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Study questions: Which digitalization challenges and opportunities can be iden-

tified within the food industry, and how can they be addressed by digitalization

capabilities to co-create value for the provider and the customer?

How could ABB’s offer to the customer in the food industry be developed by taking

advantage of digitalization?

Purpose: The purpose of this study is to identify the challenges and opportunities

for digitalization within the food industry, and give suggestions on how to co-create

value through digitalization.

Method: This qualitative study is based on data collected from scientific articles, re-

ports and books about digitalization and value co-creation in the food industry. The

primary data collection was carried out by twelve semi-structured interviews and a

complementary food industry study with eleven respondents. The collected data was

handled in thematic analysis and inspired by coding.
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Conclusion: The study’s main conclusion was the discovering of a new value co-

creation mechanism defined as relationship and learning. A managerial implication

to ABB include several suggestions on how ABB could develop their offer to the cus-

tomer by implementing digital solutions.
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porter och böcker gällande digitalisering och värdeskapande inom livsmedelsindustrin.
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mekanism, definierad under namnet relation och inlärning. Den praktiska rekommen-

dationen resulterade i förslag p̊a hur ABB kan utveckla sitt kunderbjudande gällande

digitala lösningar.
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1. INTRODUCTION

This chapter gives an introduction and a background to the study. The main aspects

being introduced in this chapter are digitalization, value co-creation, customer offer,

the food industry and automation. The chapter ends with the study’s purpose and a

short description of ABB for which the project is carried out.

In this thesis, the term provider will be used to represent the supplier of digital

solutions.

A new era of smart components facilitating the interaction between machines,

services, and people, is now a reality, and it is allowing industries to improve and

optimize their processes through digitalization. In this thesis, the term digitalization

extends from the ability to equip machines with smart components, to the ability to

collect and analyze data, whose insight can allow value co-creation [Bilberg et al.,

2016]. Those abilities are having an impact on different industries in terms of inte-

gration and development of technologies and solutions [Atzori et al., 2010].

Value co-creation is defined as a process where both providers and customers

interact and create joint value [Grönroos and Voima, 2013], which also is one of the

main purposes of the implementation of digitalization. The value can be perceived

differently depending on the needs and expectations of each actor. The value co-

creation process can be distinguished at different levels, including a level where a

’win-win’ situation for the provider and customer can be incorporated [Ekman et al.,

2016].

According to Kaplan and Norton [2001], value can be created through products,

services, and relationships [Kaplan and Norton, 2001]. Together they constitute the

customer offer, which should help to decrease the sacrifices and increase the benefits
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for the customer [Lanning and Michaels, 1988]. The emerging interest in studying

value co-creation from the customer’s perspective is contributing to a better under-

standing and knowledge about their expectations and needs [Kleinaltenkamp, 2015].

The awareness of the customer becomes a more interesting matter, and the interaction

between the actors can help to strengthen the customer’s network [McColl-Kennedy

et al., 2012]. The emphasis on the customer experience can help companies differen-

tiate [Kaplan and Norton, 2001, Smith and Wheeler, 2002]. The expectations of the

customer can be managed through the quality, price, and availability of the products,

and the adaptation of the offer [Smith, 2015].

The customer offer is part of a company’s business model. A business model -

”key components of a given business” [Hedman and Kalling, 2003, pp. 49] - consist

of different levels among which are the customer, competitors and the offer.

Fig. 1.1.: The components of a business model [Hedman and Kalling, 2003, pp. 53]
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In this thesis, we will be focusing on the offering level shown in picture 1.1 above,

and how an offer of digital solutions can contribute to value co-creation within the

food industry, more specifically the processed meat and bakery industries.

The processed meat and bakery industries require big investments in innovation,

which allow advantages in value co-creation and competitiveness. Higher efficiency

and productivity in the factories can be reached by increasing workforce productivity

while lowering human labor, increasing automation by including robots for processes

such as packaging and palletizing, and integrating the production stages [Poland and

Ltd., 2016].

The purpose of automation is ”the individual customer-oriented adaptation of

products and services that will increase value added for organizations and customers”

[Roblek et al., 2016, pp. 1]. In the processed meat industry, automated processes

have contributed to higher hygiene, safety and more optimized use of raw material.

In the bakery industry, new technologies and technological development have helped

companies to improve their productivity while increasing their versatility, but many

processes in the bakery industry are still done manually [Barsode et al., 2015].

In recent years, ABB has come to play an important role within the food industry,

contributing to a safer and more efficient working environment [Pawliszyn et al., 2016].

Focusing on improving their relationship with the customers, ABB’s strategy for

2015-2020 consists mainly of supporting the customers to streamline their processes

with i.a. digitalization and automation. This strategy is also expected to increase a

sustainable value creation for the company by developing new business models and

gaining higher competitiveness. One of the focus targets for ABB within the food

industry is to assure an optimal usage of resources such as water and energy. This

would, in turn, help ABB’s customers to achieve a higher level of efficiency in the

factories by implementing new technologies [Pawliszyn et al., 2016].

The food processing industry belongs to the manufacturing sector consisting of

i.a. discrete processes [Huda and Chung, 2002]. The discrete manufacturing processes

consists, in turn, of sub-processes constituting the different production steps [Mohanty
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and Gahan, 2012]. In the discrete manufacturing industry, there is a high demand for

engineering, process and product knowledge and management of recourses [Mohanty

and Gahan, 2012]. Due to a high level of competition, the discrete manufacturing

industries need to ”be effective in process control, manufacturing flexibility and cost

control along with continuous increase in productivity” [Mohanty and Gahan, 2012,

pp. 334].

For the discrete manufacturing industry, ABB offers products with high safety

standards for both humans and equipment. This helps assure safety for food and

people, by e.g. preventing or instantly detecting contamination in products, which

in turn can be more cost-effective. [Pawliszyn et al., 2016] Also, robots are provided

by ABB and can be particularly useful for picking, packing and palletizing. Robots

can perform different tasks continuously, even by night since they do not need lights,

which could save resources. ABB’s knowledge can contribute with optimal solutions

for food processors, process line integrators, and machine builders [Pawliszyn et al.,

2016].

1.1 Problem statement

The demand for digitalization in the food industry is expected to increase from

26 % to 68 % during the next five years [Lagerberg, 2017], which is one of the main

reasons why this study is focused on the food industry, more specifically the processed

meat and bakery industries. Both industries have constantly grown during the past

years [Bazaar, 2016, Bruinsma, 2003], and technical improvements are expected to

enable factories within the industries to optimize their processes [Poland and Ltd.,

2016].

A second reason why this study will be focusing in the processed meat and bakery

industries, is because of the emerging interest of the providers, in this case ABB, to

expand their portfolios and develop digital offers for the industries. Companies such

as ABB are aiming to identify challenges and opportunities for digitalization within
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the processed meat and bakery industries, together with the customers. This, since

an important prerequisite for value co-creation involves the customer.

Although digitalization is a current topic, the knowledge on how it can influence

the value co-creation could be expanded. This leads to the purpose of this study to

build on recent knowledge regarding digitalization and its potential to allow value

co-creation for providers and customers, in order to contribute to current theories

and practices in the field.

One of the latest studies regarding digitalization allowing value co-creation was

done by Lenka, Parida and Wincent [2017], named Digitalization Capabilities as En-

ablers of Value Co-Creation in Servitizing Firms. They proposed three digitalization

capabilities and two value co-creation mechanisms, all explained in the literature re-

view (see section 2.3). Through their study, they identified how digitalization enable

value co-creation within the manufacturing industry. [Lenka et al., 2017] The capa-

bilities and mechanisms proposed by Lenka, Parida and Wincent [2017] will influence

this study.

The two questions addressed in this study are presented below. The first one

aims at contributing to existing literature. The second one is more managerial and

addresses ABB’s needs. The managerial implications offered in this study are formed

as a recommendation to ABB on how to relate and take advantage of digitalization

within the food industry, and how the offering can be developed for the processed

meat and bakery industries, in order to co-create value.

1. Which digitalization challenges and opportunities can be identified within the

food industry, and how can they be addressed by digitalization capabilities to co-create

value for the provider and the customer?

2. How could ABB’s offer to the customer in the food industry be developed by

taking advantage of digitalization?
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1.2 Description of ABB

In 1988, the two companies ASEA and BBC merged, creating ABB. The four

global divisions within the company are Electrification Products, Robotics and Mo-

tions, Industrial Automation, and Power Grids. In order to maintain a leading posi-

tion in the market, ABB’s local and global expertise needs to be strong.

ABB as a company is very focused on the customer, and their goal is to offer high

safety on their products, top performance, high flexibility and low maintenance cost

to repair products [Service, 2013].

This study has been performed at ABB Corporate Research in Väster̊as, which

is the largest research center in ABB. It was established in 1916, at that time called

Central Laboratory. The contributions through the years include e.g. the first elec-

trical robot. Part of their mission is to develop and improve technologies, materials,

and products for ABB’s business, where automation is one focus area [Johnson, 2016].

ABB Corporate Research is located in seven different countries, and collaborate with

all divisions to develop innovative technologies to enable sustainable products and

solutions within different industries and markets.

