
 
 

Master of Science in Industrial Economics and Management 
May 2021 

The relations between CRM, BPM, and IT 
A study done on Swedish SMEs 

Velija Povlakic  



ii 
 

This thesis is submitted to the Faculty of Engineering at Blekinge Institute of Technology in partial 
fulfilment of the requirements for the degree of Master of Science in Industrial Economics and 
Management. The thesis is equivalent to 20 weeks of full-time studies. 
 
The authors declare that they are the sole authors of this thesis and that they have not used any sources 
other than those listed in the bibliography and identified as references. They further declare that they 
have not submitted this thesis at any other institution to obtain a degree. 

Contact Information: 
Author: 
Velija Povlakic 
E-mail: vepo12@student.bth.se 

University advisor: 
Philippe Rouchy 
Department of Industrial Economics 

Faculty of Engineering 
Blekinge Institute of Technology 
SE-371 79 Karlskrona, Sweden 

Internet : www.bth.se 
Phone : +46 455 38 50 00 
Fax : +46 455 38 50 57 

  



iii 
 

ABSTRACT 
 
Background 
SMEs are the backbone of the economies across the world, and the different markets they 

function in have been globalized in recent years. This has resulted even greater demands on 

SMEs different capabilities to give them the competitive edge they need to stay in front of 

competition. Some identified capabilities that can give them superior advantage to 

competition are information technology, business process management and customer 

relationship management. These capabilities have been studied in different context and on 

different levels. However, in this study the focus is on the different dimensions of IT and 

CRM in relation to BPM. More specifically the dimension of IT being IT knowledge and IT 

operations and the dimension of CRM being Customer interaction management. 

Objectives 
The goals of this study are to give further understanding into the characteristics of the SMEs 

IT knowledge, IT operations, Customer interaction management and Business process 

management. And the interrelationship between these capabilities. 

Methods 
Structural equation modelling was used for the analysis of the answers received on a 

questionnaire sent out to different SMEs performing in different sectors on the Swedish 

market. 

Results 
The study resulted in 195 gathered answers, whereof 169 were used, from SMEs working in 9 

different sectors, the predominant sector was the manufacturing sector. The results suggest 

that the CIM capabilities is the strongest one, followed up by ITK, BPM and the lowest being 

ITO. The analysis suggested rejected the hypothesis of a positive direct impact between ITK 

and CIM and ITO and CIM. But it accepted the hypothesis of a positive direct impact of BPM 

on CIM. 

Conclusions 
The findings suggest that SMEs must rethink their BPM and ITK capabilities as negative 

correlations were found between ITK and BPM. Additionally, it was found that BPM 

mediated a negative effect between ITK and CIM. Future research should be done to 

understand where the misfits between BPM and IT lies in SMEs in different sectors. 
Keywords: CIM, ITK, ITO and SEM  
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SAMMANFATTNING 
 
 
Bakgrund 
Små och medelstora företag är ryggraden i många ekonomier världen över och de olika 

marknaderna de opererar i har blivit globaliserade under de senaste åren. Detta har resulterat i 

ett allt större krav på små och medelstora företags olika förmågor att kunna ge bolagen den 

konkurrensfulla fördel som de behöver för att ligga i framkant. Några identifierade förmågor 

som kan ge dem en överlägsen fördel till konkurrens är informationsteknologi, 

businessprocess management och customer relationship management. Dessa förmågor har 

varit studerade i andra kontexter och på olika nivåer förr. I denna studie kommer de olika 

dimensionerna av IT och CRM i relation till BPM bli studerade. Mer specifikt, kommer 

dimensionerna IT kunskap, IT användning och kundinteraktionsstyrning studeras i relation till 

BPM. 
Syfte 
Syftet med studien är att ge en ökad förståelse kring de små och medelstora företagens IT 

kunskap, IT användning, kundinteraktionsstyrning och BPM. Samt ge en insyn på 

relationerna mellan dessa olika förmågor. 

Metod 
Structural equation modelling användes för att analysera svaren som lämnades på en enkät 

som skickades ut till olika små och medelstora företag som opererar i olika sektorer på den 

svenska marknaden.  
Resultat 
Studien resulterade i ett insamlande av totalt 195 enkäter, varav 169 användes i analysen, 

svaren lämnades av små och medelstora företag som rör sig inom 9 olika affärssektorer, en 

stor del av företagen som svarade på enkäten kommer från tillverkningsindustrin. Resultaten 

föreslår att CIM är den starkaste förmågan, följt av ITK, BPM och sist ITO. Analysen 

föreslog att hypoteserna om att det inte finns en direkt relation mellan ITK och CIM samt 

mellan ITO och CIM. Fast hypotesen om en positiv effekt av BPM på CIM accepterades. 

Slutsatser 
Fynden föreslår att små och medelstora företag behöver tänka om deras BPM och ITK 

förmågor då en negativ relation mellan förmågorna hittades. Från studien kan även slutsatsen 

om att BPM medlar en negativ effekt mellan ITK och CIM. Framtida forskning bör göras för 

att bättre förstå missanpassningen mellan BPM och ITK för respektive sektor. 
Nyckelord: CIM, ITK, ITO och SEM 
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1 INTRODUCTION 
Businesses today are striving and competing in a dynamic and global market. To survive and 

to stay competitive organizations have made information technology an integral part of its 

daily business. From using desktops, smart phones to having IT-systems in key organizational 

functions as customer relationship management, human resource management, finance etc. 

Thanks to the IT-products businesses have a good chance of staying ahead. But to only have 

the right tools i.e. technology in place is not enough to stay ahead and affirm market 

dominance. One could argue that a good business process management praxis should be 

adopted to stay ahead and to continue building on this competitive business advantage 

(Martelo Landroguez, Barroso Castro and Cepeda-Carrión, 2011).  

 

Additional to using business process management, other ways to gain competitive business 

advantage compared to competition is to adopt a good customer relationship management 

(Wang and Feng, 2012). As there are multiple benefits in using IT, BPM and CRM. This 

study will try to analyze the interrelations between these. This is a very complex task, to study 

these relations, a researcher could take a resource-based view approach (RBV) (Madhani, 

2010). Simply explained, by taking an RBV, one can describe and understand the interplay 

between resources of business to achieve some level of performance. In other words, a 

business analyst could analyze the resources used by an HR-department to understand how it 

impacts business performance. However, a key flaw of the RBV is that it assumes that the 

business environment is static. And given the globalization of today and the constant change 

firms face, the RBV fails to give a good understanding of why a business has or has not 

failed. Therefore, new research theories have been needed to be able to study this. This had 

led to the dynamic based view approach, DBV is an extension of the RBV and it could be 

used to study today’s businesses. The biggest difference is that the DBV approach focuses on 

the ability of the firm to respond to changing business environments, as well as its ability to 

create and renew resources as well as changing the mix of resources. DBV has a bigger focus 

on businesses dynamic capabilities (Madhani, 2010). 

 

Researchers have come a long way in defining the different functions of businesses as 

dynamic capabilities. And this study is exploring some of these dynamic capabilities’ which 

firms could have. These being the IT capability, the business process management capability 
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and customer relationship management capability of SMEs. The IT capability is a capability 

consisting of three dimensions, IT knowledge, IT operation and IT infrastructure (Turulja and 

Bajgoric, 2017). Similarly, the customer relationship management capability is also consisting 

of three-dimension, customer interaction management, customer relationship upgrading and 

customer win-back (Wang and Feng, 2012). Finally, the business process management 

capability denotes the company’s ability to manage and improve business processes of an 

organization with the final goal being to achieve sustainable competitive advantage (Van 

Looy and Bergh, 2018). 

 

A good use of the IT, BPM and CRM capabilities together is rare but when done correctly it 

is having been proven to be leading to superior advantage compared to competition (Zaby and 

Wilde, 2017).  

 

Previous studies made by Wang and Feng (2012), Turulja and Bajgoric (2017), and Zaby and 

Wilde (2017) as well as Rahimi, Möller and Hvam (2016) show that a relationship between 

IT, BPM and CRM do exist. However, the need of this study arises as the relationship 

between the specific dimensions of the mentioned capabilities have not been studied in the 

same context as this study. This study is also needed to increase the understanding for both 

researchers and businesses in how IT Knowledge, IT Operation, BPM and Customer 

interaction management are related to each other.  
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1.1 Problem Description 
 

Therefore, the purpose of this study is to give an understanding of how firms IT knowledge, IT 

operation, customer interaction management, business process management are affecting each 

other. There are multiple incentives to do this study, as it would benefit both future research 

with more crisp research regarding the interrelations between the IT, BPM and CRM. The study 

will also give small and medium sized enterprises better understanding of what ability they 

should be focusing on to improve their business performance. Furthermore, the objectives of 

the study are to provide insight into the interrelationship between the mentioned SME abilities. 

To solve the problem of this study, the study will also try to answer on the following 
questions: 

RQ1: Is customer interaction management in Swedish SMEs affected by the studied 

organizational abilities?  

RQ2: Which of the organizational abilities have the greatest impact on customer interaction 

management?  

RQ3: What is characterizing Swedish SMEs customer interaction management?  

 

1.1.1 Delimitations 
 
In this study, the assumption is made that all Swedish SMEs should have an IT-, BPM and 

CRM capability as these are core functions that businesses work with in one way or another. 

Furthermore, the financial performance of the SMEs in the sample will not be studied, instead 

it will be assumed that these different capabilities, when adopted and used correctly, are 

impacting financial performance in a beneficial way (Zaby and Wilde, 2017). Another 

assumption is made that the sample used in this study is doing well in representing the Swedish 

SMEs from the studied sectors, the sectors being I) Bank, Finance, and Insurance, II) 

Recruitment, III) Construction, IV) IT, V) Healthcare, VI) Transport, VII) Consultancy, VIII) 

Law and IX) Industry and Manufacturing. The constructs could also have been operationalized 

by different indicators; however, these indicators have been used and tested in other studies 

before. Finally, given that Sweden is a strong economy the findings could possibly only be true 

for other high performing economies. 
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2 RELATED WORK 
 

2.1 Information Technology Knowledge 
Knowledge is a very complicated concept to quantify as knowledge is a mix of information 

with experience, context, interpretation, and reflection (Tippins and Sohi, 2003). Like other 

specific domains of knowledge, information technology (IT) knowledge is distinguishable as a 

subset of the more general understanding of knowledge. As IT falls in the category of “technical 

knowledge”, which can be defined as a set of values and procedures that can be used to bring 

out change towards desired ends (Tippins and Sohi, 2003). Technical knowledge has also been 

described as know-hows within a specific context. That is, given specific situations, the correct 

sequence of actions and administration of suitable decisions can lead to predictable outcomes 

(Tippins and Sohi, 2003).  

