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Abstract:

Micro and small enterprises (MSEs) are predominant worldwide and responsible for the greater employability of
citizens, income generation, and production. However, they face resource constraints and rely on information and
communication technology to remain competitive, which often causes many problems during or after the adoption
process. Knowing the problems that affect micro and small enterprises and the solutions adopted may help other
companies face the same issues. In this work, based on a systematic literature review (SLR), we identified and analyzed
the problems that occurred during or after the implementation of information and communication technologies in micro
and small enterprises and what actions were taken to solve them. We sought to understand the behavior of problems and
solutions in the last 21 years and the factors that influenced them. We performed an SLR using the snowhballing
technique, retrieving 12,936 articles in eight iterations, and selecting and analyzing 105 papers. As a result, we
identified 129 problems, divided into 12 categories, and 48 solutions. Such an analysis is advantageous for academia,
governments, and business managers, as it allows one to understand problems in advance and formulate more efficient
policies, plans, and projects for these enterprises.
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1. Introduction

Small and medium-sized companies (SMEs) are identified as a vital economic sector, contributing to job creation
[1][2], innovation, entrepreneurial spirit, and market competition [3-5]. Hillary [4] and Keeffe [6] note that 99.8% of
businesses in the UK and globally are SMEs, playing a pivotal role in job creation, internal production, innovation, and
productivity growth. Additionally, SMEs provide employment opportunities for women, immigrants, and minority
groups [5] and are essential for socioeconomic development, especially in the face of globalization [7] and post-crisis
economic recovery [8]. Their adaptability allows them to respond swiftly to market demands and withstand economic
challenges [7].

Investing in Information and Communication Technologies (ICTs) substantially benefits small enterprises, improving
productivity, operational efficiency, and long-term performance [9-11]. These technologies enhance decision-making,
business operations, and small businesses' competitiveness, productivity, and profitability [12][13]. Despite the evident
advantages, adopting ICTs in small and medium-sized enterprises (SMEs) faces challenges, including resource
constraints, high costs, and a lack of knowledge, which hinder adoption [9]. Nonetheless, the positive outcomes of ICT
adoption, such as efficiency gains and cost reduction, remain significant for small enterprises [14]. Therefore,
understanding the key factors that influence ICT adoption in SMEs is essential for the growth and competitiveness of
small businesses [14].

Several studies analyze factors that influence the success of IT projects. Varajdo et al. [15] identify factors impacting IS
management projects’ success and classify definitions and measures of IT project complexity. Bezdrob et al. [16]
investigate the reasons for the high success rate of IT projects in the Federation of Bosnia and Herzegovina. Other
works are limited to identifying problems small and medium-sized companies face when adopting specific ICT tools.
Haddara and Elragal [17] identify cost categories and factors for Egyptian SMEs adopting ERP systems. Hasheela-
Mufeti and Smolander [18] explore SMEs' challenges when implementing ERPs in Southern Africa. Several literature
reviews focus on the adoption of ICTs by small businesses, with some concentrating on specific regions [19][20].

Some studies carry out systematic literature reviews to identify factors that influence the adoption of ICT in SMEs,
including work by Ghobakhloo et al. [21], Barba-Sanchez et al. [22], and Rokhim et al. [23]. However, these studies are
outdated, and updating the problems faced in adopting ICTs is essential. Our research contributes to this update by
highlighting the history of problems and solutions small businesses have faced in adopting ICTs over the last 20 years.

Thus, this study sought to elucidate the challenges faced by MSEs when incorporating ICT and to identify the practices
they employ to prevent, mitigate, or transfer these challenges. The findings from this research may serve as valuable
insights for academia, government entities, and funding agencies to enhance their ICT procurement, management, and
development strategies, as well as their financing and support programs. Specifically, MSEs can better identify project
risks and ensure the success of their ICT adoption and utilization endeavors. To this end, we conducted a systematic
literature review (SLR) using the snowballing technique and employed descriptive statistics.

In our analysis of 105 articles, this work's main contributions cover identifying the main problems (129) faced by MSE
in adopting Information and Communication Technologies (ICTs) in the last two decades and the solutions (48)
implemented to resolve them. Furthermore, we delve deeper into the analysis of the problems, carrying out a sectoral
breakdown (industry, commerce, and services) and a technological categorization (system, software, and hardware).
Furthermore, our study includes a comprehensive mapping of selected works' profiles, examining research methods,
data collection approaches, the number of publications in the field spanning 20 years, and the countries where these
works were published.

The remainder of this work is organized as follows: Section 2 provides a background on MSEs and their utilization of
ICT. Section 3 outlines the research method adopted in this study. Section 4 presents the research findings, while
Section 5 discusses the results. Section 6 summarizes our conclusions and outlines avenues for future research.
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2. Background

2.1 Micro, Small and Medium-sized Enterprises (MSMES)

In the literature, the definitions of micro, small, and medium-sized enterprises vary according to annual revenue,
number of employees, and other specific factors. Furthermore, these definitions may vary between countries, regions,
and sectors [24].

According to the OECD [25], micro, small, and medium-sized enterprises (MSMESs) employ less than 250 people.
MSMEs are subdivided into micro-enterprises (less than 10 employees), small (10 to 49 employees), medium-sized (50
to 249 employees), and large ones employing 250 or more people.

In Europe [26], a medium-sized enterprise is defined as a company that employs fewer than 250 people and has annual
revenues of up to €50 million and an annual payroll of up to €43 million. A small business is a company that employs
fewer than 50 people and has annual revenue or payroll of up to €10 million. A micro-enterprise is a company that
employs less than 10 people and has revenues or payrolls of up to 2 million euros.

In the United States, the U. S. Small Business Administration (SBA) defines small businesses by firm revenue (ranging
from $1 million to over $40 million) and by employment (from 100 to over 1,500 employees) [27]. These values vary
by industry, revenue, and employment and are listed in the SBA Size Standards Table [27]. Micro-enterprise
classification is not considered in the United States.

Small and medium-sized enterprises (SMES) are considered the most crucial sector of the economy because they create
jobs [1-3] and are a source of innovation, entrepreneurial spirit, and competition in the market [4][5]. Moreover, they
take advantage of individual creative efforts, which makes them vital for a dynamic and healthy economy [4].

Hillary [4] highlights that 99.8% of businesses in the UK are small or medium-sized, which is also the case in other
countries worldwide. Keeffe [6] states that these businesses are the majority globally and contribute to job creation and
internal production in their respective countries [5]. Groepe [5] adds that they play a crucial role in innovation and
productivity growth. Small businesses also create employment opportunities, particularly for women, immigrants, and
minority groups [5], and are essential for socioeconomic development, especially in the face of globalization [7] and
economic recovery following crisis [8]. Their agility and adaptability enable them to quickly adapt to market demands
and withstand economic crises [7].

2.2 Benefits of Investing in ICTs for MSEs

Investing in information and communication technologies (ICTs) can benefit micro and small enterprises as it can help
them improve their productivity, manage their operations effectively, and sustain their business performance in the long
run [9]. ICTs can also improve decision-making and business operations [10]. Additionally, they play a critical role in
improving small businesses’ competitiveness, productivity, and profitability [13]. Furthermore, advances in technology
that allow for more flexible production methods, downsizing, reorganization, and outsizing by large companies, and the
rise of franchising and self-employment will result in more small businesses [4].

Innovation emerges as the key to enduring market challenges [28]. Innovation, defined as “the introduction of new or
improved products, methods, processes, and organizational practices” [29], presents an avenue for MSEs to tackle and
mitigate the issues they face. In this context, Information and Communication Technologies (ICTs) may be powerful
tools to drive innovation and address MSEs' challenges. Carvalho et al. [24] highlight that MSMEs must invest in
innovation to compete.

The widespread integration of technology into our daily lives is evident, and MSEs have embraced ICTs to alleviate or
circumvent impediments to their growth. In a business context, ICTs encompass a suite of software, hardware,
telecommunications, and management technologies, applications, and available devices used to create, analyze, process,
store, and transform information [30].
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The surge in ICT adoption by MSEs is undeniable. There has been a notable increase in the usage of devices such as
smartphones and desktop computers, along with a growing adoption of cloud technologies among businesses [31].
Companies view IT as indispensable for ensuring smooth operations, enhancing customer service, expediting task
completion, and attracting and retaining consumers [32]. According to Hassan and Ogundipe [32], for SEs interested in
competing, adopting ICT is no longer merely an option.

The benefits obtained by IT adoption by companies of this scale are well-documented. However, as Rozmi et al. [9]
highlighted, the adoption process is often hampered by high costs, lack of knowledge, and other internal and external
factors.

2.3 Related Works

Several studies analyze the factors that influence the success of information technology projects. For example, in
Varajdo et al. [15], the authors focus on identifying which factors impact the success of information systems
management projects. According to the authors, the results provide researchers and practitioners with a better
understanding of 1S project management success evaluation. Varajao et al. [15] systematically reviewed the literature to
identify and classify definitions and proposed measures of the complexity of Information Technology projects. The
article contributes to establishing a common language when discussing complexity and a better understanding of project
complexity and its implications for practical IT engineering projects. Bezdrob et al. [16] investigate the circumstances
and possible reasons for an unexpectedly high success rate of Information Technology (IT) projects implemented in the
Federation of Bosnia and Herzegovina (F BiH).

Several works are limited to identifying problems small and medium-sized companies face when adopting specific ICT
tools. Haddara and Elragal [17] identify the various cost categories and factors that could occur when Egyptian SMEs
adopt ERP systems. This research provides a list of cost factors and their classifications that can help adopting
organizations better estimate required ERP project budgets. Factors related to costs are essential to be considered in
SMEs because these companies have restrictions regarding cost. Hasheela-Mufeti and Smolander [18] also explore
issues in adopting ERPS. The study's objective is to identify challenges experienced by SMEs when implementing ERP
systems and to suggest requirements for achieving successful implementations in SMEs in Southern Africa.

Many of the systematic literature reviews focus on a specific region. For example, Anjum [19] and Chandavarkar and
Nethravathi [20] investigate the factors that influence the adoption of ICTs by small and medium-sized Indian
companies.

Some works aim to carry out a systematic review of the literature to identify factors that influence the adoption of ICTs
in SMEs, highlighting the work of Ghobakhloo et al. [21], Barba-Sanchez et al. [22] and Rokhim et al. [23]. However,
these works were already published years ago. An update of this information is relevant to the area. Furthermore, in our
work, we highlight the evolution of IT adoption and a history of the problems faced by small enterprises over 20 years.
None of the related works have this purpose.

3. Research method

We performed an SLR to identify the problems and solutions encountered by MSEs during the adoption of ICTs. For
the selection of articles, we used the snowballing technique. Subsequently, we performed an analysis of the results and
applied descriptive statistics.

The choice of this methodology and method offers several advantages. As described by Kitchenham and Charters [33],
an SLR adheres to explicit and systematic procedures, ensuring rigor and comprehensiveness in the review process.
Snowballing involves leveraging the reference lists of relevant papers and citations within articles to identify additional
pertinent literature. This approach allows one to concentrate on seminal works within the field, reducing the noise
typically associated with a database search and ensuring comprehensive coverage of related research [34].
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As described by Wohlin [34], the initial challenge in employing the snowballing technique is selecting an appropriate
starting set of papers, which should encompass articles highly relevant to the research area. Once the start set is defined,
each of the selected articles is analyzed. During each iteration, the references cited within an article are examined
(backward search), as are the papers that subsequently cited the article (forward search). This iterative process continues
until no further relevant work is added to a given iteration. We organized the SLR into three phases: planning,
execution, and data extraction. These phases are elaborated upon in the subsequent subsections.

