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Abstract: Blockchain technology presents unique opportunities as regards its traceability
capabilities. This paper explored the critical success factors for adopting blockchain technology
to promote traceability in the supply chain of SMEs. To achieve this, a qualitative thematic
analysis of scholarly articles pertaining to blockchain-based traceability systems was conducted.
The researcher used Google Scholar to identify and select 28 scholarly articles. Inclusion-
exclusion criteria for this systematic review include: the article must be empirical; the study
focused on the blockchain technology and traceability; the study targeted supply chains, and was
published in the last 7 years. The results were presented by addressing the needs of various
stakeholders including consumers, regulators, and suppliers. The critical success factors for
implementing blockchain technology included technology readiness level, supply chain
practices, regulation of traceability efforts, and collaborative participation. These findings play a
crucial role in providing researchers and practitioners allied to the SME sector with a basis for
further descriptive and empirical research in implementing blockchain technology for traceability
purposes.
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Introduction

Small and medium-sized enterprises (SMEs) are defined differently in various contexts.
However, the bottom line is that these businesses are renowned for their immense contribution to
the economic development of most African countries including Kenya (Douglas et al., 2017). In
Kenya, small-sized enterprises are defined as businesses with 10-49 employees, and medium-
sized enterprises are categorised as businesses with 50-99 employees (Chege & Wang, 2021). In
the fast-paced modern-day business world, SMEs are still playing catch up since they are yet to
upgrade their traditional business practices to compete with established multinational
corporations, which have fully embraced technology (Hervas-Oliver et al., 2021).

A number of researchers have carried out studies to establish reasons why SMEs are yet to
embrace blockchain technology (BCT) in the 21% century: First, unlike blockchain technologies,
SMEs transactions are not only centralised, but also they are also backed up using third-party
software (Bracci et al., 2021). Second, cryptocurrency payments is a new technology that will
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potentially disrupt the traditional way of SME operations (Nuryyev et al., 2020). Third, since
their inception, most SMEs have their information haphazardly dispersed, such as bills,
maintenance requirements, and transaction histories (Rakshit et al., 2021). Fourth, SME owners
associate blockchain technology with complexity and cost concerns. The International Finance
Corporation (IFC) estimates that 90% of businesses in various parts of the world are SMEs,
which create more than half of the existing jobs (Alibhai et al, 2017). In developing countries,
SMEs are renowned for enhancing productivity of their respective economies as well as the
alleviation of poverty. In order to achieve a level playing field with other established
multinational corporations, SMEs in Kenya must find innovative ways of boosting their
performance, improving their product/service quality, and adopting sustainable business
practices (Mutiso & Maguru, 2020).

Embracing BCT is one of the most viable ways of helping SMEs reach such milestones
especially by ensuring the traceability of their assets and operations. BCT is an innovative
technology renowned for high traceability, transparency, confidentiality, irreversibility,
accuracy, and delivery (Agung, 2022). When it comes to traceability, BCT leverages the use of
smart contracts to ensure that every user can track the history of trusteeship and journey of an
asset in real-time. As defined by the United Nations Global Compact, “Traceability is the ability
to identify and trace the history, distribution, location and application of products, parts and
materials, to ensure the reliability of sustainability claims, in the areas of human rights, labour
(including health and safety), the environment and anti-corruption” (UNGC, 2014). Even with
this favourable opportunity for SMEs to adopt BCT (Jin and Hurd, 2018), existing research is yet
to show the extent to which blockchain technology has the potential to promote traceability of
SMEs activities in Kenya. Since SMEs lack traceability of their activities, Mutamimah et al.
(2022) argue that it is both a social and an economic challenge, which calls for the
implementation of a traceability systems that can provide transparency in their operations.

Traceability has been acknowledged as an effective tool for achieving sustainability objectives in
a number of businesses. This is caused by the constantly increasing demand from consumers for
responsibly sourced and produced products together with the obligations by regulatory
framework to improve transparency and tracking in supply chains (Agrawal et al., 2021). Even
though other sectors, industries, countries, and regions have already started implementing
traceability, SMEs are yet to tap into it despite their massive numbers and assimilation in the
global economy. The traceability system of BCT also facilitates the detection of fraud and
secures the integrity of the supply chain globally (Ahmed & MacCarthy, 2021; Hastig & Sodhi,
2020). Currently, the SME market is still vastly unregulated, but the effective traceability
protocols of BCT could play a key role in preventing the entry of illegal products in the supply
chains of the small businesses (Whiteley, 2020; Angeloska et al., 2020). Blockchain-based
traceability systems can be instrumental in helping SMEs in Kenyan to abide by regulations and
to record the history of ownership transfer of assets (Rakshit et al., 2022). As such, owners and
managers of SMEs bear the task of scrutinising the (1) scalability and infrastructural aspects of
BCT’S traceability system; (2) application of confidential and uniform data collection practices
in the supply chain, and (3) regulatory compliance for customer privacy and security (Hastig &
Sodhi, 2020; Nuryyev et al., 2020; Whiteley, 2020).