 

IT knowledge is important for SMEs to stay competitive and to achieve superior performance. 

The knowledge is needed by SMEs for them to tailor software, negotiate with IT suppliers and 

to cooperate with external developers in the development of software (Ashurst, Craig and 

Herring, 2012). Recent studies also show that IT knowledge is a key component of SMEs 

innovation ambidexterity, which means the capability of a firm to pursue both an incremental 

and radical innovation which in the end leads to better firm performance (Acosta, Popa and 

Martinez-Conesa, 2018). 
 

2.2 Information Technology Operation 
 

The concept of information technology operation involves the application of IT to business 

processes. IT operation enables a shared language between business and IT so they can benefit 

from each other (Pérez-López and Alegre, 2012). The benefits are, enablement of internal 

collaboration, which creates an environment where business opportunities can be considered in 

the light of IT understanding. Furthermore, IT operation enables a better management of a 

firm’s customer base, more organized information about customers and faster and more 

efficient communication paths within the company (Pérez-López and Alegre, 2012). Finally, 

for a firm to unlock the benefits of IT operations they need good managerial skills, problem 

solving skills and core technical skills (Pérez-López and Alegre, 2012). 



5 
 

2.3 Business Process Management  
BPM is a holistic management approach that improves organizational performance, it enables 

monitoring of processes, process performance and it facilitates process improvements, in the 

BPM context, all process categories (core, support and management processes) are in the focus 

for improvement (Pejic Bach et. al. 2019; Zaby and Wilde, 2017). A good business process 

management practice enables the organization to create dynamic and flexible collaboration 

needed to adapt to the changing conditions of the global market. In its early days business 

process management was initially focused on technical, IT-related aspects of business processes 

and the technology drive process design. Today, BPM is about having an integrated approach 

that moves beyond a purely IT-focus, instead it puts customer needs and priorities in focus (vom 

Brocke and Sinnl, 2011; Trkman et. al. 2015). 

 

Given this, the adoption of BPM arises from the issue that organizations are often structured in 

several functional silos, each working isolated and ignoring the important processes that run 

through the silos to materialize into a product or service for an often-forgotten consumer 

(Trkman et. al. 2015). However, to integrate BPM into the organization is usually a very risky 

and costly investment with high project costs, high maintenance costs and with failure rates 

above 60-80 percent (Niehaves, Plattfaut and Becker. 2010). An explanation to this may be that 

BPM is heavily dependent on both “business” and IT, if the BPM-practice does not involve IT 

roles in the BPM decision making, it will result in complex IT architecture and higher risk, 

complexity and higher financial costs of IT implementations. And the other way around if 

process roles are not included in the IT decision making, it will lead to strategic misfits between 

business and IT (Niehaves, Plattfaut and Becker. 2010). Nonetheless, studies show that to 

succeed with a BPM adoption, companies must take an “outside-in” approach to BPM with 

focus being on the customer needs, thus adopting companies must focus on the understanding 

of the customer needs and priorities. But this aspect is often ignored, and companies must 

understand that internal process improvements and automation will not by itself increase 

customer satisfaction (Peppard, 2007; vom Brocke and Sinnl, 2011). Another major aspect of 

failure or success is the firm’s culture, BPM adopters must know that their firm values must 

align with the values of BPM, these values of BPM are customer orientation, consistency, 

quality, continuous improvement, process orientation and responsive to change (Peppard, 2007; 

vom Brocke and Sinnl, 2011). When BPM is successfully implemented it will lead to better 

firm performance (Ferraris, Monge and Mueller; 2017). 
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To successfully implement BPM there is a need of thinking of the client and the outcomes of 

the business processes instead of the hierarchies created by the different functional silos 

involved in the business process (Trkman et. al. 2015). An example of BPM “in action” is to 

account what the disturbance in the production line can do to customer satisfaction (Lambert, 

2009). During the implementation of BPM, processes should be, as said, modelled outside-in, 

meaning processes should firstly be modelled from the customers interaction with the 

organization. IT supports this manner in several ways from drawing and storing process flow 

charts to enabling businesses to perform these processes repeatable and efficiently (Batista, 

Smart and Maull. 2008). Finally, when implementing BPM, firms must implement a system of 

measures to measure their processes, this will allow them to optimize their processes further 

(Zaby and Wilde, 2017).  

2.4 Customer Interaction Management 
Customer interaction management is one dimension of a firm’s customer relationship 

management. A strong customer interaction management can help businesses to achieve 

superior business performance and a strong competitive advantage (Nurhayati and Hendar, 

2017).  A good customer interaction management praxis helps the firm to understand customer 

expectations, how to meet expectations, reach equally satisfying commitment, and build a long-

term relationship (Nurhayati and Hendar, 2017). To reap the benefits of a good customer 

interaction management, firms should start by collecting marketing information, this will lay 

the grounds for different interaction methods these being, “management campaigns, loyal 

customer retention programs, cross-selling products and other services, marketing 

communication design, strengthening costumer purchasing decisions, boosting product selling 

to new customers, developing a marketing distribution channel, and improving customer 

service” (Nurhayati and Hendar, 2017). 
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2.5 Found relations between ITK, ITO, BPM and CIM 
The different aspects of a firm’s core capabilities that this study is examining are tending to be 

vivid aspects that benefit from each other in different ways. Take the example from Zaby and 

Wilde (2017) who report that businesses and researchers are using IT and BPM to tackle the 

suboptimal processes around customer relationship management. Zaby and Wilde (2017) argue 

that the aim is to create intelligent business processes that deliver the needed knowledge to the 

decision-usage of IT and BPM. This will ultimately lead to better understanding of the 

customers and quicker reactions to customer needs, which subsequentially will lead to better 

customer satisfaction (Zaby and Wilde, 2017).  

 

Batista, Smart and Maull (2008) found that to simply use CRM to improve the business 

performance of a business is not enough. Instead, businesses should make use of BPM and IT 

to handle the complex CRM-processes that may exist in businesses, processes that span over 

multiple functions/departments. Batista, Smart and Maull (2008) argue that BPM is used to 

model processes with the customer in focus and to this with IT-tools that can support those 

complex processes. 

 

Other proof that the simple usage of only CRM to improve business performance is not enough, 

is given by Lambert (2009). By using IT software in CRM, Lambert (2009) argues that CRM 

can be boosted in identifying the most valuable customers and to improve customer loyalty. 

However, when IT is used poorly the effects can be detrimental, hurt long-standing customer 

relationship ultimately leading to bad profitability growth (Lambert, 2009). To avoid these 

detrimental consequences companies should focus on creating a customer strategy before 

implementing the software, change the organization before rolling out the software, stop 

assuming that more technology is better and stop attempting to build relationships with the 

wrong customers (Lambert, 2009). Lambert (2009) is also touching base around implementing 

BPM to improve customer relationship and business performance, Lambert (2009) argues that 

the usage of BPM highlights what interruptions in the production line can do to customer 

satisfaction.   



8 
 

3 METHOD 
This study was conducted using structural equation modelling (SEM). SEM is a strong tool 

when the researcher’s goal is to analyze the relationship between multiple variables (Ramlall, 

2016. p.1). SEM is built up of many different statistical models that seek to explain the 

relationships among multiple variables. Ultimately it can be viewed as a unique combination of 

two recognized multivariate techniques: multiple regression analysis and factor analysis. In 

SEM as in other multivariate techniques the objective is to depict a relationship between 

dependent and independent variables. SEM estimates a series but interdependent, multiple 

regression equations simultaneously through the specification of a structural model (Hair et al. 

2014. p.546-547). When doing SEM, a researcher would want to draw upon previous 

experience, prior theory, and research objectives to determine which interdependent variable 

predicts each dependent variable. Following this, in SEM dependent variables can become 

independent variable in subsequent relationships, giving the structural model the characteristic 

of being able to measure interdependencies (Hair et al. 2014. p.547). SEM was chosen as 

research methodology as it could be viewed as multiple simultaneous multiple linear 

regressions combined in one tool (Hair et al. 2014. p.546-547). Furthermore, SEM has been 

used in multiple similar studies as this before (Turulja and Bajgoric, 2016; Ferraris, Monge and 

Mueller, 2017; Loog and Van den Bergs, 2018; Wang and Feng, 2012). However, like with 

everything else, there are drawbacks of SEM, Ramlall (2016, p.19) say that some of them relates 

to the fact that SEM requires large sample sizes, the chi-square is sensitive to sample size, and 

the main limitation of SEM, it is usually assumed that the sample follows a multivariate normal 

distribution, meaning that the means and covariance matrices contain all the information, in 

practice this is less likely to hold true. Nonetheless, these drawbacks will be tried to be mitigated 

with the right techniques, thus the technique is picked for its many already mentioned benefits.  

 

When doing SEM, the researcher has 6 stages to undergo (Hair et al. 2014. p.565): 

1. Defining individual constructs 

2. Developing the overall measurement model 

3. Designing a study to produce empirical results 

4. Assessing the measurement model validity 

5. Specifying the structural model 

6. Assessing structural model validity 
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To perform the SEM-analysis researchers can use different software, in this study, IBM Amos 

22.0 was used to build and test the structural model. IBM Amos 22.0 was used as it is one of 

the leading tools for SEM-analysis. Furthermore, IBM SPSS 23 was used for different statistics 

regarding the sample. 

3.1 Stage 1 – Defining the Individual Constructs 
 

The first stage in SEM involved defining a good theory model. The researcher must put in a lot 

of effort early in the research process to make sure the study will lead to valid conclusions. 

