, drink, 

consumables or retail. The products are characterised by being produced in high volume, having 

a fast turnover rate. In this sector the products have a short lifespan either due to the frequency 

of purchase or the durability of the product (Anon 2017). According to Krings et al. (2016) 

there are three major factors exerting transformation pressure on companies within the FMCG 

industry in Western Europe, changing consumer behaviour, industrial dynamics and external 

factors such as tighter regulations in order to strengthen consumers, the first two more explored 

in detail here as it is of greater interest to this study. 

 

The trends in changing consumer behaviour partly derives from a future of stagnating mass 

market since 25% of the European population will reach the retirement age by 2030. This will 

lead to less buying power of the consumers (Krings et al. 2016). At the same time, there are 

growth opportunities in niche segments that will require a high level of customised products in 

order to satisfy the consumer, resulting in an increasingly complex product portfolio (Silveira 

et al. 2001; Krings et al. 2016). As the changing consumer habits increases the demand for niche 

products, both theorists (Ma et al. 2017) and practitioners (Deloitte 2015) are suggesting that 

there is a paradigm shift where manufacturing are entering the era of mass personalisation. In 

addition, consumers will become increasingly price sensitive and FMCG companies are 

currently not agile enough to meet the demands that allow for growth in niche markets (Krings 

et al. 2016).  

 

Regarding the trend in industry dynamics, the major components are digitalisation of 

operations, cost leadership and consolidation. Companies within the FMCG industry will be 

challenged with decreasing economies of scale, lowered margins, increasingly complex 

production which will pressure manufacturers to adapt to the new manufacturing paradigm by 

improving increased flexibility and lower costs to meet these new demands (Scalabre 2016). 

Manufacturing companies therefore need to improve in operational performance dimensions 
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such as cost, quality, flexibility and stability (Chui et al. 2017). However, adapting to the new 

manufacturing paradigm by using the advancement in technical tools, in other words 

digitalisation, promise improvement in operational performance (Wee et al. 2015). 

Digitalisation of operation is thought to allow for breaking the traditional trade-off between 

cost and flexibility. Early examples of fully digitalised factories have shown cost saving of up 

to 30% while they also can provide individualised products (Krings et al. 2016). In addition, 

active investors will continue to pursue improved efficiency and reducing cost, enhancing 

competition by aggressive pricing in order to increase market share (Krings et al. 2016).  

 

Many companies are still regarding digitalisation as a matter of solely investing in new 

technology (Accenture 2014).  However, for being able to realise benefits from digitalisation 

or Industry 4.0 the whole organisation must adapt. Industry 4.0 is a German initiative for 

merging the physical and digital world in an industrial context and the concept is drawn from 

digitalisation (MacDougall 2013). Previously many companies have invested in improved 

processes with tools such as lean and six sigma. But, as new technology are introduced to the 

market with an increased speed as well as becoming cheaper, companies must consider 

digitalisation for increasing performance (Raab & Griffin-Cryan 2011). Adoption of 

digitalisation, digital maturity, is how the organisation adapts to effectively compete in an 

environment which are becoming increasingly digital and goes beyond solely implementing 

new technology but also consider culture, strategy, workforce, technology as well as consumer, 

employees and suppliers digital expectations (Kane, Palmer, Nguyen-Phillips, et al. 2017). In a 

changing market adoption of digitalisation will become crucial to stay competitive. Further, in 

a market such as FMCG with low capital intensity, digitalisation and new technology which is 

characterized by high investments, it is difficult for FMCG companies to understand how they 

can benefit. Even though many companies acknowledge the importance of adopting to Industry 

4.0, as it is suggested to enable benefits in terms of improved operational performance, many 

are struggling with implementation (Brunelli et al. 2017).  

1.2 Problem Formulation 

As the consumer behaviour is shifting towards more personalized and customized products and 

will have less buying power, the future companies in FMCG industry needs to become more 

agile, flexible and responsive while at the same time become more cost efficient (Chui et al. 

2017; Ma et al. 2017; Krings et al. 2016). Due to the digital transformation pressure and the 

new production paradigm of mass personalisation FMCG companies are required to adapt. 
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Studies of digital maturity has been made in various industries such as healthcare (Flott et al. 

2016), telecommunications (Valdez-de-leon et al. 2016), distribution of retail companies 

(Tavakoli & Mohammadi 2017) and the German service sector (Leipzig et al. 2017), but not in 

specific in the FMCG industry hence its adoption of digitalisation is not clearly defined (Gandhi 

et al. 2016). Studies of the FMCG industry have been carried out on an industry level and 

practitioners have developed multiple digital maturity models to define digital maturity 

but many are lacking in methodological robustness (De Carolis et al. 2017) but are not directed 

towards providing directions on how to adapt these models to specific industries.  In addition, 

previous research has identified a common assumption that digital maturity is a one-

dimensional linear path (Remane et al. 2017). This assumption should be challenged since 

companies can achieve digital maturity by pursuing various optional paths as they are 

influenced by additional factors such as industry, business model or size. While practitioners 

through digital maturity reports have tried to provide tangible benefits for companies, 

suggesting operational performance improvements, many industries and companies are still 

uncertain on how to approach their digital transformation. Remane et al. (2017) argues that 

companies struggle with applying digital maturity models which results in that existing maturity 

models cannot provide the guidelines they intend in order to obtain such performance 

improvements.  

1.3 Purpose 

The purpose of the study is to investigate explaining factors for digital maturity and how it can 

be measured within the context of a Scandinavian FMCG company. In addition, the study 

intends to investigate what operational performance metrics that are important to consider when 

moving toward digital maturity. This, in order to see what benefits digitalisation and Industry 

4.0 can bring to the Scandinavian FMCG industry. 

1.4 Research questions 

In order to fulfil the purpose, the study answers the main research questions below; 

 

 What are the explaining factors for digital maturity of a Scandinavian FMCG company? 

 What operational performance metrics should be considered when moving towards 

digital maturity for a Scandinavian FMCG company? 
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1.5 Position of the Study & Contribution 

During the pre-study no knowledge of academic studies on digital maturity within the FMCG 

industry were found. In general, academic articles on digital maturity, in other industries, are 

more methodologically robust than those developed by practitioners, but are lacking in 

discussing the relation to operational performance dimensions. On the other hand, articles by 

practitioners are generally better at providing potential benefits but due to lack of 

methodological robustness they do not provide the guidelines they intend to (Remane et al. 

2017). In relation to both academia and practice, this study is positioned in the intersection 

between digital maturity and operational performance. Accordingly, it strives to explore the 

relation between those aspects by using a robust academic process and applying and modifying 

an existing framework to measure the digital maturity in the context of a Scandinavian FMCG 

company. The study is thereby linked and provide contribution to the research areas of supply 

chain management, performance management, digital transformation and digital maturity.  

In addition, the position of the study can also be viewed as level of abstraction. Blomkvist & 

Hallin (2017) defines three levels of abstraction and categorize them as; industrial, functional 

and individual. Blomkvist & Hallin (2017) further argues of the importance in considering that 

changes in one level will also affect the other levels. Positioning the study in relation to these 

levels of abstraction were useful as it provided a more structured approach to the research 

problem.  A digital maturity assessment of an FMCG company typically lies at a functional 

level since it focuses on internal capabilities and processes such as strategy, culture, leadership 

and not solely on technology (Leipzig et al. 2017; Schumacher et al. 2016; Valdez-de-leon et 

al. 2016; Kane et al. 2015; Catlin et al. 2015; Fitzgerald et al. 2014). However, the modification 

of a digital maturity model must consider the industrial level as well. As the study focus on a 

functional level, the maturity model has a cross-functional perspective and seeks to review all 

aspects of the internal organisation to measure the organisations readiness and their ability to 

transform. The unit of analysis is conducted at a sub-division/company level. By linking the 

aspects digital maturity in production with central functions, a holistic overview of the different 

sub-divisions, national companies, digital maturity is obtained. In addition, a breakdown of 

performance measures in production provides a more tangible understanding of the relation 

between digital maturity and operational performance. Regarding the individual level, the study 

discusses how changes in the other levels affects employees within the organisation. 

  



5 
 

2. LITERATURE AND THEORY 

In this chapter a presentation of performance measures within organisations and in specific 
in operations. This followed by a presentation of digitalisation is presented in terms of digital 
maturity and digital transformation.  

2.2 Digital Transformation 

Definitions of Digital Transformation tends to focus on how usage of new technology can bring 

major improvement in business performance (Westerman et al. 2011; Fitzgerald et al. 2014). 

However, it is important to not only view digital transformation as a technology issue but rather 

a management, people and change related issue (Westerman et al. 2011) considering also 

strategy, talent management, organisation and leadership (Kane 2017). Westerman et al. (2011) 

conducted a questionnaire with 157 executives in 50 companies and defined the building block 

of digital transformation and divide them into three major areas, customer experience, 

operational processes and business model. While customer experience consists of customer 

understanding, top line growth and customer touch points, operational processes contains 

processes digitisation, worker enablement and performance management. The latter block, 

business model consists of digitally-modified business, new digital business and digital 

globalisation. Further, Westerman et al. (2011) defines digital capabilities as the extent of 

unified data and processes, analytics capability, business and IT integration and solution 

delivery. Westerman et al. (2011) further found performance transparency to be important as it 

allowed for better and more informed decision making.  Fritzen et al. (2016) found that FMCG 

companies in general lack necessary capabilities internally for undergoing digital 

transformation. Companies in other industries have bought technology providers or created 

innovation hubs in order to incorporate the needed talent. Fritzen et al. (2016) suggests that 

FMCG companies focus on formulation of a clear strategy for obtaining analytics and software 

capabilities, either by collaboration, recruitment or training. 

 

Westerman et al. (2011) concluded that to successfully transform digitally there are three major 

factors that needs to be in place. First, define a vision of the future state. Secondly, invest in 

digital technology initiative, ensure ERP systems and platform or technology investments 

realise the possible benefits. Thirdly, change must be led from top-management, coordinate 

investments across silos, ensuring a well-suited organisation is in place and determine what 

KPI’s are best for monitoring progress of digital transformation. Further, it is important to build 

two-dimensional digital maturity focusing on both digital intensity and transformation 
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management intensity (Westerman et al. 2011). Digital intensity is the organisations digital 

capabilities regarding IT and technology investments, but also the relationship between IT and 

other departments. Transformation management intensity is related to how the vision is shared, 

governed and coordinated and to what extent top-management is driving the agenda 

(Westerman et al. 2011). Fitzgerald et al. (2014) conducted a study on 1559 executives applying 

the digital maturity matrix developed by Westerman et al. (2011) and found that the major 

transformation traps are, in descending order; lack of urgency, not enough funding, limitation 

of IT systems, unclear roles and responsibilities, lack of vision, unclear business case, BU’s 

implementing independently in silos, culture no amenable to change, lack of leadership skills 

and regulatory concerns. Fitzgerald et al. (2014) concludes that companies should implement 

pilot initiatives and invest further in successful ones. In addition, Fitzgerald et al. (2014) state 

that digital transformation can be approached wrongfully in two ways, the first is to approach 

it as “just go off and do something” and the second is to recruit skilled people and say “make 

this happen, I do not need to be involved”.  

2.3 Digital Maturity 

Digital maturity and digital transformation is sometimes used interchangeably without 

considering the differences (VanBoskirk 2016; Leipzig et al. 2017). Digital maturity is defined 

as the process of an organisation learning how to respond to a competitive digital environment. 

The definition of digital transformation is similar to the definition of digital maturity, but digital 

maturity can be seen as a structured way for an organisation to digitally transform (Kane 2017). 

Many models exist within digital maturity and the majority of the models lack a clear definition 

of digital maturity (Leipzig et al. 2017; Schumacher et al. 2016; Valdez-de-leon et al. 2016; 

Kane et al. 2015; Catlin et al. 2015; Fitzgerald et al. 2014). Digital maturity a natural process 

which does not happen automatically but instinctually, to not respond to the environment 

change is unnatural. But a change does not happen overnight, therefore models considering 

digital maturity measures in various stages. Many companies might not know their future digital 

state and therefore see issues in digitalising. However, by digital maturing the path to digital 

mature becomes clearer. (Kane 2017).  Digital maturity goes beyond only implementing new 

technology but to also consider the workforce, culture, aligning the strategy and to meet 

expectations of digitalisation of customers (Kane, Palmer, Nguyen-Phillips, et al. 2017). By a 

study of Deloitte and MIT in the area of digital maturity, strategy is considered as the largest 

differentiator between digital maturing companies. This does not only consider creating a 
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strategy for digitalisation but to as an organisation to consider digital in the whole business 

(Kane, Palmer, Nguyen-Phillips, et al. 2017).  

2.3.1 Digital Maturity Models 

Digital maturity models are typically used by academia and practitioners in order to assess 

companies' ability to meet digital transformation by categorising them according to pre-defined 

dimensions. In any transformation journey it is important to understand the current state and 

capabilities of an organisation and there are a wide variety of models trying to do. 

 

 Further, constraints of different maturity models must be discussed as the organisational 

structure of companies may not necessarily fit the models. In addition, De Carolis et al. (2017) 

argues that many maturity models lack a robust methodological approach. This is also discussed 

by Remane et al. (2017) as they notice typical shortcomings in the field of digital maturity 

models. The typical shortcomings are; the models have been developed by practitioners and not 

necessarily through a rigorously methodological approach, most of the models have not been 

empirically tested, most models assume that digital maturity is a linear evolutionary path. 

Remane et al. (2017) challenges the assumption of digital maturity as a linear path and argues 

that digital maturity depends on additional factors as company size, industry or business models 

resulting in that existing maturity models cannot provide the guidelines they intend to. In 

addition, maturity models lack in discussing what dimensions of operational performance to 

expect improvement in. Important aspects in the FMCG industry are as previously noted, cost-

efficiency, responsiveness, quality and flexibility (Chui et al. 2017; Ma et al. 2017; Krings et 

al. 2016). 

 

While some departments may be working cross functionally and others in silos it might become 

hard to apply a model at a firm specific level. As various papers stress the importance of strategy 

and vision as a driver for digital transformation (Kane et al. 2015; Leipzig et al. 2017; 

Geissbauer et al. 2016) it gives additional support to not assess companies at production level 

since digital strategies are typically delivered at business unit level. Another important aspect 

is regarding how to assess digital maturity is the nature of digital transformation. As company 

borders are becoming less defined it is important to consider the whole supply chain and have 

a cross functional perspective to digital maturity. Fitzgerald et al. (2014) argues that one of the 

transformation traps is that business units are trying to implement digital initiatives in silos. 

This is further a reason why companies should not be assessed at a lower level as the problem 
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typically lies at a business unit or company level. Additional support is given by Catlin et al. 

(2015) as they found out that a top management driven strategy is necessary as it allows for 

directing and aligning investment initiatives.  

 

The relevant articles provided insights into what areas that are important to consider when 

determining the level of digital maturity. It seems that it is important not only to focus on 

technologies but also on areas such as strategy, leadership and cultural changes (Leipzig et al. 

2017; Schumacher et al. 2016; Valdez-de-leon et al. 2016; Kane et al. 2015; Catlin et al. 2015; 

Fitzgerald et al. 2014). Further, transformation and improvement of digital maturity rely on 

three enablers, a defined vision, new capabilities and a supportive organisation (Alicke et al. 

2017). Schumacher et al. (2016) reviews multiple existing maturity frameworks and develops 

a model that focuses on organisational aspects. The model has been developed in collaboration 

with manufacturing companies and has been modified to be more practical. The modification 

is important as digital maturity frameworks needs to be adapted to the specific context 

(Schumacher et al. 2016; Valdez-de-leon et al. 2016; Sandhu & Hägg 2017; Tavakoli & 

Mohammadi 2017; Ustundag & Cevikcan 2018). De Carolis et al. (2017) argues that whether 

products are made-to-stock or to order are important to consider as it has different implications 

regarding how companies are setting up their supply chains. Previous work has also 

acknowledged the lack of practical assessment of digital maturity models and have attempted 

to develop new models (Sandhu & Hägg 2017). However, the work by Sandhu & Hägg (2017) 

also lack in their validity due to an undefined methodology of their digital maturity model. 

Schumacher et al. (2016) provided a practical assessment after its development of the digital 

maturity model. However, none of the reviewed articles have applied maturity models in the 

FMCG industry. 

 

Leipzig et al. (2017) discusses the relation between digital maturity and traditional strategic 

management models. Accordingly, a conceptual solution is developed since many strategic 

change models relies on the assumption that companies have already envisioned their future 

state. As this assumption arguably is false for many companies, traditional strategic models 

might be inaccurate (Leipzig et al. 2017). The model was applied in the German service sector, 

but the authors acknowledge the importance of applying it into another industry for further 

validation.  
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In order to address the discussed pitfalls and shortcomings of many maturity models, a model 

developed by Ustundag & Cevikcan (2018) is considered useful as it stems from a review of 

multiple models and their application area. In addition, it is developed by academics and it 

considers many areas such as strategy, organisation, finance and technology. The framework 

highlights the importance of modifying it to the context of the studied industry and can be seen 

as a more reliable model due to previous aspects and discussions. Further, the framework has 

also been applied in the retail sector. In their proposed framework, Ustundag & Cevikcan (2018) 

main dimensions are strategy and organisation, smart products and smart business processes 

which consists of multiple sub-dimensions such as; Human Resources (HR), Product 

Development (R&D), logistics, procurement, finance, strategy and organisation, sales and 

information technology. 

 

As products differs in between industries this might be reflected in the digital maturity level 

assessed. In the study of Leipzig et al. (2017) an aerospace company was analysed according 

to the developed model and due to the nature of the products the company scored high in digital 

maturity in that area with characteristics of smart and connected products. However, FMCG 

industry does not produce smart products, and arguably part of this framework is not necessarily 

applicable to the FMCG industry. In addition, the framework developed by Ustundag & 

Cevikcan (2018) is directed towards companies that already have developed a vision, this also 

needs to be considered when modifying the framework (Leipzig et al. 2017). The importance 

of tailoring the assessment toward industry specifics have been widely discussed, noticed and 

documented (Schumacher et al. 2016; Valdez-de-leon et al. 2016; Sandhu & Hägg 2017; 

Ustundag & Cevikcan 2018). In addition, De Carolis et al. (2017) and Remane et al. (2017) 

discusses the importance of having a methodological approach. Therefore, interviews with 

experts both regarding digitalisation, industry and company specific knowledge is important to 

conduct. By leveraging access to experts working cross functionally within an FMCG company 

a broader picture of various industry and company specific knowledge can be obtained. By 

modifying the proposed framework developed by Ustundag & Cevikcan (2018) in collaboration 

with experts, it will provide a more accurate assessment, improving the possibility to gain a 

clearer understanding and better guidelines of, not only how to assess, but also for companies 

on how to improve digital maturity. This can be done by providing KPI’s tailored to the 

improvement of digital maturity in a FMCG context in order to visualize improvements 

(Kotarba 2017). 
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As mentioned, there is a little discussion regarding on how to improve digital maturity or 

guidelines of doing so. Leipzig et al. (2017) suggests a way for companies to initialise their 

digital journey and Sandhu & Hägg (2017) proposes guidelines on how to improve digital 

maturity. Sandhu & Hägg (2017) have not being published in a peer-reviewed journal. The lack 

of practical guidelines for companies further fuels the perception that how to improve digital 

maturity is a gap in the academic field. Even though companies might have defined a future 

state, maturity models typically do not provide insights in how to reach the defined state (Matt 

et al. 2015).  

2.3.2 Digital Maturity Model for this Specific Research 

The digital maturity models used in this study is presented in detail, both its origin and how it 

can be used. Ustundag & Cevikcan (2018) develop a digital maturity model where they 

reviewed four digital maturity models, see Table 1 and were able to identify 13 fields within 3 

dimensions.  

Table 1, Maturity models assessed by Ustundag & Cevikcan (2018). 

Maturity Model Levels and 
Dimensions 

Scope of the 
Industry 

IMPULS 
(IMPULS 2018; Lichtblau et al. 2018) 

Model with 6 
dimensions and 5 
stages. 

Focusing on 
engineering and 
manufacturing 

Industry 4.0/Digital operations self-assessment 
(PwC 2018; University of Warwick 2018)  

Model with 7 
dimensions and 4 
stages. 

Industry wide 

The connected enterprise maturity model 
(Rockwellautomation 2014) 

Model with 5 
dimensions and 5 
stages. 

Focuses on IT but 
lacks in operations 
and organisation 

Industry 4.0 Maturity Model 
(Schumacher et al. 2016) 

Model with 9 
dimensions and 5 
stages. 

Focusing on 
manufacturing 
hence limited 

 

The table summarises the maturity models Ustundag & Cevikcan (2018) have assessed. A more 

detailed explanation of the models will follow. 

