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Abstract—Business intelligence (BI) has become a well-known 

umbrella term both amongst academics and practitioners. 

Researchers have studied how companies can take advantage of 

BI and what challenges companies are facing when working with 

BI. However, research is mostly focused on large companies, 

despite the importance of small- and medium sized companies 

(SMEs) in both society and economically. This paper presents 

results of an in-depth qualitative case study on challenges faced 

by SMEs when adopting BI. The challenges are categorized 

according to a BI maturity model adopted as unit of assessment. 

The contribution of the results presented is two-folded; 1) It 

increases current literature regarding challenges when adopting 

BI in SMEs, and 2) It serves as guidance for SMEs on common 

pitfalls that ought to be avoided. 

Keywords—Business Intelligence; Business Analytics; BI 

Maturity; BI Challenges; SMEs;  

I.  INTRODUCTION 

Decision makers in companies are becoming more and 
more reliant on computer support and are using various 
decision support systems (DSS) to help them make better data-
driven decisions [1], [2]. Business Intelligence (BI) is today a 
well-known umbrella term for IT-based decision support, 
covering various technological tools and organizational 
activities. The term can be found in literature dating back to the 
1950´s, when coined by Hans Peter Luhn [3], [4], and for the 
last two decades, BI has caught a huge interest by researchers, 
as well as practitioners.  

In literature, BI has been defined in different ways and 
there is no consensus amongst researchers on a single 
definition. Moreover, BI may be considered as a content-free 
concept, since the meaning thereof may vary depending on 
whom is explaining the concept [5]. In addition, BI is also a 
cross discipline concept, ranging from strategic business 
insights to advanced technological aspects. For this work, the 
definition provided by Wixom & Watson (2010) was used, 
stating that BI is: “a broad category of technologies, 
applications, and processes for gathering, storing, accessing, 
and analyzing data to help its user make better decisions” 
(Wixom & Watson, 2010, p. 14). The definition encapsulates 
the broad category of IT solutions that may support BI 

initiatives in businesses, ranging from dedicated and highly 
advanced BI systems, via Enterprise Resource Planning (ERP) 
systems, to spreadsheet tools used for analytical purposes. 

In literature, there are many examples on successful BI 
initiatives, although the degrees of success may be varying [6], 
[7]. Some true success stories are shown from the BI endeavors 
in Continental airlines [8] and Netflix [9] and [5] offers 
additional examples for inspiration. However, all these success 
stories include large companies. Research regarding how 
Small- and Medium sized Enterprises (SMEs1) use and 
implement BI has received limited attention in literature [10, 
11,12]. Some research has been published (e.g. [13, 14, 15]. In 
addition, [16] researched determinants and challenges to BI 
adoption in 20 polish SMEs. One of their findings was that the 
biggest challenges could be categorized as having business 
characters and organizational characters. One of the key 
organizational challenges was the lack of knowledge about BI 
systems and what they actually could contribute to the business 
[16]. Still, why advocating for the need to further investigate 
BI adoption in SMEs? There may be multiple reasons, but most 
importantly, SMEs are the backbone of e.g. Europe´s economy 
and labor market and about 99% of all companies in Europe 
are categorized as SME companies [17]. Given the importance 
of SME companies in the world economy [14, 18] and the 
business opportunities provided by BI, researchers need to 
increase current knowledge on BI adoption in general and the 
challenges faced by SMEs in particular. Existing research 
shows that SMEs are lagging behind larger companies [19, 20]. 
The research community needs to take the lead and understand 
why to be able to provide guidance that could aid SMEs to 
improve the adoption of BI and, in the long run, increasing 
their competitive edge. Such guidance requires an increased 
knowledge on current challenges and hinders. Only limited 
research has been done on challenges faced by SMEs when 
adopting BI and the need for more knowledge thereabout has 
been expressed by e.g. [14].  