Without an adequate theoretical definition, it will not be possible to operationalize for the model 

usable constructs (Hair et al. 2014. p.567). To do this, each construct is described by its 

indicator’s measurement scale and scale type. A common scale to use is the Likert scale. It is 

good practice for each construct to use already used and tested indicators from other studies 

(Hair et al. 2014. p.567). This study was focusing on latent constructs. The reason for this is 

that the different concepts that are under study are not directly measurable, instead they are 

being reflected in their respective indicators (Hair et al. 2014. p.544).  

 

3.1.1 The individual latent constructs 
 

The latent constructs in this study were as follows, IT Knowledge (ITK), IT Operations (ITO), 

IT Infrastructure (ITI), Business Process Management (BPM), Customer Interaction 

Management (CIM). The indicators operationalizing the constructs were all measured on a 

Likert Scale from 1-5, where 1 is “Strongly disagree”, 2 is “Disagreeing”, 3 is “Neutral”, 4 is 

“Agree” and 5 is “Strongly agreeing”. 

 

3.1.1.1 IT Knowledge 
 
The used indicators were taken from the study of Turulja and Bajgoric (2016) the indicators 

should be able to answer if a firm is possessing knowledgeable IT human resources: 
Abbreviation Question 
ITK1 Generally, our technical support is knowledgeable 

when it comes to IT systems 
ITK2 Our company has high amount of computer based 

technical expertise 
ITK3 We are very aware of new computer-based 

innovations 
Table 3.1: Indicators for IT Knowledge 
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3.1.1.2 IT Operations 
 

The used indicators should be able to answer if a firm is possessing good IT operations (Turulja 

and Bajgoric, 2016):  
Abbreviation Question 
ITO1 We use computer-based system to analyze consumer 

and market data. 
ITO2 We use decision support systems frequently.  
ITO3 We have a business climate that encourage risk taking 

and experimentation with IT 
ITO4 We integrate our business strategy with our IT strategy 

Table 3.2: Indicators for IT Operations 
 

3.1.1.3 Business Process Management 
 

The construct “Business Process Management” was derived from the studies’ of Zairi (1997) 

and Ferraris, Monge and Mueller (2017). The BPM construct is simplified compared to a 

construct developed by Looy and Van den Bergh (2018). Compared to Looy and Van den Bergh 

(2018), the construct of BPM in this study does not cover how deep and how broad BPM has 

been adopted within the firm. Instead, the construct of BPM in this study focuses on the overall 

adoption and application of BPM in the organization. 
Abbreviation Question 
BPM1 We document and map our business processes well 
BPM2 We create a client focus through horizontal linkage 

among key activities 
BPM3 We measure activities to assess the performance of 

each individual process, set targets and to deliver on 
set objectives  

BPM4 We adopt IT-systems and procedures to ensure 
reliability, consistency, and discipline of quality 
performance. 

BPM5 We have an approach that focuses on optimization 
through problem solving and creation of maximal 
benefit. 

BPM6  We have different best practices we use to ensure 
superior competitiveness 

BPM7 We use BPM for cultural change and not only right 
organizational structures and IT-systems 

 
Table 3.3: Indicators for Business Process Management 
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3.1.1.4 Customer Interaction Management 
 
For the construct of customer interaction management, the indicators created by Wang and Feng 
(2012) were used. 
 
 

Abbreviation Question 
CIM1 We meet customers frequently to learn about their 

current and potential needs of new products  
CIM2 We are good at creating relationships with key 

customers  
CIM3 We are good at maintaining relationships with key 

customers  
CIM4 We have continuous dialogue with each customer 
CIM5 We use highly developed methods to improve 

relationship with our customers 
 

Table 3.4: Customer Interaction Management 
 

3.2 Stage 2 – Developing the overall measurement model 
The second stage of the SEM methodology is to develop the overall measurement model. In 

this stage the researcher is to specify the measurement model (Hair et al. 2014. p. 567). This 

is done by taking the indicators from Stage 1 and assigning them to its each respective latent 

construct. This can be done with equations; however, it is easier to represent it with a diagram 

(Hair et al. 2014. p. 567-568). In figure 3.2.1 a measurement model is depicted. The double 

headed arrows between the constructs as showing correlational relationships, whereas the 

single headed arrows pointing from the construct to the indicator is showing dependence 

relationships i.e., the indicator is dependent on the construct (Hair et al. 2014. p. 551).  

 

When creating the measurement model, it is important to make sure that the indicators are not 

being shared between constructs – if this is done then construct validity may be lacking (Hair 

et al. 2014. p. 606-607). Which means that the selected indicators are not reflecting the latent 

construct very well which might ultimately lead to bad theoretical conclusions (Hair et al. 

2014. 618-620). Another threat to the measurement model is a model holding of under-

identified constructs, these are constructs with two or less indicators. A model built upon this 

kind of constructs may lead to interpretational confounding (Hair et al. 2014. 610) – this 

means that the construct might not be unidimensional ultimately meaning that indicators are 

reflecting other constructs. Once, the measurement model is specified, stage three of SEM can 

be started. 
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  Figure 3.2.1 Measurement Model  
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3.3 Stage 3 – Designing a study to produce empirical results 
Stage three concerns different issues regarding the research design, in this stage the following 

decisions regarding what sample and sample size should be used, the impact and remedies for 

missing data and the type of data that is to be analyzed, either correlation matrices or covariance 

matrices. Starting with the type of data to be analyzed (Hair et al. 2014, p.569-575). 

 

The type of data used for the analysis in this study was covariances. Hair et al. (2014, p.569-

570) recommends using covariances whenever possible, this provides a researcher with far 

more flexibility due to the relatively greater information content the covariance matrix contains. 

 

The second concern in stage three is data quality and consistency and the remedies for this. 

There are four basic methods for solving missing data problem: the complete case approach, 

the all-available approach, imputation techniques and model-based approaches. Any of the 

approaches can be used if the missing data is random, and less than ten percent of the 

observations are missing data (Hair et. al. p.571). For this study, questionnaire submissions will 

not be possible if all answers are not answered in that way no data will be missing.  

 

Finally, data skewness and kurtosis will be analyzed, the indicators in the data set must have a 

skewness of +/-1 (Hair et. al. p.34). For kurtosis the limit will be from +/- 10, any indicator with 

a value out of the range will be deleted (Griffin and Steinbrecher, 2013). According to Heir et 

al. (2014, p. 686) multivariate normality can be tested by checking the univariate normality of 

each indicator. If all the variables meet the threshold for skewness and kurtosis, then the effects 

of missing multivariate normality are usually inconsequential.  

 

Finally, the sample of this study should have a minimum of 100 observations. This based on 

the recommendation and assumption that such sample size is feasible for studies with 5 or fewer 

constructs and moderate communalities. Without an adequate sample, the model will not be 

stable, nor will it converge (Hair et al., 2014, p.574).  
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3.3.1 Questionnaire 
 

The questionnaire consisted of 25 questions. Of these 25 questions, 6 questions are control 

questions: Gender, Age, Education, Business Sector, Revenue of 2018, and the number of 

employees 2018. 2018 was selected as this year was considered a year with good growth in 

Sweden (Ekonomifakta, 2021; Jones, 2016). The rest of the questionnaire included the 

indicators found in tables 3.1-3.4. The indicators were answered on a Likert scale that was 

scored from 1-5 where 1 is “Strongly disagree”, 2 is “Disagreeing”, 3 is “Neutral”, 4 is “Agree” 

and 5 is “Strongly agreeing”. 

3.3.2 Data collection 
 

An important step of the research design is the data collection. For this study, the Swedish web 

page Allabolag.se was used to find SMEs within nine sectors, these are: I) Bank, Finance, and 

Insurance, II) Recruitment, III) Construction, IV) IT, V) Healthcare, VI) Transport, VII) 

Consultancy, VIII) Law and IX) Manufacturing. Among these sectors, the target group was 

small and medium sized corporations, in this study these are businesses with more than 10 

employees and a revenue of 10+ MSEK but less than 500 MSEK (~1+ M Euros), there are 

different definitions on what SMEs, however this definition is similar to the one reported by 

OECD (2000) that is being used in many countries. Companies were selected randomly from 

the sectors, and only the companies with email contacts to senior management staff was chosen. 

The email contact will be used to send out a questionnaire made with Google Forms. The emails 

were primarily sent to top managers, where it was not possible middle level managers or lower-

level managers were asked to answer. The email stated that only personnel with knowledge of 

the company’s IT, BPM and CRM function should answer. Also, the emails were sent out in 

four periods given due to a lack of time in data collection, these periods being May 2019, 

December 2019, April 2020, and December/January 2020/2021. 
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3.4 Stage 4 – Assessing the measurement model validity 
The aim of stage four of SEM is to evaluate the constructed measurement model, this is done 

by comparing the observed results with the theory of the research and by finding specific 

evidence of construct validity (Hair et al. p.576-577). The first part of the validity, namely 

comparing empirical results with theory is called the goodness-of-fit. 

3.4.1 Goodness-of-Fit measures for model validity 
Goodness-of-fit (GOF) compares the theory selected by the researcher with the observed 

results, this is done by assessing the similarity of the estimated covariance matrix (the theory) 

to the observed covariance matrix (reality). If a researcher’s theories were perfect, the two 

matrices would be the same (Hair et al. p.577). With that said, the closer the values of theses 

two matrices are to each other, the better the measurement model’s goodness-of-fit. Hair et. 

al. (2014, p.583) recommend using three or four measurements of GOF, this should be done 

to report adequate evidence of the model fit. Different GOF-measures can be categorized as 

absolute fit indices incremental fit indices and parsimony fit indices in addition to these (Hair 

et. al. 2014, p.578-581). Hair et. al (2014, p.583) argues that a researcher should select which 

GOF-measurement to present carefully as different measures penalize models differently 

meaning that good research may be at loss because a “wrong” measure was used to evaluate 

the GOF. Current research suggests using one incremental index and one absolute index 

addition to the chi-square-value and the degrees of freedom (Hair et. al. 2014, p.583). 