Despite the fact that the majority of SMEs in Kenya are geographically concentrated in the
industrial areas of the two biggest cities in the country: Nairobi and Mombasa, their potential to
contribute to technological innovations and industrial development is yet to be empirically
explored thoroughly. As such, in the context of BCT, this study seeks to understand the
traceability of SMEs activities in Kenya based on existing IT-based systems. Even though other
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firms as well as various IT vendors have proposed different technologies for traceability, this
study will narrow its focus on BCT. The agricultural sector has already proposed a number of
blockchain-based solutions to livestock data management (Muganda et al., 2020) along with food
traceability and safety (Lesiit, 2020). However, the studies have mainly focused on BCT for
traceability without exploring transparency solutions in the business context that can sustainably
complement the proposed traceability systems. As such, this paper mainly delves into the how
SMEs can implement BCT-based traceability in their business context by identifying and
exploring key factors that are crucial to the effective application of the systems in the supply
chain.

BCT comes with key benefits including potential operational cost savings that SMEs could
realise. However, some regulations could indirectly thwart the implementation of BCT to
promote traceability of SMEs activities because the sector lacks standalone laws (Mutiso &
Maguru, 2020). Certainly, the lack of a robust regulatory framework stands out as one of the
reasons why the sector lacks government support in terms of the provision of loans, grants, and
collateral, along with the use of ICT to improve productivity (Douglas et al., 2017). This means
that the successful adoption of blockchain-based traceability systems could be uncertain partly
due to lack of regulation. Therefore, SME owners who are pursuing operational effectiveness
should come up with viable ways of linking their supply chains with viable IT-based
infrastructure that can support the development of blockchain technologies (Chege & Wang,
2021; Osano, 2019). Even so, the extent to which the implementation of BCT to achieve
traceability of SME activities will still be highly influenced by government regulations.
Therefore, the small businesses need guiding principles to curtail illegal practices associated with
the manipulation of data because traceability methods may not adhere to similar standards across
the supply chain.

Methods

Having explored the critical success factors crucial to the effective application of BCT, there’s
need to research on more information from existing literature that will contribute to the
implementation of BCT to promote traceability of SME activities in the supply chain. This study
gathered information that will complement and supplement the development of BCT models for
traceability purposes. Exploring the measurement models that other researchers have put forward
would provide stakeholders and practitioners in the SME sector with a basis for conducting
blockchain-based empirical research as well as the requisite instruments for carrying out further
descriptive and normative research on traceability in SMEs’ supply-chain.

To achieve this, a qualitative thematic analysis of literature pertaining to blockchain-based
traceability systems was conducted. Castleberry & Nolen (2018) defines thematic analysis as a
qualitative research method whereby the researcher thoroughly analyses a set of text with the
purpose of identifying, defining, organising, and producing common ideas, subjects and patterns
that repeatedly come up. The process necessitates a well organised and systematic analysis
approach by the researcher in such a way that it is flexible enough to assess a detailed account of
data, and interpreting the findings sensibly (Vaismoradi et al., 2016; Sundler et al., 2019). In the
context of this study, data refers to a carefully selected sample of ‘relevant’ articles that were
vital for the enquiry. As presented by Sodhi and Tang (2014), a mature research stream has four
stages: (1) awareness, (2) framing, (3) modelling, and (4) validation. This study employed all
these stages in the thematic analysis.

With reference to Sodhi and Tang (2018), the thematic analysis was conducted in six steps and
the studies included are presented in Table 1. The steps include: (1) familiarization with the
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corpus of ‘data’; (2) coming up with preliminary data codes; (3) searching for key themes; (4)
conducting a thorough review of the identified themes; (5) naming and describing the identified
themes; and (6) generating the final report. The first step - familiarization with the corpus of
‘data’ involved the sampling of blockchain-based literature. The second, third, and fourth steps
were sequential as regards identifying codes, themes, and sieving out data with the aim of
reaching an informed decision on the ‘relevance level’ of various themes or sub-themes. The
initial themes that were extracted were generalised to all industries using a three-level hierarchy:
theme, sub-theme, and codes. This provided a basis for the fifth step, which entailed the naming
and description of the identified themes, along with their concepts.