3.1 Planning

During this phase, one lays the foundation for their research by delineating their objectives and devising the
methodology that will guide their inquiry. The planning process encompasses the formulation of research questions and
the establishment of inclusion and exclusion criteria. The research questions are formulated to obtain the expected
results related to the research topic [33].

This work sought to answer the following research questions to understand the problems caused by adopting ICTs and
the solutions to solve, mitigate, or transfer them:

RQ1. What is the profile of the works that report problems and solutions?

RQ2. What problems occur during or after adopting ICTs in MSES?

RQ3. What has been the behavior of these problems over the past 21 years?

RQ4. Do the problems change by industry or section of companies?

RQ5. Do the problems change according to the technology adopted?

RQ6. What are the solutions for these problems that occur during or after adopting ICTs in MSES?

Wohlin [34] emphasized that before starting the snowballing process, it is necessary to have defined the inclusion (IC)
and exclusion (EC) criteria for the snowballing since they will guide the reviewer in including work that meets the
review objectives. For the inclusion criteria, we considered the type of work, year of publication, and size of the
researched company, among others. We excluded companies with ICT as their core business due to technological bias
and the trend towards better technology management, which could distort the results. We defined the following criteria
for analyzing the studies that would be included or excluded in the context of the SLR:

Inclusion Criteria:

= The paper was published from 2000 to 2021;

= The title, keywords, or abstract made explicit that the paper was related to the research topic;
= The paper answered at least one of the research questions;

=  Work related to IT adoption in MSEs.

Exclusion Criteria:

= The publication was a tutorial, workshop, technical report, or merely an abstract;

= The full text was not available;

= The publication appeared more than once in the reference lists and citations analyzed (duplication);

= Works that considered companies whose main activity was information and communication technology.

3.2 Execution

In the snowballing approach, the second phase begins with the start set. As highlighted by Wohlin [34], no universally
correct or highly effective method exists to create this start set. Consequently, one viable approach is to select a well-
cited work from a reputable database to form the basis of the start set. Our start set comprised nine works published
from 2001 to 20186, all previously meeting the IC and EC. These articles are cataloged as [35] to [43].
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Once the start set was established, we started the first iteration, employing backward and forward snowballing
techniques. Backward snowballing involves examining the reference lists of the articles to uncover additional relevant
works, as shown in Figure 1. In this process, we reviewed the list of references, excluding articles that failed to meet our
predefined exclusion criteria.
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Fig. 1. Phases of the Snowballing Method
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Conversely, forward snowballing involves identifying new articles by looking at papers that cite the article under
examination [34]. For this, we leveraged Google Scholar’s feature for tracking publications that cite a given work.

To assess the selected articles, we performed a comprehensive evaluation process that included the analysis of the titles,
abstracts, and results and discussion sections. For the classification of companies in terms of size, we used as a criterion
the number of employees established by OECD [25] when available, or we accepted the size (micro, small, or medium)
reported in the work. We excluded articles focused exclusively on medium or large size companies. The article search
procedures were conducted from January 23 to November 4, 2021. From the start set defined with nine articles, we
analyzed 12,936 works in eight iterations and selected another 98 works. In total, our study encompasses the analysis of
105 articles [35-139], each contributing valuable insights to our research.

According to the recommendations of Wohlin [34], one essential efficiency measure in systematic literature studies is
the ratio of included articles to the total number of candidate articles examined. We present the efficiency achieved in
each iteration of our work in Table 1. To calculate the overall efficiency, we summed the articles included in each
iteration, resulting in 105 (9+18+26+22+17+9+3+1+0). Simultaneously, we summed the total number of candidate
articles examined in all iterations, resulting in 12,936 (870+1910+3202+3951+2118+661+196+28). The overall
efficiency was calculated as the ratio of the articles included to the total candidate articles examined, yielding 0.812%.
It is worth noting that efficiency is computed by considering all candidate articles evaluated throughout the study.

3.3 Data extraction

To perform the data extraction, we prepared reading sheets elaborated to capture a comprehensive information set.
These sheets systematically collected details such as the title, authors, publication year, country and place of
publication, primary research theme, objectives, type, and application context of an article, as well as any other
pertinent information that addressed our research questions. Following the tabulation of this data, we applied measures
and tools of descriptive statistics, which employs tables, graphs, and summary measures to elucidate and condense data
characteristics, allowing a better understanding of their behavior [140].
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Table 1. Efficiency

Iteration  Candidates  Included References Efficiency  Selected Articles
Start set - 9 [35]-[43] 0% 8.57%
Iterationl 870 18 [44]-[61] 18/870 = 2.07% 17.14%
Iteration2 1910 26 [62]-[87] 26/1910 = 1.36% 24.76%
Iteration3 3202 22 [88]-[109] 22/3202 = 0.69% 20.95%
Iteration4 3951 17 [110]-[126] 17/3951 = 0.43% 16.19%
Iteration5 2118 9 [127]-[135] 9/2118 = 0.42% 8.57%
Iteration6 661 3 [136]-[138] 3/661 = 0.45% 2.86%
Iteration? 196 1 [139] 1/196 = 0.51% 0.95%
Iteration8 28 0 0/28 = 0% 0.00%
Total 12,936 105 0.812%

4. Results and analysis
This section highlights the results obtained through the reading sheets according to each research question.

4.1 Profile of the works that report problems and solutions

This section analyzes the profiles of the selected works, considering factors such as methodologies, data collection
methods, publication years, nationalities, and industry sectors to answer RQ1. It is important to note that a single study
may fall into multiple categories.

RQ1. What is the profile of the works that report problems and solutions?

In terms of the nationality of the selected studies, they were distributed as follows: Brazil, 34 studies (32.38% of the
total); South Africa, five studies (4.76%); Kenya, four studies (3.81%); Portugal, United States, and Malaysia, three
studies each (2.86%); Finland, Netherlands, Indonesia, New Zealand, Pakistan, United Kingdom, and Australia, two
studies each; and Canada, China, Ivory Coast, Egypt, Ethiopia, Fiji, Philippines, India, Iran, Northern Ireland, Japan,
Jordan, Nigeria, Norway, Czech Republic, Singapore, Turkey, and Vietnam, one study each. Additionally, 21 studies
(20%) did not specify a country (see Figure 2).

Figure 2 illustrates the number of papers published per year. Notably, the average number of articles published from
2012 to 2021 stood at 5.1 per year, while from 2000 to 2010, the average was 3.7 per year. The average number of
papers published annually was 4.77, with a standard deviation of 2.95 and a variation of 8.72.

The most used methodologies were the case study and the survey, employed in 22 works (21% of the total), followed by
multi-case study (13 articles, 12%), literature review (ten articles, 10%), descriptive studies and action research (six
articles, 6%), and field studies (five articles, 5%). Another nine works (9%) used mixed methods, such as surveys,
exploratory studies, or grounded theory, while ten others (11%) did not clarify the methodology employed (as shown in
Figure 2).

The data collection methods used in conjunction with these methodologies were mostly data triangulation in 37 works
(35%), followed by questionnaires in 30 (29%) and interviews in 22 (21%). Another five works (5%) used the literature
search or systematic literature review. Eleven studies (10%) did not specify the data collection instrument used.

The selected studies covered a total of 4,469 companies, of which 3,333 (75%) were classified as MSEs by the authors
without specifying the size, 371 were micro-enterprises (8%), 579 were small companies (13%), and 186 were medium-
sized companies (4%). Medium-sized companies appear in the results because studies focused on small and medium-
sized companies were included. However, 17 studies citing only medium-sized companies were excluded.
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Of these companies, the service sector was cited in 52 works (49.52%), followed by the commerce sector in 46 papers
(43.81%), and the industry in 44 works (41.9%). However, 23 studies (21.9%) did not specify the sector in which the
surveyed companies operated, as shown in Figure 2. It is noteworthy that a paper may cite more than one sector.

4.2 Result considering faced issues

To facilitate the grouping of problems identified in the selected works, we developed a set of categories based on the
work of Benamati et al. [141]. The selected works mention 129 distinct problems classified into 12 categories. Below is
a brief description of each category and the related problems.

Company Management: this category encompasses issues related to company management and IT, such as gaps, needs,
and deficiencies in business processes, organizational structure, and business rules.

IT Management: this category addresses problems concerning gaps, loss of control, and deficiencies in IT management
and control, including strategic alignment and contracts.

Process and Change Management: this category highlights problems arising from the lack or deficiency of plans,
processes, estimates, and controls related to IT and its adoption process.

Workforce: problems related to demands, difficulties, health, skills, and labor-related issues with IT.

Knowledge and Information: issues related to the lack or difficulty of information regarding IT, such as the absence of
benchmarks and limited knowledge of IT capabilities.

Timelines and Deadlines: issues like delays and excessively long or short timeframes for adoption, customization, and
training. This category suggests that the time spent on IT is a problem.

Costs and Expenses: problems related to IT costs since companies consider acquisition and maintenance costs as issues.
Cost-related issues include labor costs, consultancy fees, training expenses, and project cost overruns.

Technical Issues: technical problems occurring within IT. These problems may be caused by or lead to improper use or
adoption, and they pertain to more technical aspects of IT, such as security and maintenance, development, IT
infrastructure, low performance, errors, and failures.

Adoption: encompasses problems related to the adoption process, including selection, deployment, migration of IT, and
adaptations to physical spaces.

Usage: issues arising from the use of IT, such as underutilization, abandonment, system fragmentation, increased
bureaucracy, business dependency on the system, and ‘support overload’.

Cultural: cultural issues of the company and its employees related to IT.

Niche: problems caused by IT in relationships between companies and their customers, partners, competitors, suppliers,
and consultants. This category also includes a company’s interactions with the government and the judicial system.

These categories are used to answer questions RQ2 to RQ5. Table 2 shows the problems identified in this research
grouped by problem category and the works that cite each issue.

RQ2. What problems occur during or after adopting ICTs in MSES?