In this study no parsimony indices will be used as they are primarily needed when the 

researcher wants to determine which one of multiple competing measurement models fit 

reality best (Hair et. al. 2014, p.580-581). Instead, this study’s measurement model will be 

checked for GOF by looking at some incremental and absolute fit indices. Absolute fit indices 

are a direct measure of how well the measurement model reproduces the observed data. 

Incremental fit indices check how well the measurement model fits a baseline-model/null-

model in other words it compares the measurement model to a model where all observed 

variables are uncorrelated, this is done to find any discrepancies in the two models (Hair et. 

al. 2014, p.578, p.581). 
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 Following measures were used and reported to validate the GOF of the measurement model: 

• Chi-square: The chi-square, often denoted by χ2 is an absolute fit index that is used 

in statistics to compare the statistically significant difference between two different 

covariance matrices, this usually means that the chi-square should have relatively low 

values. Hence, the usage of it in SEM should be interpreted in a specific matter (Hair 

et. al. 2014, p.577). As mentioned, when doing SEM, the researcher is validating the 

theory (estimated covariance matrix) with the reality (observed covariance matrix), so 

for a model to have a “good” GOF, the chi-square should subsequentially be non-

significant, signifying that there is no significant difference between the matrices. As 

the chi-square is a mathematical function of the sample size and the difference 

between the two matrices that larger sample sizes will lead to larger chi-square-values 

with significant probabilities of difference, and as the number of variables used in the 

calculation increases it will make it more difficult to assess fit with the chi-square 

value (Hair et. al. 2014, p.578). Therefore, the statistical test is less meaningful with 

larger sample sizes or a larger number of observed variables. This also leads to that the 

chi-square GOF-test is often not used as the sole GOF measure (Hair et. al. 2014, 

p.578). Given that the Chi-square is a fundamental statistical measurement and used as 

a base in many other indices e.g., normalized chi-square, as well as it is recommended 

to be used by many other researchers, it will also be used in this study to measure the 

GOF (Hair et. al. 2014, p.578).   

• Goodness-of-fit index (GFI): This absolute index was an early attempt by researchers 

to produce a model-fit measurement that was less sensitive to sample size (Hair et. al, 

2014. p.579). This fit index has been used in the many peer-reviewed studies before, 

therefore it is understood that it is a suitable absolute fit index (Turulja and Bajgoric, 

2016; Ferraris, Monge and Mueller, 2017; Loog and Van den Bergs, 2018; Wang and 

Feng, 2012). The index ranges from 0-1, where 1 is equals to perfect model-fit, and 

acceptable values are ranging from 0.9-1.0 depending on the given study’s 

characteristics (Hair et. al, 2014. p.579).  

• Root mean square error of approximation (RMSEA): The absolute fit index has its 

usage in studies with large numbers of observed variables or large samples, as the chi-

square measure tends to reject these kinds of models. RMSEA, however tries to 

account for both model complexity and sample size by including the factors in the 

computation (Hair et. al, 2014. p.579). “Good values” are below values of 0.08, 
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however, there is no exact cut-off value for all studies, instead it should be adapted to 

the study at hand (Hair et. al, 2014. p.579). The reason it will be accounted and 

reported upon is its ability to measure how well a model fits a population and not just 

the sample used in its estimation (Hair et. al, 2014. p.579). 

• Comparative fit index (CFI): The comparative fit index is an incremental fit index 

that compares the normed chi-square values of the measurement model and its null-

/baseline-model, the CFI values will fall in between 0 and 1. The CFI delivers good 

insensitivity to model complexity (Hair et. al, 2014. p.580). Given the 

recommendations of Hair et. al (2014) and that prior studies this study builds upon 

have used CFI as measurement of GOF, this study will also use it (Wang and Feng, 

2012). 

3.4.2 Construct validity 
 
Construct validity measures to what extent the indicators are reflecting the construct. The 

construct validity is made up of four different validity types. These types are convergent 

validity, discriminant validity, face validity and nomological validity (Hair et. al. 2014, p.618-

619). 

 

Convergent validity can be measured in different ways, Hair et. al. (2014) reports the same 

measures as many other researchers do too (Turulja and Bajgoric, 2016). This type of validity 

can be validated by looking at the factor loadings, the average variance extracted and the 

reliability. All these values will be reported as they are good signs of the validity and credibility 

of the research. Below follows short explanations about the different measures measuring 

convergent validity: 

• Factor loadings: The factor loading shows how strong the relationship is between the 

construct and the indicator, which indicators to neglect depends on some factors, the 

most important one is that the indicator should be statistically significant. Another good 

rule of thumb for factor loadings is to have standardized estimates that should be higher 

than 0.5 and ideally higher than 0.7 (Hair et. al. 2014, p.618). The idea that the ideal 

factor loadings are above 0.7 comes from that the squared factor loading which 

represents how much variation in an item is explained by the construct it is reflecting. 

Thus, factor loading of 0.71 equals approx. 0.5, meaning that half the variation is 
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explained by the construct and the other half explained by the error variance (some other 

construct(s)) (Hair et. al. 2014, p.618).  

• Average variance extracted (AVE): By taking the average variance extracted the 

researcher can get an understanding of how much of the variation in the indicators is 

explained by the construct and how much by the error term. A good value is above 0.5 

(Hair et. al. 2014, p.619). 

• Reliability: This is a third way to measure convergent validity. It can be measured in 

different way. In SEM a common measure is the construct reliability (Hair et. al. 2014, 

p.619). A high construct reliability means that the indicators are reflecting the same 

construct. A good cut-off value is 0.7, however if the other convergent validity measures 

show good validity, construct reliability values between 0.6-0.7 could also then be 

acceptable (Hair et. al. 2014, p.619). 

 

Another part of the construct validity is the discriminant validity. Discriminant validity is a 

measure that shows how distinct one construct is from the other constructs in the measurement 

model. A good test in determining discriminant validity is to compare the average variance 

extracted (AVE) with the square correlation between the constructs under comparison (Hair et. 

al. p.620). 

 

The final validity measures are nomological validity and face validity, to make sure the study 

has face validity, the researcher must understand the meaning of every item in the measurement 

model, without this understanding it is impossible to specify a measurement theory model (Hair 

et. al. p.620). Hair et. al. (2014, p.620) further writes that nomological validity is tested by 

analyzing if the different correlations between the constructs in the measurement model make 

sense. 
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3.5  Stage 5 – Specifying the structural model 
 
When the measurement model has been tested for its validity. The next step in SEM is to specify 

the structural model. This is done by assigning the relationship one construct to another based 

on the theoretical model (Hair et. al. 2014, p.585). The different relationships are based on the 

literature, look at the relations between ITO and ITK on BPM, the relationships stem from the 

theory that the both firm capabilities are dependent of each other, as BPM is a combination of 

number of activities done to increase business performance both via good practice but also via 

good IT-architecture. So, BPM becomes a key part in creating the requirements of the needed 

IT knowledge and IT operations of the firm so that it can support the BPM practice properly 

(Batista, Smart and Maull. 2008). As for the impact of ITO, ITK, BPM on CIM, these structural 

relationships stem from the fact that, for the CIM practice to be optimal, a combination of the 

correct IT knowledge, IT operation and BPM is needed (Zaby and Wilde, 2017; Lambert, 2009; 

Batista, Smart and Maull. 2008). Thus they below relationships were modelled: 
H1 BPM is positively related to customer interaction management 

H2 IT operation is positively related to BPM 

H3 IT knowledge is positively related to customer interaction management 

H4 IT operation is positively related to customer interaction management 

H5 IT knowledge is positively related to BPM 

Table 3.6: Structural relationships 
 
 
 
 

3.6 Stage 6 – Assessing the structural model validity 
 

In stage 6 the structural model is validated by looking at the model fit and the estimated 

correlations (Hair et. al. 2014, p.587). Also, the produced structural model, if valid, it is one 

potential explanation to reality, therefore it is key to have good construct validity to make sure 

that the theoretical model is proven by the empirical findings. In addition to doing the same 

model fit checks as in stage 4. In stage 6 the researcher is also testing the relationships, this is 

done by checking the hypothesized relationships statistical significance and the covariance 

between constructs, for the hypothesizes to be true the relationship must be statistically 

significant and be pointing in the correct direction i.e., for a positive hypothetical relationship 
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positive correlation should be found and for a negative hypothetical relation, a negative 

correlation should be found (Hair et. al. 2014, p.589).  
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4 RESULTS & ANALYSIS 
 

4.1 Results 
 

The questionnaire was sent out in four periods (May 2019, December/January 2019, April 2020, 

and December/January 2020/2021) the total amount of questionnaires sent are 1860, these were 

sent to randomly selected companies whereas totally 195 companies answered the 

questionnaire. Table 4.1 shows the total amount of questionnaires sent out to companies in the 

respective sector and the answers received from each respective sector. As some companies 

were out of the scope for this study, either because they were too small or too large to be 

categorized as an SME, these companies’ answers were not used in the analysis. 

 

Sector Sent questionnaires Answered questionnaires Answers used in 

analysis 

Finance and Insurance 8 1 1 

Recruitment 23 3 3 

Construction 281 24 22 

IT 351 42 35 

Healthcare 154 12 9 

Manufacturing 620 66 57 

Law and Consultancy 78 17 15 

Logistics 335 30 27 

Table 4.1.1: Summary of sent and responded questionnaires 
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The below diagram shows a summary of the responses of the sent-out questionnaire. The 

value in the light green area in Figure 4.1.1 is an average of the companies answers on the 

respective question. The following averages are found for the different capabilities, CIM – 

3.86, ITK – 3.44, BPM – 3.15 and ITO – 2.73. 

 

Figure 4.1.1 Mean values of answers 

The estimated measurement model can be found in Figure 4.1.2. The measurement model 

depicts the covariances between the different constructs and their indicators. These are the 

measurement model results, model data and implications will be discussed under 4.2 – Analysis. 
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Figure 4.1.2 Estimated measurement model 
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4.2 Analysis 
 

First and foremost, the taken samples does not show a proportional ratio of the Swedish 

SMEs, meaning that the analysis will be somewhat biased towards the sectors that are best 

represented by the samples, this will ultimately lead to poor model fit. The different statistical 

tests specified in the method section will be made to test the model validity, and some normal 

practices will be done to establish model validity. 