This paper aims at contributing to research by presenting 
challenges faced by SMEs when adopting BI. Within the scope 

                                                           
1 According to the European Commission, small and medium sized 

companies have up to 250 employees. 
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of an extensive case study towards four manufacturing SMEs, a 
BI maturity model was applied to measure how far these 
companies have come in their BI adoption initiatives. The BI 
maturity model thereby served as a means of structuring the 
analysis into different units of assessment. The categories 
provided in the maturity model are, in turn, based on previous 
research, but, as indicated above, primarily towards large 
companies. Therefore, SMEs may not have the same financial 
resources, skills or experience [16]. Furthermore, reaching the 
highest level of maturity according to the model might not be 
the ultimate goal for smaller companies. 

The paper is structured as follows. Section II comprises the 
theoretical background. In Section III, the case study is 
presented. Section IV presents analysis and results. Finally, 
Section V concludes the paper, including ideas for future work.  

II. THEORETICAL BACKGROUND 

Research has shown that SMEs have been late adopters of 
BI and are lagging behind larger enterprises when it comes to 
utilizing the potential of BI [19], [20]. In a SME study in 
Thailand, [21] conducted 131 questionnaires and found most 
SMEs to be at the lowest maturity level when it comes to BI 
and that organizational culture was the main hindering factor 
when it came to BI adoption [21]. In alignment, in a survey 
towards 100 SMEs in South Africa, results showed that the 
companies were well aware of BI but lacked both resources 
and skills to successfully adopt BI [22].  

Scholz et al. (2010) studied SMEs by using exploratory 
factor analysis (EFA) to identify the perception of BI benefits, 
challenges when introducing BI and factors that described the 
inner constitution and business behavior of the research 
subjects. The data collection method was done through an 
online questionnaire covering a wide range of BI related topics. 
Based on their results, Scholz et al. (2010) provide three 
general BI challenge factors for SMEs. These challenges are 
the following: 

The first BI challenge factor depends on usage. This 
involved statements as that the systems are too complicated 
with complex processes when building BI reports. 
Furthermore, personnel competence was also raised as a 
challenge and a need for training was identified.  

The second challenge depended on solution and data 
quality. This involved issues as software errors, insufficient 
support, inadequate security, contradictory data and 
performance problems. 

The third challenge factor was challenges with interfaces. 
This factor contained problems as limited data export 
functionalities and conflation of data. This issue resulted in the 
need to manually import/export data which is more time 
consuming than an automatic process and may lead to data not 
being up-to-date. 

In summary, three overall challenging factors were 
identified; (1) challenges depending on usage, (2) challenges 
depending on solution and data quality and (3) challenges with 
interfaces [14]. However, they do not provide any solution for 

how the SMEs can tackle the challenges they face in order to 
increase their maturity when it comes to adopting BI. 

Olszak and Ziemba (2012) have investigated determinants 
and barriers when implementing BI in Polish SMEs. They 
found that the biggest challenges had two characteristics, they 
were either of business character or organizational character. 
The main business challenges were the lack of well-defined 
business problems that the BI initiative should address and not 
setting the expectations of the BI users. In addition, the lack of 
alignment between business and the BI system was considered 
a barrier in 9 out of 20 companies. When it came to 
organizational challenges, the largest barriers were found to be 
lack of manager´s support and lack of knowledge about the 
capabilities of the BI system. Exceeding implementation 
budget and having ineffective BI project management were 
found to be challenges in three quarters of the companies and 
in thirteen cases the BI projects were described as complicated. 
Barriers involving users were also identified in the form of lack 
of user training and support (12 out of 20 companies) and user 
resistance was identified as a barrier in 11 companies. In 
addition, some technological barriers were identified i.e. lack 
of appropriate data and lack of flexibility in the BI system [16].  