When examining the occurrence of these issues, the ‘Workforce’ category emerged as the most frequently mentioned,
referenced in a total of 79 distinct papers (75%) (see Figure 3). Following closely, the ‘Technical Issues’ category was
the second most cited, appearing in 67 works (64%), while the ‘Costs and Expenses’ category appeared in 60 papers
(57%). Conversely, the least cited categories were ‘Company Management,” with 27 works (26%), ‘Knowledge and
Information,” with 26 (25%), and ‘Process and Change Plan Management,” with 23 (22%).
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Table 2. Problems grouped by categories associated with works that cite them

Problems

Works that cite the problem

Unspecified business problems

[37]1[49][561[671[73][77][85]

Need to reevaluate/redesign business
processes/roles/activities

[35][46][89][91][94][110][122][137]

- Business processes were not well-defined/known [82][101]
% Need to reevaluate/redesign the organizational structure [36][371[49][67][77][113]
g Lack of analysis/knowledge about business rules by the 83]
§ company/employee/manager
- Lack/loss of synergy between departments [371[67]1[77]
é Issues involving top management/leadership [371[67]1[77]
8 IT makes processes overly bureaucratic [38][79]
Lack of knowledge about available IT [36][59][102]
Lack of access to the latest technologies [124]
Lack of clarity in system specifications [42][73][101][121]
Loss of control over IT usage [58][66]
§ Lack or failure of IT usage planning policies [68][73][75][98][121][126]
i’, Strategic alignment between IT and the company [37][56][60][62]1[67][73][771[110][119][121][137]
§ Issues with perceiving or measuring IT benefits [36][39][47][49][65][86][88][97][100][110][113][129][132][138]
= Management difficulties [86][121]
Contractual/SLA problems [51][82][108][133]

Process and Change Management

Unspecified problems in the development or implementation
process

[36][45][49][51][63][79][107][110][139]

Loss/lack of control over the implementation or
development process

[36][45][75][91][92][123][135]

Lack of IT adoption or change planning policies [49][85]
Defic_iency in existing IT adoption or change planning [47][48][78][121]
policies

Issues in selecting team members [89][123]

Lack of analysis and alignment of business processes [47][137]
Difficulty in estimating project resources [73][76][91]

Workforce

Employees unqualified in ICT

[351[361[371[45][471[541[56][571[591[6 11[6 71681691721 [731[751[76]1[77]
[78]1[84]1[85][86][871[91][98][100][103][105][106][110][114][115][116]
[118][119][124][125][128][132][133][134][135][136][137][138][139]

Difficulty in learning the technology

[88][130]

Lack of training or ineffective training

[48][53][561[60][621[731[771[831[95][117][118][121][126][130][135]

Employees not participating in training

[98]

Need for training for the new IT

[35][36][46][49][80][83][88][100]

Hired company or contractor doesn't know how to provide
training

[36][49]

Lack of employee commitment

[49][59][671[691[771[781[791[821[85][89][20][92][98][99][101][110]
[121][122][135][137][139]

Employee resistance

[36][371[381[471[491[541[56171[591[631[65116 711691 731[751[7 71[78]1[79]
[81][82][85][90][95][103][105][108][110][119][120][121][122][126][127]
[131][136][137][139]

Unspecified workforce issues [36][74][99]

Employee health problems (RSI, Ergonomics) [36][371[49][59]1[671[77]
High employee turnover [91][129]

Employee overload [36][49][138]
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Problems Works that cite the problem
Need for hiring employees [49]

Lack of employee or entrepreneur troubleshooting skills [59][85][133]

Loss of productivity [41][53]

Knowledge and
Information

Unspecified knowledge and information problems

[40][44][59][92][94][105][113][114][116][128]

Lack of awareness about IT capabilities

[48][60][62][68][102][106][110]

Lack of benchmark

[36][49]

Difficulty in obtaining information about used IT systems

[136]

Lack of knowledge about the adopted IT tool

[63][65][8L][91][109][125]

§ Unspecified time-related issues [36][38][441[83][84][85][861[93][109][116][130][136]
) Time required to master the new IT [35][50][105][136]
é Delays in implementation or delivery [45][47][49][69][83][91][93][117][122][123][137]
§ Time for selection and implementation processes was too [74]
8 short
E Time to implement is very long [82][99][100][103][108]
[ System migration time (long or short) [108]
Unspecified technical issues [121][128][130][132][135][138]
IT consumes a lot of resources [104]
Low performance [51][53][58][591[93][111][114][129][133][137]
Software does not meet the company's needs Eg{]ﬁ%[osﬁll[;lg]][[fst]i][?g52]38] HBARoAROIHOI oA HE 22T
Lack of quality in internet/phone/power [59][75][78][104][110][124][132][136][138]
Unavailability of ICT resources [78][123][128][132][133][138]
Unspecified infrastructure issues [59][61][75][82][85][98][103][106][119][121][132][136][138]
Issues with data storage [51][123][128][129]
Failures, crashes, or errors [109][111][112][128][129]
2 Defect or inconsistency [92][109][117]
E Documentation problems [93][111][129]
E Unspecified security issues [36][37][56][88][128][137]
% Security breaches or failures [40][49][67]
= Viruses [40][88]
Backup issues [59][66][76]
IT maintenance is a problem [102][106][132][138]
Constant need for customizations due to changes in laws [108][109]

Difficulties in customizing IT to meet company needs

[36][41][45][49]1[55][571[63][71][75][83][100][108][121][123][137]

Lack of knowledge about business rules by the developer

[75][83][117][125]

Unspecified difficulties in development and implementation

[56][67][69][73][77][83][90][92][110]

Issues with system requirement specification

[93][121]

Lack of technical knowledge in the development team

[75][85]

Communication problems during the development or
implementation process

[53][92][118][135][137]
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Problems

Works that cite the problem

Unspecified cost

[361[371[411[491[561[611[671[721[761[771[85]1[L00][LO5][L12][116][119]
[128][131][134][136]

Cost of ICT acquisition

[35][42][441[45][47][50][57][70][71][73][76][82][86][92][102][103][104]

3 [106][113][114][128][132][133][135][138][139]
L;E.J’_ Cost to maintain IT (technical support) E211[]11]2[74]5[]1[275]][[1832%][5[35?%][5[317%2[58] [100][104](105][106][110]{113][114]
o Cost higher than anticipated [49][69][91][93][122][137]
@ | Labor cost [73]
é Customization cost [361[42][46][49][55][63][78][100]
Consulting/support cost [47]
User training cost [38][71][72][82][100]
Unspecified integration difficulties [36][49][69][71][76][88][891[94][103][112][123][128][129][135][137]
Lack or inadequacy of integration between systems [96][110][129]
Incompatibility among technologies [35][53][76][791[91][93][109][110][128][135]
Need to integrate the new IT with existing IT systems [88][121]
Obsolete equipment [371[67][771[85][105][115][128][129][134][139]
Divergence between data structures [66][117]
5 High interdependence among system modules [63]
§- Need for technologies and/or complementary items [38][46][74]
b5 Difficulties in purchasing additional items [48][60][62]
Wrong IT selection [76][121]
Product delivery was incomplete or not carried out [51][75][93][110]
System migration problems [81][117][129][137]
Installation problems [76][93]
Need to redesign the physical environment [42][43][54]
Lack of add-ons [75]
Undesuse of ICT Bg} ﬁg]l []?Eﬂ [%8[]1 [2479]] [50][51][521[601[62] 651 [661(681(73][75][78][811[86]
Difficulty in using available resources Eﬂgﬁ]z[éﬁ]g%][[fg][zggs] [88][102][104][105][106][108][111][117]
Employee difficulty in adapting to the software [42][53][82][117]
Software was abandoned [39][53][86]
Lack of technical resources in usage [73]
High dependency on the system [41][63]
8 High obsolescence of IT [36][49][99][100]
§ Use of fragmented systems [50][126]
Bureaucratic issues [45]
Issues with Internet Service Provider [88][136]
System redundancy [59][66][110][129]
Technical support overload [91]
Inefficient or poor-quality technical support [45][47][51][93]
Unspecified technical support issues [94]
Many updates needed to keep IT operational [128]
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Problems

Works that cite the problem

Unspecified sociocultural issues

[371[55][561[63][671[73]1[77][81][85][89][105][106][118][132][138]

Underestimation of IT or lack of trust in system information

[36][47][491[59][75][76][82][861[92][97][133][134][136][138][139]

Change in working methods

[39][79][117][123]

g Unrealistic expectations [51][59][97][120][121][125]

3 gnrl?)?g;‘;:semployee relationships with clients or among [36][49][73][127][132][138]
cler:\(w:;ii;i ér; internal conflicts or lack of collaboration among [36][49][69][98][101][135][137]
Conflicts among stakeholders [73][81][137]

Partners do not use technology [136]

Poor utilization of IT by the client [86][104]

Customer resistance [128]

Lack of consultants [36][49]
2 Need for external consulting for implementation or usage [35][371[63][75][83][92]
% Dependency on IT suppliers or consultants [45][68][71][78][108][128]

Lack of technical support from the supplier

[361[371[49][56][59][641[67][771[85][92][104][117][121]114[129]

TIC requires the issuance of tax documents

[36][49]

Lack of government support and from other agencies

[73][132][134][135][138]

Legal or judicial problems

[100][106]

Unspecified issues

[49][73][119][121]

However, when disregarding specific categories, it became evident that the most frequently cited issue among MSES
was ‘employees unqualified in ICT,” mentioned in 46 articles (44%). This was followed by ‘employee resistance,’
raised in 37 articles (35%), ‘cost of ICT acquisition’, referenced in 26 (25%), and ‘underuse of ICT,” identified in 22
papers (21%). Figure 4 lists the top 20 problems that garnered the most attention when disregarding categories.
Importantly, it is worth noting that articles may address one or more issues. In total, 129 distinct problem items were
identified. On average, each of these items was mentioned in 0.9 papers, with a standard deviation of 1.3, indicating a
wide dispersion of data from the mean. The variance of 1.75 further underscores this non-uniformity. Indeed, 47 items
(36%) were cited at most twice, while only 20 items (16%) received mentions more than 11 times, constituting the top

20 problem items, as depicted in Figure 4.

Process and change management; 22%

_ Knowledge and information; 25%
e company management; 26%
I Times and deadlines; 29%

I iche: 31%

I 1T management; 32%
Y ultural; 41%
I Adoption; 46%

Usage; 53%

Costs and expenses; 57%

IR, Technical issues; 64%

Fig. 3. Percentage of works that mention each problem category
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Strategic alignment between IT and company; 10%
Delays in implementation or delivery; 10%
Unspecified time-related issues; 11%

P Unspecified infrastructure inssues; 12%

Issues with perceiving or measuring IT benefits; 13%
Lack of technical support from the supplier; 14%
Underestimation of IT; 14%
Lack of training or ineffective training; 14%
P pifficulties in customizing IT to meet company needs; 14%
I Unspecified integration difficulties; 14%

Unspecified integration difficulties; 16%
S Unspecified costs; 19%
P pifficulty in using available resources; 19%
P ICT does not meet the company's needs; 20%
/IR Lack of employee commitment; 20%
IR,  Cost to maintain IT; 20%
N Underuse of ICT; 21%
I Cost 08 ICT acquisition; 25%

IR Employee resistence; 35%
I P IGYEESNi i Lified in ICT; 44%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

Fig. 4. Percentage of works that mention each issue

RQ3. What has been the behavior of these problems over the past 21 years?

Figure 5 illustrates the occurrence of issues grouped within the predefined categories across the publication years of the
works. Notably, there was a substantial variation in category values over the years. On average, the variance among
categories was 7.2, with the most significant variations observed in the ‘Technical Issues’ (17.1), “Workforce’ (16.5),
and ‘Usage’ (11.4) categories. Conversely, the least significant variations were found in the ‘Niche’, ‘Company
Management’ (both at 1.6), and ‘IT Management’ (0.4) categories. In terms of standard deviation, the average among
problem categories was 2.4. The highest standard deviations were also observed in the ‘Technical Issues’ and
‘Workforce’ categories (both at 4.1), followed by the ‘Usage’ category (3.4). The lowest deviations occurred in the
‘Niche’ (1.3), ‘Company Management’ (1.2), and ‘IT Management’ (0.6) categories. The remaining categories
exhibited variations ranging from 10.4 to 2.2, with standard deviations from 3.2 to 1.5.

Figure 6 showcases the categories with the highest occurrence of associated problems in each three-year interval. The
most prevalent categories are represented by solid patterns, followed by second-place categories denoted by striped
patterns, and third-place categories indicated by dotted patterns.

Consistently, the most cited categories across the years include ‘Workforce’ (13% to 19%), ‘Technical Issues’ (11% to
18%), ‘Usage’ (6% to 14%), ‘Costs and Expenses’ (6% to 11%), ‘Adoption’ (6% to 15%), ‘Timelines’ (11%),
‘Company Management’ (11%), and ‘Cultural’ (11%). These findings reveal that the primary categories of IT problems
remained relatively stable over the years. However, there was an increase in the significance of ‘Technical Issues’ and
‘Workforce-related” problems in recent years, possibly due to the growing complexity of IT systems and the heightened
demand for skilled IT professionals. The outcomes also indicated that specific IT issues were more prevalent during
distinct periods, such as problems related to ‘Costs and Expenses’ during the 2008 financial crisis.