Looking at the fact that the responses, were gathered between two years, six independent 

samples t-tests using IBM SPSS were needed to be done to check if the answers were 

significantly different between the periods, this is a normal practice when getting samples 

from different periods (Wang and Feng, 2012). The t-tests show that there were some 

differences in the answers regarding BPM1 - We document and map our business processes 

well between May 2019 and April 2020, these practices showed a decline with 0.3 %. The 

BPM2 - We create a client focus through horizontal linkage among key activities between 

December 2019 and April 2020, the difference is showing a decline of ~5 % from December 

2019 to April 2020.  Finally, there was a significant difference in the responses for CIM3 - 

We are good at maintaining relationships with key customers and BPM3 - We adopt IT-

systems and procedures to ensure reliability, consistency, and discipline of quality 

performance between April 2020 and December/January 2021 – for CIM3 the difference is 

showing an increase with ~3 % and for BPM3 it is showing an increase with ~10 %. As most 

of the differences are significant but marginal, they are accepted, and no further analysis will 

be made on the specific differences between the answers from the different periods. However, 

the biggest difference that is shown in BPM3, could be potentially explained by the pandemic 

caused by COVID-19 and that it has driven companies to work physically away from each 

other thus creating a need for IT-systems to enable remote work (Davidavičienė, Al Majzoub 

and Meidute-Kavaliauskiene, 2020). 

 
Figure 4.1.1 shows an estimated measurement model with all the estimated loadings and the 

correlations between each construct. Following a statistical analysis, the below results were 

found, the set limits are taken from Hair et. al. (2014, p. 584, 618-619): 
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Measure for validating Type of measure Acceptable results Observed result 

Goodness-of-fit – 
absolute fit index 

Chi-Square Significant p-values 380 (p < 0.001) (146 
degrees of freedom) 

Goodness-of-fit – 
absolute fit index 

Normed chi-square Very good <2, 
acceptable: 2-5 

2.6 

Goodness-of-fit – 
absolute fit index 

Goodness-of-fit index >0.9 0.81 

Goodness-of-fit – 
absolute fit index 

RMSEA <0.08 0.1 

Goodness-of-fit – 
incremental fit index 

Comparative Fit Index >= 0.95 0.9 

Convergent Validity AVE – ITO > 0.5 0.48 

Convergent Validity AVE – ITK >0.5 0.73 

Convergent Validity AVE – BPM >0.5 0.56 

Convergent Validity AVE – CIM  >0.5 0.52 

Convergent Validity CR – ITO >0.7 0.64 

Convergent Validity CR – ITK >0.7 0.85 

Convergent Validity CR – BPM >0.7 0.83 

Convergent Validity CR – CIM  >0.7 0.74 

Discriminant Validity AVE for constructs > 
Square of correlations 
between two constructs 

AVE > Square (Cor) Tests show distinct 
constructs, except for 
the tests between ITK 
and ITO which is 
showing that they are 
the same construct. And 
the test between ITO 
and BPM which are also 
showing that they are 
the same construct. 

 Table 4.2.1: Validity and GOF-output for estimates measurement model 
 

The above results propose that the specified model is not valid. Based on this, further 

adjustments to the model are needed so that it can reflect reality better. 

It is very common that the model diagnostics suggests that the model has a bad fit and that it 

should be respecified, however, any re-specification should have strong theoretical and 

empirical support. The re-specification should not be driven by a for relationships, instead it 

should be theoretically justified (Hair et. al. p.660). Hair et. al (2014, p.622) argues that model 

re-specification should involve identifying only a small number of major problems. Looking at 

the factor loading, there are some variables with loadings that are a bit lower than 0.7, indicating 
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that these may be causing an issue with the model fit. To delete these would be considered as 

minor changes to the model. Minor changes can be done without the need of having a new data 

set at hand, changes resulting in that less than twenty percent of the variables are deleted or 

moved to reflect a different construct are considered minor (Hair et. al. 2014, p.622). In this 

study, some minor changes to the initial model were made, in the first re-specification all factors 

below 0.6 were deleted, this follows the recommendation given by Hair et. al. (2014, p.618, 

p.622). Deleting these indicators mean that the new model is suggesting that Swedish SMEs IT 

operations is not reflecting a usage of decision support systems frequently (ITO2). Also, the 

firm’s customer interaction management is not reflecting that they are meeting customers 

regularly to get a better understanding of their current and potential need of new products 

(CIM1) or that they are using well-developed methods to improve their relationship with clients 

(CIM5).  

 

By deleting ITO2 it is implying that the studied SMEs ITO is not being reflected in a usage of 

decision support systems. Kitsios and Kamariotou (2018) found that a poor usage of decision 

support systems is a common trend within SMEs (Kitsios and Kamariotou, 2018). Kitsios and 

Kamariotou (2018) argue that even though SMEs might have decision support systems, these 

systems are used poorly as the systems are not being developed with the business strategy in 

mind but with a strong focus on the technical aspects. This means that the ITO-construct is 

slightly different in this study from the one that was initially proposed and tested by Turulja 

and Bajgoric (2016). However, given the fact proposed by Kitsios and Kamariotou (2018), it is 

assumed that the deletion of the variable is justified. As CIM of SMEs is an area which needs 

more research, it is hard to argue the deletion of CIM1, however, one previous study found that 

two small manufacturing companies only do customer needs assessment either via their 

technical support/after-sales service or via non-formal processes where salespeople may be 

involved in new product development (Gurahoo and Salisbury, 2018). Based on this, it is 

assumed that the deletion is justified. Finally, the CIM construct in this study was borrowed 

from a Chinese study where it was found that the CIM construct was indifferent to firm size, 

meaning that CIM5 should be reflected by SMEs CIM as well (Wang and Feng, 2012). 

However, in this study this was not the case, the CIM5 was reflecting CIM poorly. Considering 

that the CIM-construct was indifferent for both small and large enterprises in the Chinese study 

done by Wang and Feng (2012). The construct in their study was the same for both large and 

small enterprises (Wang and Feng, 2012). On the contrary, there was a study that found that 

SMEs in the United States have under-developed marketing functions compared to larger 
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enterprises (Walsh and Lipinski, 2009). Given that the population and sample used by Walsh 

and Lipinski’s study (2009) is more like the sample used in this study, it will be assumed that 

the CIM is not developed enough so it is not reflecting the usage of well-developed methods in 

Swedish SME’s, instead there is another construct that is reflecting this better. After the deletion 

the below measurement model was specified and estimated. 

 

 
 

Figure 4.2.1 Estimated measurement model after first re-specification 
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The below table shows the new goodness-of-fit indices.  
Measure for validating Type of measure Acceptable results Observed result 

Goodness-of-fit – 
absolute fit index 

Chi-Square Significant p-values 236 (p < 0.001) (98 df) 

Goodness-of-fit – 
absolute fit index 

Goodness-of-fit index >=0.9 0.86 

Goodness-of-fit – 
absolute fit index 

RMSEA <0.08 0.09 

Goodness-of-fit – 
incremental fit index 

Comparative Fit Index >= 0.95 0.91 

Table 4.2: GOF-output for estimated measurement model after 1st re-specification 
 

Looking at the above results, you can see that the model is still not showing good fit. There are 

more ways to improve GOF, however, these changes should not be made without theoretical 

justification. Another way to improve goodness-of-fit is to review the modification indices. 

Modification indices show how much the chi-square value of a model would drop if some new 

parameters would be included in the estimation of the model (Hair et. al. p. 636). The most 

useful modification indices are the factor loadings and the error terms between items. If more 

indicators were to be removed than a new dataset would be needed to test the model, therefore, 

instead of deleting more items, some estimates on correlation between error terms of items will 

be done. This is not a recommended practice, however, if the changes can be justified with 

theory and the structure of the model does not change too much it is okay to do this without 

making the measurement model invaluable (Hair et. al. p. 636). The implication of estimating 

a correlation between error terms is that the theoretical model is suggesting that there is some 

other construct that is explaining the correlation between the indicators. Modification indices 

will be selected by their impact on the chi-square value. Not too many indices will be selected, 

only the relations that make sense from a theoretical perspective will be estimated. Also, only 

so many estimates will be made to have a just-acceptable model. 
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Figure 4.2.2 Estimated measurement model after second re-specification 
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Measure for validating Type of measure Acceptable results Observed result 

Goodness-of-fit – 
absolute fit index 

Chi-Square Significant p-values 168 (p < 0.001) (93 
degrees of freedom) 

Goodness-of-fit – 
absolute fit index 

Normed chi-square Very good <2, 
acceptable: 2-5 

1.8 (Chi-square/df) 

Goodness-of-fit – 
absolute fit index 

Goodness-of-fit index 
(GFI) 

>0.9 0.9 

Goodness-of-fit – 
absolute fit index 

RMSEA <0.08 0.07 

Goodness-of-fit – 
incremental fit index 

Comparative Fit Index >= 0.95 0.95 

Convergent Validity AVE – ITO > 0.5 0.54 

Convergent Validity AVE – ITK >0.5 0.73 

Convergent Validity AVE – BPM >0.5 0.52 

Convergent Validity AVE – CIM  >0.5 0.68 

Convergent Validity CR – ITO >=0.7 0.7 

Convergent Validity CR – ITK >=0.7 0.85 

Convergent Validity CR – BPM >=0.7 0.81 

Convergent Validity CR – CIM  >=0.7 0.81 

Discriminant Validity AVE for constructs > 
Square of correlations 
between two constructs 

AVE > Square (Cor) Only the between ITK 
and ITO do not show 
distinct constructs. 

Significance test CIM → BPM P < 0.05 P < 0.001 

Significance test CIM → ITK P < 0.05 P = 0.02 

Significance test CIM → ITO P < 0.05 P = 0.003 

Significance test BPM → ITK P < 0.05 P < 0.001 

Significance test BPM → ITO P < 0.05 P < 0.001 

Significance test ITK → ITO P < 0.05 P < 0.001 

Table 4.3: GOF-output and Validity for estimated measurement model after 2nd re-specification 
Reviewing the table above. The statistical analysis show that the measurement model barely 

fits with just acceptable GOF-measures and construct validity. The GOF measurements, are 

showing that the chi-square is significant, however, as large number of indicators and sample 

sizes inflate chi-square value the value is okay, furtherly, looking at the normed chi-value it 

also shows a very good value (Hair et. al. 2014, p.630). RMSEA, which is measuring the 

generalizability of the model to the population, also showed an acceptable result, compared to 

the GFI, which shows a barely acceptable result. The CFI value is also just acceptable. 
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Looking at the values measuring the convergent validity, all constructs are passing the tests. 