 

IMPULS – A model assessing readiness of Industry 4.0  

The model was commissioned by the “IMPULS Foundation of the German Engineering 

Federation (VDMA)” and co-created with two universities; the university at Achen (RWTH) 

and the Cologne Institute of Economic Research (IW Consult). The model cover six 

dimensions; Strategy and organisation, Smart factory, Smart operations, Smart products, Data 
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driven services and Employees. The readiness of Industry 4.0 of an organisation can be 

determined by this model (IMPULS 2018; Lichtblau et al. 2018). 

  

Industry 4.0 - Digital operations self-assessment 

The consultancy firm, Price Waterhouse Coopers (PwC), created this model for organisations 

to asses themselves for providing an understanding regarding its position to Industry 4.0 and 

finally give concrete actions and identify needs for the organisation. The model also gives 

organisations a digital maturity level. PwC also gives the opportunity to benchmark against 

other companies within the same industry. The model covers six dimension, Business model, 

Product & Service Portfolio, Market & Customer Access, Value Chain & Processes, IT 

Architecture, Compliance, Legal, Risk, Security & Tax and Organisation & Culture (PwC 

2018).  

 

The connected enterprise maturity model 

The connected enterprise maturity model is made by Rockwell Automation, a company within 

industrial automation. The model evaluates all sides of an organisations established IT/OT 

(Information Technologies/ Operational Technologies) network. The model highlights the 

difficulties in self-assessment models and the organisations potential lack of self-awareness. 

The model determines the maturity level by four dimensions; Information architecture, 

Controls & devices, Networks moving all information, and Security policies 

(Rockwellautomation 2014). 

 

Industry 4.0 Maturity Model 

Schumacher et al. (2016) have as Ustundag & Cevikcan (2018) assessed four different models 

in regards of digital maturity. Among those, three of the models above. Therefore the paper by 

Ustundag & Cevikcan (2018) can be seen as triangulation of digital maturity models. For the 

model created by Ustundag & Cevikcan (2018). This model focuses on discrete manufacturing 

(production of distinct items). Further, this is the only model with a transparent method for 

development and is grounded in academic theory. The model cover nine dimensions; Strategy, 

Leadership, Customers, Products, Operations, Culture, People, Governance and Technology. 

The model is also applied in an Austrian manufacturing enterprise.  

 

From the previous mentioned model in combination with theory in digital maturity Ustundag 

& Cevikcan (2018) have combined these into a new model where digital maturity is assessed 
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by a questionnaire. The questions are drawn from each of the four frameworks as well as newly 

developed questions based on the 13 fields. This for avoiding treating digitalisation in silos as 

well as to cover all aspects of previous models. The dimensions and fields of the digital maturity 

model by Ustundag & Cevikcan (2018) is presented in Table 2. 

 

Table 2, Dimensions and associated fields in the study of Ustundag & Cevikcan (2018). 

Dimensions Sub-dimensions Associated fields 
Smart products & services  Smart products & services 
Smart business processes Smart production & 

operations 
Production, logistics & 
procurement 
R&D—Product development 

Smart marketing & sales 
operations 

After sales service 
Pricing/Promotion 
Sales & Distribution channels 

Supportive operations Human resources 
Information technologies 
Smart finance 

Strategy & organisation  Business models 
Strategic partnerships 
Technology investments 
Organisational structure & 
leadership 

 

Smart products and services captures the products or services capabilities to interact with its 

environment. The next dimension, smart business processes, cover the functional operations 

and discovers technologies and the digital maturity models according to the concepts of 

Industry 4.0. And the last dimension, strategy and organisation, is seen as the input of the 

concept Industry 4.0 and as an important part for transforming the organisation. Both business 

models and technologies are considered. The model by Ustundag & Cevikcan (2018) is divided 

into 4 stages, level 0, level 1, level 2, level 3. Level 0, also called absence is the lowest level 

where an organisation has not reached any of the Industry 4.0/digitalisation requirements stated 

in the framework. Level 1 is explained as existence and is referring to an organisation which 

has some initiatives in digitalisation within its functional departments and also initiatives to 

new business models. The data collection level is does not reach a level for being able to 

digitally transform, in some areas Industry 4.0 are considered by top management and 

investments are made in some areas but the organisational structure is not applicable for new 

business models or Industry 4.0 transformation. The products in the company cannot realise a 

smart functionality (receive and send data) fully yet. Level 2 is an organisations state of survival 

in the matter of Industry 4.0. At this level products in the company can handle real time data 
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management and are also able to be tracked. Plans for Industry 4.0 have been developed by the 

management which are starting to consider new business opportunities and new business 

structure to meet this transformation. The business processes are integrated, and interoperability 

is a concept used by the support of new digital technologies in a few areas. The last level, Level 

3, is a mature company. Here an organisation fulfils all the 13 associated fields characteristics 

where the products are smart. Data is shared through integrated processes; the processes can be 

decentralised, and interoperability id used in various areas in the company in combination with 

advanced digital technologies. The structure of the organisation is suitable for handling digital 

transformation and the company integrates digital business models into the current business. 

Following, in Table 6, is the scoring limit of each level. The three dimensions and 13 associated 

fields are covered by questions, each with a rating of 0-3 points. The calculated points are 

thereafter grouped by subdivision, and dimensions for being able to identify maturity level in 

each and in general. 

2.4 Performance Management 

Previous research within the field performance management and measurement is diverse and 

inconsistent in their definitions as articles related to Business Performance Management (BPM) 

do not generally concretize what BPM are or their definition of it which makes it hard to discuss 

the accuracy of conclusions (Franco‐Santos et al. 2007). Consequently, there are few 

suggestions on metrics that should be used to measure business performance but rather a high-

level discussion of the importance of BPM. In addition, performance management is have not 

been discussed in academia to the same extent as measurement (Lakri et al. 2015). Further, 

within the field of BPM the most dominating framework are Balanced Scorecard (BSC) (Marr 

& Schiuma 2003) developed by Kaplan & Norton (2004). The BSC framework have been 

criticised for lack of a theoretical foundation as well as its evolution from a measurement 

framework and into an organisation change framework (Marr & Schiuma 2003). A widely 

recognised issue within the field of BPM is the lack of clear definitions of BPM which causes 

academics to reinvent each other’s work in silos (Marr & Schiuma 2003; Franco‐Santos et al. 

2007). Due to inconsistent taxonomy it is challenging to develop standards regarding how to 

categorise performance measurement and metrics (Franco‐Santos et al. 2007; Bai & Sarkis 

2012). However, metrics have been categorised with regards to management level, if they are 

strategic, tactical or operational metrics, and whether they are tangible or intangible (Bai & 

Sarkis 2012). Reviewing the literature, it seems that there is a common conclusion of 

importance to consider different management levels such as strategic, tactical and operational 
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metrics in order to balance and aligning metrics (Akyuz & Erkan 2010; Das 2011; Gunasekaran 

et al. 2001; Bai & Sarkis 2012). Wong et al. (2012) identified six enablers for SC alignment; 

organisational structure, internal relation behaviour, customer relational behaviour, support 

from top management, information sharing and business performance measurement system. In 

addition,  Wong et al. (2012) concluded that focus should lie on alignment with customers and 

suppliers and that top management participation, involvement and influence are crucial for 

aligning internal and external objectives.  

 

Traditionally, managing a Supply Chain (SC) strategically includes facing a trade-off between 

responsiveness and cost of a supply chains capabilities (Chopra & Meindl 2010). Chopra & 

Meindl (2010) defines this trade-off as the efficient frontier and states that a company operating 

at the efficient frontier cannot improve responsiveness without increasing cost. However, the 

efficient frontier can be shifted outwards using new technology which will allow the company 

to pursue both cost and responsiveness simultaneously Chopra & Meindl (2010). Another 

related issue is balancing financial and non-financial in traditional performance management 

systems (PMS). In addition, companies typically have too many metrics instead of few critical 

ones (Akyuz & Erkan 2010; Bai & Sarkis 2012; Gunasekaran et al. 2001). Further, Akyuz & 

Erkan (2010) argues that traditional performance management systems (PMS) are to inward 

looking and biased towards financial metrics, also noted by Gunasekaran & Kobu (2007). 

Maestrini et al. (2017) noted the importance of considering not only internal but also external 

SC dimensions. Even though non-financial metrics are growing in importance it is still 

important to consider financial performance at an organisational level and many companies are 

failing in managing and measuring SC performance (Lakri et al. 2015). However, with the rise 

of knowledge economy it is becoming increasingly challenging to measure intangible and non-

financial performance (Gunasekaran & Kobu 2007).  

 

Gunasekaran et al. (2001) identifies five gaps performance measurement literature and argues 

that there is a need for performance measurement and metrics in a SC environment. Khan K et 

al. (2009) used Return on Assets (ROA), operating income cost per sales and sale/employee as 

Supply Chain Management (SCM) metrics in their study to validate the relation between SC 

agility and operational performance. Bai & Sarkis (2012) argued that when companies measure 

their performance they must consider financial metrics such as ROI, profitability, market share 

and revenue growth. In addition, operational measures such as inventory performance and 

customer service, typically non-financial, must be linked to strategic metrics. Akyuz & Erkan 
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(2010) concludes that the while traditional performance management systems are focused on 

cost and efficiency, profitability, trade-off between performances, individual metrics, 

functional metrics, and are short-term oriented, innovative PMS are focused on value creation, 

team metrics, client oriented, monitoring improvement and are long-term oriented. 

Gunasekaran et al. (2001) developed a framework that focused on building both financial and 

non-financial measures at three different management levels, strategic, tactical and operational. 

Strategic measures include, total cash flow time, rate of ROI, flexibility to meet customer needs, 

delivery lead time, total cycle time; level of buyer/supplier relationship and customer query 

time. The tactical measure is related to; total transportation cost, truthfulness of demand 

predictability/forecasting methods, product development cycle time while operational measure 

is, manufacturing cost, capacity utilisation, information carrying cost and inventory carrying 

cost. Although Gunasekaran et al. (2001) acknowledges that financial measures are important 

for strategic reasons and non-financial measures are better for controlling operations, three out 

of four metrics in their study, at the operational level, are categorised as financial metrics. 

 

Stefanovic (2014) studied proactive Supply Chain Performance Management (SCPM) using 

predictive analytics and argued that existing KPI’s are typically internal, financial and 

functional. Further, Stefanovic (2014) acknowledges the importance of financial measures 

when assessing if operational changes are improving the financial health of the company. 

However, Stefanovic (2014) argues that financial metrics do not provide improvements in SC 

performance since; they are typically historically oriented and not forward looking, they do not 

relate to strategically important measures that are non-financial, are not tied to operational 

efficiency, are functionally focused. Further, Stefanovic (2014) found that the main drivers for 

investing in Business Intelligence (BI) initiatives are complexity of operations, cost reductions, 

increased revenue and efficiency improvement. In addition, he concluded that the key SC 

process is inventory management as related costs are substantial and that predictive analytics 

could allow for cost reductions, optimal reordering and increased productivity. However, 

Stefanovic (2014) argues that KPI’s typically are retrospective e.g. showing last month’s stock 

levels. The importance of accessing and constantly updating KPI’s is noted in a study by 

Forslund (2014) who found that retailers that share data more often have better performance in 

logistics. In addition, Forslund (2014) found that retail companies have access to better data 

through Point-of-Sale (POS) and that poor information sharing between category management 

and logistics lead to lower performance.  
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Notably one study explored the relation between agility and performance. Khan K et al. (2009) 

found that key Supply Chain Management (SCM) practices for agile SC are distribution 

flexibility, inventory management, order commitment and collaborative distribution. In 

addition the researchers categorised organisational performance using three factors, the extent 

of efficiency in resource allocation, ability to provide high level of customer service and the 

company’s ability to respond. Khan K et al. (2009) also found that agility in SC leads to better 

organisational performance. However, data was only collected from a single part within a SC 

and therefore needs further validation. Chopra & Meindl (2010) identified six drivers of SC 

performance and categorized them as follows;  

 

“Facilities which is related to physical locations in the SC where products are 

either stored or manufactured, typically production plants or distribution 

centres (DC) or warehouses. Inventory, as changes in inventory, be it raw 

material or finished goods, can dramatically alter a SC’s efficiency or 

responsiveness. Transportation, how inventory is transported within the SC and 

distributed. Information, how data is captured and analysed in facilities, 

inventory and transportation. Information allows for improving the SC and can 

be categorised as an indirect driver. By using data better forecasting can be 

achieved which in turn influences efficiency and responsiveness. Sourcing, what 

functions should the firm focus on, producing in-house, and what functions 

should be outsourced. Pricing, influences supply chain performance in the way 

that it affects buyer decisions. Buyers focusing on low price might be able to wait 

for their products to a larger extent which implies less focus on responsiveness“. 

 

(Chopra & Meindl 2010)  

 

Further, Chopra & Meindl (2010) also suggested metrics for tracking the above drivers and 

discusses the impact they have on responsiveness and cost. Chopra & Meindl (2010) declares 

that while focusing on SC metric in terms of facilities, inventory transportation provides either 

responsiveness or efficiency, increasing information metrics can provide both. As digitalisation 

is related to the digital flow of information, focusing on improving in this area may allow for 

companies to achieve a higher overall performance. 
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 Ganga & Carpinetti (2011) studied SCPM using a fuzzy logic approach to predict performance 

improvement in dimensions defined by the Supply Chain Operating Reference (SCOR). The 

SCOR model focuses on five performance attributes;  

 

“reliability – delivery performance, responsiveness – the speed that a product 

is delivered to customer, flexibility – the agility of the supply chain in relation 

to changes in the market and demands, cost – involves all the costs related to 

operation of SC, asset management efficiency – how efficiently an 

organisation allocates its resources to meet demand”.  

(Apics n.d.). 

 

Using a fuzzy logic approach, Ganga & Carpinetti (2011) were able to predict performance 

improvements, but their model needs further validation with real data. Das (2011) provided a 

model that takes on an integrated SC view and provides managers with guidelines regarding 

how to set the following measures; supplier flexibility to solve supply uncertainty and diversify 

risk; capacity flexibility to solve demand uncertainty; product mix flexibility to ensure market 

responsiveness and input flexibility and customer service level flexibility to improve overall 

SC performance. Stefanovic (2014) defines a SC performance measurement maturity model. In 

the model, maturity level is determined as to what extent performance and KPI alignment is 

continuously monitored. Further, Stefanovic (2014) found that using predictive mining 

applications generated five times greater ROI than non-predictive applications using standard 

reporting and analysis. In addition, Stefanovic (2014) defined metrics for global SC analysis 

according to the SCOR framework and consisted of the performance attributes; Reliability, 

Responsiveness, Agility, Cost and Asset Management Efficiency (Apics n.d.). 

 

This section reviewed multiple articles on performance management and operational 

performance in supply chain.  Although there are many different ways to measure performance 

and methods for doing so, multiple articles is leaning toward using the SCOR framework as it 

is widely known and have been developed in order to increase supply chain excellence by 

combining research and practice (Apics n.d.; Ganga & Carpinetti 2011; Stefanovic 2014).  This 

was also the reason why the SCOR framework were used in this study to identify performance 

attributes and collect data measuring operational performance. This was the reason why the 

SCOR framework were used in this study to identify performance attributes and collect data 

measuring operational performance.  
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2.5 Digital maturity & Operational Performance 

The reason for businesses to increase their digital maturity is due to increased global 

competition regarding both production cost and quality and to improve flexibility. Large 

variations in demand of products requires companies to develop rapid and reactive abilities 

(Hwang et al. 2017).  

 

Fatorachian & Kazemi (2018) argues that the main factors manufacturing companies need to 

improve in order to respond to changing consumer demands are, agility, efficiency and 

responsiveness. In addition, they see the ability to comply with quality and regulatory standards 

as to determine the survival of manufacturing companies. These regulatory standards will have 

business-model implications for many companies Wei et al. (2017). Further, flexibility and 

reduced costs are other important factors for meeting consumer demands. Fatorachian & 

Kazemi (2018) proposes that these challenges can be met by implementing digitalisation, 

automation and connectivity in manufacturing. Wei et al. (2017) acknowledges that the 

economy of today is changing by increased connectivity, digitalisation, the diffusion of 

information technology, and the increased amount of data. These are all challenges for 

manufacturing companies which seeks for competitive advantage. Further, Wei et al. (2017) 

believes that digital technologies will allow for a connected supply chain and direct interaction 

with consumers through all steps.  

 

Wei et al. (2017) discusses business model design and the role of internal manufacturing 

flexibility. The article examines how manufacturing flexibility affects efficiency and novelty 

centred business model design and in turn firm performance and found a positive effect between 

these factors. In addition, Wei et al. (2017) found that this relationship is further strengthened 

by competitive intensity in between manufacturing flexibility and efficiency but weakened in 

between manufacturing flexibility and novelty centred business models. Hwang et al. (2017) 

conducted a study, developing a PMS for Internet of Things (IoT) and smart factory context as 

they see IoT as a possible solution for enabling real-time performance measurement. By 

building an IoT based performance model, Hwang et al. (2017) could investigate IoT- 

workability and its effect on, Overall Equipment Efficiency (OEE). Simulation results from the 

study proposed that the model enabled real-time performance indicators and but also the 

importance of interoperability in exchanging data. Haddud et al. (2017) investigated the 

academic perception of the impact IoT has on SC and drivers and barriers in adopting to IoT. 
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Haddud et al. (2017) concluded 13 critical success factors and how IoT adoption impacts those 

factors. Among those factors most critical is top-management support in determining level of 

adoption, resource allocation and support when implementing IoT initiatives. Three defined 

challenges were also detected, those were categorised as, technological, organisational and 

resources availability (Haddud et al. 2017). Relating to resource allocation Moeuf et al. (2017) 

conducted a literature review examining research papers regarding Industry 4.0 initiatives in 

Small-to-Medium-Enterprises (SME). Moeuf et al. (2017) results indicated that most SME’s do 

not have a holistic perspective, only implementing part of Industry 4.0 solutions such as cloud 

computing or IoT. 

 

Fatorachian & Kazemi (2018) argues that the increased competition globally on both production 

cost and quality as well as the need for flexibility in production enables high-level connectivity 

and an integration between systems and business processes. Both new technologies related to 

manufacturing and the conventional integration efforts in computers are limited to its scope and 

restricted to only some organisational areas. Fatorachian & Kazemi (2018) argues that while 

technologies such as sensors, actuators and computerised automation has been used in 

manufacturing for years, these has not been used to its full potential. This silo integration does 

not realise the systems or technologies full potential. Silo integration or addressing 

technological changes in silos is a common issue and regarded to be one of the major 

transformation traps (Westerman et al. 2011). In their study Fatorachian & Kazemi (2018) 

therefore investigates the concept Industry 4.0 as it is characterised for connecting and 

integrating sensors, actuators and computerised automation. A smooth integration requires a 

wider perspective such as Industry 4.0, taking into consideration its enabling technologies, e.g. 

Cyber Physical Systems and IoT.  

  

Holmström et al. (2016) studied the use of 3D printing and additive manufacturing using a 

concept of Direct Digital Manufacturing. They found that although costs using additive 

manufacturing currently is higher than traditional methods, additive manufacturing will be able 

to compete and be economically viable in a longer perspective. Holmström et al. (2016) see 

SCM implications as additive manufacturing will structurally shift manufacturing and pose 

challenges to traditional practices such as scheduling, lot-sizing inventory management in a 

low-volume high variety context. Holmström et al. (2016) defines these challenges at factory, 

SC and operational strategy level.  
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Fatorachian & Kazemi (2018) propose computer aided- and smart systems as a solution to 

manage high complexity in manufacturing. By ensuring this capability an increased flexibility 

and responsiveness can be achieved. Further, they found that companies which has invested in 

Industry 4.0 enabling technologies has been able to realise benefits. Practitioners estimates 

Return on Investments, ROI, of investing in Industry 4.0 in a period of 2-5 years (Fatorachian 

& Kazemi 2018). Industry 4.0 can enable higher levels of flexibility and agility due to the 

increased information exchange.  
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3. METHODOLOGY 

This chapter describes how the research is carried out, how the data is collected and how it is 
analysed in order to be able to answer the research questions. To increase the reliability of 
the study each section is critically evaluated.  