Similarly, the 20 most cited problem items were analyzed across three-year intervals (see Figure 7). The average
standard deviation among these problem items was 0.8, with ‘employee resistance’ (2.5), ‘employees unqualified in
ICT’ (2.4), and ‘cost to maintain IT’ (2.0) having the highest values. Data variance also showed a significant spread
when examining problem items across the studied years, with an average variance of 0.8. The issues with the highest
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variations were ‘employee resistance’ (6.2), ‘employee underqualified in ICT’ (5.7), and ‘cost to maintain IT” (4.0). The
remaining items exhibited variations of less than 1.9 and standard deviations less than 1.88.

6

2000-2002 2003-2005 2006-2008 2009-2011 2012-2014 2015-2017 2019-2021
~——Workforce ~—Technical issues Costs and expenses Usage
——Adoption ——Cultural ——IT management ——Niche
——Times and deadlines ——Company management —Knowledge and information ——Process and change management

Fig. 5. Number of problems grouped within the predefined categories

RQ4. Do the problems change by industry or section of companies?

The industrial, commercial, and service sectors faced varying problems, each with different intensity levels. Figure 8
displays the top three issues within each problem category, with ‘Unspecified’ referring to studies that did not specify
the sector under consideration.

In the industrial sector, challenges encompassed Workforce, Costs and expenses, and Technical issues. The most
prevalent issues in this sector were ‘Employees unqualified in ICT’, ‘Employee resistance’, and ‘Acquisition costs’. All

categories were mentioned at least nine times, with company management being the least cited, receiving nine
mentions.

The commercial sector encountered problems related to workforce, technical issues, and costs and expenses. The most
frequently cited issues in this sector were ‘Employees unqualified in ICT’, ‘Employee resistance’, ‘Unspecified costs’,
and ‘Acquisition costs’. All categories were represented and mentioned at least nine times.

The service sector faced issues across all defined categories, with the most frequent problems falling into the
Workforce, Technical issues, and Usage-related categories. The predominant problem items in the service sector
included ‘Employees unqualified in ICT’, ‘Employee resistance’, and ‘Acquisition costs’. However, out of the 114
identified issues in this sector, 34 (30%) were mentioned only once, and 15 (12%) received no mentions.

In papers that did not specify the sector, problems encompassed the categories of Costs and expenses, Workforce, and
Technical. The most frequently cited problems included ‘Employee resistance’, ‘Employees unqualified in ICT’, ‘Lack
of employee commitment’, ‘Cost to maintain 1T’, ‘Software does not meet the company's needs’, and ‘Difficulties in
customizing IT to meet company needs’. This group reported problems from all categories with a minimum of four
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mentions. There were 82 problems (64%) in total, of which 46 (56%) were mentioned once, and 47 (36%) were not

mentioned.
100%
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80% oo
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60% 12%
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40% 12%
s 13%
20%
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Fig. 6. Predominance of problems by three-year period
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In summary, the industrial sector faced more Workforce, Costs and expenses, and Technical issues, while the
commercial sector primarily grappled with Workforce, Technical issues, and Costs and expenses problems. The service
sector encountered challenges in all defined categories. Papers without specified sectors described challenges in the
categories of Costs and expenses, Workforce, and Technical issues.

Costs and expenses 15%
Technical issues I 12%
Workforce m  13%
Usage M 12%

Not
specified

Technical issues I 13%
Workforce I 15%
Costs and expenses 11%
Technical issues GG 13%
Workforce I 13%
Technical issues I 12%
Costs and expenses 12%

Workforce I 147

Industry Commerce Services

0% 5% 10% 15% 20%

Fig. 8. The three most recurring problems categories in each sector

RQ5. Do the problems change according to the technology adopted?

When relating the researched technologies to the encountered problems, the Workforce category was predominant, cited
in 16% of the papers across the three technologies (see Figure 9). When adopting or using software or systems,
technical issues often arise due to a lack of alignment with the company’s needs and the need for customizations. There
may be two causes for this: a natural customization action to align the company and the system with reality or a
managerial failure.

Regarding the former, it is a natural process when adopting Enterprise Resource Planning (ERP) systems, as they are
often designed to cater to generic solutions rather than companies with unique processes, thus requiring adaptation of
the software or system to the company’s reality or vice versa. On the other hand, managerial negligence involves not
studying the needs of the company and end users, such as not involving employees, suppliers, and managers in
understanding precisely what the company requires [142].

Furthermore, usage problems are more prevalent when adopting software or hardware. These issues arise from not fully
utilizing the new technology’s potential, and the lack of ICT qualification among employees may exacerbate this,
especially among older employees [143]. Across all strata, technology-related costs and expenses were a problem,
particularly “Acquisition costs’ and ‘Costs to maintain IT’. This proved problematic due to the limited financial
resources of the MSEs, making them feel the impact of IT acquisition and maintenance costs on their budgets.
Similarly, underutilization, redundancy, and difficulty in using IT are other factors contributing to the escalation of IT
acquisition and maintenance costs, which significantly impacts MSEs since IT costs appear as one of the main expenses
within a company, as observed by Quaresma and Pereira [144]. Thus, there is a significant influence of the type of
technology on the problems faced by MSEs when adopting them.
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Usage | 1 2%
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Fig. 9. Problem categories or problem item by type of technology

4.3 Result Concerning Solutions

Of the analyzed papers, 19 (18%) described solutions adopted by companies to mitigate, prevent, or transfer the
problems they reported. This section discusses such solutions, with the selected works mentioning 48 distinct solutions.

RQ6. What are the solutions for these problems that occur during or after adopting ICTs in MSES?

Changes in business procedures, especially involving employees, suppliers, and end-users, allow for identifying
problems and understanding the needs that ICT must address in a company, avoiding underutilization and fragmentation
(see Figure 10). Additionally, providing training and information to maintain engagement has proved to be a good
solution to the lack of employee qualifications. This action also allows for a social role for the company, minimizing the
responsibility of and waiting for governments to provide these learnings to the workforce. Jahren [145] confirmed that
promoting user engagement through communication and information may benefit both employees and companies.

Providing training

I ——
Meetings to discuss and resolve issues IE——
Involving end-users in the implementation process —IEEEGE———————
Involving suppliers/employees in the development/implementation process —IEEEEE———
Improving internet connectivity
Improving the development or user team
Project management techniques and planning  F—————
Aligning contract, service, or product expectations
Consulting an external reference
Providing information about the benefits of ICT

Learning informally about new IT

<
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Fig. 10. Solutions when adopting ICTs in MSEs

5. Discussion

We analyzed 105 papers spanning over 21 years, extracting a total of 129 distinct problems and 48 proposed solutions.
Notably, the problems displayed variable trends over the 21 years, with limited influence observed based on the type of
technology employed or the sector of activity. However, workforce-related issues were consistently prevalent across all
analyses.
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While a relatively small number of works presented solutions, those that did primarily emphasized adopting new
business procedures and providing education and training. Unfortunately, due to the scarcity of data on solutions, it was
not feasible to generate significant insights into the evolution of solutions over the studied 21-year timeframe.

Considering these findings, various stakeholders, including managers, government bodies, development agencies, and
academia, may take proactive measures to facilitate the more efficient, effective, and less turbulent adoption of ICT in
MSEs. Once armed with knowledge of the most recurrent problems, managers may devise strategic plans to
preemptively address, mitigate, or transfer these challenges, thus increasing the likelihood of project success.
Government agencies may leverage this information to develop more targeted funding and development policies, while
academia may explore the myriad opportunities presented by this topic. Through collaborative efforts, these entities
may collectively enhance the adoption and implementation of ICT in MSEs.

The case study and survey methodologies proved to be the preferred among researchers. Case studies allow for semi-
informal interaction with little control or interference from researchers [146], enabling on-site observation of the ICT
adoption and usage process and the collection of valuable data from a researcher’s perspective. On the other hand,
surveys, which employ questionnaires as a data collection tool, allow for obtaining problems and solutions from the
companies’ perspective [147].

Most of the research primarily focused on small companies, which could be attributed to their significant representation,
accounting for 90% of global businesses, and their acknowledged economic importance as the pillars of their respective
economies [9]. There was substantial variation in the publication years of the works, with a noticeable upswing in
interest and publications from 2011 onwards.

When examining the problem categories, workforce-related issues, technical issues, costs and expenses, adoption
difficulties, and usage problems emerged as the most pressing concerns for MSEs. More specifically, these companies
grapple with issues such as the inadequately qualified workforce in terms of both basic and specialized ICT skills,
resistance, and lack of commitment from employees averse to change, the high financial outlays associated with
procuring and maintaining ICT within their operations, and underutilization resulting from difficulties in
comprehending and leveraging the available resources. Additionally, there was a recurring theme of ICT solutions
falling short of meeting the specific needs of such companies. These represent the primary categories and problem items
encountered by MSEs.

Resistance, costs and expenses, underutilization, and a failure to align ICT with company requirements may be
considered moderately serious issues. Employee resistance may substantially impact the overall adoption process,
potentially affecting system performance and utilization. Resistance may be rooted not only in concerns about job
displacement due to technology but also in factors such as a lack of awareness regarding the benefits of ICT for
employee roles and internal cultural dynamics within a company. Marques, Borges, and Almada [148] delved into the
factors influencing the resistance or cooperation of entrepreneurs with organizational change, identifying elements like
threats to social interactions, peer pressure, and prior experiences. Conversely, underutilization and misalignment with
business needs often result from inadequate planning. These issues manifest when managers fail to conduct thorough
requirement assessments, neglect to study the technology, or overlook the involvement of end users. These findings
align with the research conducted by Wang et al. [6] and Biagi and Rodello [11].

Furthermore, the factors mentioned above may exacerbate the problem of ICT costs in MSEs. Given their resource
constraints, these companies are particularly susceptible to the financial impacts of ICT expenditures. Any wastage
resulting from underutilization or a failure to meet their specific needs only serves to magnify these cost-related
concerns.

Regarding the analysis of problem behavior over the years, no discernible patterns emerged in either the categories or
specific problem items. However, workforce-related problems, technical issues, and cost and expense consistently
appeared with similar and increasing frequencies despite minor fluctuations over time. This close correspondence in
their occurrence rates may suggest an underlying relationship or shared root causes among problems in these categories.
Consequently, the shortage of specialized workforce could impede proper installation and utilization, subsequently
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affecting ICT costs. In line with this, Zhang et al. [142] observed that training and education constitute critical variables
that impact the success of ERP implementation in Chinese companies, particularly affecting usage, costs, and overall
business performance.

Continuing our exploration of problem behaviors, it became evident that three primary issues persisted throughout the
21-year study period. Workforce-related problems consistently emerged as the most prominent concerns, taking the lead
as the second most recurring issue from 2000 to 2008 and 2015 to 2017 and, more notably, dominating as the primary
problem during the three-year periods of 2009-2011, 2012-2014, and 2019-2021.

Technical challenges also surfaced as a recurring theme. These problems claimed the top spot in the trienniums of
2006-2008 and 2015-2017, secured the second position from 2009 to 2014, and, most recently, placed third in 2019—
2021. Technical difficulties have also been reported as impediments to ICT adoption among micro-sellers in Tanzania
[149].