Reviewing the discriminant validity, the model now only suggests that ITK and ITO are not 

distinct from each other. However, given that both constructs are dimensions of the IT 

capability within a firm means that they should have a high correlation, because of this, the 

finding is accepted. 

However, reviewing Figure 4.2.2, the model shows some within-construct error covariances. 

By doing this, the covariance is implying that there is some other construct describing this 

covariance. The error term covariance between BPM1 – We document and map our business 

processes well and BPM2 – We create a client focus through horizontal linkage among key 

activities is implying that some construct other than BPM is explaining the covariance 

between the items. Looking at the questions, they are very similar to each other. In other 

terms, BPM1 is stating that the SME is having a process-oriented approach in developing 

their business processes whereas BPM2 is taking a customer-oriented approach. This implies, 

that the customer should be set in focus while taking a process-oriented approach to business 

process modelling, this is a best practice in BPM (Zairi, 1997). Thus, the relationship is 

making sense, and it is suggesting that some other construct is explaining some of the 

variance in these indicators better than BPM. This can also be indicated by the lower factor 

loadings of the indicators BPM1 and BPM2 and the higher error covariance between the 

indicators. It is assumed that convergent validity still holds, as the other convergent validity 

measures are above acceptable values. Further, the error term was estimated between BPM1 

and BPM3 - We adopt IT-systems and procedures to ensure reliability, consistency, and 

discipline of quality performance. The relationship simply makes sense, as the 

documentation and mapping of business processes are done with the help of IT-systems. By 

using IT-systems to document processes, consistency is made as employees working in the 

company can always go back and look at the documentation for the process. The estimated 

error term covariance between BPM2 – We create a client focus through horizontal linkage 

among key activities and BPM7 – We use BPM for cultural change and not only right 

organizational structures and IT-systems. Dumitrescu (2007) argues that companies are 

taking customer centric approaches in business process modelling to change culture, based on 

this the estimated relationship makes sense. Another, error term covariance that was estimated 

is the one between BPM3 - We adopt IT-systems and procedures to ensure reliability, 

consistency, and discipline of quality performance and BPM5 - We have an approach that 

focuses on optimization through problem solving and creation of maximal benefit. The two 
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indicators go hand in hand, as BPM5 suggests that optimization is done via creation of 

maximal benefit. One way to reach maximal benefit could be to adopt IT-systems needed to 

perform some tasks, based on this fact the relationship is justified. Finally, the last estimated 

error term covariance is between BPM5 and BPM6 – We have different best practices we 

use to ensure superior competitiveness. Zairi (1997) argues that these indicators have a close 

relation, as both indicators have a critical part in making the BPM-practice of a company 

superior to the competition. 

Face validity and nomological validity may be threatened by the changes to the model, 

however, face validity is still being reflected in that the constructs are still reflecting in some 

indicators. As for the nomological validity, the constructs and the indicators and the 

relationship between them still makes sense. 

As there is a model that has good fit and validity, stage 5 could be done. This means that the 

structural relationships should be inputted into the model. For this study, the following 

hypotheses were made to test these relationships: 

H1 IT knowledge is positively related to BPM 

H2 IT knowledge is positively related to customer interaction management 

H3 BPM is positively related to customer interaction management 

H4 IT operation is positively related to BPM 

H5 IT operation is positively related to customer interaction management 

 

Table 4.4: Hypothetical structural relationships 
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To perform the analysis of the structural model in Amos, the two headed arrows that were 

depicting the covariance between constructs are replaced with one-headed arrows depicting the 

hypothetical relations. 
 

 

Figure 4.2.3 Estimated structural model 

 

Below is a table summarizing the estimated relationships: 

Relationship Standardized Regression 
Weight 

Expected Observed result (p <0.05) 

H1 (ITK -> BPM) -0.39 Positive and significant Negative and significant 
(p=0.013) 

H2 (ITK->CIM) 0.09 Positive and significant Positive and not-significant 
(p=0.58) 

H3 (BPM->CIM) 0.38 Positive and significant Positive and significant 
(p=0.021) 

H4 (ITO -> BPM) 0.99 Positive and significant Positive and significant 
(p<0.001) 

H5 (ITO -> CIM) -0.02 Positive and significant Negative and not-significant 
(p=0.923) 

Table 4.4.5: Standardized Regression weights 

 

H3 

H4 

H2 

H5 

H1 
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Indirect relationship Mediator Indirect effect 

ITK -> CIM BPM -0.146 

ITO->CIM BPM 0.373 

Table 4.4.5: Standardized Indirect Effects 

The model is showing same fit as the measurement model from stage 4: 

Measure for validating Type of measure Acceptable results Observed result 

Goodness-of-fit – 
absolute fit index 

Chi-Square Significant p-values 169 (p < 0.001) (93 
degrees of freedom) 

Goodness-of-fit – 
absolute fit index 

Normed chi-square Very good <2, 
acceptable: 2-5 

1.8 

Goodness-of-fit – 
absolute fit index 

Goodness-of-fit index 
(GFI) 

>0.9 0.9 

Goodness-of-fit – 
absolute fit index 

RMSEA <0.08 0.07 

Goodness-of-fit – 
incremental fit index 

Comparative Fit Index >= 0.95 0.95 

Table 4.4.7: Structural model GOF-values 

4.2.1 Analysis summary 
 

The analysis showed that the final model after re-specification has acceptable model fit and 

good validity. However, following the data analysis, the structural equation model cannot be 

accepted. Given the re-specification, and the estimation of error terms for some of the 

indicators, the model suggests that there are some variances in the items that are explained by 

other constructs, these variances are assumed to have been justified. By estimating these error 

terms, the model could achieve good fit and get accepted, however, the structural model is not 

accepted as all the relationships have not been proven significant nor are the hypothetical 

relationship positive in all scenarios. Instead, the analysis suggests that ITK has a negative 

impact on the BPM and that ITK does not have any statistically significant impact on CIM. ITO 

has a very high positive impact on BPM. However, ITO does not have a statistically significant 

impact on CIM. Further, the analysis, shows that BPM has a statistically significant moderate 

impact on CIM. Even though ITK and CIM did not have a direct effect on CIM. BPM has a 

complete mediation effect on the relations between ITK and CIM, as well as for the relationship 

between ITO and CIM. For ITK, BPM is mediating a negative effect as for ITO, BPM is 

mediating a positive effect.  
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Looking at the raw data and the mean of the answers below, the strongest capabilities of the 

studied SMEs seem to be the CIM-capability, whereas the weakest capability seems to be the 

ITO. 

 
Figure 4.2.1.1 Mean values of answers  
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5 DISCUSSION 
 
This study’s goal was to investigate the capabilities ITK, ITO, BPM and CIM and the 

interrelationship between them. In more detail the study is focusing on the characteristics of 

studied constructs within Swedish SMEs. Another focus of the study is to understand which of 

the organizational capabilities and to what extent the different studied organizational 

capabilities – these being ITK, ITO and BPM - have an impact on CIM. It was especially 

interesting to understand which of the studied capabilities has the greatest impact on CIM.  

5.1 Capability Characteristics 
 

The characteristics of CIM in Swedish SMEs can be summarized by looking at the results of 

the questionnaire. Table 5.1 shows the mean value for each indicator. Even though some of the 

variables were deleted, the deleted indicators are still explaining some part of the SMEs CRM-

practice, and there is still value to look at these and understand what the indicator is implying. 

With that said, the discussion will discuss all the indicators that were firstly used to be reflecting 

CIM, as the initial construct made by Wang and Feng (2012) included these indicators too. 

Looking at the values of the indicators characterizing CIM, it shows that the CIM-capability is 

represented by medium to high indicators. The lowest being CIM5, that SMEs are using highly 

developed methods to improve the relationship with their customers. The indicator could be 

interpreted in different ways as it does not state what a well-developed method for improving 

relationship is. However, as the question was directed to managers in the SMEs it assumed that 

they understand the different methods they are using or not using to improve their relationship 

with customers. The finding is in line with the finding of Walsh and Lipinski (2009), Walsh 

and Lipinski (2009) found that SMEs have under-developed marketing functions compared to 

large enterprises. Walsh and Lipinski (2009) argue as the marketing department voice is not 

heard while the leaders of SMEs are making strategic decisions it is leading to this lesser 

performance, and it is up to the marketing departments to do more to make sure that their voice 

is being heard while key decisions are made. The second lowest aspect of CIM is found to be 

that SMEs are meeting their customers frequently to learn about their current and potential 

needs of new products. The value of 3.54 for CIM1 shows that the companies do meet their 

customers, which has been documented to be found in other companies as well (Gurahoo and 

Salisbury, 2018). However, the indicator was deleted in the final steps of analysis of the 

interrelations between CIM, ITK, ITO and BPM. However, this was assumed to be justified, 
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given the findings by Gurahoo and Salisbury (2018). Gurahoo and Salisbury (2018) found that 

two medium sized manufacturing companies are lacking in their customer needs assessment, 

they found that the manufacturing companies only assess the needs via their salespeople 

attending new product development and via the technical and after-sales support. Meaning that, 

in some scenarios the SMEs are meeting clients to understand their needs better and, in some 

scenarios, they are not. Comparing the sample of Gurahoo and Salisbury (2018) with the sample 

used in this study, this study’s sample consisted of ~30 % answers coming from manufacturing 

companies; thus, the deletion could be argued to make sense. However, this is not tested 

statistically, and it suggests that more research is needed to give a better explanation of why 

CIM1 might be poorly reflecting CIM. As for the CIM2, CIM3 and CIM4, all indicators suggest 

medium to high abilities of different customer interaction management indicators. This is in 

line with the findings of Wang and Feng (2012). SMEs looking to improve their CIM should 

be focusing on their customer complaint management, a study done by Zaby and Wilde (2017) 

showed that German companies are lacking in this area. By looking at the customer complaint 

management processes and improving these, SMEs could potentially improve their CIM, 

however this has not been statistically tested and is an area for future research. 