3.1 Research Design 

Few studies exist of digital maturity and how it affects performance in organisation and as this 

study intended to investigate these areas within the FMCG industry, this study could therefore 

be considered as an exploratory research approach. Further, this study gathers both qualitative 

and quantitative data through interviews and questionnaire within a case study as well as theory 

from literature which is characteristics of an exploratory research. An exploratory approach 

allows for understanding of complex phenomenon through empirics (Blomkvist & Hallin 2017; 

Collis & Hussey 2013; Saunders et al. 2009) through historical analysis, case studies and 

observations. (Collis & Hussey 2013). As this study is of an exploratory nature and intends to 

explore the phenomena of digital maturity in the FMCG industry it belong to interpretivism, 

one of the two main research paradigms, positivism and interpretivism. Interpretivism assumes 

that reality is subjective and in contrast to positivist approach the process of interpretivism 

investigates the complexity of a social phenomenon, hence it follows an inductive process 

(Collis & Hussey 2013; Saunders et al. 2009). An inductive approach is when a discovered 

problem serves as the foundation of the study and the problem is investigated to discover 

patterns and connections which are to be analysed with support of established theory. The 

discovered patterns and established theories are then combined in order to create new theories 

(Collis & Hussey 2013; Saunders et al. 2009). Therefore, as the problem within the FMCG 

industry is that companies do not know how to adapt to digitalisation nor see the use of it rather 

just as investments this study used an inductive approach. As literature are studied during the 

whole research process more knowledge is gathered, and the study are then both developed and 

revised, in specific the research questions, purpose and background. This, named as an iterative 

research process, is common within an inductive approach where the study is developed and 

revised multiple times (Blomkvist & Hallin 2017; Saunders et al. 2009). 

 

The design of this study started by conducting unstructured interviews for understanding the 

problem within the industry and in the commissioning company in order to define the scope. 

This in combination with research related to the industry and the specific areas such as 

digitalisation, digital maturity and operational performance were studied for developing more 



22 
 

knowledge. Further, with input from both the commissioning company and KTH the scope of 

the research was narrowed down to fulfil the academic requirements and the company’s 

identified problem. Based on the defined problem purpose and research questions could be 

formulated, however these were revised and developed during the study due to its iterative 

nature. A structured literature review followed for gaining more and specific knowledge 

regarding the relevant areas, in parallel a methodological approach was identified. The literature 

review and the chosen method served as a foundation for gathering empirical data. Firstly, data 

was gathered through interviews for the purpose of developing the methodology to the specific 

case, in specific developing the pre-defined questionnaire by Ustundag & Cevikcan (2018) to 

fit the FMCG industry. Secondly data was gathered through the questionnaire, through 

interviews and performance data generated by the commissioning company. This for being able 

to analyse the specific problem and for ensuring a robust study. The empirical data gathering 

will be explained more in detailed in chapter 3.3.  

3.2 Literature Review 

Throughout the entire research process a literature review was conducted. Despite the 

continuous process, the literature review was separated into two parts, first for reading up and 

broaden the knowledge within the general areas related to the problem and the industry in 

general. Secondly, based on the first literature review and the pre-study the scope of the problem 

was narrowed down and a structured literature review followed. 

 

In the first part of the literature review the FMCG industry and digitalisation was studied closer. 

This was done, not only to gather general knowledge, but to focusing the study (Saunders et al. 

2009) and to reduce the risk of the potential problem of having a too broad and complex problem 

from the commissioning company (Blomkvist & Hallin 2017). This reading up, in combination 

with the initial interviews directed the literature review to digital transformation and digital 

maturity of organisations and how digital maturity in operations affects performance.  

 

The second part of the literature review followed a structured search process according to Collis 

and Hussey “Procedure for a systematic literature search” (Collis & Hussey 2013, p.77) in 

order to find the relevant material for this study. The process starts with identifying sources, 

defining the scope of research and keywords. Further, the search procedure should be tracked 

though out the process where only the literature relevant to the study should be considered 

(Collis & Hussey 2013). Keywords for searching was identified, databases were chosen based 
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on their ability to search for academic articles and literature and has included KTH Primo and 

Google Scholar. KTH Primo is a database for academic articles, journals, thesis works from 

different scientific sources belonging. Through KTH Primo, a service provided to the students 

at KTH by KTH library, all articles could be accessed. Through Google Scholar an additional 

search for scholarly material were conducted. All article used in this study was previously cited 

various times, this to ensure the quality of the literature. Abstract and introduction of all or 

many papers were screened in order to determine whether they were relevant and did fit the 

scope of the study. In general, the number of relevant articles were low which fuels the 

perception that understanding and measuring the level of digital maturity is a field that needs 

further investigation.  

Keywords used: Industry 4.0, Digital maturity, Digital readiness, Digital transformation, 

Operational Performance, Supply Chain Management, Performance Measurement, FMCG, 

Business Performance Measurement, Supply Chain Performance 

3.3 Research Strategy 

Following the research strategy for this study is further explained for motivating the choice of 

strategy and understanding the process of the study. 

3.3.1 Case Study 

With an investigation of the digital maturity level of the FMCG industry and exploring company 

performance, in specific operational performance, an area which has not been studied before, a 

case study approach was a suitable method as it intends to explore these areas. Further, as the 

study intended to answer “what” and “how” of a real world phenomenon; digitalisation, it 

supports the use of a case study research method (Voss et al. 2002; Blomkvist & Hallin 2017; 

Eisenhardt 1989). Both qualitative and quantitative data collection methods such as interviews 

and questionnaire was used, typical for a case study (Eisenhardt 1989). The cases in this study 

was carefully selected for building theories (Blomkvist & Hallin 2017; Eisenhardt 1989), 

accessibility was the major factor influencing the selection of the cases. Due to a limitation in 

accessibility the case study was restricted to cover three embedded cases. The case study 

covered one case study with three embedded cases, the structure will be further elaborated. This 

structure was chosen based on the organisational structure of the company and for being able 

to answer the research questions. The embedded cases were built up by the company’s sub-

divisions central functions and its factories.  



24 
 

 

With case study method, new dimensions and theories can be discovered (Voss et al. 2002), 

therefore this research method fits within the inductive approach. This study uses a case study 

approach as it is an exploratory study and investigates the level of digital maturity and the 

operational performance of three companies.  

 

3.4 Data Collection 

The methods for collecting empirics is described in this section. Each method is described under 
one sub-section starting with interviews and case study followed by questionnaire and 
performance data. 

3.4.1 Interviews 

Besides study literature for understanding the industry and its dynamics initial semi-structured 

interviews were held with key persons within the commissioning company. This for being able 

to discuss certain pre-determined topics such as digitalisation and its challenges but for having 

room for asking new questions as the interview proceeds (Collis & Hussey 2013). Firstly, three 

persons were interviewed (Interviewee 1, Interviewee 2 and Interviewee 3 in Table 3), two of 

them working with change management and transformation cross functionally in the company 

with a long-term perspective and one who drives the digital agenda cross functionally. This for 

generating a better understanding of the company and the industry in terms of challenges and 

opportunities in digital transformation as well as scoping the company problem. Further, semi-

structure interviews were conducted through the study (see Table 3) in order to gain industry 

insights regarding trends as well as develop in-depth knowledge of the company’s problem in 

order to further scope the study. The interviews were also held to gain insight into the 

company’s awareness and attitude of digitalisation. 
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Table 3, Semi-structured interviews. 

Interviewee 
No 

Position Level in 
Company 

Reason for interview Date 

Interviewee 1 
 

Vice President, 
Production 
Strategy & 
Development 

Group Understanding the 
company structure 

17/11/30 

Interviewee 2 
 

Senior Vice 
President 

Group Challenges in digitalising 
of operations, scoping the 
problem 

17/11/30 

Interviewee 3 
 

Senior Product 
Manager 

Group Challenges in digitalising 
operation, scoping the 
problem, adapting the 
questionnaire 

17/11/30 

Interviewee 4 
 

Technical 
Development 
Manager 

Group Understanding challenges 
with technology 
investments 

18/02/13 

Interviewee 5 
 

Vice President 
Planning 

Group Explore potential benefits 
and challenges in 
operations planning 

18/02/14 

Interviewee 6 
 

COO at Business 
Unit Level 

Business 
Unit  

Explore operational issues 
and problems at a high 
level 

18/02/14 

Interviewee 7 
 

CEO at 
Subdivision Level 

Sub 
Division 

Commercial insights 
affecting the industry 

18/02/13 

Interviewee 8 
 

CEO at Business 
Unit level 

Business 
Unit 

Commercial insights and 
issues related to Case B 

18/02/13 

Interviewee 9 
 

Supply Chain 
Director at Sub 
Division Level 

Sub 
Division 

Insights regarding 
challenges in digitalisation 
related to Case C 

18/02/14 

Interviewee 10 
 

Innovation Director 
at Sub Division 
Level 

Sub 
Division 

Exploring product 
development issues and 
collaboration with 
production in relation to 
the group and Case A 

18/02/12 

Interviewee 11 
 

CEO External 
FMCG Company 

External Learn from previous digital 
transformation  

18/02/01 

Interviewee 12 
 
 

Researcher at KTH 
within the field of 
digital factories 

External Discuss issues with 
digitalising production 

18/03/27 

Interviewee 13 Supply Chain 
Director at Sub 
Division Level 

Sub 
Division 

Insights regarding 
challenges, trends in 
relation to digitalisation 

18/02/21 

 

As of Table 3 some interviews were held externally for grasping a better understanding of the 

whole industry as well as seeing the possibilities and challenges with digitalisation. 
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3.4.2 Questionnaire 

The questionnaire regarding digital maturity by Ustundag & Cevikcan (2018) was used as a 

foundation for assessing digital maturity of a company in the FMCG industry. However, as 

argued by academics, this digital maturity framework needed to be adapted to the specific 

industry. With support from the procedure by Forza (2002) of conducting a questionnaire this 

questionnaire by Ustundag & Cevikcan (2018) was adapted to the context of the FMCG 

industry. See Figure 1, for the procedure of adapting the questionnaire. 

 

 

Figure 1, Procedure for adapting the questionnaire 

Firstly, based on a literature review on previous work within assessment of digitalisation and 

digital maturity the questionnaire by Ustundag & Cevikcan (2018) has been revised. Due to the 

organisational structure of the studied company the questionnaire was split into two parts. One 

part of the questionnaire consisted of questions for the local core departments also seen by the 

company as their core function; Production and Logistics. The other part consisted of questions 

for the centralised functions; Sales, Finance, HR, R&D, Procurement, IT, Strategy and 

Organisation, at sub-division level. Structured interviews were carried out (see Table 4) based 

on the literature regarding digital maturity models in relation to the questionnaire for adapting 

it to the FMCG industry. This can be explained as the Design Phase according to Forza (2002). 

These interviews were held with three persons in the commissioning company, one with 

knowledge over the different functions as well as specialist within digitalisation, one driving 

the cross functional digital agenda with knowledge in the different functions and one expert 

within operations, mainly for discussing the production part of the questionnaire. After the 

interviews, the questionnaire was revised again and then sent out for pilot testing to the 

interviewees and a factory manager as they will be the target for the production and logistics 
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part. The answers from the pilot test were then analysed for revising the questionnaire a final 

time before sending it out. 

 

Table 4, Structured interview for adapting the questionnaire to the FMCG industry 

Position Reason for interview Date 
Interviewee14 Good knowledge within digitalisation especially 

within FMCG industry as well as knowledge in the 
case company regarding digitalisation, especially the 
central functions. 

18/03/01 

Interviewee15 Drives the digital agenda and has thereby good 
knowledge in the organisations current position and 
challenges with digitalisation as well as a great 
overview of the organisation, the central functions and 
production. 

18/03/07 

Interviewee16 Specific production and logistics knowledge. 18/03/12 
 

The questionnaire was adjusted in each of its containing associated field according to the 

interviews held Table 4. Following an explanation of adjustments is provided. Throughout the 

questionnaire the questions were adapted to not assume a digital transformation was 

undertaken, this by adding None as a choice of the multiple choices to the some of the questions 

(Leipzig et al. 2017). In the first section, Smart Products and Services the questions were 

adapted to fit the FMCG business by rename the questions to “Smart Products/Packaging and 

Services”. This due to the nature of the products within the business and the possibilities to 

trace packaging rather than products. In addition, this change was implemented in the section 

R&D. Further, due to the nature of the products within the FMCG industry the section After 

Sales and Services was modified to consider consumable products. Also, as the commissioning 

company’s costumers is retailers and the questions refer to end-consumers, customers were 

changed to consumers. In smart business process, associated field sales and distribution 

channels a question 1 in the questionnaire developed by Ustundag & Cevikcan (2018)was 

removed since it does not consider FMCG products. Lastly, in the dimension of strategy and 

organisation the associated field business models, two questions, number 1 and 2 in Ustundag 

& Cevikcan (2018) questionnaire were removed, this because the questions were considered to 

be too broad to be able to give an accurate answer.  

3.4.3 Performance Data 

With foundation in the literature review performance measures or area where to measure were 

identified. Interview questions regarding performance were asked during the interviews for the 
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questionnaire for investigate what type of performance measurements to use, see interviewees 

in Table 4. As production and logistics is seen as the core functions, this was where performance 

data were gathered. Performance data were obtained from the case company. The specific 

measures were identified according to the SCOR models five performance attributes; reliability, 

responsiveness, flexibility, cost and asset management efficiency (Apics n.d.). To these there 

are already proposed KPIs but as the commissioning company in this study do not measure and 

have KPIs accordingly, other metrics have been chosen of convenience reasons, trying to fulfil 

the five performance attributes of the SCOR model. The selection of KPIs (see  

Table 5) were based on information from the initial interviews where specific metrics could be 

connected to the five performance attributes in the SCOR model. 

Table 5, The selected KPIs connected to the five performance attributes in the SCOR model (Apics 
n.d.). 

SCOR Performance Attributes Proposed KPI 
Reliability Delivery Accuracy  

Forecast accuracy 
Responsiveness Order fulfilment cycle time 
Agility Upside SC flexibility 

Downside SC flexibility 
Overall Value at risk 

Cost Labour cost in production 
Fixed and variable cost in production 

Asset Management Efficiency Overall Equipment Efficiency (OEE) 
 

Reliability is measured with forecast accuracy, if the factory is reliable this KPI should show 

an accurate forecast. The forecast might change during the year, hence this KPI reflects how 

reliable the factory is to adapt to the forecast. Forecast accuracy is measured as an average of 

all variants of products ordered over the forecasted amount. This KPI is an average measure of 

one factory and does not consider different products. This is therefore a good indicator of 

reliability as it visualises at what level the factory’s service is at but for more accurate measure 

this KPI could be further broken down into its component part. Delivery accuracy is the amount 

of delivered goods over the ordered goods. This measure can as forecast accuracy be narrowed 

down to its specific product group for a more accurate measure. Overall equipment efficiency 

(OEE) is a measure on production efficiency. It measures how much time the production is 

running of the total production time and considers waste. Regarding both responsiveness and 

agility, it was not possible to retrieve data from the case companies and unclear whether they 
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collected and stored these metrics. Seasonal variation was dealt with by calculating a yearly 

average of the KPI’s 

3.5 Data Analysis 

Result and analysis is presented in the same section Result & Analysis. Firstly, the result is 

presented from the interviews in different areas considered important for the study. Secondly, 

the results are presented from the questionnaire in terms of cases. These cases are then to be 

analysed and compared in relation to each other with support from the results from the 

interviews and theory. Further, a new section with results from performance data in 

combination to digital maturity score in the field of production, logistics and procurement are 

presented and analysed. The cases were analysed and scored according to their maturity level 

and graded according to Table 6. 

 
Table 6, Grading of the digital maturity model by Ustundag & Cevikcan (2018). 

 Limit Values  
Maturity Level Low High 
Level 0: Absence 0.00 0.90 
Level 1: Existence 0.90 1.80 
Level 2: Survival 1.80 2.70 
Level 3: Maturity 2.70 3.00 

 

Following is the equations in relation to the questions and its level, firstly the abbreviations 

used in the calculations and further the equations. 

 

𝑀: 𝑀𝑎𝑡𝑢𝑟𝑖𝑡𝑦 

𝐷: 𝐷𝑖𝑚𝑒𝑛𝑠𝑖𝑜𝑛 

𝐴: 𝐴𝑠𝑠𝑜𝑐𝑖𝑎𝑡𝑒𝑑 𝐹𝑖𝑒𝑙𝑑 

𝑄: 𝑄𝑢𝑒𝑠𝑡𝑖𝑜𝑛 𝑛𝑢𝑚𝑏𝑒𝑟 

𝑂: 𝑂𝑣𝑒𝑟𝑎𝑙𝑙 

𝑛: 𝑇𝑜𝑡𝑎𝑙 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑄𝑢𝑒𝑠𝑡𝑖𝑜𝑛𝑠 

𝑚: 𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐴𝑠𝑠𝑜𝑐𝑖𝑎𝑡𝑒𝑑 𝐹𝑖𝑒𝑙𝑑𝑠 

 

𝑀 =
∑ 𝑄

𝑛
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𝑀 =
∑ 𝑀

𝑚
  

 

𝑀 = min (𝑀 , 𝑀 , 𝑀 ) 

 

The model was applied in this study on the FMCG industry where the framework was also 

developed to fit the specific industry. 

3.6 Delimitations 

This study will investigate the digital maturity of companies within the same corporate group 

of the Scandinavian FMCG industry. The study will consider one company group with sub-

divisions geographically located in Scandinavia. However, since the company group has a 

strong market position, typically in the range of 30-80% and holds majority of the market in 

Norway, it is to some extent, representative for the Scandinavian FMCG industry. Further, only 

the business units within the commissioning company focusing on the commercial market are 

studied. Due to the scope of the study, performance measures have been assessed for the 

company’s core functions, production and logistics. 

3.7 Robustness of the Study 

Following section regards the robustness of the study, this covers reliability, validity, ethical 

considerations, source criticism and generalizability. 

3.7.1 Reliability 

Both qualitative and quantitative methods is used in this study, firstly qualitative methods 

followed by quantitative methods. In a qualitative method consistency and accuracy of 

measures and data is hard to assure but ensures a high validity (Collis & Hussey 2013). Within 

the qualitative data, the study covered semi-structured interviews where the answers of semi-

structured interviews naturally differ from each other, this is because of the structure of the 

interviews. The problem of consistency and accuracy of measures and its associated data is 

referred to as reliability. Reliability also considers if the study is able to repeat and generalize 

beyond the specific, here studied, context (Bryman 2015). As reliability is related to its principle 

of replication, the procedure of the study, the methodology, is described and evaluated 

thoroughly. This to secure that the study is replicable, thereby the reliability of the study 

increases. Further, a quantitative method such as a questionnaire is the issue of different 

interpretations and the respondents’ beliefs, therefore this study used pre-defined answers to 
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reduce the risk of this. The measures can also be questioned to be reliable and set at the right 

level, as this study used a questionnaire already assessed and tested by academics it can be seen 

as reliable. 

3.7.2 Validity 

The literature in this study is aligned with the purpose, the formulated problem and research 

questions, this by using a structured literature review within the areas of the purpose. Further, 

the chosen method of gather both qualitative and quantitative data correlates with the 

introducing parts (problem formulation, purpose and research questions) will answer the 

research questions, hence this study could be argued to be more valid. As reliability refer to 

studying in the right way, validity entails studying the right thing (Collis & Hussey 2013; 

Saunders et al. 2009). As the empirical data mainly is derived from the commissioning company 

it is a risk of subjectivity, this could lower the validity of the study. But as the questionnaire 

collect data from multiple sources within the company the validity increases (Voss et al. 2002). 

Increasing external validity, hence the generalizability of the report, both the results and the 

analysis is specific focused around general concepts cross industry relevant and not concepts in 

specific to the studied company. However, due to the commissioning company’s organisational 

structure the generalizability of the study can be argued to be lower.  

3.7.3 Ethical Considerations 

All research in Sweden should comply with the four principles of ethical research given by the 

Swedish Research Council (2017). The first principle is regarding the information requirement 

which considers that participants in the study must be informed regarding the purpose of the 

study before participation. In addition, the purpose was again stated at the beginning of each 

interview together with information regarding how the results were a part of a Master Thesis at 

Royal School of Technology, KTH, in the field of Digitalisation of Supply Chain. Regarding 

the questionnaire which were sent out to people that were deemed relevant and given the 

purpose of the interview and could by themselves choose to participate. However, friendly 

reminders were also sent out in order to achieve more respondents. By that the second principle 

of the Swedish Research Council (2017) ethical guidelines were fulfilled. The principle is 

related to ensuring that subjects participate willingly and are not forced to participate. The third 

principle of the Swedish Research Council (2017) is related to confidentiality and that data 

gathered during the study is treated according to confidentiality agreements. Further it allows 

companies, organisation and interviewees the option of anonymity. During the study, this 
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requirement was met as all interviewees were given the opportunity of anonymity, an 

opportunity all were interested in. In addition, a non-disclosure-agreement, NDA agreement 

which entailed the disclosure of any sensitive information or data were signed. The case 

companies were also anonymised and are referred to Case A, B and C. In addition, the 

information gathered during the study were only used in order to fulfil the purpose which 

ensures that the fourth principle were met. The fourth principle that all collected information 

should only be used in order to fulfil the purpose of the study (Swedish Research Council 2017).  