This study has been focusing on one of ABB’s divisions, Robotics and Motion. It is

a division that offers solutions, products and services that increases the productivity

and efficiency for companies in the industry. The division is providing important

products and solutions for automation such as drives, generators, robotics, motors

and PLC controls. [ABB, 2017]

Within the food industry, ABB’s contribution includes e.g. automation solutions

to help increase the quality, efficiency, safety and traceability. ABB can make it

possible for manufacturers in the food industry to ”optimize their productivity, without

sacrificing the quality of the final product” [Husain, 2016, pp. 4].
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2. LITERATURE REVIEW

This chapter consists of a literature study on the concepts of value co-creation and

digitalization.

2.1 Value co-creation for providers and customers

Companies are changing their strategies to integrate products and services, e.g.

by adding software and digital solutions into already existing product portfolios. This

is done with the purpose to design integrated solutions that can generate more value

for the provider and the customer [Kohtamäki and Partanen, 2016]. In addition,

the increasing number of competitors within the manufacturing market is forcing

companies to reach higher differentiation, not only through products but also through

a greater sense of service, which in turn can improve business relationships [Mostafa,

2015]. The higher the integration between the products and services are, the more

competitive the provider is in a market [Crozet and Milet, 2015].

The integration of service into the general performance in a manufacturing com-

pany has rather positive effects, but those effects tend to neutralize on the long-term.

Maintaining positive effects can be a result of a strong customer relationship [Kastalli

and Looy, 2013]. In that case, the interaction where both the provider and the cus-

tomer have the opportunity to get to know each other [Brown et al., 2012], can

contribute to the creation of value for each other [Jaakkola and Hakanen, 2013]. The

interaction between them begins with the understanding of the customer’s needs.

Then, the provider can design a solution and offer after-sales and warranty services

to the customer [Tuli et al., 2007]. This highlights the provider-customer interaction

towards finding an optimal solution to a problem [Aarikka-Stenroos and Jaakkola,
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2012], and can make relationship and learning into important mechanisms for value

co-creation [Kohtamäki and Partanen, 2016].

One of the factors that promote the interaction with the provider is the lack of

knowledge and ability of the customer to solve their own problems. Other factors are

the lack of specific technological knowledge that is needed to design and implement a

solution and is also important regarding the trends and competitor behavior within a

market in order to design an optimal solution. The absence of adequate methodologi-

cal expertise increases the need for hiring external help to detect problems, and design

and validate solutions [Petri and Jacob, 2016]. A close provider-customer interaction

can, in turn, create challenges and limitations in terms of keeping the confidentiality

of certain processes. It becomes a challenge for both the customer and provider to

not develop a dependence on each other [Laudien and Daxböck, 2016].

The customer experience constitutes an important opportunity for value co-creation.

It can be enhanced by the provider by creating a personal view of each customer, of-

fering specialized support capabilities and increasing value by the interaction with the

customer, which in turn creates new market channels [Brown et al., 2012]. In order to

make the proper offer and take competitive advantage, the provider need to have an

insight on the customer needs, often not identified by the customer itself [Petri and

Jacob, 2016]. When the provider gets involved in the customers processes, problems

can be detected in advance giving the provider the opportunity to offer specialized

solutions that enhance the customer’s experience and satisfaction [Brown et al., 2012].

Companies would need to improve their ability to look at the business from the cus-

tomer’s perspective. In the economic aspect, a solution can lead to lower monetary

sacrifices for the customer, enhancing the customer experience, not only focusing on

products and performance. This can keep the customers motivated and empowered

to interact with the provider [Saarijärvi, 2012].

Value co-creation can be divided into value in exchange, relationship value and

value in use. They consist respectively of the customers’ expectations on the provider

regarding both the product and the price, the relationship between both parties and
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finally the service that the company provides to their customers. Relationship value

exists through the entire value creation process and it can get affected by both value

in exchange and value in use. Those two together constitute the offer to the customer

in terms of products and services, which should fulfill the customer’s expectations.

Creating value for the customer can allow value creation for the provider, since the

probability that the customer chooses the company as a provider increases when the

customer is satisfied [Kleinaltenkamp, 2015].

2.2 Digitalization

When a product is equipped with a software and embedded sensor, it can collect

information about its own condition and performance. The information that has

been collected can then be transfered, stored and analyzed to gain a better insight

in the whole process. [Laudien and Daxböck, 2016]. This opportunity, allowed by

digitalization, facilitate the communication and interaction between products, but

also between products and people. In a factory, hardware products can be connected

to each other, or connected to an external actor e.g. the customer. Having a bigger

insight on the customer’s processes and the condition of the machines in the factory,

the provider can design specific solutions to the customer that can enable higher

process automation and better control over the whole production spectra [Laudien

and Daxböck, 2016].

Communication and interaction hardware between products can allow simulations

of processes. Doing simulations that the provider can have access to, can in turn

bring implications and challenges in terms of protecting companies’ assets and sensi-

tive information. There are various types of simulation techniques, e.g. distributed

simulation technology, which allow each company to be connected as a black box

into the supply chain simulation, where sensitive information can, if needed, be made

available, ”When extending the scope beyond the four walls of a factory to an entire

supply chain, the notion of distributed simulation might even become indispensable
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when the participating organizations are not willing to share detailed model informa-

tion” [Lendermann, 2006, pp. 1119]. This type of simulation is implemented in e.g.

the aircraft and automotive industry which, as the food processing industry, belong

to the discrete manufacturing sector. Distributed simulation can contribute to better

productivity in the whole supply chain by focusing on time deliveries. The simulations

of processes within the factory, but also the whole supply chain, can enable higher

control over the products life cycle and the tracking and planning of processes [Xu

et al., 2016].

The emerging demand for more time- and cost- effective processes, is driving the

opportunities for digitalization and automation forward [Dotoli et al., 2017]. In-

tegrating digital solutions such as artificial intelligence - ”machines that can learn

intelligent behavior directly from data” [Newlands, 2017, pp. 276] - a company can

gain advanced control over processes. Machine learning through human interaction

and logic can be implemented into machines using different algorithms. This tech-

nology can allow the control of systems to predict events in a factory, which can

help to improve the behavior of processes in the food processing, e.g robots for pack-

ing and palletizing [Dotoli et al., 2017]. Another aspect driving factory automation

forward is the strive to reduce human labor in factories. To gain higher automa-

tion, communication can contribute to transport and analyze data both vertically

and horizontally in a factory [Kjellsson et al., 2009]. Simulations on both horizontal

integration (across factories) and vertical integration (within a factory) are confirmed

to benefit processes [Xu et al., 2016].

Digitalization techniques based on e.g. the internet and mobile communication are

allowing a continuous monitoring of processes, done by the communication between

hardware (machine to machine). The monitoring of electrical hardware to check the

condition of the machines, can in turn improve efficiency and safety within a factory.

Additionally, the applications in mobile devices with internet connection are allowing

electrical machines monitoring at any time [Touhami et al., 2013].
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2.3 How to co-create value through digitalization

The interest in identifying digitalization capabilities that allow value co-creation

with the customer has increased, where the term capability refers to the ”skills and

resources which enable the company to achieve superior performance” [Marcos-Cuevas

et al., 2016, pp. 98]. Those sets of skills can help a company differentiate from the

competitors.

In a research from Lenka, Parida, and Wincent [2017], three digitalization ca-

pabilities were proposed; intelligence capability, connect capability and analytical

capability. The intelligence capability constitutes the configuration of hardware to

collect information about its condition and performance, which is done by equipping

products with smart components. According to Lenka, Parida, and Wincent [2017],

a component, e.g. a sensor, can enhance functions on the hardware products that

could create opportunities for real-time controlling of processes. The connect capabil-

ity emphasizes the ability to connect smart equipped hardware to transmit and store

information. This capability also consists of the ability to connect digitalized prod-

ucts one to each other [Lenka et al., 2017]. The analytical capability consists of the

analysis of the information collected by smart components installed on the hardware

products. This capability allows e.g the simulation of processes which can create op-

erational value for the organization. Digitalization can enhance the ability to create

value through the three capabilities described above. The digitalization capabilities

can enable new ways to approach the customer’s needs [Lenka et al., 2017].

The same study also resulted in two value co-creation mechanisms, the perceptive

mechanism, and the responsive mechanism, which identify how digitalization can

allow value co-creation. The perceptive mechanism in value co-creation refers to the

company’s ability to identify and address customer needs. Digitalization allows the

company to e.g control the processes at the customer factories in real-time. This

generates opportunities to detect and prevent problems before they happen, which

is strongly connected to the value co-creation in the meaning of e.g. decreasing
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maintenance costs. How quick the company addresses the problem is defined as the

responsive mechanism. Digitalization can enable a continuous insight on customer’s

processes which allow the company to design preventive solutions [Lenka et al., 2017].

Fig. 2.1.: How digitalization capabilities enable value co-creation mechanisms [Lenka et al.,

2017, pp. 98]

The picture above presents how digitalization capabilities enable value co-creation

mechanisms within the value co-creation sphere created by the interconnection of the

provider and customer spheres. The wider the interaction between the provider and

customer is, the wider the value co-creation sphere is [Lenka et al., 2017].

Digitalization is influencing companies’ strategies and way of working. Higher

effectiveness and business integration are core needs in order to improve processes.