 

Indicator Description Mean value 
CIM1 We meet customers frequently to learn 

about their current and potential needs of 

new products  

3.54 

CIM2 We are good at creating relationships 

with key customers  

4.22 

CIM3 We are good at maintaining relationships 

with key customers  

4.41 

CIM4 We have continuous dialogue with each 

customer 

3.99 

CIM5 We use highly developed methods to 

improve relationship with our customers 

3.15 

Table 5.1 Mean values of answers for CIM 

 

Continuing discussing the characteristics of the studied capabilities. ITK in Swedish SMEs 

were characterized by medium to high levels of ITK. The ITK-construct was taken from Turulja 

and Bajgoric (2016), and it was found that it was reflecting the same indicators good enough 
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for them to be accepted in the analysis. However, the answers to the indicators of the ITK-

construct were not included in the study by Turulja and Bajgoric (2016), neither was any other 

similar study found so that a comparison of the mean answers on the ITK-capability could not 

be done. However, one study made by Johnson (2015), reports that mangers in SMEs are 

lacking awareness of innovative tools. Johnson (2015) found that the managers in 176 German 

SMEs had an average awareness of 28 % of the 36 innovative tools for sustainability 

management. Given this, the somewhat medium mean value for ITK3 found in this study could 

be argued to not be far off compared to the findings made by Johnson (2015). ITK2 suggests 

that the studied SMEs do have a good amount of computer based technical expertise across the 

company, comparing this to a study made on SMEs in Spain, the findings are in line with each 

other (Soto-Acosta, Colomo-Palacios and Popa, 2017). As for, ITK1 which explains whether 

the SME has competent IT personnel. Previously SMEs technical IT competence were low 

which has resulted in slow adoption of e-commerce; however, recent studies show that this is 

not the case anymore (Cragg, Caldeira and Ward, 2011). Which is further acknowledged by 

this study. 

 

Indicator Description Mean value 
ITK1 Generally, our technical support is 

knowledgeable when it comes to IT 

systems 

3.75 

ITK2 Our company has high amount of 

computer based technical expertise 

3.38 

ITK3 We are very aware of new computer-

based innovations 

3.18 

 

Table 5.2 Mean values of answers for ITK 
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The IT operation indicators in table 5.3 firms show medium values. However, most of the 

mean values are below a neutral standpoint suggesting that they might be lacking more in 

their IT operations than IT knowledge capability. ITO3 which suggest that SMEs are 

encouraging to take risks, the “lower” mean value make senses as SME owners and managers 

are often unwilling to take risks, because it is costly and does not guarantee that the 

investment will enhance organizational performance (Games and Rendi, 2019). A way for 

SMEs to try improving their businesses is to take risks other SMEs in the market has taken, in 

this way they take advantage of the reduced business risk and the cost of innovation, since 

somebody else have already taken the first risk (Games and Rendi, 2019). The lowest scoring 

indicator of IT operation is ITO2, the indicator was removed as not being reflecting ITO well 

enough, instead the analysis suggested that it is better reflected by some other constructs. 

However, the low scoring suggest that the SMEs are using decision support system but in 

somewhat lower degrees, and as argued in the analysis, the potential explanation for this is 

that the SMEs when developing the decision support system is not focusing on the business 

needs well enough (Kitsios and Kamariotou, 2018). This misalignment between business and 

IT in the development might also reflect the somewhat medium scoring on ITO4, which 

explains how much the SMEs integrate the business strategy with the IT strategy. The “low” 

scoring is in line with prior research which suggests that SMEs are not incorporating the IT 

strategy with business strategy in high degrees (Rahimi, Möller and Hvam, 2016). Rahimi, 

Möller and Hvam (2016) found that IT has not much to say about the business strategy, 

instead IT should only “get in line” for that which the business requires and demands. Further, 

the study suggests that the IT operation is somewhat characterized of a usage in analyzing 

consumer and market data, using these kinds of systems is a fairly common practice in 

customer interaction management (Nguyen and Waring, 2013). Nguyen and Waring (2012) 

suggest a fair explanation why ITO1 did not get a higher value, the reason being is that while 

managers/owners of SMEs are the people who contribute to the success of the business in 

SMEs, it is the employees’ knowledge, understanding of the purpose of the adoption and the 

degree and form of their involvement which really contributes to the adoption and usage of IT 

systems. This is implying that the indicator would be scoring a higher mean value if the 

employees of the SMEs had a better understanding of the purpose behind the adoption, their 

role within the adoption and their contribution in the adoption. And it would be scoring less, if 

the business were lacking resources, suffering from cash flow issues, and not having staff who 

have experience in adopting new systems (Nguyen and Waring, 2013).  
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Indicator Description Mean Value 

ITO1 We use computer-based system 

to analyze consumer and 

market data. 

2.73 

ITO2 We use decision support 

systems frequently.  

2.47 

ITO3 We have a business climate that 

encourage risk taking and 

experimentation with IT 

2.70 

ITO4 We integrate our business 

strategy with our IT strategy 

3.02 

Table 5.3 Mean values of answers for ITO 

 

Finally, most of the SMEs in this study are evidently having BPM capabilities. Previously 

BPM was something that larger enterprises were doing and not SMEs (Pejic Bach et. al. 

2019). However, considering other studies showing that BPM has become of significant 

concern for SMEs, these findings in this study are good news for Swedish SMEs to 

understand that they are not by themselves on this new road and that other SMEs are 

struggling with implementing and using BPM too (Nurmadewi and Mahendrawathi, 2019). 

As for what characterizes the BPM of Swedish SMEs is summarized in Table 5.4. Looking at 

the values and comparing it to the study by Nurmadewi and Mahendrawathi (2019), the same 

conclusion of the data can be made, SMEs are mainly focusing on process definition and 

documentation (BPM1), process measurement and management (BPM3, BPM5, BPM6) 

whereas other areas that need more focus are strategic vision (BPM2) and process 

organizational culture (BPM7). However, the findings in this study suggest that they should 

be focusing on all areas as the mean values on any of the indicators could be higher. 

Indicator Description Mean value 
BPM1 We document and map our 

business processes well 

3.37 
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BPM2 We create a client focus through 

horizontal linkage among key 

activities 

3.09 

BPM3 We measure activities to assess 

the performance of each 

individual process, set targets 

and to deliver on set objectives  

3.25 

BPM4 We adopt IT-systems and 

procedures to ensure reliability, 

consistency, and discipline of 

quality performance. 

3.04 

BPM5 We have an approach that 

focuses on optimization 

through problem solving and 

creation of maximal benefit. 

3.34 

BPM6  We have different best 

practices we use to ensure 

superior competitiveness 

3.27 

BPM7 We use BPM for cultural 

change and not only right 

organizational structures and 

IT-systems 

2.69 

 

Table 5.4 Mean values of answers for BPM 
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5.2 Interrelations between capabilities 

5.2.1  The relationship between ITK and BPM 
 

The relationship suggests that ITK has a moderate negative effect on BPM. This was 

surprising as the structural relationship was hypothesized to be positive. The hypothesized 

relationship was taken under the assumptions that the IT knowledge of the SME is improving 

BPM by helping the business process/system-decision makers in taking good decisions 

regarding IT-architecture and IT-implementations (Niehaves, Plattfaut and Becker. 2010). 

However, the finding shows that the IT knowledge is impacting BPM negatively, and vice 

versa. Based on the study made by Niehaves, Plattfaut and Becker (2010) a possible 

explanation for this could be that the studied businesses are setting up business process 

strategies that are not in sync with the companies’ IT knowledge, leading the IT knowledge to 

become a negative influence for BPM. According to Rahimi, Möller and Hvam (2016) 

another possible explanation is that the persons with a high amount of IT knowledge within 

the firm do not have a good business understanding leading to decisions that have a negative 

impact on the BPM capability. Looking closer on the negative effects that ITK has on BPM, 

the greatest negative effect can be seen in BPM4 - We adopt IT-systems and procedures to 

ensure reliability, consistency, and discipline of quality performance, which has the highest 

loading on BPM. This is also in line with the findings of Nguyen and Waring (2013) stating 

that for different adoptions to be successful the knowledge of IT staff is crucial; thus, the 

findings suggest that the IT knowledge instead of giving beneficial effects on BPM, they have 

a negative effect, ultimately indicating that when the company is increasing their IT 

knowledge they are decreasing their BPM capability, this suggests there is a misfit between 

the IT knowledge and the BPM capabilities within Swedish SMEs. 

5.2.2 The relationship between ITO and BPM 
 

ITO and BPM are highly correlated. The hypothesized relationship was accepted. And the 

strong correlation was not very surprising. Looking at the tests for discriminant validity, the 

test showed that the two constructs were distinct, but only barely. The strong relationship is 

justified by the fact that IT operation is involving the application of IT in business processes 

(Pérez-Lopez and Alegre, 2012). Pérez-Lopez and Alegre (2012) say that for businesses to 

unlock the benefits of IT operations they need have good managerial skills, problem solving 

skills and core technical skills. Given these characteristics, it makes sense that IT operation 
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has such a strong correlation with BPM, as these characteristics of ITO are central to BPM. 

So, BPM and ITO are very similar to each other as both are trying to bridge the gap between 

IT and business. However, the key difference is that IT operations is focusing primarily on 

IT-related methods, processes and technique that are needed to create value whereas BPM is 

focusing on all both technical and non-technical methods, techniques, standards, 

standardization etc. used to create value (Pérez-Lopez and Alegre, 2012). 