 

Further, the Swedish Research Council (2017) suggest that it is ethically important to also not 

mislead or plagiarise material and to not adjust or falsify results. In addition, presentation of 

research should allow for the reader to evaluate the research on their own in order to be ethical. 

This requires that all references and sources are presented in a correct manner (Blomkvist 

2017). By considering all these ethical aspects, the validity and reliability of the study is 

strengthened.  

3.7.4 Generalizability 

The generalizability of any research refers to what extent the study can be applied in other 

contexts, industries or organisations. Research is about developing general knowledge which 

requires researchers to draw conclusions that can be extrapolated, further developed and applied 

in other contexts. As the study only considered three cases this lowers the generalizability of 

the study however, the results from the cases is confirmed by both literature and theory which 

by this triangulation increases the generalizability. Furthermore, the three studied cases have 

various focus within the FMCG industry (produces different types of products) which in all 

cases together covers the three characteristic segments of the FMCG industry; beverages, 

household products and food, which also increases the generalizability. As only one company 

were studied, and the commissioning company have the major market share in its market this 

also increases generalizability of the results.  

3.8 Discussion of methods used 

Following, the methods used in this study are discussed. The discussion regards interviews, 

case studies and a discussion regarding the used framework, also from a generalizability aspect. 
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3.8.1 Discussion of Literature Review 

Mainly the literature in this study comes from academic articles and books and in a few cases 

from consultancy reports. The main source to our used framework is from a book released early 

in this year (2018) from a well-established academic publisher and have therefore not have the 

chance to be reviewed yet. However, as digitalisation is a new concept it is critical to have new 

material for studies within this area, hence this book is a valid source in that aspect. The rest of 

the academic articles and books have been cited various times before which increases the 

validity. Consultancy reports has been used carefully as they intend to have a self-interest and 

is less reviewed than academic articles. Therefore, only consultancy reports written in 

collaboration with academic institutes have been chosen carefully throughout the report. 

However, some general consultancy reports can be found in the introduction. Further, when 

reviewing existing literature, it becomes clear that measuring performance is a complex task 

that needs further clarification. Many articles discuss Supply Chain Management related 

metrics but do not provide any definitions of metrics but rather the importance of aligning and 

balancing financial and non-financial metrics.  

3.8.2 Discussion of Interviews 

In this study, interviews were conducted for finding out where the commissioning company 

stands in its digitalisation journey and how they see their way forward. As the interviews were 

semi-structured the interviewees discussed similar topics as the interview proceeded but not in 

detail the same. This could make it hard to generalize, however, as the interviewees discussed 

the same areas as found in literature and consultancy reports, mainly in connection to the 

introduction this increases the generalizability. Still, one can argue that more interviews should 

have been conducted in order for better generalizability. The interviews were also used to 

triangulate data from the questionnaire. 

3.8.3 Discussion of Case Study 

In this study three case studies within the commissioning company were conducted however 

with the few amount of case studies the generalizability can be argued to be low. However, as 

the case studies covered the three areas for the studied industry and all showed similar results, 

well established in literature, this gives an indication for similar companies in similar industries. 
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3.8.4 Discussion on Digital Maturity Model 

The questionnaire by Ustundag & Cevikcan (2018) was used in this research to asses’ digital 

maturity. Through the study the questionnaire has been adapted to the organisational structure 

of the commissioning company. This as the questionnaire is not adaptable for all company 

structures such as the commissioning company, a large company with various factories to one 

company, the functions are at different levels and can span over various divisions. The 

perception of the questionnaire is for one person to asses a whole organisation while this might 

not always be possible, in large companies one person might not have the knowledge over all 

functions to be able to answer the questionnaire in a correct way. The questionnaire is therefore 

perceived to fit small to medium sized enterprises where the functions are at the same level and 

the same amount. 

 

Further, the questionnaire by Ustundag & Cevikcan (2018) covered four other digital maturity 

frameworks and mixed questions from them as well as newly developed questions based on 

research. This caused inaccuracy in between the answers of the multiple-choice questions. The 

amount of alternative answers varied which affected the scoring in a way that one question had 

major impact on the overall associated field score while one question had less impact. The 

answers spanned from two possible answers, Yes and No which were scored 3 and 0 

respectively as 3 was the maximum score. The framework neither explains how the questions 

should be scored, the only foundation to the scoring of the answers were the test case in the 

article by Ustundag & Cevikcan (2018). Due to this the validity of the framework can be 

questioned as different scores of associated fields might not necessarily show the accurate 

difference in digital maturity but rather a difference in what questions were answered and how. 

 

Critiques from the respondents on the questionnaire mainly considers the language and the 

expressions to be too hard for them to understand. There were also some complaints regarding 

the scoring, that the answer they were looking for was not among the multiple-choice answers 

stated by Ustundag & Cevikcan (2018). As Leipzig et al. (2017) and Remane et al. (2017) 

argues, previous digital maturity model has taken for granted that Industry 4.0 and digitalisation 

is well understood concept and the path to achieve digital maturity is linear. By the outlining of 

the questionnaire and the critique from the respondents Ustundag & Cevikcan (2018) have also 

made this assumption, hence the questionnaire was hard to answer. Multiple respondents 

needed help through skype or meetings for completing the questionnaire. In addition, comments 
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from the respondents regarding the questionnaire were summarized as lack of alternatives to 

some questions, and that different production lines had different degrees of automation. Further, 

one respondent was unsure whether they answered the questions regarding what systems they 

used correctly due to the lack of clear definitions.  

3.8.5 Discussion of Data 

Previous work by theorists and practitioners suggest performance improvements and some 

relation between digital maturity and KPI’s. However, operational performance is influenced 

by many factors not solely digital maturity level. Another issue is the homogeneity in digital 

maturity scores within production logistics & procurement and that the sample size is too small 

to conduct any statistical analysis. In addition, there might be reason to discuss the chosen 

KPI’s. The latter factor since KPI’s were chosen due to convenience and according to what data 

that could retrieved using the central production system. There might be other KPI’s that 

corresponds with digital maturity to a larger extent. The focus on SCOR associated attributes 

related KPI’s were chosen to ensure that that KPI’s corresponded with what was perceived 

important for the industry.  

 

The data gathered through KPI can be argued to be inconsistent as some factories lack KPI´s 

and for example OEE is measured in an inaccurate way. All planned time is tracked by the 

factories through OEE, however the factories does not adjust for holidays where the planned 

time should be zero. The SCOR model considers five KPI´s, however the commissioning 

company lack two of these KPI´s, hence the report lack data for the SCOR model to be 

complete. 
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4. EMPIRICAL CASE 

In this chapter the empirics from the interviews and questionnaire is presented. Firstly, the 
qualitative results are presented by aggregated maturity levels for each of the cases. Secondly, 
the performance of each of the assessed factories are displayed.  

4.1 The FMCG Industry 

The products within the FMCG industry is characterized by that they have a short life-span and 

are produced in high volume and high variety. The products are generally divided into three 

segments, beverage, food and household products and are often also denoted and somewhat 

confused with the term groceries (Francis et al. 2008; Aljunaidi & Ankrah 2014). Regarding 

the manufacturing, in difference to other industries, e.g. automotive which generally has long 

change-overs, little variation and less volume. FMCG companies generally produce in large 

batches with shorter change-overs but have larger product portfolios. (Aljunaidi & Ankrah 

2014).  

 

Although FMCG companies are producing consumer goods, there customers are rather retailers 

that distributes the products to the consumers. Nonetheless they fall into the B2C market where 

the consumers define the value of the products. This leads to retailers pressuring FMCG 

companies on price and cost reduction which is why many FMCG companies are very attentive 

of costs and seeks to reduce them by lowering inventory levels and create efficient supply chains 

(Aljunaidi & Ankrah 2014).  

 

With retailers, dictating the market by ensuring availability to the consumer, has led to an 

increased pressure on manufacturing FMCG companies to achieve greater responsiveness and 

flexibility in order to reduce unnecessary inventory and stock-outs (Adebanjo & Mann 2000).In 

order to achieve this, focus on improving forecasting is important as it creates a more efficient 

supply chain with less unnecessary inventory, ensuring effective usage of capital assets, creates 

a better understanding of future needs and enables and stimulates partnerships between 

suppliers and customers (Adebanjo & Mann 2000).  

 

Another aspect of FMCG companies is their need to satisfy consumer rapidly which forces 

them to continuously develop new products with short time-to-market. As the consumers define 

value it is important to be able to quickly respond to trends and changed preferences. Previously 

the product development within FMCG appeared to have a high marketplace failure rate which 
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has led to enormous costs for companies along the supply chain, manufacturers especially 

(Francis et al. 2008). Costs for manufacturers are including the need for holding ingredient 

inventory, packaging and other materials but also costs that are created as a result of re-

planning, an already highly complex activity with optimised production schedules. According 

to Francis et al. (2008) a participant in a study described fitting new products into existing 

production plans as “… like trying to enter the flow of motorway traffic at 20mph during the 

rush hour”. 

4.2 Introduction to Case Company 

The commissioning company represent the Case but within that case there are several 

embedded cases. These embedded cases are built up by the subdivisions of the commissioning 

company. The subdivisions have their own organisational structure and can be perceived as 

“companies” themselves. In Figure 2 the typical organisational structure is visualised however 

small changes to these can exist. The embedded cases can cover various products but is usually 

to a specific country or region. For cases covering larger regions the structure is further broken 

down to cover a smaller region or country or one specific product group. However, the all the 

functions seen in Figure 2 still exists in such cases but at a lower level. The cases usually cover 

a large range of products and the same product can be produced in various subdivision (cases) 

but shipped to different regions. In some cases (Case B) one specific product is only produced 

at one factory and then shipped to the distributors and retailers from there. 

 

 

Figure 2, Organisational structure at subdivision level in the commissioning company. 
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Seen in the figure, Figure 2, the majority of the functions are central except from Operations, 

Logistics & Procurement where one subdivision has various factories. Therefore, the factories 

are here seen as a local function. This separation of function is made since the questionnaire 

was sent out to various factories with one respondent at each factory but only to one respondent 

in each of the central function. Since this is the commissioning company’s organisational 

structure the analysis will compare both cases in between in total but also in its parts 

(central/local functions) Figure 2 represent one typical embedded case. For a detailed 

explanation of the adaption of the questionnaire see 3.4.2 Questionnaire. 

 

The case company holds a strong market position in the Scandinavian FMCG industry with a 

wide range of products.  A majority of their business is attributable to the Scandinavian markets 

where the group have been built through M&A activities resulting in a heterogeneous 

composition of local companies. The group consists of four major business units (two of them 

with the same organisational structure) which in turn consists of national or category sub-

divisions. Central functions such as sales, marketing, human resource, finance, IT and R&D is 

typically managed at a subdivision level while production is decentralised and local. The group 

are struggling with a high cost structure at the same time as the industry is going through a shift 

towards a higher degree of personalised products. The company is currently looking in to digital 

tools in order to help them manage the trade-off between responsiveness, flexibility, stability 

and cost. Some initiative has been taken in digitalisation, but the company lacks in 

implementation and rather see digitalisation as huge investments. Therefore, with a strong 

market position and the willingness to become increasingly digitally mature, this is a good 

company to study as a case in order to investigate the digital maturity level in the FMCG 

industry and it’s the performance of their factories 

 
The case structure with its embedded cases are constructed as shown in Figure 3, this according 

to the organisational structure of the commissioning company, see Figure 2, as it is an issue to 

fit one model into all functions when the functions is not representative at the same level.  
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Figure 3, Case structure overview. 

Following the three embedded cases are presented with its characteristics and the rate of 

respondents in each case; 

 

Case A 

Case A follow a general organisational structure, seen in Figure 2. This sub-division has 9 

factories producing a wide range of products within the food and beverage segment. Sweden is 

the main market where most of the production facilities are located. 5 out of 9 factories 

participated in the digital maturity questionnaire together with all central functions except 

human resources department.   

 

Case B 

Case B are organised slightly differently than the other cases. They are organised according to 

categories and not to national markets. Case B produces products within the household segment. 

Their major markets are Scandinavia and United Kingdom. However, they are visible in many 

other countries as well. Case B has 4 factories of which 2 participated in the digital maturity 

questionnaire. In addition, all central functions participated. 

 

Case C  

Case C follows the general organisational structure presented in Figure 2. The factories 

belonging to Case C produces a range of products within the food segment. Case C is mainly 

producing for the Norwegian market and the factories are located there as well. There are two 

factories within case C where only one participated and responded to the questionnaire. In 

addition, all central functions except human resources participated. 
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Totally 8 factories participated in the digital maturity assessment related to the embedded cases, 

5 factories for Case A, 2 factories for Case B and 1 factory for Case C. 

4.3 Results from Interviews 

In this section empirics from qualitative data gathering is presented in writing and separated 

by areas. The empirics is then analysed in the following section. 

4.3.1 Trends in FMCG 

Currently, the trends in FMCG to transform digitally is stated to be cost-efficiency, not only 

fixed but also variable cost in production and the pressure for increased flexibility (Technical 

Development Manager). Mass production of one will become a reality, if not in 7 years it will 

become it in 20. A major trend is the one of personalisation, consumer wanting personalised 

products and offerings (CEO at Business Unit) something Innovation Director at Sub-division 

agrees upon. The consumers will demand more complex products; hence the production 

facilities will be more complex (COO at Business Unit).  It is a great game of attraction of the 

consumers, each company must do what no one else does (SC Director at Sub-division). To 

consolidate volume in production would be beneficial, flexible production lines with fast 

changeovers in-between products would be valuable as the products will become more complex 

and as the company today produces a large variety of products in many different sites. This is 

aligned with what is stated by SC Director at Sub-division, who believes there is conflicting 

trends between trends in manufacturing and commercial trends. While trends in manufacturing 

moves toward lower fixed cost per product and larger factories, commercial trends are forcing 

production to become increasingly agile with focus on product innovation. But it is not only 

production, the distribution centres and the inventories also need to be changed and that lies in 

management, strategy and competence (COO at Business Unit). Flexibility and quality is 

important in an ever-changing digital world. It is important to keep up with the changes 

(Innovation Director at Sub-division). 

 

From the commercial aspects digitalisation pressure is driven by retailers to improve logistic 

efficiency (CEO at Sub-division), this as consumers is asking for more convenient distribution 

of groceries (COO at Business Unit). Online-groceries is currently not being profitable but will 

be beneficial for the company if online market grows (CEO at Sub-division). This is a major 

trend, not very strong in the Nordics yet but in the UK, 10% of all the groceries are sold online. 
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According to the CEO at External FMCG Company, online sales are perceived as the and 

partnering with online resellers of groceries and create campaigns through those partners 

resulted in additional sales. For example, if a consumer found a recipe on a retailer’s website 

the consumer could choose to order the ingredients through an online reseller and as the 

consumer entered the resellers website they became exposed to additional products in addition 

to the ingredients for the recipe that they were able to also order. This kind of partnering was 

valuable as they got a lot of space for marketing and could through the website test different 

promotions and new products to see if it was up for a new business case or not, rather than just 

start mass producing and hope for the best. The data gathered from this partnership made our 

prediction in sales better (CEO External FMCG Company).   

 

Digitalisation and Industry 4.0 initiatives should focus on interoperability and not solely rely 

on current suppliers as they might be interested to limit interoperability (Researcher at KTH). 

As the sustainability question becomes more and more important, traceability of product along 

the supply chain to end-consumer is another large trend (CEO at Sub-division, COO at Business 

Unit; Innovation Director at Sub-division). Tracing products both for allergies but also for 

emissions will become increasingly important (Innovation Director at Sub-division). Previously 

Price Look-Up (PLU) number were standard but the interviewee believed that there will be an 

increase in demand for better product information which will require better Product Information 

Management (PIM) (CEO at Sub-division). CEO External FMCG Company discussed the 

possibilities in making the FMCG industries product smart by making the packaging smart 

rather than the products itself. Due to the organic material of most products in the FMCG 

industry traceability, tracking and connection possibilities rather lies is in the packaging part as 

for now (CEO External FMCG Company). Digitalisation is driven by the retailers and which 

will be the ones pressuring for more product information, reduction of sugar etc. (CEO at Sub-

division). Further, digitalisation makes it harder to reach consumers as the marketing efforts 

become more fragmented. Traditional TV is still very efficient in accessing consumers even 

though other channels are becoming increasingly important (CEO at Sub-division) e.g. social 

media platforms. 

4.3.2 Strategy, Organisation & Top management support 

The most challenging aspect in the corporate group is the organisation, ordered in a matrix 

structure, where neither the organisation or the strategy for digitalisation is clear (COO at 

Business Unit). The strategy has not set any focus such as high resource utilisation or high flow 
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utilisation, hence it is hard to follow (COO at Business Unit). At sub-division level in the 

management teams there is one responsible for driving the digital agenda, formulate a short 

term and long-term plan. However, this is not clear enough, what should be done at corporate 

group level and what should be conducted at company level (CEO at Business Unit; SC Director 

at Sub-division). The companies do not know where to start (Innovation Director at Sub-

division). There is no overall strategy but more case-by-case methodology. Innovation is 

concentrated on products and not process innovation (SC Director at Sub-division). There is an 

ongoing discussion at corporate group management level how to organise digitalisation 

initiatives and what should be considered. There has been some centralisation of supply chain 

processes (CEO at Business Unit). The perception from interviews with CEO´s at subdivision 

level is that more attention has been given the commercial side rather than operations (CEO at 

Sub-division, CEO at Business Unit). There is currently not a strategic initiative related to 

digitalisation in all subdivisions, but it will probably be a part of next planning phase of Case 

B. However, they are currently undergoing assessment regarding what technologies are used in 

factories to better understand the current state. Digitalisation will play a major role in shaping 

the supply chain (CEO at Business Unit). Investments, such as investments in technology, is 

not believed to be an issue in terms of capital. FMCG industry is underinvested, e.g. one of the 

factories assets were fully depreciated already 1973. However, (Technical Development 

Manager) acknowledges that major investment decisions need to go through the organisation 

which created a bottleneck as it took too much time for managers to get their investments 

approved. Currently investment plans and remainders are distributed through a system which 

have created less waiting for a decision regarding investments to be made.   

 

The challenge is always leadership (Innovation Director at Sub-division; CEO External FMCG 

Company). Support from top management is vital in digitalisation, just as early corporate social 

responsibility (CSR) initiatives needed attention from top management to become something 

every company works with today. To measure digitalisation through KPI’s could be a good way 

to support change. Forecasting accuracy is regarded a highly important KPI by SC Director at 

Sub-division who also believes that access to POS data will be beneficial. However, the large 

potential and benefits are not currently clear.  

 

Further, it is also very important to have the operators accepting the change. Companies today 

need to learn from Toyota, not only run production as an army, but involve the operators and 

let them also lead the change. To create teams that learns other stations and whole lines can 
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reduce the number of operators instead of having many employees covering for sickness and 

holidays. It was done in another FMCG company where the operators got salary increases based 

on their skills in order to motivate the employees to learn (CEO External FMCG Company). 

 
From a commercial aspect, local production is important due to two factors, geographically 

hard with central warehouses, especially in Norway, and the consumers demand locally 

produced products (CEO at Sub-division). The FMCG industry is quite traditional and a lot of 

sales are still conducted in physical stores, however, SC Director at Sub-division states that in 

2025 digital market share should match their physical market share. It is also noted that 

consumers have strong local preferences (CEO at Business Unit). The view of local importance 

is not shared with Vice President Planning, who has experience from another large FMCG 

company with the same perception of the importance of local production. Vice President 

Planning’s previous employer was facing a similar state as the commissioning company 

currently are, low utilisation and high fixed costs. By consolidating production and closing all 

small local production they kept their sales at the same level even after the consolidation and 

were able to cut costs substantially. This shows that consumers are not attached to the local 

preference but rather to the brand and it does not matter if it is produced in Norway or Latvia 

(Vice President Planning).  

 

There are many interviewees talking about cost, however, CEO External FMCG Company, do 

not agree that that is the right focus but rather argues that quality is above anything else. In 

FMCG business, the first moment of truth is when a customer is in the supermarket and is 

deciding whether to buy your company’s product or choose a competitor’s. The second moment 

of truth is when the consumer is putting the product into the mouth and then they need to have 

a nice experience. When digitalising supply chain activities, it was important to move away 

from conversion cost per product or kilo and move to cost as percentage of net sold goods, this 

allows one to see what products higher earnings and which ones has have lower. By that focus 

on products where cost do a lot of difference, for example production of products with a larger 

volume that are not as profitable (CEO External FMCG Company). 

 

Regarding investment plans, digital such is included, but there are currently not that much 

tangible initiatives. It is more related o automation of production lines. Discussing 

digitalisation, the processing of data is the big thing. In 2021 the factories might look similar to 
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today but hopefully the ability of processing data related to production has improved (CEO at 

Business Unit).   