This put focus on optimizing resource consumption and taking advantage of data that

can allow detailed monitoring of the whole factory. Monitoring would, in turn, make

it possible to detect and prevent problems in time or before it becomes a problem, so

called, predictive maintenance. This is also creating opportunities for the provider to
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collaborate with the customer by having an overview of the processes in the factory.

New products and services are developed as the provider gets to know the customer’s

requirements and needs [Brown et al., 2012]. How digitalization enable value creation

is reflected on the offer to the customer and how to make the interaction easier for the

customers, ”A next-generation retailer will be able to track the behavior of individual

customers from Internet click streams, update their preferences, and model their likely

behavior in real time” [Brown et al., 2012, pp. 30].

The analysis of data is valuable when it is done over a longer period, and the peo-

ple analyzing the data should be trained carefully into analytical thinking [Chui and

Fleming, 2012]. Having access to big amounts of data, collected from both machines

and people require high data protection. This can be managed by having strong fire-

walls between data sources [Chui and Fleming, 2012]. Cyber security, defined as ”the

protection of valuable intellectual property and business information in digital form

against theft and misuse” [Kaplan et al., 2012, pp. 80], is a concern that is gaining

more attention due to emerging use of digital technologies. The implementation of

cyber security should focus on protecting the main business assets, which are the cus-

tomer and the process information. It does not only refer to reinforcing technologies

but also training employees to not create openings by leaking sensitive information

about the company’s customers and strategies [Kaplan et al., 2012].

Digitalization and automation are services offered by i.a. manufacturing and

service-oriented companies such as ABB and other important providers within the

food industry. A company can benefit from digitalization by adapting and improving

their way of working and their offer to the customer, which are important factors in

value co-creation. When implementing digitalization to co-create value, the offer to

the customer needs to be designed in a way that creates sustainable advantages for the

company. Hence, the importance of innovating the way of working and approaching

the customer to sustain or create an advantage towards the competitors, but mainly

to co-create value. [Laudien and Daxböck, 2016]
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The value is created in different stages including the production and manufac-

turing processes, the integration of products and services, e.g. the integration of the

customer into the solution making process, the accessibility to digital services and the

decrease of costs [Laudien and Daxböck, 2016]. Three main drivers on why to develop

business models through digitalization were proposed by Laudien and Daxböck [2016].

The first one is to reach a higher efficiency level in production processes in a factory.

This is done mainly by decreasing costs and increasing the throughput. The second

one highlights the importance of a developed business network between the parties

involved. On one hand, the optimization of processes between provider and cus-

tomer can lead to lower coordination costs. On the other hand, digitalization allows

machine communication which contributes to higher insight in provider-customer pro-

cesses. Finally, the third one refers to the development of a new value proposition.

This covers how digitalization can help generating new, creative ways to approach

customer needs, by encouraging interaction between customer and provider.

Digitalization can also bring challenges for a company e.g. a high competitive

pressure. In order to increase competitiveness, a company must differentiate. One of

the main outcomes through digitalization on a company’s business models is pursu-

ing a closer relationship between customer and provider. Traditionally, manufacturing

companies have believed that value is created and delivered through the product and

the production processes, with no intervention from the customer. New business mod-

els should enhance the importance of integrating the customer into the value creation

process [Laudien and Daxböck, 2016]. Through the literature study, the main factors

regarding value co-creation that were identified were interaction, relationship, differ-

entiation through products and services, customer experience and mutual learning.

2.4 The current food industry: processed meat and bakery

According to Shia Barbut [2015], a more developed processed meat industry can

be addressed from different perspectives. Those perspectives include improving the
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distribution methods, focusing on food safety, sanitation and quality, and taking into

consideration the behavioral changes affected by a reduced time for preparing food.

One example is the automation of evisceration machines for poultry, which have

increased the line speed from 3000 to 13500 units per year, and which is programmed

to clean itself after each unit. In automatized areas in the factory, steam and chemicals

can also be used for cleaning purposes [Barbut, 2015].

In the processed meat industry, one main concern is the optimization of energy

consumption. This concern is, on one hand, based on the emerging demand for

prepared food which require higher energy use in plants. On the other hand, the

changing customer behavior in terms of higher demand for product diversity require

more warm water for cleaning purposes [Fritzson and Berntsson, 2006]. Regarding

energy consumption, economic aspects are interesting due to policy instruments e.g.

environmental taxes. Decreasing the energy consumption can lead to a reduction in

cost for the entire factory. The processed meat industry demand large amounts of

electricity e.g. in Sweden, 45 % of the total energy consumption in a food processing

plant is used for electricity. In order to control how the resources such as energy

are being addressed in a factory, process integration is a good method [Fritzson and

Berntsson, 2006].

The production in a processed meat industry is mainly batch-wise. In this type

of processing plants, data should be available to perform an initial study whether it

is possible to perform energy-saving measures. If it is shown to be possible, more

data is required to continue. In some plants, it can be useful to install heat pumps

which can take care of e.g. excess in heat. Smaller solutions such as an automatic

on and off technique in refrigerating rooms can also generate energy saving [Fritzson

and Berntsson, 2006].

In both the processed meat and bakery industries, a winning concept for an effec-

tive operation is to automate a major part of all the material handling. ”The trend

is moving away from viewing machinery and pieces of equipment in isolation towards

arriving at an integrated automation solution” [Barsode et al., 2015, pp. 178].
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Bakery factories can increase their capacity by having successful production chains,

and the time of the production processes can be optimized by higher automation.

This results in higher volumes produced in less time, but it requires high invest-

ments especially for small factories ”large companies are focusing on volume produc-

tion whereas small companies are focusing on diversified product range” [Khaled and

Mapa, 2012, pp. 116]. In this case, the plan layout can have a big impact on the

capacity and productivity in a factory. A good layout, where related processes can

be integrated, can simplify the overall processes and minimize the total cost for ma-

terial handling and the production time, ”Improving layout reducing waste in time,

material and labor, stimulates effective labor utilization by removing non-value added

activities to a minimum” [Khaled and Mapa, 2012, pp. 116].

Similar solutions enable a sustainable approach within the industries, having an

effect on the opportunities for companies to create value. Sustainability can be seen

from different perspectives e.g. from the production perspective in factories and

plants, and from the business perspectives in terms of generating value for compa-

nies and customers by applying sustainable solutions to the processes, ”the choice to

improve environmental performance of a company tends to also improve its financial

performance” [Pajunen et al., 2016, pp. 60]. Keeping the environmental focus can

help a company maintain its position in the market, reputation and competitive-

ness [Pajunen et al., 2016].

The integration of automation solutions in factories consists of a wide supply

of software and hardware solutions, which can be implemented in the production

steps [Barsode et al., 2015]. More sustainable factories require diminishing emissions

and a more optimal usage of resources e.g. water and energy through the whole

production processes. Having a sustainable thinking, companies can reduce the costs

and increase the benefits.

Sustainable initiatives through the entire supply chain can also lead to value co-

creation. According to Soosay [2015], emissions can be reduced by producing ingre-

dients locally and cost can be minimized by purchasing in big volumes. The use of
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energy and water can also be reduced by using optimized systems for routing and real-

time tracking to know the exact location of the products and thus be able to e.g. plan

the transportation of the goods [Soosay, 2015]. Automation and digitalization can

also increase the precision and optimization of the processes since real-time informa-

tion can be used to predict and prevent damages and shutdowns [Barbut, 2015]. This

generates possibilities for new, innovating solutions within the industries [Bazaar,

2016].

2.5 Summary of the literature review

Section 2.1 in the literature review presents how value co-creation is developed

between the provider and the customer. To create new solutions that benefit both

the provider and customer, products and services are integrated with software and

digital solutions. When the integrated products and services are created, they can

generate value for both parties.

The number of competitors in the market has increased, which leads to an in-

creased need for companies to differentiate and improve their business relationships.

Interaction and integration of services can have a positive impact on the customers

and also lead to strong relationships between the provider and the customer. The

provider needs to focus and have an insight on the customer’s needs and expectations

in order to create a sustainable business relationship.

Section 2.2 in the literature review presents the digitalization part. Digitaliza-

tion can lead to important data being collected, stored and analyzed. This can in

turn support companies to get a bigger understanding and insight on the customer’s

processes and the whole production spectra. The opportunities that digitalization is

bringing can lead to that communication and interaction between products and peo-

ple is becoming possible. Digitalization can also allow different kind of simulations of

processes in a way where companies are able to avoid complications and challenges

when securing confidential information.
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Artificial intelligence, reduction of human labor and cost- and time efficient pro-

cesses are some factors that are driving the opportunities for digitalization and au-

tomation forward.

Section 2.3 in the literature review presents how to co-create value through digital-

ization. According to Lenka, Parida and Wincent [2017], it is possible to identify three

different digitalization capabilities that can generate value for a customer. These are

intelligence capability, connect capability and analytical capability. Together they

constitute important parts in hardware configuration, data collection and analysis

of data. There are also two mentioned mechanisms in their research and those are

the perceptive and responsive mechanism. These mechanisms are important when

it comes to understand a customer’s needs and the time it takes for the provider to

detect them.