5.2.3 The relationship between BPM and CIM 
 

BPM was found to have a positive impact on CIM. The effect is moderate, and in line with 

previous research. Previous research state that customer relationship management, which 

customer interaction management is a dimension of, involves business process change, 

introduction of new information technology tools and effective leadership (Wang and Feng, 

2012; Bull, 2003). Furthermore, studies show that, relationship marketing, customer 

profitability, lifetime value, retention and satisfaction is created through business process 

management. And companies that believe that technology solutions are enough to succeed 

with the implementation of different CIM activities, will undoubtedly fail in its adoption and 

usage (Chen and Popovich, 2003). Following this, SMEs CIM practice have two critical 

success factors one being a good usage of BPM and the other one being a good adoption of 

IT-tools. However, the goodness of the adoption of BPM and IT-tools of companies are 

generally low, as failure rate of CRM projects have been shown to be as high as 65 percent 

(Chen and Popovich, 2003).  

 

5.2.4 The relationship between ITK and CIM 
 

The relationship between ITK and CIM was non-significant and positive, this has not been 

supported by previous research. As IT knowledge has been affecting CIM positively with 

significance in other studies the findings in this study were somewhat surprising (Nguyen and 

Waring (2013). When reviewing further literature, the perception of IT knowledge has been 

that it should have been affecting CIM positively (Chen and Popovich, 2003). However, the 

area is under-researched, so it has been hard to find other similar studies with the similar 

results as of this study. Furthermore, looking at the indirect effect ITK has on CIM, which is 

mediated by BPM. It is showing a weak negative effect (-0.15), these findings are novel, and 
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could be strengthen about the principles derived by Nguyen and Waring (2013). Nguyen and 

Waring (2013) state that before adopting any CRM technology adoption it is vital that 

management is aware of their available IT knowledge, as the IT knowledge affects how well 

the SMEs adopt CIM. Given this, the findings in this study suggest that the IT knowledge 

within Swedish SMEs is having a detrimental effect on CIM by a mediating effect of BPM. 

Implying that the IT knowledge is not in line with the needs of CIM and vice versa, which is 

ultimately hindering an optimal CIM performance. 

5.2.5 The relationship between ITO and CIM 
 
Similarly, to the relationship between ITK and CIM, the relationship between ITO and CIM are 

insignificant, but in this case negative too. This too was unexpected as IT operations have been 

correlated positively with CIM before (Chen and Popovich, 2003). Nonetheless, the relation is 

also mediated by BPM, and the indirect effect ITO has on CIM is positive and moderate at 0.37. 

The finding is interesting as it highlights the importance of business process management, and 

that only using IT is not enough to improve CIM. Reading the article by Carr (2003), which 

claims that simple IT and its usage does not matter. The finding in the relationship between 

ITO and CIM then makes sense, simply using IT does not matter, instead it is more about why 

it is adopted, how it is adopted and what is the use of it, that matters. And this is being describe 

by the complete mediating factor of BPM on the reported relationship. 

 

5.2.6 Study Limitations and Implications 
 

The study was made on Swedish SMEs, the sample of Swedish SMEs were a blend of different 

companies, some companies being more represented than others. Thus, the findings in this study 

may not apply to the average company in each sector, instead it gives an indication of how ITK, 

ITO, BPM and CIM is being reflected in Swedish SMEs coming from the nine sectors in 

general, without explicit comparisons between e.g., IT firms and Manufacturing firms. 

Furthermore, the responses to the questions were highly objective by the respondents. This is 

implying that more controlled research is needed to analyze and understand the studied 

relationships in additional to the need of studying firms that are performing in the same sector 

too. However, looking at the findings and the statistical tests that analyze if the findings may 

be generalizable for the studied sectors, the findings suggest that the different relationships that 

are significant should also be significant in other companies.  
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Reviewing the negative relationship between ITK and BPM, the finding suggests a misfit 

between ITK and BPM, misfits have previously been found to be quite common in SMEs in 

general, however, there is a need for more studies in the different SME sectors to understand 

which of the constructs the different SMEs in the sectors need to focus on, so that they are not 

impacting each other negatively. Building on that narrative, the findings together with previous 

literature suggest that some SMEs should be focusing on improving their ITK to be more 

aligned with BPM and some SMEs should be focusing on improving the involvement of ITK 

in BPM decision making when trying to improve organizational efficiency via BPM and ITK. 

Thus, more research is needed to understand the factors that need more attention to mitigate 

and turn the negative relationship between ITK and BPM for each respective sector. 

Furthermore, the empirical findings suggest that better BPM and ITK fit would improve CIM. 

The empirical findings do not imply that firm performance will be improved. However, there 

is research stating that both ITK, BPM and CIM have a direct or at least an indirect positive 

effect on business performance, thus this is creating another topic for future research. 

 

The changes done to the model during the data analysis were theoretically justified and needed. 

Therefore, the model used in this study can be accepted and is a proposal on how to study the 

different constructs. But given, the multiple error term covariance that were estimated, the 

findings suggest that better models do exist for the complex relations between the studied 

dimensions of IT, BPM and CRM. So, future research in the area should try to identify 

constructs and models that could reflect the various indicators that were showing low loadings 

and covariances better.  
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6 CONCLUSION 
 

This study builds upon the literature around the relationships between IT, BPM and CRM. As 

IT, BPM and CRM are complex capabilities of companies, the restriction was made to study 

the IT knowledge, IT operation, BPM, and CIM. The study was done on Swedish SMEs from 

nine different sectors, the sectors were not evenly represented to their sizes of the whole SME 

population. However, the responses are still valuable as they are indicating the characteristics 

of ITK, ITO, BPM and CIM within these Swedish SMEs. The findings are building and 

strengthening the understanding of previous studies. Firstly, the study contributes to the 

understanding of ITK, ITO, BPM and CIM within Swedish SMEs, secondly, it contributes to 

the understanding of the relationship between the capabilities. 

 

It can be concluded that the studied SMEs all have ITK, ITO, BPM and CIM to some degree, 

the findings suggest that they have room for improvement in all capabilities. The strongest 

capability across the studied SMEs is CIM whereas the lowest is ITO. The studied capabilities 

and findings of them in this study are all proving already known facts about the capabilities. 

With slight modifications to the defined capabilities as some of the indicators were removed 

from the constructs, however, even though these indicators that did not reflect the constructs 

good enough, the indicator still suggests that an SME has that practice described by the deleted 

indicator. These indicators are thus, showing what previous studies have shown as well. I.e., in 

addition to the indicators that were not removed, the studied SMEs do use decision support 

system, they do meet customers frequently to identify current and potential needs of new 

products and they do use highly developed methods to improve their relationships with their 

customers. Furthermore, as previously found in other studies, the studied capabilities do have 

some correlations with each other. 

 

Leading us to the influence ITK, ITO and BPM has on CIM. BPM has the strongest impact on 

CIM. As BPM is a systematic approach and a way of thinking that changes the organizations 

way of working from the perspective of culture to the actual process definition, process 

execution and process measurement and optimization. Implying that BPM is used to apply IT 

on business processes in the best way possible, including measuring it, driving the change of 

culture and the usage of best practices. If BPM is performed in way that it can reach its potential, 

then the company will have a better CIM performance, as have been found in this study and in 

previous studies. Furthermore, previous studies suggest that good CIM and BPM practice will 
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lead to better firm performance. Looking at the impact of ITK and ITO has on CIM, the 

conclusion is that there is no direct effect between the two IT capabilities and CIM. 

 

However, BPM is having a complete mediation between ITK, ITO and CIM, respectively. 

Looking at the relationship between ITK and BPM, the study found a detrimental relationship 

between the constructs, implying that when SMEs increase their IT knowledge, they are 

decreasing their BPM practice, and vice versa. This finding is aligned with other studies too, 

where a misfit between ITK and BPM is having a detrimental effect on the businesses. 

However, this effect can be mitigated and reversed if SMEs improve their IT knowledge with 

better business understanding. Or by improving the BPM capability by making sure the SME 

includes their IT knowledge personnel when making strategic decisions regarding business 

processes development. What the studied SMEs should focus on depends on their BPM and 

ITK. Thus, further research is needed to understand what specifically these SMEs in the 

different sector might be lacking in so that the misfit arises. 

 

As for ITOs impact on CIM, as mentioned, it was also mediated by BPM. The study also 

suggests that the ITO and BPM are very similar to each other, and it could be argued that the 

constructs are reflecting in the same indicators. However, the difference between the 

capabilities is that while ITO is primarily focusing on the IT-related methods, processes, and 

techniques to create value. BPM is reflecting, additionally to what ITO is reflecting, the needed 

way of working, techniques, standards, standardization etc., that is not IT-related, and which 

creates business value. Thus, it gives indications that, ITO by itself is not important for CIM, 

however, when you aggregate ITO with the multiple other aspects which is enabled by BPM, 

then it does have a moderate impact on CIM. 

 

This study strengthens previous research as well as it is giving novel concrete evidence on how 

the dimensions of IT, CRM in relation with BPM are affecting each other. This study has 

primarily been investigating the relationship between ITK, ITO, BPM and CIM. While the 

sample used is somewhat biased towards the whole SME population, as it is does not represent 

some sectors at all, and some sectors within the sample are under-represented. However, the 

statistical analysis did not find major analytical flaws in the sample, as different tests were done 

to make sure that the gathering of data between periods did not signify many significant 

differences in sample answers that makes the gathered sample unusable. However, an 

interesting fact is that given the low amount of non-significant differences it suggests that the 
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SMEs within the sectors have not done much in the last two years to improve their different 

capabilities. Additional to the sample tests, other indices that measure model-fit were done to 

validate the findings. Thus, the findings in this study could be generalizable to other SMEs that 

are like the studied companies in measurement of revenue and headcount and SMEs that are 

performing in similar markets as the one that the Swedish SMEs are performing in. 

 

Future research could involve understanding what the most prevalent characteristics and factors 

are causing the misfit between BPM and ITK within the SMEs. Further, this study found that 

there is a misfit between BPM and ITK, however what this misfit depends on can be different 

from sector to sector, as both a lack of IT knowledge in business process management decision 

making can be a factor and another factor can be that the IT knowledge capability does not have 

a business understanding. Another potential area for research is to take broader and more in-

depth approaches to study BPM as the construct used in this study is a simple construct 

compared to other construct that also measure the adoption and implementation of BPM on 

depth. Finally, another potential area of research is to study the interrelations of the capabilities 

in the sectors that were excluded or under-represented in this study. 
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