4.3.3 Competence and view of driving technologies 

Regarding challenges in moving towards digitalisation, CEO at Sub-division, believes that it is 

solely about investing in technology, modernising platforms and taking systems digital. The 

issue is whether it is profitable to do so. The challenge is to find the critical mass, when it is 

more profitable to invest in new technology. This is especially interesting in the Nordic 

countries due to the high salary levels (COO at Business Unit). Another challenge is the 

competence and the available resources, the questions is if there is enough competence and 

resources to automate and digitalise production (COO at Business Unit; Vice President 

Planning). There is a lack of automation engineers and process engineers, within the company, 

and the future operator role will require more competence in areas such as programming. 

Currently many operators are not comfortable with new technology as they have an average 

age of 45 (Technical Development Manager). Innovation Director at Sub-division agrees on the 

lack of competence, especially among the operators. The group consists of many different 

subdivisions with different IT-solutions and are currently trying to harmonise the ERP systems 

which will ease the digitalisation journey. This is also noted by SC Director at Sub-division 

who defines digitalisation as information sharing and the ability to connect to an ERP system. 

It is important to not only have common IT-systems but also company processes and centralise 

certain functions, e.g. forecasting. At management levels in the factories there are not enough 

people with the right background which is a problem. CEO at Business Unit acknowledges that 

the importance of ensuring that the right management is in place when moving towards 

digitalisation.   

 

The responsibility for implementation of digitalisation lies completely at factory manager and 

even though there are masterplans for approximately 50% of the factories the plans for 

investments are generally not good or ambitious enough (Technical Development Manager). 

According to Technical Development Manager, it is caused by lack of competence in the 

factories as he stated that the bottleneck is resources, competence needed to generate the 

business case as both capital and technology is available (Technical Development Manager). It 

is not necessary to discuss Industry 4.0 as it is too far ahead, and the factories are continuously 

being developed as they are regarded to be a core business (Technical Development Manager). 

Some factories are very good and competent on digital systems while the smaller ones seek 
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external support (SC Director at Sub-division). Lean is an important tool for minimising waste, 

it could also allow, together with digital tools, to better root cause analysis of production stops 

than the operators could do (CEO External FMCG Company). It is important to view 

digitalisation from a holistic perspective (CEO at Business Unit). To integrate all along the 

supply chain and share data is a suggestion for digitalising (CEO External FMCG Company). 

However, it is hard to find the right people and even though lots of peoples with the right 

competences are being hired there is still a lot to do. The digital initiatives in marketing and 

sales are more developed than in operations (CEO at Business Unit). There are some forecasting 

pilot projects driven by SC that revolve around integrating customers.  

 

CEO at Business Unit, views digitalisation as robotization and increasing value chain 

efficiency. In the aspect of automation, the expected outcomes are decreased number of 

employees, production efficiency and reducing sick leave (SC Director at Sub-division). The 

different subdivisions within the business unit incorporating Case B lacks a shared view of 

digitalisation as some are discussing drones and others 3D printers. The vision needs to be 

divided and formulated into tangible plans (CEO at Business Unit). Digitalisation is further 

thought to be a solution for accessing sales data, understanding real demand to improve forecast 

accuracy. A large problem is the uncertainty in production planning that better flow and access 

of information e.g. Point-Of-Sales (POS) data would help solve (Technical Development 

Manager; COO at Business Unit). It would allow for moving the order point toward the 

consumer instead of today’s make-to-stock strategy (COO at Business Unit). Vice President 

Planning highlights the importance of planning and to cooperate in between planning 

departments, both supply and demand planning. Also, integration of customers through data 

sharing to be better at predicting sales, manage inventory and distribution to minimize cost. 

This is something that needs to be in place no matter digitalisation (Vice President Planning). 

 

Regarding digitalisation of operations there are still factories that collects large amounts of data 

using paper that are stored manually in a spreadsheet or goes into a folder (Technical 

Development Manager). Envision a future state where there are no papers, or spreadsheets and 

data e.g. temperature is collected using sensors and information are presented in real time which 

allows operators to adjust processes. Building on that, the processes will then be able to control 

and adjust themselves according to optimal settings. This will require more process engineers 

that can reprogram systems and, or, a higher competence of current operators (Technical 

Development Manager). In addition, automated collection of data could increase root cause 
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analysis which is an area where factories do not perform good enough. This is due to that much 

of the data input is conducted manually by the operator (Technical Development Manager). The 

dream scenario would be to remove all manual operations and to be able to manage all processes 

from a control room. Further, this should be connected through a system ranging over all 

functions all the way out to the consumers. The FMCG is an old industry where factories cover 

a range of different technology generations and as due to the rapid development of new 

technologies, especially systems and programs, it is hard to keep up and to achieve profitable 

investment in a 1-2-year period. The industry also works with organic material which increases 

complexity. However, it is unclear if organic material differs that much from other goods that 

much as first believed. By improving process stability, the quality increases also for organic 

material (SC Director at Sub-division).  

4.3.4 Cost and flexibility through better collaboration   

The corporate group incorporates many different companies which makes the product portfolio 

very complex. In addition, there is little or no shared information regarding how many brands 

or products there are. There is also low collaboration between product development and 

operations and functions are evaluated in conflicting ways as new product development 

decrease efficiency and increase costs for production as they might induce more e.g. change 

overs (Technical Development Manager). Whether the digital world can increase flexibility is 

a core issue as a smaller company, operating in a smaller market than global competitors, it is 

not affordable from a competitive perspective to have factories producing only one product 

(CEO at Sub-division; SC Director at Sub-division). Instead all subdivisions and their 

companies need to combine flexibility and cost in order to produce efficiently and bridging the 

gap to the global competitors. However, flexibility and time to market is more of a competitive 

advantage than cost of production (CEO at Business Unit; COO at Business Unit). Innovation 

Director at Sub-division agrees on the cost aspect, but also stresses that it is a challenge to find 

a suitable cost level in relation to how much they charge for the products, this is a challenge 

especially in the packaging development. Global competitors with large scale production of the 

same type of product will always be able to produce at a lower price (CEO at Business Unit; 

COO at Business Unit). To increase flexibility, the integration of POS data is a must (COO at 

Business Unit). POS data is important in prediction of production for ensuring stable processes 

(Vice President 

Planning). 
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Opportunities with digitalisation is the possibility to gain better understanding of campaigns, 

how much that should be produced, improve forecasting accuracy and produce accordingly. 

This understanding and information will impact the product portfolio and make it easier to 

manage (CEO at Sub-division). All product development is driven by the market, this to ensure 

the consumer experience (Innovation Director at Sub-division). A digital sales platform is being 

developed for kindergartens and hospitals that allow for tailor-made solutions, here the 

customer can specify what type of product they want (CEO at Sub-division). Another aspect is 

that product development is evaluated according to their ability to develop new products to the 

market rapidly might induce cost in production while factories are evaluated on how much they 

are able to produce. This can lead to factories undertaking product that increase costs greatly 

(Technical Development Manager; Innovation Director at Sub-division). Traditionally within 

the corporate group, production have been overlooked in relation to product development 

(Technical Development Manager). However, the largest bottleneck in relation to digitalisation 

is sharing information between sales, marketing and production. Over time, variable cost will 

decline. In short-term time-to-market efficiency will be very important (CEO at Business Unit). 
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5. DIGITAL MATURITY QUESTIONNAIRE  

In this section, the empirical results from the quantitative data gathering are presented and 
further analysed in combination with the qualitative empirics. The results and analysis are 
presented separately for each case, both written, in tables and in figures and are formed on a 
basis of the questionnaire (Ustundag & Cevikcan 2018) and the results from the interviews. 

5.1 Results & Comparable Analysis of Digital Maturity Levels 

A visual representation of the cases in each of the dimensions, smart product & services, smart 

business processes and strategy & organisation is given in Figure 4. Figure 4 is based on the 

results from the questionnaire provided by (Ustundag & Cevikcan 2018), the scoring, 

calculations and final values are withdrawn from this model. 

 

 

Figure 4, Visual representation of digital maturity scores for each of the cases in terms of dimensions. 

Regarding the maturity dimensions all three cases have similar scores. However, Case B scores 

lower in all three dimensions. Most notable is that the score indicates that all three cases score 

higher in terms of smart business processes and hold at least a Level 1 scoring. Regarding smart 

products and services none of the cases reach Level 1, indicating that their products do not fulfil 

the requirements for industry 4.0. However, important to address is that a large majority of the 

products produced by all companies are of organic or biological materials which might explain 

the low level. Notable is that Case C are close to the limit value in this dimension. Only Case 

A reach a Level 1 score in strategy & organisation, indicating that there are some requirements 
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in place for Industry 4.0. Case B and Case C are scored at Level 0, indicating that they do not 

meet any of the requirements for Industry 4.0 in terms of strategy & organisation. The 

dimension strategy & organisation will be further explored in the next section.  

 

In general, all cases score low in the maturity dimensions but with some variance. This can be 

explained by multiple factors which will be discussed and analysed according to each 

dimension. 

 

 

Figure 5, Visual representation of digital maturity scores for each of the cases in terms the associated 
fields related in the dimension Strategy & Organisation. 

Within the dimension of strategy and organisation, seen in Figure 5, the major issue causing the 

level of maturity within this dimension is the lack of strategic partnerships. Data in Figure 5, 

is based on the results from the questionnaire provided by (Ustundag & Cevikcan 2018), the 

scoring, calculations and final values are withdrawn from this model. This is common for all 

three cases. Strategic partnership is considered to be important when undergoing digital 

transformation in order to not develop all capabilities internally, and due to the lack of internal 

competence. Interviewees have discussed the issue of getting access to data but should explore 

an eco-system approach with their customers and suppliers. Strategic partnerships according 

to the questionnaire is related to what extent there is collaboration with customers, supplier, 

technology providers and academics.  A strategy considering what partner to focus on and why 
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should be defined. As Researcher at KTH mentioned digitalisation and Industry 4.0 should 

focus on interoperability not solely relying on current suppliers as they might be interested to 

limit interoperability. Strategic partnerships might be additionally important due to lack of 

internal capabilities (Technical Development Manager; SC Director at Sub-division). This 

notion is consistent with the findings of Fritzen et al. (2016), who suggests that FMCG 

companies that lack internal capabilities should follow examples from other industries by 

collaborating or develop a strategy for the recruitment and training of needed capabilities. In 

factories many operators lack technology skills required, but also management teams in 

factories lack the right background (CEO at Business Unit). Altogether this fuels the perception 

that sourcing suitable strategic partners as well as develop clear definitions on what capabilities 

is needed should be a part of any digital roadmap or strategy related to digital transformation.  

 

Regarding technology investments, the scoring is low for all cases (Figure 5). This might be 

caused by insufficient investments plans, lack of competence or capabilities in developing plans 

which was mentioned by Technical Development Manager. As there is no current strategy for 

Industry 4.0 initiatives or what technologies to focus on, there is a possibility that the relative 

low scoring in this area is caused by lack of local capabilities. In turn, this can be caused as 

local production facilities are responsible for developing investment plans. This is, mentioned 

and supported by Technical Development Manager, who is responsible for technology 

development cross group functions. Further, as SC Director at Sub-division mentions, in FMCG 

industry it is hard to keep up with technology development and be profitable in a cycle of 1-2 

years. The use of organic material further increases the complexity. However, SC Director at 

Sub-division see the online market to be equal to the traditional market by 2025 and by that 

statement technology investments are needed. The company group and its subdivisions lack a 

shared view of digitalisation as some are discussing drones and others 3D printers and IT 

integration (CEO at Business Unit; SC Director at Sub-division) this might be a factor 

contributing to the low score in this field. 

 

The field organisational structure & leadership have in all three cases a digital maturity level 

1 : Existence (Figure 5). In level 1, according to Ustundag & Cevikcan 2018, the organisational 

structure is not good enough for digital transformation, there are some ongoing pilot initiatives 

to generate new digital business models and the top management is thinking of investing in 

Industry 4.0 and implement a new strategy to follow these changes. Functional departments are 

not collaborating or working together to a satisfying degree. Confirmed by the interviewees, 
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the organisational structure is the most challenging aspect. The matrix structure of the 

organisation causes confusion regarding roles and responsibilities  (COO at Business Unit). No 

one is responsible for driving th digital agenda and there is unclear what should be done at 

corporate group level and what should be done at division/subdivision level (CEO at Business 

Unit; SC Director at Sub-division). However, CEO at Business Unit also believes that 

digitalisation will be vital in tomorrow’s supply chain. A common challenge is leadership 

(Innovation Director at Sub-division, CEO External FMCG Company). The scoring of this 

associated field can be seen as quite accurate, confirmed by the interviewees.  

 

The scoring of the associated field Business Model differs the most in between the cases in the 

dimension of Strategy & Organisation (Figure 5). Two cases, Case A and Case C, in Digital 

Maturity Level 1 : Existence and one case in Level 0 : Absence which means that Case A and 

Case C have some initiatives to consider new and changing business models. As the company 

group does not have a clear strategy for digitalisation, there is an indication of local initiatives 

at Case B and Case C. Many interviewees (Technical Development Manager; Vice President 

Planning; COO at Business Unit; CEO at Sub-division; CEO at Business Unit; SC Director at 

Sub-division; Innovation Director at Sub-division; CEO External FMCG Company; SC 

Director at Sub-division) have an idea about how the future FMCG market will look like and 

what should be done to meet this. Mass production of one (CEO at Business Unit) and the trend 

of personalised products will lead to complex products hence more complex production (COO 

at Business Unit). Flexibility and cost efficiency are areas for competitive advantage in the 

future (Technical Development Manager). Innovation Director at Sub-division mentions 

quality and flexibility to be the most important aspects to keep up in digitalisation. There are 

initiatives in Online-groceries however there are still some doubtfulness in whether it will be 

beneficial or not (CEO at Sub-division). CEO External FMCG Company sees online-groceries 

as a strong trend and opportunities for data gathering and more sales. Some similarities exist in 

between trends but also dissimilarities. Only a few mentions ideas of how to adapt to these 

upcoming trends and even fewer have a clear idea of what to do. This can be a result of the 

unclear group strategy for digitalisation and the lack of understanding of what should be done 

where in the company or a matter of low sense of urgency. 
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Figure 6, Visualization of Digital maturity scores regarding Smart business processes categorized 
according to its containing sub-dimension. 

All cases have similar scoring where all sub-dimensions reach at least a Level 1 maturity score 

(Figure 6), the data is based on the results from the questionnaire provided by (Ustundag & 

Cevikcan 2018), the scoring, calculations and final values are withdrawn from this model. 

Notable is that Case B are scored at Level 2 in smart marketing & sales operations and Case C 

reach Level 2 in supportive operations. Smart marketing & sales can be categorised as more 

commercial aspects due to its proximity to customers and consumers. In addition, 

acknowledged by CEO at Business Unit, digital initiatives in sales and marketing are more 

developed than in operations which is proved to be consistent with the findings from the 

questionnaire. It is also clear that the commercial aspects render more attention from top-

management in each of the studied cases. Top-management focus is to a large extent attended 

towards how to reach and distribute products to customers and consumers while top-

management attention regarding digital initiatives in operations is somewhat lacking. Top-

management attention in commercial aspects could explain that the smart marketing & sales 

sub-dimension are more digitally mature, as mentioned by Fritzen et al. (2016). 

 

A common view of interviewees is that digitalisation is about integrate functional departments, 

share data in order to improve production planning through better forecasting. Sharing data 

between sales, marketing and production is considered by CEO at Business Unit, CEO of the 

business unit incorporating Case B, to be the major bottleneck in digitalisation. Organising 
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departments to increase cross-functional collaboration is needed in order to improve the link 

between sales, marketing and production.  

 

In addition, there is a sense of urgency regarding digitalisation in sales & marketing operations 

but less so in operations. The interviews indicate that consumers are becoming increasingly 

demanding, and more personalisation will increase complexity in production. However, a 

shared view of the CEO’s that were interviewed highlights that flexibility rather than cost of 

production is the competitive advantage. Increasing flexibility and responsiveness in order to 

compete with global companies will be the key competitive advantage. However, flexibility 

and time-to-market will pressure production and might even increase cost if not considered 

properly and collaboration with product development is not sufficient. CEO at Business Unit 

states that time-to-market will be very important in the short-term and that variable cost will 

decline over a longer period. As noted by Technical Development Manager and Innovation 

Director at Sub-division, R&D and product development and production are measured and 

evaluated separately which can cause that factories trying to satisfy product development might 

produce products that induce large costs. Increased simulation of manufacturability in the 

product development process could therefore be largely beneficial. In order to do so, it might 

be necessary to overlook and align KPI’s in product development and production.  

 

The supportive functions which in all three cases holds a Level 1: Existence (Figure 6), scoring 

indicates that there are processes in place, some infrastructure regarding IT in order to be able 

to realise benefits from Industry 4.0 initiatives. According to Ustundag & Cevikcan (2018) a 

Level 1 scoring indicates, IT security issues are planned in relation to cloud services but there 

are no IT dashboards in use and most of the financial analysis is based on historical data. In 

addition, HR might collect data, but it is not used or analysed to improve understanding of 

needed competence or current capabilities and virtual platforms for learning are not in place.  

 

In summary, the answers from the questionnaire suggests that no part of the smart business 

processes are way behind relative each other regarding digital maturity but the cases needs to 

start working with integration and sharing of data across business functions. Harmonising the 

many various ERP system and integrating them into one, which is currently being done at group 

level, is beneficial as it may allow for increased access to data over various functions. The 

importance of interoperability in order to conduct real-time performance management when 

exchanging data cross-functions were also noted by Hwang et al. (2017). In addition, less focus 
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on historical data but rather conducting profitability analysis real time, increase simulation of 

manufacturability of products and align and trace KPI’s may be beneficial as well. The 

following section, Figure 7, contains a breakdown of each sub-dimension.  

 

 

Figure 7, Visualization of Digital maturity scores regarding smart business processes categorized 
according to its associated fields. 

Figure 7 is based on the results from the questionnaire provided by (Ustundag & Cevikcan 

2018), the scoring, calculations and final values are withdrawn from this model. The associated 

field were the different cases is most similar and scores highest is pricing & promotion, 

followed by sales & distribution channels, two associated fields incorporated in smart 

marketing & sales operations (Figure 7). However, there is a large variance in after sales 

service. Due to the responses in the questionnaire the Level 0: Absence score for Case A can be 

explained by the fact that they do not use digital technologies in after sales services and that 

only use data analytics in order management and not in delivery forecast as Case B does. 

However, Case A benefits from data in after sales by detecting quality issues early on while 

Case B and Case C only uses it to increase forecast accuracy. In general, more data analytics 

should be applied on data gathered from after sales in order to provide recommendations and 

increase forecast accuracy.  
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An interesting associated field is human resources which is a part of the sub-dimension 

supportive operations (Figure 7). Two of the case companies did not answer this question and 

the Case B who did scores very low. Since interviewees in general expressed the problem with 

competence and capabilities and the necessity of hiring the right people, the low score is 

somewhat disturbing. Undergoing digital transformation requires defining what competence 

you need and assess those you have (Fritzen et al. 2016) and provide employees with training 

in order to develop the right skill-sets.  The respondent of the questionnaire for Case B were 

the HR director and even though they collect data in various areas such as capability analytics 

(talent management process), employee churn, recruitment channel (to understand where your 

best employees come from), leadership (dimensions of leadership performance), they only 

apply data analytics to conduct corporate culture analysis, and to evaluate employee 

performance. As Case B collects data in all other areas there is a possibility to conduct more 

analytics in order to understand where their best employees come from, who is going to be a 

good leader within the company and to define and ensure that people with the right skillsets are 

hired. Using more analytics to understand the workforce and the requirements will be 

increasingly important as there is hard to find the right people, with the right competencies and 

background, both in management but also at operator level (CEO at Business Unit). In addition, 

employee training cannot be carried out virtually which also affects the low score in the 

associated field HR.  

 

Regarding the associated field of production, logistics & procurement both Case B and Case C 

is on average at Level 1 while Case A is at Level 0. Case A consists of 5 factories which all 

scores Level 0 while both Case B consists of 2 factories and Case C of 1 factory that are on 

Level 1. This indicates that there might be something causing the factories of Case A to be less 

digitally mature. Analysing the responses in the questionnaire the factories in Case A score 0 

on multiple questions. 3 of 5 factories score 0 on question 3, 5 of 5 on question 7 and 4 of 5 on 

question 8 (Appendix 1). These questions represent how far along the factory is with automation 

of production equipment and system (question 3), the end-to-end visibility of the SC (question 

7) and real time traceability of an operation in a digital environment (question 8). Case B have 

one factory scoring 0 on question 3 while Case C, Factory 1 scores 0 at question 3, 4 and 8. 

Question 4 is related to personalisation of production. Low scores indicate large batches.  