Cost-related issues occurred slightly less frequently, placing second from 2019 to 2021 and third from 2009 to 2017 and
2000 to 2002. Interestingly, this category did not feature as the primary problem in any specific year. Recent research
by Mugo [150] in Nairobi highlighted that cost challenges related to hardware, software, internet, training, and support
hindered ICT adoption. Similarly, the financial constraints often faced by MSEs render them acutely sensitive to the
impact of ICT expenses. Nonetheless, despite these challenges, investments in ICT are often necessary due to the
potential benefits they bring to a company. This notion was supported by Ezekiel [151], who observed a changing cost
dynamic. In a study involving companies in a commercial center in Dar es Salaam, it was found that costs incurred
before the adoption of new ICTs did not significantly affect company performance. However, after the adoption of these
technologies, such costs began to have a positive impact on performance.

This analysis underscores the dynamic nature of problems over the years and the recurring relationship among cost and
expense issues, technical challenges, and workforce-related concerns. Exploring the influence of technology types on
encountered problems revealed minor distinctions among the three categories. Regardless of the technology type,
workforce-related issues consistently emerged as the most prevalent, exhibiting equal intensity across these strata.
When adopting or employing software or systems, technical problems often surface due to software or systems failing
to align with a company’s needs, requiring customizations. This predicament may stem from either a natural need for
customization to harmonize the software or system with a company’s specific requirements or from management
oversights.

In the case of the former, it is common during ERP adoptions since these systems are frequently designed to cater to
generic solutions rather than to companies with unique processes. Consequently, adapting the software or system to a
company’s reality and vice versa becomes essential. Conversely, managerial lapses involve neglecting to thoroughly
study the company’s needs and the requirements of end users. This omission extends to failing to engage employees,
suppliers, and managers to gain a precise understanding of a company’s needs [142].

Usage-related issues tend to surface more prominently during the adoption of software or hardware. These problems
arise from underutilizing the full potential of new technology, with the lack of ICT qualifications among employees
exacerbating the situation, particularly among older staff members [143]. Across all strata, technology-related costs and
expenses emerged as a concern, particularly in acquisition and ongoing maintenance expenses. This challenge proves
problematic due to the limited financial resources typical of small companies. As a result, they tend to feel the impact of
ICT acquisition and maintenance costs acutely within their budgets. Moreover, underutilization, redundancy, and
usability challenges of ICT further contribute to escalating acquisition and maintenance costs. These financial
implications substantially impact MSEs, as ICT expenses often constitute a significant portion of a company’s overall
expenditures, as noted in studies by Quaresma and Pereira [144]. Therefore, it is evident that the type of technology
employed significantly influences the challenges MSEs encounter during adoption.
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The solutions most adopted by MSEs to address ICT-related problems include providing training, disseminating
information, and fostering learning about ICT. Additionally, involving users, suppliers, or employees in the
development and implementation processes, enhancing staff and resource capabilities, and applying management,
project, and contract techniques are prevalent approaches.

Introducing changes in business procedures, particularly by engaging employees, suppliers, and end-users, facilitates a
deeper understanding of ICT needs within a company. This proactive approach helps mitigate issues related to
underutilization and fragmentation. Furthermore, providing training and information emerges as an effective strategy
for addressing employee qualification gaps. This action not only contributes to resolving specific ICT challenges but
serves a broader social role for the company. It reduces reliance on government initiatives for workforce education,
placing the responsibility on the company to uplift its workforce. Jahren [145] provided evidence that fostering user
engagement through communication and information dissemination may yield mutual benefits for employees and
companies. In summary, the primary solutions implemented by companies encompass a range of strategies to address
ICT-related challenges.

Threats to the validity

By adapting the categories proposed by Benamati et al. [141] to classify the problems in this research, we recognize the
presence of potential threats to the validity of the work. If these categories are not defined unambiguously or
comprehensively, there is a risk of selection bias, as some problems may be interpreted ambiguously and classified
inconsistently. However, it is essential to highlight that adopting a categorization minimizes terminological variation,
mitigating the use of different terms for similar concepts and reducing the potential compromise of results.

Extracting problems and solutions from work and classifying problems into pre-defined categories are inherently
subjective processes. Reviewers' interpretation when applying these categories may introduce discrepancies and bias.
Both authors performed the classification to mitigate this threat, and disagreements were discussed. Furthermore, we
used descriptive statistics to minimize potential impacts from subjective interpretations when interpreting the results.

Another possible threat is related to the initial set of articles for snowballing. If these articles do not adequately cover all
relevant databases, there may be a coverage bias, failing to include essential works. This threat was addressed through
careful and extensive research to represent the literature in the start set.

6. Conclusion

Small enterprises play a pivotal role in both economic and social contexts, contributing significantly to their local
environments. However, these businesses grapple with competitive pressures and the imperative to survive. To address
these challenges, they often turn to ICTs. However, while ICT adoption may offer solutions, it may also introduce new
complexities.

Given these considerations, our study aimed to identify the most prevalent problems that MSEs encounter during or
after the ICT adoption process and explore the solutions employed to preempt, alleviate, or transfer these issues
whenever possible. Our systematic literature review, facilitated by the snowballing technique and bolstered by
descriptive statistics, yielded valuable insights.

In summary, our study made significant headway in traversing the existing literature systematically, employing a
rigorous methodology to uncover a spectrum of problems and corresponding solutions. We have elucidated the profiles
of works dedicated to this subject, delineated primary issues across 12 categories, and distilled the solutions utilized to
combat them. Our findings unveiled the nuanced and non-standardized behavior of these problems over 21 years,
shining a light on their intricate nature. Importantly, we noted that the sector of activity and the type of technology
under study exert limited influence on the problems faced and the solutions implemented.
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However, it is essential to acknowledge the limitations of this work. We were unable to segregate problems based on
company specifics such as size or sector, as reported in the studies. The interrelationships between these problems also
remain unexplored. Furthermore, limitations tied to the snowballing technique arose, particularly concerning the
composition of the start set with a predefined set of known works.

Looking ahead, future research endeavors should aim to address these limitations, validate our findings, and delve
deeper into the quest for even more effective solutions. By doing so, one may contribute to a more comprehensive
understanding of the ICT challenges MSEs face and continue refining strategies for their success.

References

[1] SEBRAE. (2020). Anuario do trabalho nos pequenos negocios: 2018 (11 ed.) [Online]. Awvailable: http:/
https://www.dieese.org.br/anuario/2018/anuarioPequenoNegocio2018.html.

[2] The World Bank. (2015). Small and medium enterprises (SMEs) finance. [Online]. Available:
https://www.worldbank.org/en/topic/smefinance.

[3] R. Rathore and A. Mathur, “A study on role and prospects of micro, small and medium enterprises in India,”
Journal of Pharmacognosy and Phytochemistry, vol. 8, no. 1, pp. 2046-2049, 2019.

[4] R. Hillary, Small and medium-sized enterprises and the environment: business imperatives, 1% ed. England, United
Kingdom: Routledge, 2017.

[5] F. Groepe. (2015, 10, 23). The role of small business in the economy [Online]. Available:
https://www.bis.org/review/r151023c.htm

[6] S.J. O. Keeffe (2020, 01, 13). The Importance of Micro and Small Businesses [Online]. Available:
https://www.bakertilly.ie/importance-micro-small-businesses/

[7] G. Abdilakimov, “Analysis of some aspects of small business management.” International Journal of Management
and Economics Fundamental, vol. 3, no. 03, pp. 5-13, 2023.

[8] R. Jha and T. Depoo, “Role of microenterprises in recovering U.S. Economy-post 2008 financial crisis,” Journal of
Applied Business and Economics, vol. 19, no. 3, pp. 9-28, 2017.

[9] A. N. A. Rozmi, A. Nordin, and M. I. A. Bakar, “The perception of ICT adoption in small medium enterprise: A
swot analysis.” International Journal of Innovation and Business Strategy, vol. 9, no. 1, pp. 69-79, 2018.

[10] Y. Wang, S. Shi, S. Nevo, S. Li, and Y. Chen, “The interaction effect of IT assets and IT management on firm
performance: A systems perspective,” International Journal of Information Management, vol. 35, no. 5, pp. 580-593,
2015.

[11] B. F. V. Biagi and I. A. Rodello, “Beneficios da utilizagdo adequada de um sistema de informacdo em uma
microempresa,” Retec Revista de Tecnologias, vol. 6, no. 1, pp. 19-29, 2016.

[12] M. C. Cant and J. A. Wiid, “Internet-based ICT usage by South African SMEs: The barriers faced by SMEs,”
Journal of Applied Business Research, vol. 32, no. 6, pp. 1877-1888, 2016.

[13] P. Taylor, “The importance of information and communication technologies (ICTs): An integration of the extant
literature on ICT adoption in small and medium enterprises,” International Journal of Economics, Commerce and
Management, vol. 3, no. 5, pp. 274-295, 05, 2015.

[14] R. F. Malaquias and F. F. O. Malaquias, “Information and communication technologies adoption in small firms,”
Management in Perspective, vol. 1, no. 1, pp. 101-123, 2020.

[15] J. Varajdo, A. Trigo, J. L. Pereira, and I. Moura, “Information systems project management success," International
Journal of Information Systems and Project Management, vol. 9, no. 4, pp. 62-74, 2021.

International Journal of Information Systems and Project Management, Vol. 12, No. 1, 2024, 43-73
64


https://www.worldbank.org/en/topic/smefinance

1JISPM

Problems and solutions in adopting information and communication technology in micro and small enterprises

[16] M. Bezdrob and S. Brki¢, and M. Gram, “The pivotal factors of IT projects' success — Insights for the case of
organizations from the Federation of Bosnia and Herzegovina," International Journal of Information Systems and
Project Management, vol. 8, no. 1, pp. 23-41, 2020.

[17] M. Haddara and A. Elragal, “ERP adoption cost factors identification and classification: a study in SMEs,"
International Journal of Information Systems and Project Management, vol. 1, no. 2, pp. 5-21, 2013.

[18] V. Hasheela-Mufeti and K. Smolander, “What are the requirements of a successful ERP implementation in SMEs?
Special focus on Southern Africa,” International Journal of Information Systems and Project Management, vol. 5, no.
3, pp- 5-20, 2017.

[19] A. Anjum, “Information and communication technology adoption and its influencing factors: A study of Indian
SMEs,” Humanities & Social Sciences Reviews, vol. 7, no. 5, pp 1238-1253, 2019.

[20] N. D. Chandavarkar and N. P. S. Nethravathi, “Analysis of Challenges faced during Adoption of ICT by Small and
Medium Enterprises in India,” International Journal of Management, Technology, and Social Sciences, vol. 8, no. 2, pp.
1-21, 2023.

[21] M. Ghobakhloo, T. S. Hong, M. S. Sabouri, and N. Zulkifli, “Strategies for Successful Information Technology
Adoption in Small and Medium-sized Enterprises,” Information, vol. 3, no. 1, pp 36-67, 2012.

[22] V. Barba-Sanchez, M. D. P. Martinez-Ruiz, and A. I. Jiménez-Zarco, “Drivers, benefits and challenges of ICT
adoption by small and medium sized enterprises (SMES): a literature review,” Problems and Perspectives in
Management, vol. 5, no. 1, pp. 103-114, 2007.

[23] R. Rokhim, P. Wulandari and |. Mayasari. “Small medium enterprises technology acceptance model: A conceptual
review,” International Journal of Business and Society, vol. 19, pp. 689-699, 2018.

[24] G. D. G. de Carvalho, L. M. M de Resende, J. Pontes, H. G. de Carvalho, and L. M. Betim, “Innovation and
management in MSMESs: a literature review of highly cited papers,” SAGE Open, vol. 11, no. 4, pp. 1-22, 2021.