Digitalization also influences a company’s way of working and their strategy by

providing an understanding on how increased productivity, efficiency, data collection

and monitoring can be used in different processes. Another important aspect that

digitalization can contribute to is cyber security, which explains how sensitive data

can be protected in a digital form. The adaptation of companies’ way of working and

offer to the customer can also generate value co-creation.

The factors that are driving digitalization in a company is higher efficiency, busi-

ness network development, and interaction between the customer and the provider

that addresses the customers’ needs. The challenges can instead be high competitive-

ness and in order to stand out from the crowd, differentiation must happen.

Finally, section 2.4 in the literature review presents the current state in the food

industry. In both industries, one main concern in the energy consumption which

e.g. can be addressed by process integration. This method is good since the problem

considering high energy consumption can be solved and the overall expenditures could

be reduced throughout the entire process.

A processed meat production is a discrete process and is mainly batch-wise. In

these processes it is crucial to collect energy consumption data in real-time so that the
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bottle necks could be identified successfully. In some processes it might be necessary

to install heat pumps and have refrigerating rooms in order to achieve effective energy

saving. The bakery production can be improved through automation optimization,

which can lead to more volumes being produced in short time.

Sustainability is another important factor within the processed meat and bakery

industries which helps companies to create value for themselves as well as for their

customers. Furthermore, integration of automation solutions is important for value

co-creation since production processes can be precise and optimized by using hardware

and software solutions.
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3. METHODOLOGICAL APPROACH

This chapter explains the methods used for data collection and data analysis.

The objectives addressed in this study have two different stakeholders: ABB and

the research community Mälardalen University, resulting in a theoretical contribution

and a managerial implication. As a theoretical contribution, the main purpose of the

study is to analyze how digitalization might contribute to value co-creation in the

food industry. The managerial implication consists of a recommendation to ABB’s

on how their offer to the customers within the food industry could be developed in

order to co- create value.

The study includes a literature review and empirical data collection, which to-

gether have resulted in suggestions on recent research about digitalization capabilities

and value co-creation mechanisms proposed by Lenka, Parida and Wincent [2017]. To

understand how digitalization can enable value co-creation, three capabilities and two

mechanisms have been examined.

The study was done as a field study, focusing on the food industry, more specif-

ically the processed meat and bakery industries and ABB’s offer to the customers

within the industry. The ABB’s interest of identifying the drivers within the food

industry has increased, since it would give them the opportunities to take advantage

of digitalization and to increase the scope of their offer to this market. Having this in

mind as well as the fact that the interest in digitalization within the food industry has

increased rapidly, both contributed to our curiosity of studying this specific industry.

A field study generally consists of studying a phenomenon and it can often provide

answers that are unclear or perceived differently [Seimyr, nd]. The methodological

approach is made up of a qualitative analysis since the main empirical sources were

interviews [Hevner and Chatterjee, 2010,Eklund, 2012].
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3.1 Theoretical support

Relevant information was collected from ABB staff, scientific articles, books, web-

sites, and reports.

Databases that have been used for this study are from Mälardalen University

and include sites as Science Direct, Google Scholar, Web of Science and DiVA. The

Academic Journal Guide 2015 has been used to ensure the quality of the journals and

the Internet site Google to find further information. The keywords that were used for

the study are; digitalization, value co-creation, digitalization capabilities, value co-

creation mechanisms, business models, food industry, processed meat, bakery, factory,

discrete manufacturing and automation.

3.2 Empirical data collection

The empirical data collection was mostly carried out at ABB units and mainly

done as interviews. Study visits and a packaging event in Stockholm have been used

as complementaries to the study, to confirm and discover deviations from the answers

of the interviews. The interviewees are presented in Table 3.1 below.

The questions for the interviews were based on the literature and followed by a

semi-structured method. The method is characterized by having open questions for

the subject in the beginning and continuously become more specified and detailed

during the conversation. Introducing general questions at the beginning of an in-

terview can make the respondent feel more comfortable which in turn can lead to

a good conversation. A semi-structured method has its base on specified questions

that are determined before the interview, where the interviewers have the possibility

to change and adapt questions depending on the answers from the interviewees. Fac-

tors that can be taken into account are situation, position, background, environment,

etc [Kallio et al., 2016].

The main empirical data is based on twelve interviews selected from ABB’s global

and local units. The majority of the interviewees were well-known globally actors
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within the food industry. They had a good insight in digitalization, automation and

value co-creation services. The remaining interviewees represented some of ABB’s

clients giving their perspective on the subject. An important aspect that was con-

sidered when selecting the interviewees, was to get expertise from different roles in

order to get various perspectives based on the interviews. Eleven of the interviews

were done through the phone and one of them at ABB’s office in Väster̊as. The in-

terview time lasted between 30-90 minutes. To analyze thoroughly the answers, the

interviews were recorded, transcribed to text and then summarized.

In order to gain a bigger insight on the customers perspectives regarding digital-

ization and value co-creation, a complementary food industry study was conducted

with ABB’s customers within the food industry. Eleven answers were obtained to

this study and the answers belonged to companies that were active in the industry.
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Table 3.1: List of the study’s interviewees

ID. Position Country Date & Length

1 Team leader F&B Sweden 9 Feb 2017, 90 min

2 Global Marketing & Portfolio Manager Switzerland 16 Feb 2017, 60 min

3 Global Account Manager, Nestlé Switzerland 17 Feb 2017, 70 min

4 Strategic Account Manager Singapore 28 Feb 2017, 60 min

5 Global Marketing & Sales Manager US 6 Mar 2017, 30 min

6 Regional Manager UAE 7 Mar 2017, 30 min

7 Team Leader F&B Germany 8 Mar 2017, 60 min

8 Global Technology Manager, F&B Sweden 3 Apr 2017, 36 min

9 ABB’s customer 1 Sweden 4 Apr 2017, 90 min

10 ABB’s customer 2 Sweden 4 Apr 2017, 90 min

11 Global Segment Manager, F&B Sweden 12 Apr 2017, 70 min

12 Financial Advisory Sweden 18 Apr 2017, 90 min

Three plant and office visits with observations have been carried out for this

study where one of them was for the bakery industry, the second one was for the

meat processing industry and the last one was a plant for managing and storing of

end products before delivering them to the customers. These visits were done in

order to achieve more knowledge and understanding regarding the challenges and

opportunities which digitalization has for the production processes in the different

industries. The visits also helped us to find out how it is possible for ABB to apply

digitalization on the production in the food industry.
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3.3 Interview protocol

Operationalization of the interview protocol.

Table 3.2: Interview protocol

Theme Questions Section

General

What is your role within the company?

What does the term value co-creation

mean to you?

What does the term digitalization

mean to you? General question

What do you know about capabilities

regarding digitalization?

What do you know about mechanisms regarding

value co-creation?

Digitalization

within the food

industry

Where are we standing today regarding

digitalization within the food industry,

more precisely, within the processed Meat

and bakery industries? 2.4

What characterizes the processed meat and

bakery industries in general? 2.4

How does the implementation of digitalization

happen in a factory step by step? -

How has the offer to the clients been

developed for the last couple of years

and why? 2.3

What are the customer’s current requests/needs

regarding digitalization? 2.3
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Value co-creation

Do you believe that it is a customer- or

producer responsibility to create value? 2.3

Regarding value co-creation and interaction

between costumer and provider, where is the

value being created within these industries? 2.3

How do we help the client to detect problems

and how fast do we attend the problem? 2.2

What do you think of the future? What do the

clients ask/need? 2.1

Does your company have a good insight in the

customer needs and what creates value for them? 2.1, 2.3

How quickly does your company adapt to the

changing or emerging customer demands? 2.1 - 2.3

What would you say are possible opportunities

or challenges for your company regarding

digitalization as enabler for value co-creation? 2.3, 2.4

3.4 Analysis of the data

As mentioned in the section 3.2, the interviews were recorded and transcribed to

make it easier for us to go back and analyze the interviews and to find specific quotes

and information that was important for the analysis. Once all interviews were done,

the transcriptions rendered a 40-page single line document with all respondents and

quotes on the study topics.

Thematic analysis has been used for the analysis of the data and can be described

as a ”theoretically flexible method that organises, describes and interprets qualitative
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data.” [Crowe et al., 2015, pp. 618]. The thematic analysis process starts with the

analysis of the data collected from the interviews. The analysis is done by reading

and re-reading the transcripts. When the codes are identified, it is possible to see

patterns that can be sorted into categories.

The purpose of using thematic analysis in this study was to categorize the data

collected from the interviews to identify possible challenges and opportunities for

digitalization in the industries. The resulting categories were used for comparing

to the literature as well as for drafting the results and presenting the analysis (See

chapter 4 and 5).

Table 3.4 below presentes how the thematic analysis method has been imple-

mented.

Table 3.4: Example of the coding process

Code Category Theme

”Providers have a lot to learn and teach” Challenges Lack of knowledge

”It is an issue to become a better competitor” Challenges Competitors

”Possibility to track and trace batches” Opportunities More control

”Predict and prevent maintenance” Opportunities Reduce costs

3.5 Study quality

There are four criteria that need to be fulfilled in order to achieve trustworthi-

ness in a qualitative study. These are credibility, transferability, dependability and

confirmability. [Guba and Lincoln, 1994] The mentioned indicators have been used in

this study to ensure it’s quality.