BI Maturity models 

Maturity models for assessing organizational adoption of 
various e.g. tools, methods, and techniques has been around for 
decades. One of the earliest maturity models (1979) is Crosby´s 
Quality Management Maturity Grid developed in the quality 
management field [26]. Since then, many novel maturity 
models have been introduced to help managers to e.g. reduce 
costs, create new products and increase competitiveness [24]. 
In general, maturity models are used to describe, explain and 
evaluate growth life cycles and to give organizations guidance 
on what areas to focus on to increase their maturity [25]. Most 
maturity models also share the property of having a number of 
dimensions and different stages illustrating maturity levels. 
Furthermore, maturity models can also be hierarchical (using 
sub-dimensions) and both one- or multi-dimensional [26, 27]. 

BI maturity models have been created both by researchers 
and practitioners and they usually contain similar components 
and follow the same structure as described above. Many BI 
maturity models have been developed by researchers, e.g. 
Enterprise Business Intelligence Maturity (EBIM) by Tan and 
Yeoh (2011), the Ladder of Business Intelligence (LOBI) by 
Cates and Gill (2005) and the Business Intelligence 
Development Model (BIDM) by Sacu and Spruit (2010). In 
addition, there are many companies that have created BI 
maturity models such as TERADATA´s BI and data warehouse 
maturity model, Hewlett Packard Business Intelligence 
Maturity Model and SAS Information Evolution Model [28]. 
The maturity model (Figure 1) used in this research was 
developed by Lavalle et al. [29] and it is the results of a 
worldwide survey on BI analytics adoption, conducted in the 
fall of 2010 by MIT Sloan Management Review and IBM 
Institute for Business Value. The survey was answered by 
approximately 3000 executives, managers and analysts from 
more than 30 industries in 108 countries.  



 

 

The maturity model has six categories.  

 Motive - the motive for using BI is analyzed.  

 Functional proficiency - measures the ability to use BI 
within specific functions of the organization.  

 Business challenges - highlights the main business 
challenges that BI is used to focus on. 

 Key obstacles - focuses on obstacles of organizational 
character.  

 Data management - measures the ability to capture, 
aggregate, analyze and share information and insights.  

 Analytics in action - concerns how well a company 
applies analytics when making decisions.  

 The maturity model has three levels of maturity that 
may be reached. In addition, the model provides factors 
that must be fulfilled for being considered as progressed to 
the next level of the maturity model. 

III. THE CASE STUDY 

The research and results presented in this paper originate 
from an in-depth qualitative case study, complemented with the 
findings from an extensive literature review focusing on BI 
adoption in SMEs. The case study includes four SMEs and is 
an in-depth qualitative case study that complements earlier 
studies´ questionnaires and interview surveys presented above.  

The participating companies are all manufacturing 
companies and range from the lower end to the higher end of 

the SME category when it comes to number of employees with 
the smallest having around 50 employees and the largest close 
to 250 employees. Company A manufactures in-car accessories 
for mobile devices, selling their products on both the European 
and US market. Company A is family owned with about 120 
employees. Company B manufactures screening equipment for 
industries worldwide and is owned by a large international 
enterprise group and has about 50 employees. Company C 
produces bookshelves as a subcontractor to a large Swedish 
furniture company, has close to 250 employees and is family 
owned. Company D mainly manufactures engines for marine 
applications, but also for power generators and off-road 
applications. The company is owned by a large international 
enterprise and has around 220 employees. 

 The material in the case study has been collected through 
semi-structured interviews, observations, and workshops. 60 
interviews have been conducted, rather equally distributed 
between the four companies, covering business roles such as 
CEO, managers, group leaders and project managers. All 
interviews were recorded and transcribed. After transcription, 
each manuscript was analyzed and each challenge described by 
interviewees were coded within each category of the maturity 
model. The results of the interviews provided the foundation 
for understanding current practice and challenges faced by the 
SMEs within each category of the maturity model. The analysis 
helped to identify the challenges at the technological and 
organizational intersection as it focuses on how technology is 
used and what challenges the organization describes as 
obstacles for increased usage of BI. 