[25] Organisation for Economic. (2024, 01, 24). Enterprises by business size. [Online]. Available:
https://data.oecd.org/entrepreneur/enterprises-by-business-size.htm

[26] European Commission. User guide to the SME definition, Luxembourg: Publications Office of the European
Union, 2020.

[27] A. W. Hait. (2021, 01, 19). The Majority of U.S. Businesses Have Fewer Than Five Employees [Online]. Available:
https://www.census.gov/library/stories/2021/01/what-is-a-small-business.html

[28] V. A. Lima and C. A. da S. Miiller, “Why do small businesses innovate? Relevant factors of innovation in
businesses participating in the Local Innovation Agents program in Rondénia (Amazon, Brazil),” RAI Revista de
Administracéo e Inovagdo, vol. 14, no. 4, pp. 290-300, 2017.

[29] R. Woodward, Organization for Economic Co-operation and Development (OECD), 1st ed. London, England:
Routledge, 20009.

[30] M. Robertson, A. Collins, N. Medeira, and J. Slater, “Barriers to start-up and their effect on aspirant
entrepreneurs,” Educucation + Training, vol. 45, no. 6, pp. 308-316, 2003.

[31] Brazilian Network Information Center, Survey on the Use of Information and Communication Technologies in
Brazilian Enterprises, 1st ed. Sdo Paulo, Brazil: Comité Gestor da Internet no Brasil, 2020.

[32] H. Hassan and A. A. Ogundipe, “ICT adoption by micro and small scale enterprises in Nigeria: A case study of the
Federal Capital Territory, Abuja,” Information Systems & Economics eJournal., vol. 14, no. 18, pp. 117-137, 2017.

[33] S. Kitchenham, B. and Charters, “Guidelines for performing systematic literature reviews in software engineering,”
Technical Report EBSE 2007-001, Keele University and Durham University, Newcastle, England, 2007.

International Journal of Information Systems and Project Management, Vol. 12, No. 1, 2024, 43-73
65


https://data.oecd.org/entrepreneur/enterprises-by-business-size.htm

1JISPM

Problems and solutions in adopting information and communication technology in micro and small enterprises

[34] C. Wohlin, “Guidelines for snowballing in systematic literature studies and a replication in software engineering,”
in Proceedings of the 18th International Conference on Evaluation and Assessment in Software Engineering - EASE 14,
London, England, 2014, pp. 1-10.

[35] C. D. P. Martens, “A Tecnologia de Informagdo (TT) em pequenas empresas industriais do Vale do Taquari/RS,”
M. S. thesis, Escola de Administracdo, Universidade Federal do Rio Grande do Sul, Porto Alegre, Brazil, 2001.

[36] S. Santos Junior, H. Freitas, and E. M. Luciano, “Dificuldades para o uso da tecnologia da informagdo,” RAE
eletrénica, vol. 4, no. 2, pp. 1-25, 2005.

[37] G. A. Prates and M. T. Ospina, “Tecnologia da informacdo em pequenas empresas: fatores de éxito, restrigdes e
beneficios,” Revista de Administragdo Contemporéanea, vol. 8, no. 2, pp. 9-26, 2004.

[38] S. M. da Silva, R. de O. Baltazar, A. C. Trierweiller, P. C. L. Esteves, and P. de S. Freire, “Implicagdes da
implantacdo de sistemas ERP em micro e pequenas empresas do setor varejista de calgados: um estudo multicasos,” in
XX SIMPEP - Simposio de Engenharia de Producéo, Bauru, Brazil, 2016, pp. 1-14.

[39] V. Barba-Sanchez, M. D. P. Martinez-Ruiz, and A. I. Jiménez-Zarco, “Drivers, benefits and challenges of ICT
adoption by small and medium sized enterprises (SMEs): A literature review,” Problems and Perspectives in
Management, vol. 5, no. 1, pp. 103-114, 2007.

[40] I. P. Gonzalez Junior, L. de S. B. Reis, and V. A. V. Santos, “O uso da tecnologia de informagao nas micro e
pequenas empresas familiares de Cachoeira-BA,” Revista Eletronica do Alto Vale do Itajai, vol. 4, no. 5, pp. 77-89,
2016.

[41] C. D. A. Schwartz, J. S. Farias, M. Q. Miranda, and J. P. L. de Almeida, “A ado¢do de um software de
gerenciamento em pequenas empresas do Distrito Federal: Um olhar dos agentes de mudanga,” in IX EGEPE Encontro
de Estudos sobre Empreendedorismo e Gestao de Pequenas Empresas, Passo Fundo, Brazil, 2016, pp. 1-16.

[42] A. M. Bezerra and J. J. S. Viana, “Caracterizacdo das micro e pequenas empresas distribuidoras de bebidas da
cidade de dourados com a implantacdo da tecnologia da Informacédo,” Bachelor’s thesis, Universidade Federal da
Grande Dourados, Dourados, Brazil, 2009.

[43] C. R. Figueiredo, U. Strassburg, and A. R. Lyrio, “Tecnologia da informag&o para as micro e pequenas empresas:
algumas consideragdes,” in | Encontro Estudantes Ciéncias Contabeis Cascavel — SINCOVEL IX Jornada Estudos
Contabeis, Cascavel, Brazil, anu2008.

[44]1J. Y. L. Thong, “Resource constraints and information systems implementation in Singaporean small businesses,”
Omega, vol. 29, no. 2, pp. 143-156, 2001.

[45] V. L. Cruz, “Avaliacdo de beneficios de pés-implantacdo de sistemas ERP no fornecimento de informagéo
contabil, financeira e operacional em empresas de pequeno e médio porte da regido metropolitana de Recife,” M.S.
thesis, Universidade Federal de Pernambuco, Recife, Brazil, 2011.

[46] A. F. Guizelini, “Sistemas integrados de gestdo (ERP) como ferramenta de mudanga organizacional em pequenas
empresas,” Bachelor’s thesis, Universidade de So Paulo, S&o Carlos, Brazil, 2011.

[47] J. V. Mendes and E. Escrivdo Filho, “Sistemas integrados de gestdo ERP em pequenas empresas: um confronto
entre o referencial tedrico e a pratica empresarial,” Gestdo & Producéo, vol. 9, no. 3, pp. 277-296, 2002.

il

[48] L. C. Beraldi and E. Escrivdo Filho, “Impacto da tecnologia de informagdo na gestdo de pequenas empresas,’
Ciéncia da Informacao, vol. 29, no. 1, pp. 46-50, 2000.

[49] S. Santos Junior, “Fatores socio-técnicos inibidores da adogdo de modernas tecnologias de informacéo: um estudo
exploratério nas pequenas e médias empresas do meio oeste catarinense,” M.S. thesis, Universidade Federal do Rio
Grande do Sul, Porto Alegre, Brazil, 2002.

International Journal of Information Systems and Project Management, Vol. 12, No. 1, 2024, 43-73
66



1JISPM

Problems and solutions in adopting information and communication technology in micro and small enterprises

[50] A. L. Neto and 1. C. Junior, “Classificacdo das principais dificuldades enfrentadas pelas pequenas e médias
empresas (PMEs),” in Xl Simpésio de Engenharia de Producdo da UNESP, Bauru, Brazil, 2006, pp. 1-8.

[51] D. D. L. Oliveira, E. C. de Paula, O. A. Lovo, and E. M. O. Custédio, “Terceirizagio de TI nas pequenas empresas:
uma visdo dos riscos e agdes mitigadoras,” Sistemas & Gestéo, vol. 12, no. 3, pp. 328-340, 2017.

[52] P. E. Mondin and C. D. P. Martens, “Sistemas de informagéo em gerenciamento de projetos: estudo em pequenas e
médias empresas do ramo de automagdo industrial,” Iberoamerican Journal of Project Management, vol. 7, no. 1, pp.
1-31, 2016.

[53] J. C. dos S. Vinhais and L. A. Joia, “Trajetéria de migragdo de software proprietario para livre: evidéncias
empiricas associadas ao Open Office,” Organizacdes & Sociedade, vol. 21, no. 71, pp. 615-642, 2014.

[54] R. Coutinho, “Importancia da implanta¢ao de tecnologia de informagdo na gestdo das micro e pequenas empresas
do setor motociclistico de Cacoal,” Bachelor’s thesis, Fundacdo Universidade Federal de Rondbnia, Cacoal, Brazil,
2014.

[55] C. E. A. Limas, L. Scandelari, S. Escorsim, and J. Mugnaine, “Sistemas integrados de gestdo — ERP — Implantagio
em pequenas empresas na cidade de Ponta Grossa-PR,” Revista ADMpg Gestédo Estratégica, vol. 2, no. 2, pp. 67-75,
2007

[56] B. da S. Taciano and V. de P. G. Felix, “Os impactos da tecnologia de informacdo em uma empresa de pequeno
porte de Raul Soares-MG,” Revista de Ciéncias da Faculdade Univértix, vol. 1, no. 1, pp. 1-15, 2020.

[57] A. da R. Thomaz and M. E. R. Machado, “O impacto da tecnologia nas pequenas e médias empresas: a adequagao
de recursos financeiros diante da recessdo econdmica,” Bachelor’s thesis, Universidade Federal do Pampa, Santana do
Livramento, Brazil, 2017.

[58] F. da C. de Souza, D. de L. Oliveira, and E. M. O. Custodio, “Efeitos e caracteristicas da consumerizacdo de Tl nas
micro e pequenas empresas: um estudo exploratéorio,” AOS-Amazonia, Organizacoes e Sustentabilidade, vol. 6, no. 1,
pp. 179-195, 2017.

[59] P. Wolcott, M. Kamal, and S. Qureshi, “Meeting the challenges of ICT adoption by micro-enterprises,” Journal of
Enterprise Information Management, vol. 21, no. 6, pp. 616-632, 2008.

[60] S. Burgess, C. Sellitto, and S. Karanasios, “Evaluating Web presence success,” in Effective Web Presence
Solutions for Small Businesses: Strategies for Successful Implementation. S. Burgess, C. Sellitto, and S. Karanasios,
Eds., 1st ed., Hershey/New York: IGI Global, 2009, pp. 253-273.

[61] H. Davids and O. Jokonya, “Investigating factors influencing ICT adoption among SMEs in the hospitality industry
in the Western Cape,” in Digital Innovation and Transformation Conference: Digital Skills, Boksburg, South Africa,
2019, pp. 83-95.

[62] L. C. Beraldi, E. Escrivdo Filho, and D. M. Rodrigues, “Avaliacio da adequag¢do do uso de tecnologia de
informacgdo na pequena empresa,” in VI Simpo6sio de Engenharia de Produgéo, Bauru, Brazil, 2000, pp. 1-10.

[63] C. E. A. Limas, “Sistemas integrados de gestio ERP — beneficios esperados e problemas encontrados na
implantacdo em pequenas empresas brasileiras,” M.S. thesis, Universidade Federal do Paranda, Ponta Grossa, Brazil,
20009.

[64] M. L. Lobler, E. dos Reis, M. S. Visentini, and K. A. Klimeck, “Validagio de instrumentos para mensurar os
fatores influenciadores na aquisi¢do e na implantacdo de sistemas de informagdo em micro e pequenas empresas,” in
XXXVI Encontro da ANPAD - ENANPAD, Rio de Janeiro, Brazil, 2012, pp. 1-16.

[65] A. C. Sacilotti, “A importancia da tecnologia da informagdo nas micro e pequenas empresas: um estudo
exploratorio na regido de Jundiai,” M.S. thesis, Faculdade Campo Limpo Paulista, Campo Limpo Paulista, Brazil, 2011.