Credibility: This criterion measures how faithful the phenomenon for the study

is [Shenton, 2004]. In our case, we have used triangulation as a tool to assure the
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investigation of the phenomenon since information has been carried out from different

sources such as articles, books and interviews. [Carter et al., 2014]. To strengthen

the credibility in this study, reviewed articles and academic books have been used.

By using triangulation, it is possible to analyze this study’s topics from different

perspectives.

Transferability: Shenton [2004] describes that transferability is related to external

validity. External validity ”is concerned with the extent to which the findings of one

study can be applied to other situations” [Shenton, 2004] [pp. 69]. This study has

been focused on the food industry, more specifically the processed meat and bakery

industries. However, many of the articles used in the literature review (see chapter

2), explained general theories for the entire manufacturing industry and not only the

processed meat and bakery industries. Thus, the data collected in this study might

be transferred into other industries or segments depending on it’s relevance.

Dependability: This indicator is related to the term reliability, which can be de-

fined as the degree of understanding the collected and processed data [mdh.se, 2012].

To strengthen the reliability in this study, all of the interviewees have been presented

anonymously, in order to make them feel comfortable to speak freely during the in-

terviews, but also to protect confidential information if needed. Dependability was

also established by the seminars that Mälardalen University arranged on purpose to

lead us through the writing and suggest improvements and constructive criticism.

Our findings have been discussed with neutral colleagues and supervisors. However,

the dependability of the empirical results might have been affected by the limited

opportunities for us to freely chose the interviewees.

Confirmability: This criterion can be associated to objectivity [Shenton, 2004].

It can be hard to ensure the objectivity of this study since we have created the

study approach and decided which kind of information that should be included in the

literature review. A semi-structured method was used through the interviews to avoid

subjective answers, but also to strength the objectivity of the empirical results. The

method makes it possible for us to ask open questions such as ”why” or ”how”. [Kallio
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et al., 2016]. Once again, triangulation was a useful tool to strengthen the objectivity

since data was taken from different sources.

3.6 Source criticism

The applied sources in this study have been used in prior research, and the books

are considered to be convincing since they are written by well-known authors. The

journals have been analyzed by using the ABS Journal 2015, where we tried to use

journals with a ranking of 3-4. We have also tried to use journals and other sources

that are not outdated. We attempted to avoid misunderstandings by using simplified

phrases during the interviews, in order to confirm that the interviewees understood

the questions.

Finally, the interviewees in this study possess extensive knowledge in digitalization

within the food industry, which makes it easier to compare their answers with the

information from the literature review to detect similarities and deviations. All the

interviewees were from ABB, which can affect the study and its analysis since the

answers are angled from one perspective. Another aspect that can affect the study

is the complementary food industry study that was used for the packaging event.

Eleven answers were collected from respondents who had a relevant background from

the processed meat and bakery industries and ABB’s end customers in the food

industry.
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4. EMPIRICAL RESULTS

The empirical data collection consisted of twelve interviews and a complementary

food industry study where eleven answers where obtained. Ten of the interviewees

were ABB employees belonging to different areas within the company. The

remaining two interviewees were two of ABB’s customers named in table 3.1 as

ABB’s customer 1 and ABB’s customer 2. The complementary food industry study

consisted of eight questions and the eleven respondents are all active actors within

the food industry.

The interviews and the complementary food industry study were done with the

purpose of gaining a bigger perspective on the importance of digitalization within the

food industry, in order to identify challenges and opportunities for digitalization to

co-create value. The interviews gave also a wider understanding on ABB’s role within

the industry and what the company can do to develop within the food industry.

4.1 Interviews

The interviews began with questions concerning the definition of digitalization. A

significant majority of the interviewees seemed to follow a similar pattern regarding

their definition of the term digitalization, describing it as a new technology merg-

ing hardware products with software services. Some of the interviewees described

digitalization as,

”Digitalization is the future and the present. It goes from the hardware to the

software, and the connectivity”(Interviewee 3).

”Digitalization is to create smart devices to reach to the next level in terms of

efficiency and productivity”(Interviewee 6).
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The hardware refers to products that are combining embedded software and com-

munication to enable them to be connected to the cloud, and the software enables e.g.

monitoring and optimization of products. In a factory, machinery automation forms

the basis for digitalization. Above automation, software solutions allow vertical and

horizontal integration in form of integrated production systems and integration of all

steps in the production. On top of this layer, there are business systems managing

i.a. financial data and resources.

Digitalization consists not only of cloud storage and wireless communication, it

starts with the hardware being equipped with software components. Other intervie-

wees highlighted that digitalization can be applied anywhere in the value chain in

order to gain higher efficiency,

”Digitalization is the application of the newest technologies across the whole value

chain”(Interviewee 2).

”Digitalization is how you, in a smarter way, can can get more information from

existing data that is useful for different purposes”(Interviewee 8).

All ten interviewees from ABB believed that digitalization has the potential to

create new business opportunities, mainly through the development of new business

models where existing product portfolios can be expanded including software and

digital solutions. The purpose of the new business models is to generate customer

offers that enhance the value creation by implementing new technologies.

”We dont need to focus on innovation, rather penetration through the existing

portfolio”(Interviewee 3).

The interviewees were also asked about their definition to the term value co-

creation. One recurring factor includes the customer relationship. According to

interviewee 1, companies need to show intentions of wanting to help the customer

become better and achieve a competitive advantage. This is reinforced by other

interviewees, who meant that value is created together with the customer. Value
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creation starts with the customer, once the value for the customer has been created,

it can generate value for the provider as well. This can e.g be done by visiting

and supporting the customer, which in turn shows that the customer constitutes the

company’s main focus.

”Digitalization glues together the providers, the customers and the distribution

network”(Interviewee 4).

”Value for the customer is to create services to help them overcome obstacles or

problems in their daily operation”(Interviewee 7).

”Listening to the customer is a key to success.”(Interviewee 1)

Another two frequently used factors by the interviewees when defining the term

value co-creations were trust and interaction.

”Working together with the customer to create a value for both sides. Not us working

somewhere in the lab inventing something and then going out and promoting it, but

rather working together with the customer, therefore it co-creates”(Interviewee 2)

Through a continuous interaction, the interviewees believe that the provider gets

a bigger insight on the customer needs. This can be crucial when designing an offer,

since the offer is used as a way to differentiate.

”The value is created when companies works towards the customers”(Interviewee 8).

”Understanding and trust are important factors when creating value for the

customers.”(Interviewee 1)

The customers seem to have similar believes, who claimed that factors such as

responsiveness, flexibility, honesty and interaction are important for value co-creation.

”If a provider detects that ”-This we can not handle”, we must be informed as

quickly as possible.”(Interviewee 9)
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”Clear understanding of the entire process facilitates the cooperation between us and

our provider.”(Interviewee 10)

The interviewees suggest that companies can create value for the customer through

standardization, simplicity, connection and accessibility to data and information.

4.1.1 Identified challenges for digitalization

One clear challenge for digitalization involves the lack of knowledge from the

customers perspective. According to the interviewees, this brings implications in

terms of the customers not knowing how they can take advantage of digital solutions

to improve their business.

”Many people they don’t have that much clue or understanding of what digitalization

means.”(Interviewee 4)

The lack of knowledge lead to slower development of business opportunities to-

wards the customers. Technology is developing fast but the offer to the customer is

not being developed at the same pace.

”The technology has developed, but the offering to the customer hasn’t developed, the

business models hasn’t developed.”(Interviewee 7)

”Digitalization is new for us and the customers, so we are both in the same boat at

the moment. The customers are struggling to figure out how they can benefit from

the digitalization, what they should be expecting and asking for, while the providers

are trying to figure out what should be developed further in order to meet the

customers needs.”(Interviewee 3)

According to interviewee 1, the lack of knowledge can also lead to the customer

misjudging digitalization and thinking that it might result in the manual work being

totally replaced by new technology e.g. regarding robots and people. However, the

interviewee believed that digitalization will enable more work opportunities for the

end customers, which is reinforced by interviewee 2.



33

”People actually stays in the company and do valuable work at other

levels.”(Interviewee 2)

The lack of knowledge regarding the benefits of digitalization might lead to the

customer being uncertain about taking investment decisions. Digitalization imply

often high investments in innovation but also in education, hardware and software,

system integrators and much more.

”Companies today need to spend a little bit more money and the investment need to

be higher than it used to be.”(Interviewee 3)

Some of the interviewees believe that the lack of knowledge is not only from the

customers perspective but also from the providers perspective.

”Organisations such as ABB and its customers still have relatively low

understanding regarding digitalization.”(Interviewee 4)

”Both customers and providers might be finding difficulties to define return of

investment when it comes to the digitalization.”(Interviewee 4)

”At the end of the day, digitalization is an investment for the future, but the

customer cannot change everything at once, it will be a step by step

migration.”(Interviewee 7)

One further challenge that can affect the industry is the higher level of competition,

which is not necessarily just from the competitors but from new business models that

the industry have to adapt in order to compete in the global market.

”I think the business models will change. Right how companies provide a product,

the customer installs it or somebody else installs it and then thats it. The business

models will shift more to a service oriented business model, rather than providing the

product first and service in being around, making sure the product works

well.”(Interviewee 5).
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In addition to the lack of knowledge, high investments and the high level of com-

petition, digital technologies also bring implications in terms of data security, data

storage and quality of the data. These technological challenges are, according to the

interviewees, also affecting the customers decisions whether to invest or not.