IV. ANALYSIS AND RESULTS 

 The analysis and results of the interviews are structured 
according to the six categories of the maturity model. 

Motive 

Motive looks at what the motives for using analytics are 

and if companies use analytics to prescribe actions, companies 

are considered to be a transformed business. The challenges 

raised in this category demonstrate how companies are more 

prone to look back at what has happened instead of trying to 

use BI to look forward and guide actions. For example, 

Company C said that sometimes they tried new material, e.g. 

new glue in the production without knowing much about how 

that would affect the production. After they had produced a 

bulk of products, they were able to see if they made the right 

call or not. The other companies described similar use with 

heavy focus on production planning. Company D said that 

when it comes to day-to-day operations, IT plays a limited role 

as a decision support but when it comes to more long-term 

strategic decisions they use data from various systems to get 

an overview of the current situation. The challenge, they 

described, is that they are trying to build a Lean production, 

but their IT systems are not designed based on Lean 

principles. That made it hard for them to use the IT support in 

a way that they wanted. When it comes to challenges in the 

motives category, two of the companies had limited 

knowledge on how BI analytics could be used to help guide 

actions while Companies C and D were trying to work with IT 



support and dashboards to help employees to better plan their 

work. Company C has a competent IT department that can do 

different analysis but there has been limited interest from the 

directors of the company. The biggest challenge for company 

D however is that their parent company has outsourced all IT 

support making it hard for them to influence how the IT 

solutions should be designed. 

Functional proficiency 

This category aims to assess which areas of the business 
that have managed to adopt BI analytics in their day-to-day 
operations. This category became quite interesting because two 
of the companies (company A and C) said that they didn’t even 
bother to have budgets for their company. They only focused 
on production planning and making sure they were producing 
all the time. A possible reason for why they don´t feel like 
working too much with budgets might be because they 
basically sell whatever they produce. Company C was very 
clear on this and said that the only goal they had was to 
produce as much as they possibly could. There were no 
production targets other than maximizing the production. The 
company directors had limited knowledge on how BI analytics 
could support the goal of maximizing production or aid when it 
comes to business strategy. In many of the interviews with 
Company C, the employees clearly stated that “we don’t work 
with goals in this company”. The biggest challenges for 
Company C were that employees working in the production 
line were not very good at registering correct information about 
why the production line stopped. This made it hard to do 
follow up on reasons for disruption in the production line.  

Company A were not as blunt when it came to maximize 
production, in their view, the main issue is to have a good 
production plan and the rest will work itself out. Their main 
challenges were that the IT systems didn´t support the type of 
follow-up that they felt they needed. They were clear on that 
many of their decisions were purely based on gut-feeling but 
they also understood the risk of relying so much on their gut-
feeling. Companies’ B and D used IT support to help with cost 
efficiency and revenue growth, but to a very different degree. 
Company B uses economic reports and budgets to large extent 
but do not use analytics to analyze the production, sales or to 
better understand their markets and customers. When asked 
about their challenges, they were clear on the fact that the users 
lacked skill to utilize their current systems in a more analytical 
way. One of the major issues raised was not knowing their 
market situation which gave way to uncertainty and a stressful 
environment. One of the interviewees said that they could only 
plan for the next two or three months because they had no idea 
on what customers would pop in or how the market actually 
looks like. The sales manager said he didn´t monitor key 
performance indicators (KPIs), he only focused on project start 
dates. Company D had come a bit further than the other 
companies and were using BI for customer services and 
product research. In addition, business development and 
product development are closely linked. However, they had not 
implemented things like analyzing customer experience both 
because of lack of skill to do analysis and because of limited 
support to do that by the IT system. They acknowledged that 
they were quite immature when it came to utilize BI analytics 

and IT in general but they also said that overall they needed 
better IT support.  