International Journal of Information Systems and Project Management, Vol. 12, No. 1, 2024, 43-73
67



1JISPM

Problems and solutions in adopting information and communication technology in micro and small enterprises

[66] L. H. Crnkovic and S. L. do A. Moretti, “Vantagens competitivas com softwares: o caso de uma instituigdo de
ensino,” Revista Eletronica de Ciéncia Administrativa, vol. 9, no. 1, pp. 5-18, 2010.

[67] G. A. Prates, V. S. Carvalho, E. M. Alves, H. R. da S. Tamashiro, and G. E. Guimarées, “Tecnologia de
informagdo: Andlise em pequenas empresas do interior paulista,” in 4° Congresso Brasileiro de Sistemas, Franca,
Brazil, 2008, pp. 1-14.

[68] S. Burgess, “Information technology in small business: Issues and challenges,” in Managing Information
Technology in Small Business: Challenges and Solutions, S. Burgess, Eds. 1st ed. Melbourne, Australia: Idea Group
Publishing, 2002, pp. 1-17.

[69] M. M. Caldeira and J. M. Ward, “Understanding the successful adoption and use of IS/IT in SMEs: An explanation
from portuguese manufacturing industries,” Information Systems Journal., vol. 12, no. 2, pp. 121-152, 2002.

[70] T. Nkosana, J. Skinner, and C. Goodier, “Challenges of ICT adoption and utilisation in small rural restaurants: a
case study of the KwaZulu-Natal Midlands,” African Journal of Hospitality, Tourism and Leisure, vol. 5, no. 4, pp. 1-
11, 2016.

[71] A. F. de M. Junior, 1. S. Granzoto, and C. E. de F. Roland, “Analise das solucGes de sistemas ERP para empresas
de micro, pequeno e médio portes,” Revista Eletronica de Sistemas de Informacéo e de Gestdo Tecnoldgica, vol. 2, no.
1, pp. 87-95, 2012.

[72] M. Ghobakhloo, D. Arias-Aranda, and J. Benitez-Amado, “Adoption of e-commerce applications in SMEs,”
Industrial Management & Data Systems, vol. 111, no. 8, pp. 1238-1269, 2011.

[73] M. Ghobakhloo, T. S. Hong, M. S. Sabouri, and N. Zulkifli, “Strategies for successful information technology
adoption in small and medium-sized enterprises,” Information, vol. 3, no. 1, pp. 36-67, 2012.

[74] O. Zach, B. E. Munkvold, and D. H. Olsen, “ERP system implementation in SMEs: exploring the influences of the
SME context,” Enterprise Information Systems, vol. 8, no. 2, pp. 309-335, 2014.

[75] S. Sarosa, “The information technology adoption process within Indonesian small and medium enterprises,” PhD.
Dissertation, University of Technology Sydney, Sydney, Australia, 2007.

[76] V. Pulakanam and T. Suraweera, “Implementing accounting software in small businesses in New Zealand: an
exploratory investigation,” Accountancy Business and the Public Interest, vol. 9, no. 64, pp. 98-124, 2010.

[77] G. A. Prates, “Inovac@o tecnologica através de sistemas de informacdo em pequenas empresas — SUCESSO €
desafios,” Revista Ciéncias Administrativas, vol. 9, no. 1, pp. 42-50, 2003.

[78] B. T. Oliveira, M. P. Ramos Jr., and J. P. Albuquerque, “Implantagédo de um sistema integrado de gestdo no modelo
Software as a Service (SaaS): um estudo de caso em uma pequena empresa de engenharia,” Revista Eletrénica de
Sistemas de Informagéo, vol. 9, no. 1, pp. 165-167, 2010.

[79] B. Corréa, “Acompanhamento da implementagdo de um sistema ERP numa empresa do setor da construgao civil,”
Bachelor’s thesis, Escola de Administracdo, Universidade Federal do Rio Grande do Sul, Porto Alegre, Brazil, 2011.

[80] J. P. Gaioski, E. Gongalves, L. D. S. Ferreira, and R. N. Pagani, “ERPs: free versions for BI dynamization in micro
and small business,” in Congresso Internacional de Administracéo, Ponta Grossa, Brazil, 2019, p. 1-15.

[81] A. D. de Oliveira, “Analise da Adogdo de TI em MPE’s : estudos de caso no varejo,” Bachelor’s thesis, Instituto de
Informatica, Universidade Federal do Rio Grande do Sul, Porto Alegre, Brazil, 2011.

[82] M. E. dos Santos, J. C. dos S. Jesus, and H. Cdcaro, “Casos sobre a adogdo de tecnologia de informacgdo em
empresas rurais produtoras de café: resisténcias e limitagdes,” in JXLVI Congresso da Sociedade Brasileira de
Economia, Administragdo e Sociologia Rural, Rio Branco, Brazil, 2008.

International Journal of Information Systems and Project Management, Vol. 12, No. 1, 2024, 43-73
68



1JISPM

Problems and solutions in adopting information and communication technology in micro and small enterprises

[83] N. Zilli, “Os impactos da implantagdo de um sistema ERP na gestdo de uma empresa de prestagdo de servigo e
comércio,” Bachelor’s thesis, Universidade do Extremo Sul Catarinense, Criciima, Brazil, 2017.

[84] M. Kamal and V. Anand, “A path to socio-economic development using cloud computing,” in 46th Hawaii
International Conference on System Sciences, Hawaii, United States, pp. 42074216, 2013.

[85] A. Garg, “ICT adoption and SME’s: a contextual framework,” International Journal of Engineering Technologies
and Management Research, vol. 3, no. 12, pp. 1-11, 2020.

[86] S. Burgess and R. Paguio, “Examining ICT application adoption in Australian home-based businesses: an
innovation-decision process approach,” Journal of Enterprise Information Management, vol. 29, no. 2, pp. 276-299,
2016.

[87] M. Anwar, Y. A. Djawad, and Ridwansyah, “ICT strategy and micro-entrepreneurs growth: The Indonesian case,”
Journal of Physics: Conference Series, vol. 1244, no. 1, p. 8, 2019.

[88] N. A. Y. Al-Qirim, “E-commerce in the aerial mapping industry: A New Zealand case study,” Journal of Systems
and Information Technology, vol. 7, no. 1/2, pp. 67-92, 2003.

[89] C. Bull, “Strategic issues in customer relationship management (CRM) implementation,” Business Process
Management Journal, vol. 9, no. 5, pp. 592-602, 2003.

[90] M. Haddara and O. Zach, “ERP systems in SMEs: A literature review,” in 44th Hawaii International Conference
on System Sciences, Hawaii, United States, pp. 1-10, 2011.

[917J. R. Muscatello, M. H. Small, and I. J. Chen, “Implementing enterprise resource planning (ERP) systems in small
and midsize manufacturing firms,” International Journal of Operations & Production Management, vol. 23, no. 7-8,
pp. 850-871, 2003.

[92] Z. A. Elsammani, R. Hackney, and P. Scown, “SMEs adoption and implementation process of websites in the
presence of change agents,” in Electronic Commerce in Small to Medium-Sized Enterprises: Frameworks, Issues and
Implications, N. Al-Qirim, Eds. Hershey-NY: IGI Global, 2011, pp. 146-164.

[93] G. Rooks and C. Snijders, “The purchase of information technology products by Dutch SMEs: Problem
resolution,” Journal of Supply Chain Management, vol. 37, no. 3, pp. 3442, 2001.

[94] M. Wynn, “Information systems strategy development and implementation in SMEs,” Management Research
News, vol. 32, no. 1, pp. 78-90, 2008.

[95] J. M. Etchalus, A. augusto de P. Xavier, and L. Scandelari, “Aspectos da tecnologia da informagéo em pequenas
empresas da construcdo civil,” Synergismus scyentifica UTFPR, vol. 1, no. 1, pp. 629-635, 2006.

[96] H. Shiels, R. Mclvor, and D. O’Reilly, “Understanding the implications of ICT adoption: insights from SMEs,”
Logistics Information Management, vol. 16, no. 5, pp. 312-326, 2010.

[97] Ti. C. Granzotto, “A tecnologia da informagdo como suporte a gestdo nas microempresas do ramo de confecgdes
varejista em Jl-Parana,” Bachelor’s thesis, Departamento Académico de Administracdo, Fundagdo Universidade
Federal de Rondbnia, Cacoal, Brazil, 2014.

[98] K. E. S. Santos, “Evaluation of Computerized information systems of small business Organizations,” Journal of
Humanities and Education Development, vol. 2, no. 1, pp. 1-7, 2020.

[99] H. Idota, M. Ogawa, T. Bunno, and M. Tsuji, “An empirical analysis of organizational innovation generated by
ICT in Japanese SMEs,” in Internet Econometrics, S. Allegrezza and A. Dubrocard, Eds. London: Palgrave Macmillan
UK, 2012, pp. 259-287.

[100] D. M. Wanyoike, “Determinants of information communication technology adoption by formal small enterprises
in urban Kenya,” PhD. Dissertation, Jomo Kenyatta University of Agriculture and Technology, Juja, Kenya, 2013.

International Journal of Information Systems and Project Management, Vol. 12, No. 1, 2024, 43-73
69



1JISPM

Problems and solutions in adopting information and communication technology in micro and small enterprises

[101] S. A. Tapia, A. Cataldo, and L. Zambra Alcayaga, “Liderazgo en adopcion de TI en PYME. ;solo el
involucramiento del propietario importa?,” Ingeniare. Revista Chilena de Ingenieria, vol. 22, no. 3, pp. 421-430, 2014.

[102] J. R. A. Ndiege, N. Wayi, and H. Marlien, “Impact of ICT used within SMEs in Eldoret, Kenya,” in International
Conference on ICT for Africa, Eldoret, Kenya, 2012, pp. 1-8.

[103] M. Ghobakhloo and M. Fathi, “Corporate survival in Industry 4.0 era: the enabling role of lean-digitized
manufacturing,” Journal of Manufacturing Technology Management, vol. 31, no. 1, pp. 1-30, 2020.

[104] S. T. Waithaka and E. Mnkandla, “Challenges facing the use of mobile applications for e-commerce in Kenya’s
manufacturing industry,” Electronic Journal of Information Systems in Developing Countries, vol. 83, no. 1, pp. 1-25,
2017.

[105] G. Singh, R. Naz, and K. Devi, “Challenges of using marketing information system (MKkIS) by SMEs in Fiji,” Int.
Internacional Journal Entrepreneurship and Small Business, vol. 19, no. 3, pp. 379-398, 2013.

[106] M. G. O. T. Nogueira, “O papel das tics nas microempresas do setor imobiliario portugués: beneficios, barreiras e
fatores influenciadores no desempenho organizacional,” M.S. thesis, Universidade da Beira Interior, Covilhd, Portugal,
2015.

[107] S. Mamoghli and L. Cassivi, “Agile ERP implementation: The case of a SME,” in 21st International Conference
on Enterprise Information Systems, Heraklion, Greece, 2019, pp. 188-196.

[108] N. Meldo and J. Loureiro, “ERP in the education sector: Evidence from portuguese non-higher education
institutions,” in Advances in Intelligent Systems and Computing, A. Rocha, A. M. Correia, H. Adeli, L. P. Reis and S.
Costanzo, Eds., 1% ed. Berlin, Germany: Springer, 2017, pp. 592-602.

[109] T. S. Tran and C. T. Hoang, “Information system adoption within viethamese small and medium enterprises,”
Bachelor’s Thesis, Lahti University of Applied Sciences, Lahti, Finland, 2011.