”The next challenge, and I believe is the important part, companies like ABB would

need to start thinking seriously about how to find more translations for the

data.”(Interviewee 6)

”Automation is like a black box, it must be repeatable, it’s about engineering

knowledge.”(Interviewee 7)

4.1.2 Identified opportunities for digitalization

Digitalization is currently being an interesting topic, and companies are having

the opportunity to develop through digitalization.

”The space for digital solutions is open now. We have to place ourselves into the

space and commit.”(Interviewee 7)

Technology will continue developing within these industries,

”The more intelligent the equipment is, the less money you spend with

production”(Interviewee 3).

”In the future equipment will become smaller, even more and more efficient, less

expensive, and it will monitor itself, and even maintain itself. The future is

something like this, transformers, that can be in the factories for at least 40 years,

able to self-monitor, should any component be defective, not defective at the breaking

point, the equipment should be able to request for a part replacement”(Interviewee 3).

The food value chain consists of many stages, from the farmers to retailers and

restaurants. Implementing new technologies for digitalization, integrated with au-

tomation, across the whole value chain can allow value creation for customers.
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There are three clear factors driving digitalization forward within the food indus-

try. The first one is the need for higher food safety, the second one is the need for

higher resource optimization and the third one is the need for reducing the costs in

the factories.

The processed meat industry faces big challenges due to low automation level

in the processing parts, tough working conditions and high cleaning requirements

which is an essential part of the daily operation. The cleaning in the processed meat

factories is often outsourced which entails risk due to very low or no knowledge about

the technical and electrical equipment in the factory.

”Digitalization is the combination of IT and automation that brings the value. It is

all about cost reduction and safety, safety for the food and safety for the people.

Safety for food means no damage of packaging and no contamination, by digitalizing

you can have full tracking and traceability”(Interviewee 2).

Digitalization creates value in the food industry by reducing the costs in the

manufacturing companies. Cost can be reduced by avoiding unplanned stops in the

production, assuring the quality in the processes by accomplishing different measure-

ments and reconnecting and optimizing the value chain. Another way to create value

is to integrate the whole value chain and distribution channels. By doing this the

value chain will be more efficient and companies will avoid large stock of both raw

materials and finished products. This can in turn bring value to the organization in

terms of co-working in a more modern way.

”Energy efficient, renewable energy sources and material recycling, readjusting these

could all be achieved through digitalization. The added value that the customer is

actually looking for is related to their corporate identity, sustainability, of course its

also cost, (more intelligent equipment, the less money you spend on maintaining it)

and of course you expect to grow your business” (Interviewee 3).
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”You dont get advantage of the digitalization if you dont integrate horizontal and

vertical operations in the value chain. Digitalization without automation does not

happen”(Interviewee 2).

”The automation and digitalization of processes in the factory such as packaging,

can reduce the expenditures on salaries and staff ”(Interviewee 9).

The purpose of digitalization within a processed meat factory is to monitor manu-

facturing execution at all levels, in order to predict maintenance and prevent damages

and shut downs.

”By using smart sensors in e.g. motors, you can know when you actually should

stop the production in a plant in order to replace it or maintain it. You can reduce

the energy consumption and your downtime in the production”(Interviewee 3).

”If the machines themselves could report the need for maintenance or service, it

would contribute to greater safety for both food and staff”(Interviewee 10).

This can be achieved by industrial automation where software, data management

and reporting services are included. The optimization of the use of resources e.g.

water and energy is a key factor for a more sustainable factory with reduced impact

on nature. Also, food safety is driving the industry,

”The main drivers are the cost reduction and safety. Cost reduction from different

perspectives e.g. efficient equipment and labor cost. Whatever you can automate you

automate. It is all about cost reduction and maintenance. If you can prevent and

predict maintenance, you reduce maintenance cost and down time, and improve the

efficiency of the equipment”(Interviewee 2).

”Doing the integration, factories know when each stage in the process is finished so

two steps in advance they can e.g. order transport of the finished goods”(Interviewee

2).
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”Within these industries, you have still papers moving top-down, left-right, and then

the people are manually typing all the parameters for quality and maintenance.

Cooling rooms for finished produces is one of the most expensive cost for the

customer.”(Interviewee 2).

The food industry also has challenges, seen by the interviewees as opportunities

for digitalization.

”The biggest challenges in the industry will be food safety and food hygiene. Another

challenge is to protect the interest of the company if anything goes

wrong”(Interviewee 5).

4.2 Complementary food industry study

This section presents the empirical results of the complementary food industry

study, where potential customers ranked different aspects regarding the importance

of digitalization and value co-creation. Eleven answers were obtained, all of them

were customers belonging to the food industry.

Generally, the level of digitalization within the factories were between 30% to 70%,

where the bakery industry was the lowest digitalized followed by the processed meat

industry.

The majority of the respondents ranked to opportunity to analyze data to develop

solutions as one of their main expectations regarding digitalization. The customers

expect also be able to predict and prevent problems in the hardware and to transfer

and store data in the cloud.

According to the respondents, digitalization enable value co-creation since it makes

it possible for the customers to achieve a higher competitiveness. Also, by improving

the safety in the factories for both the products and the people. Gaining higher

control over the production steps in the factory was almost equally ranked as the

opportunity to optimize the usage of resources in the factories. Finally, the lowest
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ranked factors for value co-creation were the opportunity to reduce human labor and

to reduce the overall production costs.

All the respondents agreed on that digitalization require big investments. How-

ever, cyber security in terms of protecting sensitive information is often perceived as

a major challenge than the investment itself.

Overall, the respondents believe that problems in the hardware or the production

steps can be detected or prevented before they actually occur. The respondents

affirmed that the providers could offered them more support to detect problems in

the factories than they currently do. The majority of the respondents ranked the level

of support that they receive from the providers between 25 % and 35 %. According to

the respondents, this percentage could be improved to generate value for both parties.

When it comes to the provider-customer relationship, the respondents believed

that lower costs and after-sales services are the most important factors. Other al-

most equally important aspect is a higher level of interaction where the provider and

customer can design solutions together. According to the respondents, it is also im-

portant for the customers to have better knowledge regarding digitalization and how

they can benefit from it.

4.3 Summarizing the results

The table below summarizes some relevant quotes from the interviews and the

complementary food industry study.
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Table 4.1: Categorizing the empirical results into chal-

lenges for digitalization

Challenges for digitalization in the food industry

Lack of knowledge

”Companies might be having the wrong approach to the

customers, overlooking opportunities for digitalization”

”Customers find it difficult to define the return

of investment when it comes to digitalization”

”Providers have a lot to learn and teach”

Investments
”The companies need to make higher investments

than before”

Competitors

”The level of digitalization is bigger in other

industries”

”Many providers don’t know exactly where to go other

than the existing portfolio”

”Everybody is trying to develop through digitalization”

”It’s an issue to become a better competitor”

Cyber security
”It becomes a challenge to protect the company’s assets”

”Cyber security, can be taken care of ABB Ability”
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Table 4.2: Categorizing the empirical results into oppor-

tunities for digitalization

Opportunities for digitalization in the food industry

Interesting topic

”The food industry is becoming a big topic for us”

”We need to approach the customers in the food industry

in a well-structured and coordinated way”

”The market is attractive”

Safety

”Carrying heavy things all day long is not healthy”

”The industry require techniques to increase

safety and hygiene”

Better conditions

”Digitalization is a key for a work place with

better working conditions”

” You remove heavy work, increase revenues, take away

sickness and streamline the processes”

Work opportunities

”Digitalization enables more work for the end customers”

”People actually stay in the company and do

valuable work at other levels”

”You reduce tough jobs and creating new

job opportunities”

”People will work less and have more time

for personal life”
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More control

”Digitalization enable to follow the processes in the factory”

”Possibilities to track and trace batches and

integrate operations horizontally and vertically”

”Integrating islands of automation on the floor to

simulate processes”

”Sensor provides you with information on real-time

on your hardware condition to prevent damages and

predict maintenance”

”Sensors will e.g. monitor vibration, heating and overheating”

Sustainability

”The more focus on digitalization, the more

efficient usage of water it will be”

Complexity is increasing so you need a digital

solution for the optimization of resource usage

Reduce costs

”Reducing inventory and predicting maintenance”

”Opportunity for standardization”

”The more intelligent the equipment is, the less

money you will spend in production”

Competitiveness

”We want to help the customers become better

and achieve a competitive advantage”

”You expand your portfolio through differentiation”

”Better flexibility and time to market”
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5. ANALYSIS

In this chapter, the literature review and the empirical results are analyzed in order

to identify challenges and opportunities for digitalization within the processed meat

and bakery industries.

Digitalization is today present in almost everything we do, but its applications

still seem to be limited or underutilized, and sometimes only offered as an added

service to products. This technological development creates giant opportunities for

innovation of both products and services, but also of companies’ value co-creation

mechanism.

The first research question addressed in this study wanted to contribute to current

theories regarding digitalization capabilities as enablers for value co-creation. By

doing a field study within the food industry: processed meat and bakery, we aimed

to find the challenges and opportunities for digitalization within these industries.