Business challenges 

This category looks at how companies try to differentiate 

from competitors through innovation. All four companies were 

much more focused on cutting down costs compared to trying 

to find ways to increase revenue. However, as one interviewee 

said in Company D: “well, if we cut costs, we automatically 

increase our profits”. This quote summarizes the strategy 

explained by all four companies, focus on being more efficient 

to get costs down and it will bring more profits. This further 

demonstrates the challenge of lack of knowledge on how BI 

can support companies to find new ways to increase revenue 

growth or to use analytics to guide actions.  

Key obstacles 

All companies described the challenge of understanding 

how to leverage analytics for business value. When asked 

about obstacles and challenges, they often said straight up 

“[...] well it’s me, I have limited knowledge on how to use the 

information”. In one of the companies, it became evident that 

executive sponsorship was lacking in many ways. The 

company has a tradition on how to conduct their business and 

that is “how it always has been done”. The CEO asked similar 

questions on daily bases like how many packages they had 

produced or how many trucks they had shipped and after 

asking these questions for years, one of the IT staff created a 

simple dashboard that showed the answers to those standard 

questions.  

The type of ownership appeared to play a role here because 

the two companies that were a part of a larger enterprise group 

described more pressure on using analytics and the executives 

were more open about using BI or IT in general to support 

decision making. Company B said that one of their challenges 

was that their owner was planning on implementing a new IT 

support but they didn’t know when, stalling all their own 

efforts in increasing IT usage. 

Data management 

All four companies said they had data about almost 

everything. In general everything was in one system or the 

other according to the interviewees. However, when digging 

deeper into more specific parts of the manufacturing process, 

the interviewees started to highlight areas where data was 

completely missing. Company C described that there were so 

many possible errors when the production line stopped that 

they would be overflowed with information if they tried to 

analyze it all. What they were trying to do was to have the 

machine operators write in free-text what had gone wrong but 

that wasn´t working out too well. They felt they were missing 

correct information at correct granularity level to be able to act 

on that information. One of the managers at Company A 

described that in fact their inventory balance was actually a 

complete chaos, making them very inefficient because they 

might be producing products that actually were to be found in 

a repository but the balance in the system said it didn’t exist. 



Therefore, one of their major challenges was to actually have 

correct information on what products they had in storage. 

Analytics in action 

Overall the companies used analytics in a limited way if 

anything at all. Company A said that they hardly measure 

things and do not use budgets to any large extent or even 

KPIs. Company C doesn´t use goals or budget and rely on 

their gut-feeling more than data when making decisions. The 

other companies were more forced into using KPIs and 

budgets because of their owner company put more pressure on 

them to do so and because it was used in other companies 

belonging to that owner. In one case, being forced to mainly 

focus on achieving a budget goal from the owner was a major 

challenge by itself. The limited amount of number analysis 

that was described in the interviews was heavily focused on 

the production process itself i.e. production planning and the 

amount of products produced. Future strategies were more 

based on experience and gut-feeling although they did use 

calculation programs (Excel) to analyze economic aspects of 

strategic decisions. However, that only came late in the 

strategic decision process so it cannot be said that analytics 

was used to gain new insights and opportunities, rather if used 

at all it was for basic economic calculations such as pay-off 

time. 