[110] P. Iskanius, R. Halonen and M. Motionen, “Experiences of ERP use in small enterprises,” in 11th International
Conference on Enterprise Information Systems, Milan, Italy, 2009, pp. 188-196.

[111] J. Lewandowski, A. O. Salako and A. Garcia-Perez, “SaaS enterprise resource planning systems: Challenges of
their adoption in SMEs,” in IEEE 10th International Conference on e-Business Engineering, Coventry, United
Kingdom, 2013, pp. 56-61.

[112] J. Kauremaa, M. Kérkkdinen and T. Ala-Risku, “Customer initiated interorganizational information systems: The
operational impacts and obstacles for small and medium sized suppliers,” International Journal of Production
Economics, vol. 119, no. 2, pp. 228-239, 2009.

[113] B. Ritchie and C. Brindley, “ICT adoption by SMEs: implications for relationships and management,” New
Technology, Work and Employment, vol. 20, no. 3, pp. 205-217, 2005.

[114] B. AL-allak, “Evaluating the adoption and use of internet-based marketing information systems to improve
marketing intelligence (the case of tourism SMEs in Jordan),” International Journal of Marketing Studies Evaluating,
vol. 2, no. 2, pp. 87-101, 2010.

[115] E. Acar, 1. Kogak, Y. Sey, and D. Arditi, “Use of information and communication technologies by small and
medium-sized enterprises (SMEs) in building construction,” Construction Management and Economics, vol. 23, no. 7,
pp. 713-722, 2005.

[116] P. Jones, G. Simmons, G. Packham, P. Beynon-Davies, and D. Pickernell, “An exploration of the attitudes and
strategic responses of sole-proprietor micro-enterprises in adopting information and communication technology,”
International Small Business Journal, vol. 32, no. 3, pp. 285-306, 2014.

[117] S. Y. Teh, “Small firm perspective in customer relationship management implementation,” M.S. thesis,
University of Tampere, Tampere, Finland, 2017.

International Journal of Information Systems and Project Management, Vol. 12, No. 1, 2024, 43-73
70



1JISPM

Problems and solutions in adopting information and communication technology in micro and small enterprises

[118] H. B. Marri, A. Gunasekaran, and R. A. Sohag, “Implementation of advanced manufacturing technology in
Pakistani small and medium enterprises: An empirical analysis,” Journal of Enterprise Information Management, vol.
20, no. 6, pp. 726-739, 2007.

[119] M. Pighin, “Information technology in small medium enterprise: Logistic and production processes,” Journal of
Information and Organizational Sciences, vol. 41, no. 1, pp. 89-104, 2017.

[120] M. Haddara and O. Zach, “ERP systems in SMEs: An extended literature review,” International Journal of
Information Science, vol. 2, no. 6, pp. 106-116, 2012.

[121] T. S. Kiran and A. V. Reddy, “Critical success factors of ERP implementation in SMEs,” Journal of Project
Management, vol. 4, pp. 267-280, 2019.

[122] H. S. Woo, “Implementing ERP in China: Lessons from family-owned chinese enterprises,” in PICMET:
Portland International Center for Management of Engineering and Technology, Portland, United States, 2009 pp.
1915-1918.

[123] M. Abdel-Kader and T. P. Nguyen, “An investigation of Enterprise Resource Planning implementation in a small
firm: A study of problems encountered and successes achieved,” International Journal of Enterprise Information
Systems, vol. 7, no. 1, pp. 18-40, 2011.

[124] D. D. Nyakuma, A. Jaleel, K. Shittu, H. Ojobo, and T. J. Ivase, “Challenges of adopting information and
communications technology by small and medium enterprises in Nigeria,” Journal of Multidisciplinary Engineering
Science and Technology, vol. 3, no. 1, pp. 3766-3776, 2016.

[125] A. ©. Myhre and K. Aalvik, “Benefits realization with a cloud-based ERP system: A perspective for SME
manufacturers,” M.S. thesis, Molde University College, Molde, Norway, 2020.

[126] A. F. Lavelli, P. F. Lima, C. L. Piratelli, E. Escrivdo Filho, L. Mazzali, and V. M. H. de M. Costa, “A utilizacdo
de tecnologia da informacdo por micro e pequenas empresas: estudo do setor de ceramica artistica e de decoracdo de
municipio do estado de Sdo Paulo,” Revista de Administracdo, Sociedade e Inovacéo, vol. 7, no. 3, pp. 104-122, 2021.

[127] Y. Khaleel, “Analysis of enterprise resource planning system (ERP) in small and medium enterprises (SME) of
Malaysian Manufacturing Sectors: Current Status and Practices, ” Jurnal Teknologi Makiumat dan Multimedia, vol. 10,
no. 2011, pp. 13-20, 2011.

[128] R. Dyerson, G. Harindranath, and D. Barnes, “National survey of SMEs’ use of IT in four sectors,” in 2nd
European Conference on Information Management and Evaluation, London, United Kingdom, 2008, pp. 139-148.

[129] M. Haddara and T. Péivérinta, “Why Benefits Realization from ERP in SMEs Doesn’t Seem to Matter?,” in 44th
Hawaii International Conference on System Sciences, Hawaii, United States, 2011, pp. 1-10.

[130] R. K. Pillania, “Information technology strategy for knowledge management in Indian automotive components
SMEs,” Knowledge and Process Management, vol. 15, no. 3, pp. 203-210, 2008.

[131] L. Njaaga, “Factors influencing software as a service enterprise resource planning system implementation - case:
Small and Medium Enterprises in manufacturing industry in Nairobi County,” M.S. thesis, Strathmore University,
Nairobi, Kenya, 2019.

[132] D. Ardjouman, “Factors Influencing Small and Medium Enterprises (SMEs) in Adoption and Use of Technology
in Cote d’Ivoire,” International Journal of Business and Management, vol. 9, no. 8, pp. 179-190, 2014.

[133] M. J. Mohlameane and N. L. Ruxwana, “The Potential of Cloud Computing as an Alternative Technology for
SMEs in South Africa,” Journal of Economics, Business and Management, vol. 1, no. 4, pp. 396-400, 2013.

[134] M. D. Motlhanke, “Using ICT as a competitive tool for SMEs in Mafikeng,” M.S. thesis, North West University,
Potchefstroom, South Africa, 2019.

International Journal of Information Systems and Project Management, Vol. 12, No. 1, 2024, 43-73
71



1JISPM

Problems and solutions in adopting information and communication technology in micro and small enterprises

[135] S. Saberi and R. M. Yusuff, “An exploratory study into advanced manufacturing technology (AMT) usage in
Malaysian small and medium-sized enterprises (SMEs),” International Journal of Innovation and Technology
Management, vol. 9, no. 2, pp. 1-20, 2012.

[136] R. Ismail, R. Jeffery, and J.-P. Belle, “Using ICT as a Value Adding Tool in South African SMEs,” Journal of
African Research in Business & Technology, vol. 2011, pp. 1-12, 2011.

[137] S. A. Shukor and A. Sheikhi, “Implementation strategies for ERP adaptation in malaysian SME agricultural
sector,” Journal of Theoretical and Applied Information Technology, vol. 98, no. 24, pp. 3983-3996, 2020.

[138] A. Andaregie and T. Astatkie, “Determinants of technology adoption by micro and small enterprises (MSEs) in
Awi zone, Northwest Ethiopia,” African Journal of Science, Technology, Innovation and Development, vol. 14, no. 4,
pp. 997-1006, 2021.

[139] S. Butt, “ICT Challenges and Implementation of ERP system in SMEs of Pakistan,” Bachelor’s thesis, University
of Applied Sciences, Helsinque, Finland, 2020.

[140] L. P. Favero and P. Belfiore, Manual de Andlise de Dados: Estatistica e Modelagem Multivariada com Excel,
SPSS e Stata, 1. ed. Rio de Janeiro, Brazil: Elsevier, 2017.

[141] J. S. Benamati, A. L. Lederer, M. Singh. Changing information technology and information technology
management. Information & Management, v. 31, n. 5, p. 275-288, 1997.

[142] Z. Zhang, M. K. O. Lee, P. Huang, L. Zhang, and X. Huang, “A Framework of ERP systems implementation
success in China: An empirical study,” International Journal of Production Economics, vol. 98, no. 1, pp. 56-80, 2005.

[143] A. A. R. Carocha. “Tecnologias e populacdo sénior: Desafios e Oportunidades,” M.S. thesis, Instituto
Universitario de Lisboa, Lisboa, Portugal, 2019.

[144] R. T. Quaresma and G. F. Pereira. (2018, 12, 10). “Andlise de custos: estudo de caso da empresa Quantum
Industria Ltda, ” [Online]. Available: https://dspace.doctum.edu.br/handle/123456789/2137.

[145] L. A. Jahren, “Factors influencing user involvement in digital change processes: a study of DNV GL employee
experiences,” M.S. thesis, University of Oslo, Norway, 2019.

[146] J. Wainer. “Métodos de Pesquisa Quantitativa e Qualitativa para a Ciéncia da Computacdo,” in Atualizacio em
Informatica. T. Kowaltowski and K. Breitman, Eds., 1st, Rio de Janeiro, Brasil: Editora PUC-Rio, 2007, pp. 1-42.

[147] H. Freitas, M. Oliveira, A. Z. Saccol, and J. Moscarola, “O Método de Pesquisa Survey,” Revista de
Administracéo, vol. 35, no. 3, pp. 105-112, 2000.

[148] A. L. Marques, R. S. G. e Borges, and L. Almada, “Resistir ou cooperar? Analisando os fatores que influenciam
as reagdes individuais a mudanca organizacional,” Revista Administragdo da UFSM, vol. 11, no. 2, pp. 195-212, 2018.

[149] J. Rumanyika, M. Tedre, A. Mikko, and N. R. Mramba, “mobile technology usage for street traders” market
search in Dodoma-urban Tanzania: An exploratory study,” African Journal of Information Systems, vol. 11, no. 4, pp.
249-278, 2019.

[150] P. M. Mugo “Adoption of Information Communication Technology and Performance of Micro and Small
Enterprises in Nairobi Central Business District,” M.S. thesis, University of Nairobi, Nairobi, Kenya, 2018.

[151] N. Ezekiel, “The impact of information and communication technology towards small and medium enterprises
performance in Kariakoo market Ilala municipal,” PhD. Dissertation, Mzumbe University, Morogoro, Tanzania, 2019.

International Journal of Information Systems and Project Management, Vol. 12, No. 1, 2024, 43-73
72



1JISPM

Problems and solutions in adopting information and communication technology in micro and small enterprises

Biographical notes

Daniel de Vargas

Daniel de Vargas is a Computer Science Master's student at the Federal University of Santa Maria.
L He’s currently a Project Manager in SIS-ASTROS, a project that develops a simulator for military
3 training in partnership with the Brazilian Army. Daniel holds a B.Sc. in Information Systems since
2022. His research focuses on Project Management applied to several fields of Software
Development, mainly in the context of micro and small enterprises and evaluation of software
developers’ performance.

Lisandra Manzoni Fontoura

Lisandra Manzoni Fontoura is an associate professor at the Department of Computer Applied,
Federal University of Santa Maria. She has a Ph.D. and an M.Sc. in Computer Science from the
Federal University of Rio Grande do Sul. Her research areas are Software Process, Project
Management, and Game Development. She participates in simulator development projects for
military training in partnership with the Brazilian Army.

International Journal of Information Systems and Project Management, Vol. 12, No. 1, 2024, 43-73
73