The choice of performing the field study within the food industry, and specifically

the processed meat and bakery industries, is based on ABB’s interest on identifying

what actually is driving the technological development within these industries. In

addition, the processed meat and bakery industries are facing different challenges,

most of them related to digitalization and process automation, giving the providers,

in this case ABB, a wider range of opportunities for gaining a better market position.

When analyzing the data, collected through the literature review, the interviewees

and the complementary food industry study, a number of challenges and opportunities

for digitalization could be distinguished, presented in table 5.1. All of them are

explained in this chapter.
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Table 5.1: Challenges and opportunities for digitalization within the food industry

Challenges Opportunities

- Lack of knowledge - Technical improvements

- Investments in innovation - Food safety

- Cyber security - Process integration

- High level of competition in the

industry

- Optimization of resource consumption and

sustainability

- Quality - Cost reduction

- Policy instruments - Increased product diversity

5.1 Challenges for digitalization

Early in the literature review (see chapter 2), many important factors for value

co-creation could be distinguished. One of them was, what we have decided to name

the lack of knowledge at both the provider and the customer. We have chosen

to categorize this aspect as a challenge for digitalization because of how it affects

the customers choice to invest in digital solutions. Through the empirical results

(see chapter 4) we could notice that, on one hand, the majority of the customers do

not have enough knowledge about how they can benefit from digitalization. On the

other hand, the providers, in this case ABB, acknowledge that they could place more

resources in e.g. training the customers. The lack of knowledge is not only from

the customers perspective. Both the literature review and the empirical results show

clearly that although digitalization is an interesting topic, many of the providers

do not have the capacity or expertise required to fully develop or integrate digital

solutions to existing products. Because, as explained in the literature review, the

interaction between the provider and the customer might be vital to identify and
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design the right customer offer [Aarikka-Stenroos and Jaakkola, 2012]. Also, the

providers that do not focus on getting to know the customer, do not understands

the customer needs, which results in solutions that might not match the customers

expectations.

In the era of digitalization, the customer plays a key role when changing com-

panies’ strategies and processes. Companies need to seek for innovation of the clas-

sic way of establishing and maintaining the relationship between providers and cus-

tomers. New strategies should promote the prolongation of the provider-customer

relationship since the customers often expect more than what they get through the

after-sales services. Keeping the customer longer within the value co-creation sphere

proposed by Lenka, Parida and Wincent [2017] (see figure 2.1), can increase the

opportunities to create value for both actors. This can be done by a wider interac-

tion which in turn enhances the customer relationship and the customer experience.

The customer experience is one key factor regarding value co-creation since a happy

customer is more likely to have a longer cooperation with a company. In order to

enhance the customer experience, the provider needs to learn about product, ser-

vices and technologies. This is important in the sense of keeping a healthy company

culture. People, and especially workers on the floor, may feel uncomfortable when

machines are replacing their tasks more efficiently. Besides, some companies might

have long employment contracts, facing challenges to decrease the human workforce

in the factories.

The second identified challenge for digitalization in the food industry was the in-

vestments in innovation. The automation and innovation of processes in a factory

can require a big investment. For the providers, it generates challenges in terms of

offering good products and services at a price that is relatively low, but that still

covers the production costs. One solution for the provider might include the update

of the business models, which in turn requires long processes for adaptation. Again,

the adaptation of products is dependent on the interaction between the provider and
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the customer, which leads us to the third challenge for digitalization named as cyber

security.

A higher interaction between the provider and the customer might in turn cre-

ate challenges in terms of confidentiality and cyber security. Also, the provider and

customer interaction can lead to interdependence [Laudien and Daxböck, 2016]. For

the customers within the food industry, recipes for end products or process informa-

tion can be sensitive to share with the providers. For the providers, the information

regarding the customers and e.g. their strategy to market is in many cases confiden-

tial. In the literature review (see chapter 2) we discussed simulation techniques that

allow simulations on the supply chain where both the provider and the customer can

protect their assets.

The interest in digitalization is increasing continuously and the companies interest

in developing integrated digital solutions is in focus in many industries and the food

industry is being one of them. On one hand, the eating behavior and the demand

for higher product diversity require factories to become more flexible and to produce

more in less time. On the other hand, the global potential of development for the food

industry is increasing. These aspects result in companies, such as ABB, competing

with each other in order to gain bigger market share. Throughout the study, we

identified that the higher level of competition is a challenge when the providers

are not quick enough to innovate the customer offer. We have decided to categorize

the increasing level of competition as a challenge for digitalization since it becomes

a clear challenge for the providers trying to maintain their position on the market.

In some cases the providers do not manage to develop their customer offers at the

same pace as the technology is developing. This can, in the end, affect the providers

economically since a solution to keep their position in the market is to offer products

and services of high quality at a lower price than their competitors.

The customers emerging demand for digitalization and the increasing number of

competitors are also creating challenges in terms of quality. Three clear drivers

within the food industry have been identified throughout the study: food safety, cost
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reduction and sustainability. They all are considered as opportunities for digitaliza-

tion and explained in section 5.2 below. Although the three drivers are categorized

in this thesis as opportunities for digitalization, they generate huge challenges for

the providers to meet the customer requirements. The products and services needed

within the food industry often need to fulfill certain security standards. In order

to meet the customers needs, the provider might need to invest in adaptation and

customization of products. The adaptation of products might, in turn, affect the

development of new business models. In many cases, a new business model might

involve providing the products by leasing. Once a product is customized, it increases

the risks for the leasing company. If for some reason, the leasing company is forced to

recall a product, it is more difficult to lease a customized product to another customer

since the product already has been adapted for other specific needs.

Another identified challenge for digitalization was the policy instruments. In

factories, a lot of the opportunities for digitalization are related to cost reduction and

energy efficiency measures. The implementation of digitalization in a factory allow

the real-time monitoring of processes, but also simulations that can show the real

energy consumption of specific production processes. In that way, the factory can

identify the most energy and cost demanding areas and invest on suitable solutions.

Many factories need to fulfill different requirements when it comes to e.g. the level

of emissions. This can in turn create challenges for the providers to offer hardware

and software solutions to e.g. keep the emission level within the required parameters.

In this case, high quality and reliable products and solutions can generate value co-

creation.

5.2 Opportunities for digitalization

The first aspect categorized as an opportunity for digitalization is the technolog-

ical improvements. For digitalization to be possible, smart components are needed.

The smart components are then embedded into the hardware, allowing applications,
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solutions and opportunities. A majority of the interviewees in the empirical study

(see chapter 4) agreed on that the space for digitalization is open because of the

improvements in the technology and the decreasing prices of such components e.g.

connected sensors.

Food safety is one of the main drivers in the processed meat and bakery indus-

tries. It is often divided into safety for the food and safety for the people.

According to one of the interviewees (see chapter 4), contamination often happens

while the food is being handled by humans. In other words, when people establish

contact with the open food, and food safety means in this case less human contact

with food. The reason why food safety is categorized as an opportunity is because,

by implementing digitalization in the industries, the customers will mainly be able

to track and control each step in the production, which also is what the customers

are asking for (see section 4.4). As explained in the challenges, the investments in

innovation can be significant at first. However, both we and the interviewees believe

that digitalization might have the potential to decrease the costs in the long run.

On one hand, it will have the potential to reduce manual work which in turn can

increase the efficiency of the processes. On the other hand, having control of the

production processes, the customer will be able to detect and prevent damage on

the hardware and plan for production stoppages. Food safety include also that the

raw materials are being handled quickly, since both the processed meat and bakery

industries are very time dependent. The supply chain ”from grass to glass” needs to

go fast. Another aspect regarding food safety is keeping foreign objects away from

the production stages where the food is being handled openly.

Also, digitalization allows safety for the people. The environment in a processed

meat factory is often very harsh and dirty. Also, increasing the level of automation

and digitalization in the factories, many of the hard work tasks might be replaced by

e.g. robots. There are many cooling rooms where the raw materials are being stored

waiting for the next step of the process. The people working in the factories must

often go through the cooling rooms, often without concerning about putting on more
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clothes. Another factor is cleaning in the processed meat factories. It implies often

wet floors which can be dangerous for the workers.

We believe that another opportunity for digitalization is the customers demand

for higher process integration. Very often, the different machines in the factories

are already equipped with smart components but not connected to each other. This

results in automation islands in the factories which actually do not fully bring value to

the customer. Implementing digitalization, those automation islands, the machines,

can actually be connected to each other in order to follow and plan production stages

in advance. This means e.g. starting the cooling rooms two or three stages in advance,

or book transportation for the final products in advance in order to avoid having a

large stock of final products.

As mentioned in the literature review (see chapter 2), both the processed meat and

bakery industries are very energy demanding. This turns optimization of resource

consumption and sustainability into significant drivers within the industry. In the

factories, the cooling rooms require high amounts of energy. By introducing digital

solutions in the factories, robots could be used over nights without the light needing

to be on. Also, when it comes to sustainability, companies benefit from digitalization

in terms of reduced emissions which in many countries e.g. leads to reduced costs. In

Sweden, a way of encouraging companies to reduce their emissions is by introducing

tax for emissions.