 

All factories collect data from production processes both manually and automatically. Manual 

collection of data is generally conducted regarding production residues, error quotas and 
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employee utilization while OEE is collected automatically in almost all factories. Automation 

of data collection is generally believed to improve the quality of the data as it could be 

standardised which is an important factor for digitalisation. It would also be less dependent on 

operators experience and their perceived causes which could improve the possibility to conduct 

better Root Cause Analysis (RCA). Automation of data collection were discussed both with 

Researcher at KTH and CEO External FMCG Company as a way to improve RCA.  

 

In general, since all the case companies are part of the same group, there are similarities. Across 

the case companies there is not a shared vision of what digitalisation means. This poses a 

problem as it is unclear what technologies that should receive attention and focus. While one 

discusses 3D printers, another interviewee believes digitalisation in large is about automation 

and a third interviewee focuses on information sharing and data analytics.  

 

Overall, the interviewees believe that the SC of FMCG will increase pressure on responsiveness 

and since the case companies are not global they will not be able to compete through low cost 

but rather by being more responsive and flexible in their SC. Therefore, it is of great importance 

that factories can be assessed due to their responsiveness at a group level, which is currently 

not the case as those KPI’s are, in best case, collected and stored locally at the production sites.   

5.2 Detailed Presentation of Digital Maturity Separated by Case 

A summary of the result from the questionnaire of the three studied embedded cases are 

presented in Table 7 and Table 8, where results from each of the associated fields can be seen. 

The maturity scores are calculated to the model provided by and are classified accordingly 

(Ustundag & Cevikcan 2018). 
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Table 7, Digital maturity score in each of the associated fields for the studied embedded cases. 

 

 
Where typed “N/A” in Table 7 and Table 8 no result from the questionnaire exists as the 

respondents in the embedded cases have chosen not to answer. The continuation of the digital 

maturity score in the associated fields for the embedded cases follows in Table 8. 

 
Table 8, Continuation of digital maturity score from Table 7 in each of the associated fields for the 

studied embedded cases. 

 

 

Seen in Table 7 and Table 8 there are variations in between the cases and especially large such 

in the associated fields of Production, Logistics & Procurement, After Sales Services and 

Business Models. A Digital Maturity Level 0: Absence, is found in Smart Products & Services 

and Strategic Partnership for all cases and in Production, logistics & Procurement for all 

factories in Case A. Highest score among the cases, still only classified as a maximum Digital 

Maturity Level 2: Survival, this in the field Smart Finance in Case C, Sales & Distribution 

Channels for Case A and Case B, R&D – Product Development for Case C and in Pricing & 

Promotion for all cases. Most the scores in the associated fields is placed in Digital Maturity 

Associated Field Score
/Case

Production, 
Logistics & 

Procurement 
R&D ‐ Product 
Development

After Sales 
Services

Pricing & 
Promotion

Sales & 
Distribution 

Channels
Human 

Resources
Information 
Technology

Smart 
Finance

0,668
0,988
0,582
0,862
0,865
1,597
1,209

1,191

Smart Business Processes

Case C

Case B 1,643 1,875 2,167 0,500 1,7001,200

1,800 1,310 1,950 1,500

1,964

1,500Case A 1,400 1,6250,452 1,800 2,000 N/A

N/A 1,152 2,500

Smart Products 
& Services

Business 
Models

Strategic 
Partnership

Technology 
Investment

Organzational 
Structure & 
Leadership

Smart Products & 
Services

Strategy & Organisaiton

1,000 0,200 0,875 1,250 0,875

0,625

0,375

1,667 1,3001,0000,450

0,333 0,000 0,625 0,850
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Level 1: Existence or Level 0: Absence. No field in none of the studied cases reaches the highest 

level; Level 3: Maturity. Only one case, Case B answered Human Resources. The following 

chapter will give a brief introduction to each case, by exploring them more in detail both in 

terms of industry context and maturity levels.  

5.2.1 Case A   

The level of digital maturity for Case A is presented in Table 9 both as score in number and as 

the maturity level, for each dimension, sub-dimension and associated field.  

 

Table 9, Digital maturity score in each dimension, sub-dimension and associated fields for Case A and 
a grading of maturity level accordingly. 

 

 

Over the associated fields Case A score on average 1,218 in digital maturity which indicates in 

Level 1 : Existence (Table 9). The scoring in between the associated fields is ranging from 0,450 

(Digital Maturity Level 0 : Absence) and 2,000 (Digital Maturity Level 2 : Survival). According 

to the framework developed by (Ustundag & Cevikcan 2018) Level 1 indicates that data 

collection is not sufficient to realise a digital transformation and there is a lack of suitable 

organisational structure. Digital initiatives exist but are driven through functional departments 

rather than by central functions indicating silo thinking as well as lack of responsibility and 

Dimension / Sub-dimension  / Associated field Maturity level Maturity score
Smart products & services Level 0 : Absence 0,625
Smart business processes Level 1 : Existence 1,359
-  Smart production & operations Level 1 : Existence 1,096
    ‐ Production, logistics & procurement Level 0 : Absence 0,793
    ‐ R&D ‐ Product development Level 1 : Existence 1,400
-  Smart marketing & sales operations Level 1 : Existence 1,417
    ‐ After sales service Level 0 : Absence 0,452
    ‐ Pricing & promotion Level 2 : Survival 1,800
    ‐ Sales & distribution channels Level 2 : Survival 2,000
-  Supportive operations Level 1 : Existence 1,563
    ‐ Human resources N/A
    ‐ Information technology Level 1 : Existence 1,625
    ‐ Smart finance Level 1 : Existence 1,500
Strategy & organisation Level 1 : Existence 1,104
    ‐ Business models Level 1 : Existence 1,667
    ‐ Strategic parnerships Level 0 : Absence 0,450
    ‐ Technology investments Level 1 : Existence 1,000
    ‐ Organisational structure & leadership Level 1 : Existence 1,300

CASE A
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strategy. The company have not come far in digitalisation and its subdivision and one factor is 

said to be top management and the lack of management and central support. This, in 

combination with the separated view of what digitalisation means supports the low scoring 

(COO at Business Unit; CEO at Business Unit).  

 

For dimensions (Table 9) the digital maturity levels differs in between level 0 and level 1 where 

smart business processes holds the highest score (1,359). Smart products and services hold a 

score of 0,625 and digital maturity level 0 representing an absence of digitalisation or industry 

4.0 plans. This might be due to the nature of the industry where organic products previously 

have not been smart, receiving or sending data. Interviewees confirm that organic products 

increase the complexity (SC Director at Sub-division). However, something discussed in the 

industry have been to make the packaging of organic products smart (CEO External FMCG 

Company), if considering that Case A might score higher in smart products & services. 

 

In smart business processes the level of digital maturity is at level 1 : Existence which is also 

the score of the sub-dimension. However, the associated fields differ from each other. 

Production, logistics and procurement, an associated field in the sub-dimension smart 

production & operations scores holds a digital maturity of level 0 : Absence. R&D scores at 

level 1. Of the five factories assessed in production, logistics and procurement one reaches just 

above level 1 and the four others have a score in the span of level 0 (Table 9). This might be 

caused by the organisational structure, the uncertainties in what of digitalisation should be done 

where (CEO at Business Unit; SC Director at Sub-division; Innovation Director at Sub-

division). Smart marketing & sales operations generally scores high (Level 2 : Survival) 

however, after sales and services is at level 0. Supportive functions score at the same level, note 

that human resources has chosen not to answer. Strategy and organisation also score at Level 

1 besides from strategic partnership scoring level 0. The generally low score over the whole 

case increases the perception of low sense of urgency.  

5.2.2 Case B  

The level of digital maturity for Case B is presented in Table 10, both as score in number and as 

the maturity level, for each dimension, sub-dimension and associated field. 
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Table 10, Digital maturity score in each dimension, sub-dimension and associated fields for Case B 
and a grading of maturity level accordingly. 

 

 

On average over the associated fields Case B holds an average Digital Maturity Score of 1,126 

(Table 10) which indicate that they just below digital maturity level 1 : Existence maturity. 

According to level 1 Ustundag & Cevikcan (2018) the scoring indicates digital initiatives are 

conducted in silos, locally, is consistent with findings from Table 10 and findings from the 

interviews e.g. Technical Development Manager who is working with technology investments 

in operations across all business units. According to Technical Development Manager there are 

additional problems as most technology investments plans that are developed locally are not 

good enough which is caused by lack of capabilities and resources.  

 

In general, through interviews with CEO’s (CEO at Sub-division, CEO at Business Unit) the 

perception is that most attention were given the commercial aspects of the companies. This is 

also reflected at Case B as Table 10 presents results where sales marketing & sales operations 

has the highest score on sub-dimension level; digital maturity level 2 : Survival. When 

undergoing a digital transformation reports are highlighting the importance of top-management 

support (Westerman et al. 2011; Fitzgerald et al. 2014; Kane et al. 2015), directed focus and 

attention. This might indicate the high level of sales marketing & sales operations and 

Dimension / Sub-dimension  / Associated field Maturity level Maturity score
Smart products & services Level 0 : Absence 0,375
Smart business processes Level 1 : Existence 1,528
-  Smart production & operations Level 1 : Existence 1,302
    ‐ Production, logistics & procurement Level 1 : Existence 1,403
    ‐ R&D ‐ Product development Level 1 : Existence 1,200
-  Smart marketing & sales operations Level 2 : Survival 1,895
    ‐ After sales service Level 1 : Existence 1,643
    ‐ Pricing & promotion Level 2 : Survival 1,875
    ‐ Sales & distribution channels Level 2 : Survival 2,167
-  Supportive operations Level 1 : Existence 1,388
    ‐ Human resources Level 0 : Absence 0,500
    ‐ Information technology Level 2 : Survival 1,964
    ‐ Smart finance Level 1 : Existence 1,700
Strategy & organisation Level 0 : Absence 0,452
    ‐ Business models Level 0 : Absence 0,333
    ‐ Strategic parnerships Level 0 : Absence 0,000
    ‐ Technology investments Level 0 : Absence 0,625
    ‐ Organisational structure & leadership Level 0 : Absence 0,850

CASE B
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significant lower scoring on all other sub-dimension. This is consistent with the findings from 

the interviews, as CEO’s tends to focus on the commercial aspects. Top managements support 

is generally considered higher in those fields.  

 

In general regarding smart business processes, most functions are at digital maturity level 1: 

Existence except HR that are scoring Level : 0 Absent. Sales & distribution channels, pricing 

and promotions and IT holds a score placing them as at Level 2: Survival. This indicates that 

Sales & marketing operations are more digital mature, something that previously have been 

noted for FMCG companies in literature (Fritzen et al. 2016). Smart production and operations 

holds a digital maturity level 1 with R&D – product development and production logistics & 

procurement, on a digital maturity level 1. Production logistics & procurement score on average 

1,403 and with Factory 1 scoring 1,597 and Factory 2, 1,209 (Table 7). An average score of 

1,403 which indicates on quite similar level of digitalisation. However, differences may be 

found in between these as the questionnaire span over many functions in production, logistics 

and procurement. The two factories assessed with the questionnaire achieved different digital 

maturity score in the associated field of production logistics and procurement indicating that 

Factory 1 is more digitally mature than Factory 2, however still at the same digital maturity 

level. Smart marketing & sales operations is scored at Level 2 which suggest that they are at 

survival stage. According to Ustundag & Cevikcan (2018), at this level products can handle 

real time data management, collect and store data, and are also able to be tracked to some extent 

through the internal SC. Plans for digitalisation and Industry 4.0 have been developed by 

management, new business opportunities and new business structure and deliver customer 

insights from data captured by the product. The business processes are integrated. Supportive 

Operations reaches a digital maturity level 1 : Existence, however, the scoring in between the 

associated fields differs between 0,500 and 1,964 with an average of 1,388 Table 10.  

 

The score of strategy and organisation indicates a Level 0 in digital maturity and are categorised 

as absence. In general, this would mean that the “company does not meet any of the 

requirements of Industry 4.0” (Ustundag & Cevikcan 2018), or are capable of managing a 

digital transformation. The level 0 maturity is clearly related to lack of strategic partnerships, 

that is suppliers, academics, technology providers and customers. In addition, the low score 

regarding business models indicate that there is little, or no attention given to new digital 

business models, or value generated from these. As all industries are going through major shifts, 

also noted by the interviewees, it seems to be a lack of urgency. Holding a level 1 of digital 
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maturity in this dimension indicate that there are some initiatives taken in and that potential 

benefits are being investigated.  

 

In smart products & services the maturity score is level 0: Absence which indicates that the 

products are at best limited in its ability to meet industry 4.0 requirements (Ustundag & 

Cevikcan 2018). However, there are possible explanations for this as the company works with 

fast moving consumer products and not high-tech products. As products typically are wearables, 

applied on skin, digestives or similar there is low possibility for smart products as the product 

itself is of organic and or biologic material. However, there could be reason for using new 

technology that can both send and receive data in packaging. The framework might therefore, 

regarding smart products and services be somewhat inapplicable.  

5.2.3 Case C  

The level of digital maturity for Case C is presented in Table 11, both as score in number and as 

the maturity level, for each dimension, sub-dimension and associated field. 

 

Table 11, Digital maturity score in each dimension, sub-dimension and associated fields for Case C 
and a grading of maturity level accordingly. 

 

 

Dimension / Sub-dimension  / Associated field Maturity level Maturity score
Smart products & services Level 0 : Absence 0,875
Smart business processes Level 1 : Existence 1,636
-  Smart production & operations Level 1 : Existence 1,495
    ‐ Production, logistics & procurement Level 1 : Existence 1,191
    ‐ R&D ‐ Product development Level 2 : Survival 1,800
-  Smart marketing & sales operations Level 1 : Existence 1,587
    ‐ After sales service Level 1 : Existence 1,310
    ‐ Pricing & promotion Level 2 : Survival 1,950
    ‐ Sales & distribution channels Level 1 : Existence 1,500
-  Supportive operations Level 2 : Survival 1,826
    ‐ Human resources N/A
    ‐ Information technology Level 1 : Existence 1,152
    ‐ Smart finance Level 2 : Survival 2,500
Strategy & organisation Level 0 : Absence 0,831
    ‐ Business models Level 1 : Existence 1,000
    ‐ Strategic parnerships Level 0 : Absence 0,200
    ‐ Technology investments Level 0 : Absence 0,875
    ‐ Organisational structure & leadership Level 1 : Existence 1,250

CASE C
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Table 11, above gives an overview of the maturity in the sub-division regarding associated 

fields, sub-dimensions and dimensions of maturity. At dimension level, bold, the maturity score 

is at Level 1 at smart business processes and level 0 at smart products & services and strategy 

& organisation. The respective sub-dimensions, smart production and operations and smart 

marketing and sales operations are also scored at Level 1 while supportive operations are scored 

at Level 2. However, note that HR score is not available. 

 

As previously described in both Case A and Case B the dimension of smart products and 

services have a low score in all cases and this might because due to the nature of the industry 

and its products. This can therefore also be the explanation for the low score obtained in Case 

C. The possibilities of connecting products created by organic material is today not known 

however there are possibilities in connecting the packaging (CEO External FMCG Company) 

which would provide traceability opportunities and data gathering. 

 

In smart business processes, all sub-dimensions are scoring at level 1 besides supportive 

operations which have digital maturity level 2. Here, the perception of CEO´s giving the 

commercial side more attention is not supported by the questionnaire in the area of digitalisation 

as the scoring does not differ significantly. For supportive operations the scoring is just above 

the limit for digital maturity level 2, smart finance with its score of 2,500 is raising the total 

score.  

 

Strategy and organisation is scoring low, level 0: Absence in this dimension which means that 

there is a lack of any Industry 4.0 initiatives or plans. The lack of top management support for 

digitalisation is suggested to cause this score together with the lack of strategic partnerships and 

the low level of technology investments.  
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6. PERFORMANCE DATA & DIGITAL MATURITY  

In Table 12, sixteen of the commissioning company’s factories are assessed, 8 of them belongs 

to the studied cases (Case A, Case B and Case C) and the rest belongs to subdivisions where 

the central functions was not studied in this paper and thereby part of the previous section.  The 

additional 8 factories (not being part of Case A, Case B and Case C) are though part of the 

corporate group were factory managers were responding to the same questionnaire provided by 

(Ustundag & Cevikcan 2018) but only the part used for collecting a digital maturity score for 

the associated field of production, logistics & procurement (Ustundag & Cevikcan 2018) to 

ensure that all 16 factories were assessed similarly. The calculations for generating the maturity 

score are provided by (Ustundag & Cevikcan 2018). 

 

The factories produce a variety of products, from snacks and food to shampoo and cleaning 

products and are located in different geographical regions, though most of them are located in 

Scandinavia and the Baltics. This is set as a single case as these factories are compared to 

performance data in the next step. The digital maturity of the associated field production 

logistics and procurement for the 16 factories are plotted with corresponding data on KPI’s.  

 

The data is presented as a yearly average for each of the factories since the raw data were 

inconsistent as OEE were given on daily basis while forecast and delivery accuracy, variable 

and fixed costs were given monthly. In addition, OEE data needed to be filtered as planned 

production were present even though there were no actual production, but it was still part of the 

KPI calculations. Adjustments were made as in order to get a better actual OEE as it would 

otherwise be substantially lower than the actual OEE. Results are presented in Table 12.  
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Table 12, Overview of KPI’s and Digital Maturity Score in Production Logistics & Procurement for 
each of the responding factories. Forecast accuracy and Delivery accuracy as deviation from perfect 

state, 100%. 

 
 
The factories in Table 12, score in between 0,54 and 1,60 in digital maturity in Production, 

Logistics & Procurement. These scores indicate to what extent production systems is used and 

how data regarding processes are collected. Regarding cost related to labour costs they can vary 

depending on a wide range of factors, for example the geographical position and the salary 

levels for that country. Digitalisation, in particular automation, is generally thought to deliver 

saving related to the workforce. But as salary levels differs in between countries a factory might 

save less on a costly technology investment compared to a factory placed in another country.  

Further it can depend on the type of products produced and if automation is possible or not. 

 

Although not covering all SCOR-attributes, these KPI’s provide an understanding of how the 

different factories perform in important metrics related to cost, reliability asset management 

efficiency. KPI’s indicate that there are some variations between factories which is explored in; 

Figure 8, Figure 9, Figure 10,  Figure 11, Figure 12, and Figure 13. Table 13 gives a 

representation of how cost elements were structured into KPI’s.  

  



66 
 

 

 

Table 13, Key Performance Index structure. 

SCOR attribute Elements Aggregated KPI 

Cost 

Variable labour cost 

Total cost 

Variable other cost 
Fixed labour cost 
Fixed other cost 
Energy cost 
Depreciation cost 
Variable labour cost 

Variable cost 
Variable other cost 
Variable labour cost 

Labour cost 
Fixed labour cost 
Fixed labour cost 

Fixed cost 
Fixed other cost 

Reliability  Delivery Accuracy 

 Forecast Accuracy 

Asset Management 
Efficiency  

OEE 

 

Firstly, variable cost consists of variable labour cost and variable other cost and are shown in 

Figure 8.  

 

Figure 8, Variable costs as percentage of total costs in relation to Digital Maturity Score. 

Variable costs (including both labour costs and variable other costs) are according to Figure 8 

slightly increasing by an increased digital maturity score, this based on total costs including 

both fixed and variable costs. As variable costs contain variable labour and variable other cost 

this result might be due poor production planning which requires overtime. Variable costs are 
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generally thought to decline over time with increased digital maturity (CEO at Business Unit). 

However, these results, who are not time dependant, show no such indication.  

 

 

Figure 9, Fixed costs as percentage of total cost in relation to Digital Maturity Score. 

 

The plot, Figure 9, indicates, using a linear trend, that there might be a relation between digital 

maturity score in production logistics & procurement and fixed cost (including fixed labour 

costs and fixed other costs). The trend indicates that higher digital maturity score might lead to 

less fixed costs as percentage of total cost. This result replicates findings in other studies 

suggesting that being more the use of digital tools such will over a longer period lead to lower 

costs (Holmström et al. 2016). An explanation might be that more automation generates a higher 

score while reducing the amount of fixed labour costs as machine possibly replaces human 

labour.  
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Figure 10, Represents labour cost as percentage of total costs in relation to Digital Maturity Score. 

Analysing labour cost in the factories in relation to digital maturity seems to indicate that a 

higher digital maturity score leads to lower labour costs. Labour cost includes both variable and 

fixed labour costs (Figure 10). However, even though the linear trend indicates this, the sample 

is too small to draw any statistical significant analysis. In addition, the possible correspondence 

can rely on various factors e.g. increased automation, which in turn generates a higher digital 

maturity score and perhaps less labour intensity. As this is not investigated within deeper within 

each factory it is not clear whether higher digital maturity gives lower labour costs.  