V. CONCLUSION 

The results support some of the previous findings in 
literature and adds new knowledge to current literature. The 
companies in this research are quite late adopters of BI, but the 
challenges and reasons for why they are late adopters is not as 
straight forward as for example in Nenchelele & Pellissier 
(2014) who found lack of time, human resources, budgetary 
constraints and problems with creating awareness being the 
main challenges [23]. In addition, Scholz et al. (2010) had 
found three overall challenges that were (1) depending on 
usage, (2) depending on solution and data quality and (3) 
challenges with interfaces. In this research other areas have 
emerged. The type of company ownership seemed to play a 
large role when it came to making decision about IT support, if 
they were family owned or a part of a larger corporation. In 
addition, the companies were so focused on the production 
process itself that they expressed limited need in using IT in 
other areas. Identifying a need became an important aspect of 
this research because when the authors started to drill down 
into certain areas of the production (in three of the companies) 
a new need for data emerged from the company side and a new 
interest in using IT more for measurement and management 
started to emerge. In all three of the companies, they saw an 
opportunity to use IT as means to enforce a change in 
processes and added new KPIs to help making the effects of 
those changes transparent. This was quite a change for two of 
the companies that hardly used KPIs at all and had raised the 
point that they failed to see any value in focusing on KPIs. This 
could be related to lack of knowledge on how to use BI, but if 
the need is only to know how many packages you have 
produced during the day, motivating managers to increase BI 
usage when they have been making decisions and running their 
business for decades on gut-feeling is not an easy task. 

Previous research has raised the challenge about not having 
the budget needed to implement BI according to needs [16, 23] 
but two out of four companies in this research described that 
they simply do not use budgets. It is quite unlikely that those 
are the only companies that decide to stop working with 
budgets (or never start) making this an interesting aspect to 
further look at. Both companies said that if they would see that 
an investment in better IT infrastructure would be needed, they 
would simply make that investment. Interestingly, during this 
research project, both companies started implementing new IT 
support that also provides the means to do more BI analytics. 
One of the fundamental challenges was failing to see in what 
areas and how IT could contribute to more efficient production 
and failing to see the value of KPIs. As pointed out by one of 
the interviewees from Company B: “it makes no sense to 
measure just because you want to measure”. 

The main challenges are summarized in the following list: 

 Current IT support did not fully support the 
manufacturing processes 

 Limited interest from executives and owners on 
how to use BI as a decision support 

 When IT is outsourced, the companies have 
difficulties getting the support needed 

 Limited knowledge on how BI analytics can 
support production goals 

 Difficulties getting data that requires manual input 

 Lack of skills to use BI analytics in general 

 Lack of KPIs, with focus on more company 
specific KPIs 

 Lack of skills to see how BI can help increase 
revenue 

 Type of ownership, family owned companies 
seemed less interested in using BI for decision 
support 

 Risk of data overflow 

 Having correct data 

 Rely on gut-feeling rather than data 

When looking at the challenges it becomes evident that they 

are related and touch upon different categories of the maturity 

model used for guidance. For example, the lack of interest 

from executives influences the motive to use BI for other 

purposes than looking into the review mirror. That in turn can 

influence the way different departments utilize BI. If 

departments within the organizations have primary focus on 

cutting costs and do that by looking back at what has 

happened in the past, changing the mindset to be more revenue 

focused and let BI guide actions can be hard. The lack of 

executive sponsorship becomes a key obstacle that influences 

all departments. However, as shown in this research, executive 

can be willing to sponsor BI initiatives but there is a lack of 

knowledge within the company of how to actually move on 



and elevate the use of BI. In one case, the company had 

difficulties making the changes they felt were needed because 

the IT department belonged to another organization. 

 

 

Future work 

More case studies need to be done in order to grasp the 

complexity of challenges faced by SMEs. Based on the 

findings from this work, the relationship between ownership 

and BI adoption may be analyzed further. In addition, this 

study concurs with previous studies and demonstrates that the 

companies need guidance supporting their BI adoption. 

Understanding their challenges is the first step. When it comes 

to SMEs, they seem to be dealing with different kind of 

challenges and therefore need different kind of tools, 

frameworks or models to support them. Finally, for being able 

to develop guidance, there is also a need for a more 

descriptive work covering the actual state-of-practice 

concerning BI adoption in SMEs in general. Such state-of-

practice may, for example, include detailed accounts 

concerning e.g. types of BI systems, business functions/units 

supported, types of users, challenges, critical success factors 

for adoption initiatives and data management. 
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