Another factor identified as an opportunity for digitalization is the cost reduc-

tion. As explained above, the process integration and automation allow higher con-

trol, also allowing the opportunity to identify stages of the production that are being

the most cost demanding. We believe that this creates opportunities for innovation of

the customer offer in terms of easier accessibility to real-time cost and benefit reports.

The last opportunity for digitalization identified throughout the study was the

increased product diversity which also addresses one of the drivers within the

bakery industry: the increasing demand for e.g. gluten- and lactose- free products.

As explained earlier, digitalization allows higher monitoring and control, which also



49

facilitates for cleaning purposes. If e.g. a kind of bread is made in a production line

that later is going to be used to make another kind of bread, it is crucial to have

high cleaning standards. Through digitization, new stages in the production can be

included where e.g. different ingredients can be detected which in turn allow a faster

detection and response when a product is containing wrong ingredients.
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6. CONCLUSION

In this chapter, we are aiming to present how the challenges and opportunities

presented in table 5.1 can be related to the capabilities and mechanisms proposed by

Lenka, Parida and Wincent [2017] (see section 2.3).

As mentioned in the literature review (see chapter 2), recent research presents

three proposed capabilities and two proposed value co-creation mechanisms; the in-

telligence capability, connect capability and analytic capability, and the perceptive

and responsive mechanisms [Lenka et al., 2017]. Through this study, we can con-

clude that the capabilities proposed by Lenka, Parida and Wincent [2017] for the

manufacturing industry, also seem to have bearing in the food industry. Another

conclusion regarding the digitalization capabilities mentioned above is that we be-

lieve that they must be implemented simultaneously in order to reach a high level of

value co-creation. Although Lenka, Parida and Wincent [2017] have chosen to divide

the digitalization capabilities into three, implementing them simultaneously can help

address the challenges and opportunities for digitalization identified in this study,

presented in table 5.1 (see chapter 5).

When analyzing the value co-creation sphere showed in figure 2.1, proposed by

Lenka, Parida and Wincent [2017], we would like to contribute with one further

mechanism identified through this study. Lenka, Parida and Wincent [2017] proposed

two value co-creation mechanisms which mainly focus on the detection of problems

and how fast the provider address those. However, one of the main conclusions that

can be drawn from this study is based on the importance of relationship and learning.

The lack of knowledge at both the providers and the customers seem to have direct

impact on the value co-creation process. We believe that a company would hardly

reach the perceptive mechanism or the receptive mechanism without first focusing
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on the customer relationship. Also, the providers knowledge of the customers needs

and expectations, and the customers knowledge of how to benefit from digitalization

need to be in focus before entering the problem-detection process. This fact reinforce

our believe on starting the value co-creation process with the mechanism which we

decided to name the mechanism of relationship and learning.
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7. MANAGERIAL IMPLICATION: RECOMMENDATION

TO ABB

Throughout the study, several challenges and opportunities for digitalization were

identified. All of them, can somehow, be addressed by digitalization. We will in this

section, focus their relevance for ABB who order this study, but several of these

recommendations do also have bearing for similar industries.

Currently, providers such as ABB are offering products, solutions, services and

systems to the processed meat and bakery industries. In this case, ABB has the

capability to contribute to the development of their customers within these industries.

Combining digital solutions to existing product portfolio would help the customer to

improve their processes and reduce their costs.

ABB is strongly focusing on serving customers with digital opportunities in the

food segment. However, providers, including ABB, are facing a high level of com-

petition. ABB’s current position in the food industry is weaker than in the heavy

industries. ABB is leading in many industries, the majority of the interviewees in the

empirical results, agreed on ABB not being equally strong within the food industry.

The reason for this is their late entrance into providing products, solution, and ser-

vices for the food industry, maybe leaving space for its competitors to gain a bigger

share of the market.

In order to develop within the food industry, one key factor is to be more present

with the customers. The customers need to learn about ABB’s offer to this market.

This can basically depend on how the providers present themselves to the customers.

Some clear development opportunities for ABB within these industries are the

customer focus and having enough capacity to quickly develop products and services

e.g. a good tool to simulate the processes. A similar solution exists today for robots
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but not for the processes, the whole process line or the whole factory. However, the

interviewees in the empirical results believe in ABB’s potential to achieve this.

We believe that future business will focus more on the importance of the customer

experience. It is very important for the providers to detect the customers problems

quickly and turn it in to provide a solution. The provider and customer need to

have continuous communication in order to understand each other. If a provider is

proactive, it is possible to generate a good relationship with the customer.

Value can also be created for the customers when the providers learn and explain

which advantage digitalization has in a factory e.g. reducing heavy work. For that

reason, we want to discuss the following suggestions that we believe should be included

into the customer offer in order to co-create value within the food industry, focusing

on the processed meat and bakery industries.

Learning and relationship: We believe in the importance of a strong relationship

with the customers, built up through interactions in an early stage. Our empirical

results of the interviews and the complementary food industry study, show that the

customer is open and, most of all, willing to participate and contribute to the identifi-

cation and solution of their own problems. We believe that this would result in higher

value creation for the customer since they would increase their technical knowledge

and would not need to hire external expertise. This would in turn create value for

ABB, since the customer automatically would feel that we care about them.

Create a platform of digital solutions and applications: Using the ID number and a

product key (code), each customer will have the opportunity to enter the platform and

choose/buy/add applications such as the generation of daily reports, data storage,

maintenance features, training and education etc. This will allow the customer to

gain higher control of the processes in the factory, and the customer would only pay

for the specific add-on services.

Service on demand: By introducing service on demand, customers can stay con-

nected 24/7 with their provider. It is opening a new way to communicate and sell

service agreement, since ABB will be able to offer quick technical support to their
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customers. This can be done stronger through a mobile application. It should be easy

for the customer to report their error and once the error is sent from the customer,

ABB will receive the message immediately. Focusing once again on the customer

experience, we believe that the customer would appreciate to receive support in one

hour from the moment that the error has been identified. Through the application,

the customer should be able to track the technical support and predict the time of

arrival. This gives the customer the opportunity to plan their remaining production

and to stay satisfied afterwards. In the end, it also benefits ABB since we believe that

a satisfied customer requires less investments in time and money than a disappointed

one.

Upgrading from bluetooth to internet communication: One of the opportunities

that digitalization is conveying is the internet communication. The mobile applica-

tions should facilitate the customers needs and their behavior by giving them the

opportunity to control their processes even when they are not next to a machine or

in the factory. The customer should have the possibility to be connected anywhere

at anytime. Therefore we suggest to replace bluetooth with other types of wireless

communication such as the internet.

Collaborative robot: This will imply big investments for the customer, but if we

show the increase in benefits, the investment would be worth it. The technology is

here, YuMi, the collaborative robot, is designed to work parallel to humans, and is

easy to program. But how to pay for the robot? We believe that for the robots,

in this case YuMi, the customer should sign a contract where the customer pays a

monthly salary to the provider. If the robot exceeds the agreed performance, the

provider would pay for the performance of the robot.

Leasing: This option is interesting but requires a third actor to be involved, the

leasing company. What happens is that the leasing company buys the hardware, for

example, a robot and provide it to the customer through a leasing contract. This

method can work easily for standard products, and in case one customer does not

pay, the leasing company takes it back and sells it to another customer. We believe
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that leasing might be interesting for the customers within the food industry that need

standard product, offering leasing for customized product would increase the risks for

ABB and the leasing company.



56

8. DISCUSSION AND SUGGESTION FOR FURTHER

STUDIES

A discussion about the quality of this study and suggestions for further studies will

be presented in this section.

Fulfillment of the purpose: The first study question in this thesis was defined as

”Which digitalization challenges and opportunities can be addressed by digitalization

capabilities to co-create value for the provider and the customer?”. Through both the

literature review and the empirical results, we could collect information to addressed

the study questions. Finally, the findings resulted in a number of identified challenges

and opportunities for digitalization. The answers are presented in section 4 and

analyzed in section 5.

The second study question was defined as ”How could ABB’s offer to the cus-

tomer in the food industry be developed by taking advantage of digitalization?”. By

analyzing the literature review and comparing the findings to the empirical results,

some suggestions on how ABB should work to develop an offer to the customer could

be defined and explained.

Having reached answers to both study questions, we believe that the purpose of

this study has been fulfilled.

Methodology evalution: One important factor that may have limited the re-

sults for this study is the choice of the interviewees. Since all interviewees and the

customers that have been visited were proposed and chosen by ABB, there is a pos-

sibility that the empirical results have been affected. It would be possible to obtain a

wider perspective in the empirical results if the interviews were more focused on the

customers or if not all interviewees belonged to ABB as a company. The objectivity

would then increase and we believe that the level of trustworthiness of the study

would have been higher.
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Other relevant aspects regarding the methodology have already been discussed in

section 3 and won’t be repeated in this section.

Future studies: To find the most accurate challenges and opportunities for

digitalization within the food industry and how it can co-create value, further studies

must be developed. The study must be more objective than this study has been

and not having much focus on what the staff for the particular company believes

regarding how digitalization co-creates value, but the customers point of view. To

achieve a more profound study, we believe that further studies must be more focused

on customer companies and their opinion regarding the subject.
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A. APPENDIX - COMPLEMENTARY FOOD INDUSTRY

STUDY
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