 

 

Figure 11, Represents the average OEE for 2017 in relation to Digital Maturity Score. 

 

Due to inconsistent data factory 3, 9, 10, and 13 were excluded in Figure 11. The plot, thus 

representing 12 factories does not indicate that higher levels of digital maturity corresponds 

with higher OEE. This could be explained by various factors such the low general maturity of 

the factories. As OEE is built up by three major factors, availability, performance and quality. 
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Availability considers actual production time in relation to planned production time. 

Performance relates how much of the time that the line runs in relation to ideal production. 

Quality the percentage products produced with approved quality. While digital maturity not 

clearly corresponds with Figure 11 OEE it might be caused by OEE be a to aggregated KPI.  

 

 

Figure 12, Represents deviation of forecast accuracy from 100% (average for 2017) in relation to 
Digital Maturity Score. 0% indicates perfect forecast accuracy. 

 

The forecast accuracy (Figure 12) is calculated as sales units ordered over sales units forecasted, 

due to insufficient data Factory 3, 5, and 9. The forecast accuracy varies substantially, indicating 

that more digitally mature factories typically underestimate demand while less digitally mature 

factories overestimate demand. Forecast accuracy is a metric widely used for estimating the 

reliability of a SC and is believed to be improved with increased digital sharing of data, 

collaborations between sales and production operations (COO at Business Unit). However, 

looking at the actual forecast accuracy in 14 factories does not indicate that digital maturity 

provides better estimation of demand. An explanation might be additional factors influencing 

results that are not assessed e.g. to what extent production receive orders real time, accessing 

POS data. If POS data is not possible to acquire real time, planning must rely on historical data. 

It could also be caused by variations in consumer preferences or trends. Seasonal variation is 

dealt with as forecast accuracy is calculated as a yearly average. In addition, FMCG companies 

typically produce according to make-to-stock, which is also true for the investigated factories, 

which possibly make real time demand unnecessary. However, it is becoming increasingly 

important with integration of customers and retailers inventory levels in order to implement 

automatic replenishment. This were also found during interviews where Interviewees suggests 

that it become a reality with mass production of one even in FMCG, which will require much 
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better estimation and sharing of real demand. This might force the factories to be able to adjust 

their production according to real time demand, thus increasing flexibility and responsiveness 

in production. In that sense, it will become an important metric to track when developing a 

digital strategy.  

 

 

Figure 13, Represents deviation of delivery accuracy from 100% (average for 2017) in relation to 
Digital Maturity Score. 0% indicates perfect delivery accuracy. 

 

In general, the factories and their ability to deliver is at high level. Delivery accuracy (Figure 

13) is calculated as delivered as percentage of ordered products. Due to inconsistent data 

Factory 3 and 9 were excluded. Plotting the KPI’s in relation to digital maturity gives no clear 

indication of whether digital maturity increasing or decreasing the delivery accuracy. In fact, 

more digitally mature factories seem to correspond with less accuracy. In general, this means 

that all factories except one are delivering fewer products than ordered. Which means only one 

factory overproduce.  

 

In general, even though Interviewees believe certain both supply planning KPI’s measuring 

reliability such as forecast accuracy and delivery accuracy to improve with more information 

sharing through digitalisation. The studied KPI’s show no such clear correspondence, and the 

sample is too small to conclude any such relationship. However, there factories that are more 

digitally mature seems to overall have lower fixed costs. This might be due to traditional focus 

on automation, which may have caused lower fixed labour costs. Contradictory to fixed cost 

however, is that variable cost seems to increase with a higher level of digital maturity, this is 

somewhat expected as both fixed and variable cost are expressed as percentage of total cost. 

During the case studies, it has become clear that traditionally focus within technology 
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investments and digital tools have been directed towards fixed costs and automation. 

Information sharing across platforms and departments have been lacking even though there is 

currently the initiative to harmonize ERP systems. This also shows in the quality of the KPI 

data which is not standardized or relative but rather absolute terms. In addition, OEE data 

contains production time where no production occurred, causing confusion what is the right 

level of OEE. Further, the production system cannot extract, or the central operations team 

cannot extract KPI’s measuring responsiveness even though it is regarded as one of the most 

important metrics for the future and are closely related to their competitive strategy.  

 

The SCOR – framework provides insight as to what is important to measure for a manufacturing 

company. In the five performance attributes, the company, at group level, are able to provide 

KPI’s regarding the dimension of reliability, cost and asset management efficiency. However, 

two of the attributes, responsiveness and agility, is not collected or tracked centrally even 

though it is considered to grow in importance as personalization and time-to-market is 

becoming increasingly important, looking at both the shorter and longer perspective. Aligning 

KPI’s and decide which ones to focus on will be important for setting the focus of digital 

initiatives.  



72 
 

7. DISCUSSION 

Following section regards discussion. The discussion mainly covers discussion of previous 
sections such as results and analysis of both the case study and the performance data. In 
addition, it covers a discussion regarding the three pillars of sustainability.   

7.1 Discussion on Case Results 

Generally, the assessment and analysis show that case companies to some extent indicate that 

the Scandinavian FMCG industry is at low digital maturity level. However, it varies in different 

dimensions within the company. A low digital maturity level is also the perception of the 

industry. The analysis show that the major aspect causing the low digital maturity is in the 

dimension of strategy & organisation and smart products & services. While sub-dimensions as 

smart production and operations, sales operations and supportive functions are scoring at Level 

1, in some parts almost Level 2, Strategy and organisation is scoring at Level 0. Also, smart 

products and services are scoring at Level 0 but there is reason for that due to the nature of the 

industry, working with organic and biological material in opposite to other industries as e.g. 

automotive where the products are smart. An additional reason regarding the products in the 

FMCG industry which might cause the low level of digital maturity is the low capital bonded 

to each product. Therefore, it might be harder for the industry to see the benefits with large 

investments in digitalisation with less capital intense products. The analysis shows that the 

major bottleneck causing the low digital maturity of the FMCG industry is because of 

insufficient strategies, organisational structure and leadership. This have been seen in other 

industries as well that digital transformation is not about technologies but about transformation 

of the organisation which requires leadership attention, top-management support and assigned 

roles, responsibilities and authority for driving digital initiatives. The lack of insufficient 

strategies and leadership might be caused by the fact that the different functions of the company 

are not aligned, different people with different roles has different preferences of what 

digitalisation is, who should be responsible for implementation and what technologies to focus 

on. From the literature, it is common in digital transformation that companies do not know 

where to start or what to do. The benefits of digitalising are hard to see. The results of this study 

are therefore seen as common within many industries and the results in this study is not 

unexpected. 

 

The low level of digital maturity might also be explained by the separated view on digitalisation 

and the difficulties in defining it. The confusion about this might have caused somewhat 
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inaccurate answers. Further as digitalisation is quite vaguely defined there are room for 

subjective interpretations which might be reflected and inflated inaccurately when setting 

specific limits for different levels. This might be a reason for further evaluation of how the 

questionnaire is scored. 

7.2 Discussion on Performance Data & Digital Maturity 

According to the results, higher digital maturity score does not indicate better operational 

performance. With increased level of digitalisation, the costs are assumed to decrease, and the 

productivity are assumed to increase, this from the literature review and the interviews made. 

These assumptions were somewhat accurate with the fixed cost and labour costs where the costs 

were decreasing with increased digital maturity and the OEE were increasing with increased 

digital maturity. Increased OEE means better utility of resources such as machines and therefore 

the productivity increased. Some aspects were contradictory with the assumptions, variable 

costs were increasing with the level of digitalisation when it was assumed to decrease. In the 

remaining aspects, the relations are hard if not impossible to see. This might be caused by the 

low level of digital maturity. If there had been more diverse scores and more data points, it 

would have been possible to conduct a more thorough statistical analysis. Something that is 

important as performance indicators are affected by multiple other factors except digital 

maturity level. In addition, the chosen metrics, which in part were investigated for convenience 

reasons, might not be the KPI’s most affected by increased digitalisation. The company neither 

have a common system for KPI which makes it hard to get access to data or have clearly aligned 

KPI’s with their competitive strategy. Hence it becomes difficult to compare and conduct a 

statistical analysis with satisfying sample size.   

 

The questionnaire assessed the commissioning company at the functional level. By adapting 

the questionnaire to the FMCG industry before using it the industrial level have been considered 

through interviews with industry experts. Hence the functional level was assessed in a correct 

manner according to the industry specifics. The effect of increased digitalisation on the 

individual level will require different competences than what exists today which many 

interviewees also express. With the increased amount of digitalisation new technologies and 

new ways will be required hence other competence will be needed. The workforce will move 

from the shop floor to the top floor. This does not necessary mean that jobs will be lost but 

moved. Further, to fully digitalise and automate is not always profitable and therefore one can 
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argue that some of the existing jobs will be left. This will require the company to either hire 

new employees with the right competence or educate existing employees.   

7.3 Discussion on Sustainability 

There are three pillars of sustainability, social, environmental and economic, each is discussed 

in relation to the findings in the following section.  

7.3.1 Social Sustainability 

Social sustainability is defined by United Nations Global Compact (2018) as the way a 

business’s identify and manage their impact on their social environment, peoples and, or, 

employees. In relation to interviews, moving towards digitalisation will impact employees to 

some specific ways. It will require employees to constantly train and develop new skills as the 

operator role will be increasingly about managing machines and be able to re-programme them 

according to instructions. New technology may also impact the employees in other ways as the 

demand for physical labour might decline due to a higher degree of automation. There is a shift 

going on in what competencies are needed and employees, operators, needs to develop their 

skills accordingly, get more comfortable with digital tools. In order to do so, companies must 

develop programs to train operators in new technologies. Automation could be considered a 

negative impact on employees as inter-human interaction will decline and more focus will be 

directed towards communicating with machines. However, automation might remove or reduce 

ergonomically challenging or unsafe tasks that eventually might lead to injuries and sick-leave. 

This in turn could enable that employees with heavy jobs to work longer, enable an overall 

increase in retirement age, something that is discussed on a national level in many western 

countries due to an aging population.  

 

Further, digitalising operations could provide ethical issues regarding integrity. Tracking 

operator movement and efficiency in real-time and continuously measuring and scoring 

performance might reduce the perception of the operator to become merely a production tool. 

Constant movement tracking and performance evaluation could potentially induce and increase 

on-the-job stress, something that is known to be harmful if exposed to during longer periods of 

time.  In addition, automation of repetitive tasks such as documentation on errors and filling, 

loading machine may allow for employees to spend time on more creative tasks e.g. how to 

improve line efficiency or layout, tasks that will be more challenging and more valuable to the 

employee.  
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7.3.2 Environmental Sustainability 

Environmental sustainability is generally defined as the consumption of natural resources in 

order to provide prosperity without endangering or depleting resources for the generations to 

come. In this context, digitalisation of industries can provide both negative and positive impact. 

Digitalising using new technology will increase the usage of energy to produce material. Even 

though many machines and new technology are becoming more energy efficient, the amount of 

technology in production is thought to increase as a result of digitalisation. However, using 

sensors and energy consuming software can provide companies and production facilities with 

insights regarding energy usage and allow for smarter usage of resources. As environmental 

sustainability is not about not consuming energy but rather doing it better, digitalisation could 

allow for smarter usage of energy.  

 

In addition, as devices, products or packages in the FMCG industry in the future, and to some 

extent already, can contain sensors. Capturing and sending information regarding the energy 

usage of production processes could allow for increased energy transparency along the SC. This 

could enable consumers to make informed decisions regarding what products to purchase. 

Making informed decisions regarding CSR and environmentally sustainable products. 

Allowing for such transparency might create additional incentive for companies to minimise 

and optimise their energy consumption and to reduce carbon footprint to satisfy customers and 

consumers. There are already such initiatives in place and consumers have the possibility to 

scan barcodes on certain meat products in order to get information about where it was produced, 

e.g. the farmyard producing the meat. Such transparency is enabled by the collection and 

sharing of information and might in the future have a large impact in achieving environmentally 

but also socially sustainable food production.  

 

Thirdly, by focusing on certain SC issues such as planning, overproduction could be reduced. 

By integrating with customers, reaching POS data earlier, and suppliers, inventory of 

packaging, optimization of production planning could be achieved which allows for less 

overproduction. An optimization of the whole SC network could allow for increased. Through 

better forecasting and improved delivery accuracy overproduction could be reduced. In 

addition, by focusing on quality and minimizing waste in production re-work of products an 

scrap could be reduced. As digitalisation is largely related to data and information, digitalisation 



76 
 

of FMCG could allow for better understanding of what processes are generating waste, and 

actions to reduce such can be taken. 

7.3.3 Economic Sustainability 

Economic sustainability relates to how economically viable the use of existing resources are in 

order to generate long-term profitability. In the context of digitalisation and capital-intense 

investments it is therefore important to focus on interoperability when investing in new systems 

and technology solutions. As mentioned during the interviews, suppliers of production 

equipment have incentives for creating lock-in effects which is not in-line with interoperability 

between systems. It is therefore important to not only rely on existing suppliers but continuously 

source new technology providers. As the FMCG industry to some extent is underinvested at 

least within operations with older generations of production equipment that in some factories 

are fully depreciated it is further important to find long-term investments and solutions that can 

provide profits also with increased competition. By not acknowledging the potential that 

digitalisation can bring or lack the urgency of digitalising in a society that is undergoing a digital 

transformation the matter of interoperability becomes important also to provide flexibility in 

technology investments. Using digital tools in production can as previously mentioned help 

improve RCA analysis, creating better processes with less waste and reduce inefficiencies in 

the SC through better collaboration with suppliers and customers, use automation of production 

to reduce variable cost in terms of labour, all things that are burdening the profitability. 

Companies are after all valued at their ability to generate return on their capital and achieve 

growth, something that is not possible without investing in the long-term.  

  



77 
 

8. CONCLUSION 

In following section, the conclusions are presented, the conclusion is built up in three sections 
to firstly answer each of the two research questions, secondly provide practical implications to 
the commissioning company and thirdly present what research could follow this study. 

8.1 Main findings 

The purpose of the study is to investigate explaining factors for digital maturity and how it can 

be measured within the context of a Scandinavian FMCG company. In addition, the study 

intends to investigate what operational performance metrics that are important to consider when 

moving toward digital maturity. This, in order to see what benefits digitalisation and Industry 

4.0 can bring to the Scandinavian FMCG industry. 

 

In order to ensure that the purpose was fulfilled, following research questions were formulated:  

RQ1: What are the explaining factors for digital maturity of a Scandinavian FMCG company? 

RQ2: What operational performance metrics should be considered when moving towards 

digital maturity for a Scandinavian FMCG company? 

 

Regarding the RQ1 the main findings were based on the digital maturity score received by the 

model used. The general overall level of digital maturity in the studied cases, representing the 

Scandinavian FMCG industry, were found to be at Level 0: Absence for all cases. This was 

mainly caused by the dimension smart products & services and strategy organisation & 

leadership.  

 

While smart products & services generally scores at Level 0, caused by the fact that most 

products are of organic or biological material in difference to other industries as e.g. automotive 

where the product itself can communicate data. No such explanations exist for the dimension 

strategy organisation & leadership. Accordingly, the first conclusion regarding RQ1 is that the 

major reason that FMCG companies have a relatively low digital maturity level is caused by 

insufficient efforts regarding strategy and organisation. As the analysis showed, this can be 

broken down into in relation to digitalisation, there is lack of competence and, or, capabilities, 

unclear roles and responsibilities for driving the digital agenda, lack of top-management support 

from the commercial side, no formulation of strategy or a shared and commonly understood 

vision of what technologies is inducing change, lack of urgency, and silo driven initiatives. In 

addition, the major factor causing the low digital maturity score in this area is the lack of 
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strategic partnerships as a response to the lack of internal capabilities.  As internal competence 

is viewed as a bottleneck, hindering investment plans, such partnerships could provide the 

organisation with capabilities and competence regarding new technology and data analytics but 

also transformational capabilities. The findings indicate that achieving digital maturity should 

be regarded, as an organisational transformation issue than solely a technological such. This 

have managerial implications regarding how to develop sustainable strategies to cope with 

digitalisation and or Industry 4.0 initiatives.  

 

Regarding RQ2 the findings are that the case companies do not track important KPI’s according 

to what their representatives believe is important.  Lacking data on 2 of 5 performance attributes 

according to the SCOR-framework, especially not having KPI’s on responsiveness is 

challenging as it creates challenges in comparing different production facilities. However, the 

measured KPI’s have large variations and there are some indications that they might correspond 

with digital maturity. This should further be explored. The digital maturity score in the 

associated field of production logistics & procurement should be further explored in relation to 

labour costs, OEE and fixed costs. While delivery accuracy and forecast accuracy can be 

considered quite good, they are believed to improve further with increased information sharing 

which is linked to digital maturity through digital possibilities in information sharing. In the 

aspects of variable cost assumptions from literature and interviews that variable cost is 

declining with higher levels of digital maturity. The major finding is that when striving to 

achieve digital maturity and investing in new technology, the strategy must contain KPI’s that 

corresponds with the objectives. It is further, useful to apply a framework such as SCOR to 

ensure that the right KPI’s are tracked. According to the interviewees, the focus should be 

attended to responsiveness, hence, measuring e.g. order fulfilment cycle time. Although 

responsiveness is considered to be of major importance for the commissioning company as they 

compete with global corporations it is unclear whether this is tracked, and data could not be 

retrieved. Whatever focus a strategy has, KPI’s to track the progress of a digital strategy needs 

to be in place and aligned with competitive strategy. The findings from interview suggest that 

there should be a focus on responsiveness and the organisation should develop the ability to 

track responsiveness related KPI’s in relation to their technology investments. This could 

further direct what technology investments to focus on e.g. improved planning and re-planning 

in production which could reduce costly change-overs. Another aspect is that labour seems to 

slightly decrease for factories having a higher level of digital maturity. This is consistent with 

the findings from interviewees that variable cost will decline over time, naturally as more 
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technology will be implemented and change the role of operators to manage machines and 

possibly reduce the number of operators.  

8.2 Implications 

The findings in this research have managerial implications for organisations. Those should be 

addressed in order to be able to realise benefits from digitalisation, creation of a digital roadmap 

or strategy needs to consider the following aspects and allow an easier digital transformation.  

 

 Firstly, digitalisation needs to be driven through a more holistic approach by developing a 

strategy that directs focus and is supported locally. Focus should be directed and aligned with 

the competitive advantage. In the commissioning company, this would be responsiveness and 

of course cost-efficiency. However, responsiveness should be focus. In addition, ensure that 

metrics on responsiveness such as order fulfilment cycle time can be and are tracked. Focus on 

solving problems that can increase responsiveness, by first decide what data to gather, secondly 

collect it and thirdly decide what technology to use to improve reduce bottlenecks in creating 

responsiveness.  

 

Further, regarding competence and capabilities which seems to be a major issue, both locally 

in the production facilities and at operator level, seek strategic partnerships with technology 

providers, IoT and technical consultants who are working with new technology and its 

implementation on a daily basis. Initiate pilot projects and learn together with them. Do not 

solely rely on current suppliers of production equipment and strive to increase collaboration 

with suppliers and retailers and other external strategic partners. This could enhance 

organisations internal capabilities by allowing for sourcing competence which is currently 

lacking. A digital transformation requires an eco-system approach to businesses. Focus on 

interoperability between systems and technologies and automation of data collection on 

production processes. Identify what type of leadership is needed or have been successful in 

digital initiatives and seek leaders within and outside the company that has those qualities.  

 

Ensure that there are no organisational bottlenecks and unclear responsibilities. Clearly define 

what is done at group level, business unit level and company level. In addition, digital 

transformation is not about just investing in new technology but rather about creating an 

organisation that are able to collaborate and share information instantaneous. Therefore, there 

must be people responsible for driving the agenda, coordinating initiatives and enables 
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functions to work cross-functionally. In addition, it seems necessary to highlight that the 

organisation needs to adapt a sense of urgency, even though it will take time to become digitally 

mature the digital initiatives in operations would benefit from receiving more focus and creating 

a better link between product development and operations. This is important to address as 

production will not be able to handle increased product varieties and consumer personalisation.  

  



81 
 

9. FUTURE RESEARCH 

This study have contributed to the field of digital maturity and supply chain management 

research by validating the usefulness of Ustundag & Cevikcan (2018) digital maturity model to 

assess companies and provide guidelines when undergoing digital transformation. In addition, 

it has provided transparency regarding how companies were assessed and scored and explored 

the performance of KPI’s in a highly SC driven industry. 

 

Based on this study, further research could investigate whether there are other KPIs more 

suitable for measuring digitalisation in operations. Further, to extend the study to have more 

participant would provide a more accurate result statistically, to verify the results given in this 

study or show on new results and provide a better picture how KPIs and digital maturity is 

related. The framework provided by Ustundag & Cevikcan (2018) needs further verification, 

especially in industries where knowledge about digitalisation and Industry 4.0 is limited, this 

due to the large amount of feedback regarding the questionnaire and the difficulties in 

understanding it. Further, the scoring of the framework must be improved to be equal and to 

provide the same amount of answers and similar weights, as of now the weights and scoring are 

largely differing between the questions and could provide inaccurate results. In addition, as 

strategy & organisation were an important dimension, future studies could combine this digital 

maturity model with models in organisational development trying to develop clear steps that 

should be taken at different levels of digital maturity.  

 

Future research building on this study could be focused at exploring and investigating 

relationships and ensuring correlations between digital maturity levels and operational or 

organisational performance. Such studies would be helpful for companies in understanding 

tangible benefits with improving digital maturity. Ustundag & Cevikcan (2018) digital maturity 

framework used in this study could further be complemented with research suggesting what 

strategic steps would be taken at what time in order to reach desired state of digital maturity, 

exploring preconditions in each of the associated fields. Developing strategical steps in the area 

of e.g. strategic partnerships would be beneficial for companies that are challenged with 

acquiring the right competence.  

 

This study could also be replicated in other industries in order to further ensure the validity of 

the framework. Lastly, studies building on this research should consider using a known SCM 
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framework such as SCOR and through a methodologically robust provide tangible benefits for 

companies that are finding it hard to understand why digital maturity matters.  
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APPENDIX 1 

Presentation of the scoring on each question in Case A, the scoring is separated by the 
associated fields. 

 

 

Case B Smart Business Processes

Field/
Question #

Production, 
Logistics & 

Procurement 
1

Production, 
Logistics & 

Procurement 
2

Production, 
Logistics & 

Procurement 
3

Production, 
Logistics & 

Procurement 
4

Production, 
Logistics & 

Procurement 
5

Production, 
Logistics & 

Procurement 
Total

1 0,429 1,714 0,857 1,286 0,857 1,029
2 0,000 2,000 1,000 1,000 1,000 1,000
3 1,000 0,000 1,000 0,000 0,000 0,400
4 1,500 1,500 0,000 0,000 1,500 0,900
5 2,250 1,500 1,125 1,500 1,125 1,500
6 1,500 1,500 1,500 1,500 2,500 1,700
7 0,000 0,000 0,000 0,000 0,000 0,000
8 0,000 0,000 0,000 1,000 0,000 0,200
9 0,000 1,000 0,000 2,000 1,000 0,800

10 0,000 0,667 0,333 0,333 0,667 0,400
Associated Field 
Maturity Score 0,668 0,988 0,582 0,862 0,865 0,793

Dimension 
Maturity Score

Smart Business Processes

R&D - 
Product 

Development
After Sales 

Services
Pricing & 
Promotion

Sales & 
Distribution 
Channels

Human 
Resources

Information 
Technology

Smart 
Finance

2,000 0,857 1,500 3,000 0,000 3,000 0,000
2,000 0,500 1,500 3,000 0,000 2,000 3,000
0,000 0,000 3,000 0,000 0,000 0,000 2,000
0,000 0,000 1,000 1,500 1,000
3,000 3,000 2,000 1,500

3,000

1,400 0,452 1,800 2,000 0,000 1,625 1,500

1,041
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Smart Products 
& Services

Business 
Models

Strategic 
Partnership

Technology 
Investment

Organzational 
Structure & 
Leadership

Smart Products & 
Services

1,000 0,750 0,500 3,000 0,750
3,000 0,600 1,000 1,500 0,750
1,000 0,000 1,000 0,000 0,000

1,500 1,000 1,000
0,000
1,000
1,000
1,000
1,500
3,000

1,667 0,450 1,000 1,300 0,625

1,104 0,625

Strategy & Organisaiton
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APPENDIX 2 

Presentation of the scoring on each question in Case B, the scoring is separated by the 
associated fields. 

 

 
 
  

Case D

Field/
Question #

Production, 
Logistics & 

Procurement 
Factory 1

Production, 
Logistics & 

Procurement 
Factory 2

Production, 
Logistics & 

Procurement 
Average

R&D - 
Product 

Development
After Sales 

Services
Pricing & 
Promotion

Sales & 
Distribution 
Channels

Human 
Resources

Information 
Technology

Smart 
Finance

1 1,286 1,286 1,286 1,000 0,429 1,875 3,000 1,500 3,000 0,000
2 1,000 1,000 1,000 2,000 1,500 1,500 3,000 0,000 0,857 3,000
3 2,000 0,000 1,000 3,000 3,000 3,000 2,000 0,000 3,000 3,000
4 1,500 1,500 1,500 0,000 0,000 1,000 1,000 1,000
5 2,250 0,375 1,313 0,000 3,000 1,000 1,500
6 2,000 2,000 2,000 3,000
7 0,600 0,600 0,600
8 2,000 2,000 2,000
9 2,000 2,000 2,000

10 1,333 1,333 1,333

Associated Field 
Maturity Score 1,597 1,209 1,403 1,200 1,643 1,875 2,167 0,500 1,964 1,700

Dimension 
Maturity Score 1,556

Smart Business Processes

Smart Products 
& Services

Business 
Models

Strategic 
Partnership

Technology 
Investment

Organzational 
Structure & 
Leadership

Smart Products & 
Services

1,000 0,000 1,000 3,000 0,750
0,000 0,000 0,000 1,500 0,750
0,000 0,000 0,000 0,000 0,000

1,500 0,000 0,000
0,000
2,000
2,000
0,000
0,000
0,000

0,333 0,000 0,625 0,850 0,375

0,452 0,375

Strategy & Organisaiton
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APPENDIX 3 

Presentation of the scoring on each question in Case C, the scoring is separated by the 
associated fields. 

 

 
 

 
 
 
  

Case F

Field/
Question #

Production, 
Logistics & 

Procurement 
Factory

R&D - 
Product 

Development
After Sales 

Services
Pricing & 
Promotion

Sales & 
Distribution 
Channels

Human 
Resources

Information 
Technology

Smart 
Finance

1 2,143 3,000 0,429 2,250 3,000 N/A 2,250 3,000
2 1,000 3,000 0,500 1,500 3,000 N/A 0,857 3,000
3 0,000 0,000 3,000 3,000 1,000 N/A 0,000 3,000
4 0,000 0,000 0,000 1,000 1,500 2,000
5 1,500 3,000 3,000 1,000 1,500
6 3,000 0,000
7 0,600
8 0,000
9 3,000

10 0,667
Associated Field 
Maturity Score 1,191 1,800 1,310 1,950 1,500 N/A 1,152 2,500

Dimension 
Maturity Score 1,629

Smart Business Processes

Smart Products 
& Services

Business 
Models

Strategic 
Partnership

Technology 
Investment

Organzational 
Structure & 
Leadership

Smart Products & 
Services

2,000 0,000 1,000 3,000 0,750
0,000 0,600 1,000 1,500 0,750
1,000 0,000 0,000 0,000 1,000

1,500 1,000 1,000
3,000
1,000
0,000
0,000
0,000
3,000

1,000 0,200 0,875 1,250 0,875

0,831 0,875

Strategy & Organisaiton
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APPENDIX 4 

 
Smart Products & Services 
1. Which functions can your company’s products/packaging fulfil the following options?  
None 
Communicating with other products/platforms, machines and external systems 
Collecting data from environment and other systems 
Keeping the data they collect on their system or in the cloud 
Having a platform on which the product or cloud applications are working 
 
2. What stages of the data analysis can the product/packaging perform? (Porter and 
Heppelmann 2015) 
None 
Descriptive—Capture products’ condition, environment and operation 
Diagnostic—Examine the causes of reduced product performance or failure 
Predictive—Detect patterns that signal impending events 
Prescriptive—Identify measures to improve outcomes or correct problems 
 
3. To what extent can products/packaging be tracked throughout their lifecycle? (The 
University of Warwick Maturity Model) 
No or limited product tracking 
Products can be tracked as they move between manufacturing and internal distribution sites 
Products can be tracked through manufacturing and distribution until they reach the customers 
DC 
Products can be tracked along their complete lifecycle 
 
4. Who do you offer service/insights for according to the user data obtained from 
the product? 
None 
Internal Business  
Customers 
Partners 
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Smart Business Processes 
Production & Logistics & Procurement 
 
1. Which of the following systems do you use?  
 Yes No 
MES—
manufacturing 
execution system 

  

ERP—enterprise 
resource planning 

  

PDM—product data 
management 

  

PPS—production 
planning system 

  

PDA—production 
data acquisition 

  

MDC—machine 
data collection 

  

SCM—supply 
chain management 

  

 
2. To what extent is the current supply chain integrated? (The University of Warwick 
Maturity Model) 
Ad hoc reactive communication with suppliers and customers 
Basic communication and data sharing where required with suppliers and customers 
Data transfer between key strategic suppliers/customers (for example customer inventory 
levels) 
Fully integrated systems with suppliers/customers for appropriate processes (for example real 
time integrated planning) 
 
3. To what extent are the production equipment and systems automated? 
Machine level: Partial 
Machine level: Exact (Loading/Unloading + Operation) 
Production line/cell level: Partial 
Production line/cell level: Exact (Loading/Unloading + Operation +Transportation) 
Factory level: Partial 
 
4. Express the level of personalization in production. 
Low—10,000 + batch size 
Medium 
High—1 batch size 
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5. Which data about your machinery, processes, and products as well as malfunctions and 
their causes is collected during production, and how is it collected? (Lichtblau et al. 2015) 
 Manually  Automatically 
Inventory data   
Manufacturing throughput times   
Equipment capacity utilization   
Production residues   
Error quota   
Employee utilization   
Data on remaining processing   
Overall equipment effectiveness 
(OEE) 

  

Other:   
 
6. How is the data you collect used in production? 
Predictive maintenance 
Optimization of logistics and production processes 
Creation of transparency across production process 
Quality management 
Automatic production control through use of real-time data 
Optimization of resource consumption (material, energy) 
Other: 
 
7. How is the data you collect used in logistics? 
Predictive supplier risk management (to detect supplier failures early on) 
Digital supplier scorecards, objectives and improvement tracking. 
Automated tracking of target achievement and bonus payments 
Digital claim management system with integrated automatic warning system 
Big data analytics to detect new suppliers globally 
 
8. To what extent does your supply chain provide end-to-end visibility?  
No integration with suppliers or customers 
Site location, capacity, inventory and operations are visible between first tier suppliers and 
customers 
Site location, capacity, inventory and operations are visible throughout supply chain 
Site location, capacity, inventory and operations are visible in real time throughout supply 
chain and used for monitoring and optimization 
 
9. What is the level of real-time traceability of the operation in the digital environment? 
(Digital-twin concept) 
None 
Machine level 
Production line/cell level 
Factory level 
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10. What is the use level of technologies in production and logistics? 
 Mobile and virtual 

technology 
3D Printers Adaptive and 

collabourative 
robots 

None    
Low    
Medium    
High    

 
11. How is the data you collect used in procurement?  
Predictive supplier risk management (to detect supplier failures early on) 
Digital supplier scorecards, objectives and improvement tracking. 
Automated tracking of target achievement and bonus payments 
Digital claim management system with integrated automatic warning system 
Big data analytics to detect new suppliers globally 
 
R&D—Product Development 
1. To what extent are the manufacturability and terms of use of the product simulated during 
product development? 
None 
Low 
Medium 
High 
 
2. To what extent is the data obtained from the product usage in new product development? 
None 
Low 
Medium 
High 
 
3. Do you use 3D printers in the production/prototyping processes? 
Yes 
No 
 
4. Is product/packaging design information automatically transferred with CAD/CAM or 
other systems to the machine? 
Yes 
No 
 
5. Can your customers customize your products before production according to their 
preferences? 
Yes 
No 
 
After Sales Services 
1. How do you benefit from data you collect in after-sales services? 
Early detection of product quality issues and focused recalls 
Improved product design 
Advanced supplier recovery 
Minimized suspect and fraudulent claims 
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Increased forecast accuracy 
Enhanced service quality and service information 
Intensified customer intimacy and next best action 
 
2. Which services do you provide by using data analytics and other technologies in after-sales 
services? 
Remote maintenance 
Assistance with problems or faults in real time 
IT-assisted claim management 
Order management (CRM, order history, delivery tracking, etc.) 
Display of product history 
Delivery forecast 
 
3. Do you utilize from digital technologies (mobile and virtualization technologies in after-
sales service processes? 
Yes 
No 
 
Pricing & Promotion 
1. Which of the following studies are conducted within consumer analytics? 
Consumer segmentation 
Consumer lifetime value 
Cross selling 
Campaign management 
Market basket analysis/product bundling 
Product recommendation 
Consumer churn analysis 
Product portfolio management 
 
2. Do you utilize from data obtained from environment/other platforms in product pricing or 
dynamic pricing? 
 Product pricing Dynamic pricing 
Yes   
No   

 
3. Do you generate new campaigns from purchasing usage data? 
Yes 
No 
 
4. Do campaign management systems work integrated with other systems e.g production 
system? 
Yes 
No 
 
5. Do you analyse campaign performance to use these analyses in new campaigns? 
Yes 
No 
 
2.6 Processes Sales and Distribution Channels 
1. Do you conduct real-time profitability analysis? 
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Yes 
No 
 
2. Do you use real-time and automated performance management systems for local sales 
force? 
Yes 
No 
 
3. To what extent are your sales channels integrated – e-commerce, retail? 
None 
Low 
Medium 
High 
 
4. To what extent do you use integrated channels to communicate with customers and to 
manage customer interaction? 
None 
Low 
Medium 
High 
 
5. To what extent do you collaborate with partners to reach consumers (i.e. exchange of 
consumer insight, etc. – e-commerce)? 
None 
Low 
Medium 
High 
 
6. Which content analyses are performed on social media? 
None 
Sentiment analysis 
Trend analysis 
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Human Resources 
1. In what areas is the data collected and data analytics is used? 
 None Data 

collected 
 

Data 
analytics 
used 

Capability analytics—(a talent 
management process that allows you to 
identify the capabilities or core 
competencies you want and need in your 
business.) 

   

Capacity analytics—(seeks to establish 
how operationally efficient people are in a 
business.) 

   

Competency acquisition analytics—(the 
process of assessing how well or otherwise 
your business acquires the desired 
competencies.) 

   

Employee churn analytics—(the process of 
assessing your staff turnover rates in an 
attempt to predict the future and reduce 
employee churn.) 

   

Corporate culture analysis— (the process 
of assessing and understanding more about 
your corporate culture or the different 
cultures that exists across your 
organisation.) 

   

Recruitment channel analytics—(the 
process of working out where your best 
employees come from and what 
recruitment channels are most effective.) 

   

Leadership analytics—(unpacks the 
various dimensions of leadership 
performance via data gained through the 
use of questionnaires, focus groups, 
employee interviews or ethnography.) 

   

Employee performance analytics—(seeks 
to assess individual employee 
performance.) 

   

 
2. Can your company share real-time data with employees in the field? 
Yes 
No 
 
3. Can employee training be carried out in a virtual environment? 
Yes 
No 
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Smart Business Processes Information Technology 
1. How far along are you with your IT security solutions? ( 
 Solution 

planned 
Solution in 
progress 

Solution 
implemented 

Security in internal data 
storage 

   

Security of data through 
cloud services 

   

Security of 
communications for in-
house dataexchange 

   

Security of 
communications for data 
exchange with business 
partners 

   

 
2. Are you already using cloud services? (Lichtblau et al. 2015) 
 Cloud-based 

software 
For data 
analysis 

For data 
storage 

Production, Logistics and    
Procurement    
R&D—Product development    
Sales and Distribution 
channels 

   

Pricing/Promotion    
Human resources    
Information technology    
Finance    

 
3. Are IT dashboards used for traceability of company processes? 
Yes 
No 
 
4. How would you evaluate your equipment infrastructure when it comes to the following 
functionalities? (Lichtblau et al. 2015) 
 No, not available Yes, to some 

extent 
Yes, completely 

Machines/systems can be 
controlled through IT 

   

M2M: machine-to-machine 
communications 

   

Interoperability: integration 
and collaboration with other 
machines/systems possible 

   

 
Smart Finance 
1. Do you perform real-time cost calculations with data obtained from production? 
Yes 
No 
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2. Do you analyse company’s cash flow and investments on a historical basis? 
Yes 
No 
 
3. To what extent do you utilize from financial data when make investment decision? 
None 
Low 
Medium 
High 
 
4. To what extent are your financial systems automated? 
None 
Low 
Medium 
High 
 
5. How do you perform financial risk measurement? 
None 
Historical basis 
Real-time 
 
Strategy & Organisation 
Business Models 
 
1. Which degree of resource is allocated to digital business models? 
None 
Low 
Medium 
High 
 
2. Is the current business model of the company evaluated and updated during the interim 
period in the matter of digitization? 
Yes 
No 
 
3. To what extent do you monetize on data-driven services, (as percentage of turnover)? 
None 
0–2.5% 
2.5–10% 
Over 10% 
 
Strategic Partnerships 
1. Does your company have partnerships for Industry 4.0 projects with following options? 
None 
Academics 
Technology providers 
Suppliers 
Customers 
 



104 
 

2. How would you describe the implementation status of your Industry 4.0 strategy? 
(Lichtblau et al. 2015) 
No strategy exists 
Pilot initiatives launched 
Strategy in development 
Strategy formulated 
Strategy in implementation 
Strategy implemented 
 
3. Do you use indicators to track the implementation status of your Industry 4.0 strategy? 
No, our approach is not yet that clearly defined 
Yes, we have a system of indicators that gives us some orientation 
Yes, we have a system of indicators that we consider appropriate 
 
Technology Investments 
1. Which technologies in your company are driving Industry 4.0? 
None 
Data analytics and Artificial intelligence 
Adaptive robotics 
Simulation 
Embedded systems 
Communication and Networking 
Cybersecurity 
Cloud 
Additive manufacturing 
Virtualization technologies (VR & AR) 
Sensors and Actuators 
RFID and RTLS technologies 
Mobile technologies 
 
2. To what extent do you allocate sufficient budget to investments in Industry 4.0? 
None 
Low 
Medium 
High 
 
3. How often do you conduct a cost/benefit analysis for Industry 4.0 investment? (The 
University of Warwick Maturity Model) 
No measurable Industry 4.0 investment yet 
No ongoing review of cost/benefit analysis for Industry 4.0 investment yet 
Annual cost/benefit analysis of Industry 4.0 investment 
Quarterly cost/benefit analysis of Industry 4.0 investment 
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4. In which parts of your company have you invested in the implementation of Industry 4.0? 
(Lichtblau et al. 2015) 
 Planning investment Investment done 
Production, Logistics and 
Procurement 

  

R&D—Product development   
Pricing/Promotion   
Sales and Distribution channels   
Human resources   
Information technology   
Finance   

 
Organisational Structure and Leadership 
1. Are business units/project teams structured interdisciplinary in the company? 
Yes 
No 
 
2. Is there any business unit to maintain relationship or communicate with customers? 
No 
Customer service 
Customer relationship management 
 
3. Is there any data-driven organisational structure? (Data scientists, analytics team, digital 
transformation director, etc.) 
Yes 
No 
 
4. To what extent are employees equipped with relevant skills for Industry 4.0? (The 
University of Warwick Maturity Model) 
Employees have little or no experience with digital technologies 
Technology focused areas of the business have employees with some digital skills 
Most areas of the business have well developed digital and data analysis capability 
All across the business, cutting edge digital and analytical skills are prevalent 
 
5. Do you have training for the digital transformation in the company? 
Yes 
No 
 
6. How is your IT organized? (Lichtblau et al. 2015) 
No in-house IT department (service provider used) 
Central IT department 
Local IT departments in each area (production, product development, etc.) 
IT experts attached to each department 
 
7. To what extent do departments collaborate with each other? (The University of Warwick 
Maturity Model) 
The business operates in functional silos 
There is limited interaction between departments (i.e. S&OP process) 
Departments are open to cross-functional collaboration 
Departments are open to cross-company collaboration to drive improvements 
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8. To what extent does the leadership team support Industry 4.0? (The University of Warwick 
Maturity Model) 
Leadership team does not recognize the value of the Industry 4.0 investments 
Leadership team is investigating potential Industry 4.0 benefits 
Leadership team recognizes the financial benefits to be obtained through Industry 4.0 and is 
developing plans to invest 
Widespread support for the Industry 4.0 within both the leadership team and across the wider 
Business 
 
9. How is your Industry 4.0 team organized to execute innovative projects? 
There is no employee for Industry 4.0 projects 
There are employees for Industry 4.0 project; but in different business units 
There are employees for Industry 4.0 project in the same business unit 
 
10. Is there any working environment where Operational Technology/Information 
Technology (OT/IT) units work together? 
Yes 
No 
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