This study’s data corpus focused on coming up with a comprehensive sample of blockchain-
based literature on traceability in SMEs’ supply chain. The researcher used Google Scholar
because of its plethora of articles, in addition to its filtering feature per the publication period.
The listing of the articles enabled the researcher to sift out articles related to the research as of
July 2022. Google Scholar’s proprietary algorithm ranks each article based on the author; the
journal publication; and most importantly, the frequency at which the articles have been cited by
other scholars (Martin-Martin et al., 2018). The search was conducted by entering the keywords
‘blockchain’, “supply chain’, ‘traceability’, and ‘SMESs’ or ‘small and medium enterprises’ in the
search box. Google Scholar’s proprietary algorithm ranked these articles according to their
importance. The study prioritised the selection of articles that were ranked higher by the search
engine.

The relevance of the articles was systematically assessed by going through their entire texts from
the abstracts to the references/appendices. All articles with content that were off-topic were
discarded. It is also important to mention that articles that were ranked too low did not show up
in the search because they had not been cited much. Another limitation worth mentioning is that
information on blockchain and traceability was still novel as of 2022 and this means that some
relevant articles further down the list may have been missed. Despite the limitations, the
methodology uncovered the relevant themes on critical success factors of BCTs traceability. The
study used an across-the-board corpus that included journals from multiple blockchain-based
sources to ensure that the list of themes and codes were exhaustive. Inclusion-exclusion criteria
for this systematic review include: the article must be empirical; the study focused on the
blockchain technology and traceability; the study targeted supply chains, and was published in
the last 7 years. Finally, a total of 28 journal articles were selected as shown in Table 1.

Table 1: Sources from Google Scholar Selected for Thematic Analysis

# | Reference # | Reference
1 | Mirabelli, G., & Solina, V. (2020) 15 | Hader, M., Tchoffa, D., El Mhamedi, A.,
Ghodous, P., Dolgui, A., &
Abouabdellah, A. (2022).
2 | Dasaklis, T. K., Voutsinas, T. G., 16 | Ahmed, W. A., & MacCarthy, B. L.
Tsoulfas, G. T., & Casino, F. (2022) (2021).
3 | Hastig, G. M., & Sodhi, M. S. (2020). 17 | Baralla, G., Pinna, A., & Corrias, G.
(2019)
4 | Agrawal, T. K., Kumar, V., Pal, R., 18 | Cocco, L., Mannaro, K., Tonelli, R.,
Wang, L., & Chen, Y. (2021) Mariani, L., Lodi, M. B., Melis, A., &
Fanti, A. (2021).
5 | Wang, Z., Wang, T., Hu, H., Gong, J., 19 | Wong, L. W., Leong, L. Y., Hew, J. J.,
Ren, X., & Xiao, Q. (2020) Tan, G. W. H., & Ooi, K. B. (2020).
GSJ© 2022
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6 | Casino, F., Kanakaris, V., Dasaklis, T. 20 | Nayak, G., & Dhaigude, A. S. (2019).
K., Moschuris, S., Stachtiaris, S., Pagoni,
M., & Rachaniotis, N. P. (2021)

7 | Westerkamp, M., Victor, F., & Kupper, |21 | Chern, B. T.P., & Aun, T. B. (2021)
A. (2018)

8 | Bischoff, O., & Seuring, S. (2021). 22 | Chen, J., Chen, S., Liu, Q., & Shen, M. 1.
(2021).

9 | Omar, I. A., Debe, M., Jayaraman, R., 23 | Ruzza, D., Morandini, L., & Chelli, A.
Salah, K., Omar, M., & Arshad, J. (2022) (2022).

10 | Casino, F., Kanakaris, V., Dasaklis, T. 24 | Kaur, J., Kumar, S., Narkhede, B. E.,
K., Moschuris, S., & Rachaniotis, N. P. Dabié, M., Rathore, A. P. S., & Joshi, R.
(2019) (2022).

11 | Dasaklis, T. K., Casino, F., & Patsakis, 25 | Testi, N. A. (2022).
C. (2019)

12 | Huang, H., Zhou, X., & Liu, J. (2019) 26 | Tsang, Y. P., Choy, K. L., Wu, C. H,,
Ho, G. T.S., & Lam, H. Y. (2019).

13 | Mann, S., Potdar, V., Gajavilli, R. S., & | 27 | Sunny, J., Undralla, N., & Pillai, V. M.

Chandan, A. (2018). (2020)
14 | Rejeb, A. (2018) 28 | Petersen, M., Hackius, N., & von See, B.
(2018).
Results

The following themes and sub-themes were developed after exploring the critical success factors
for implementing BCT to promote traceability in various focal companies and industries.

4.1 Technology Readiness Level

Technology readiness is the inclination of an individual or a business to adopt and implement
new technologies in order to accomplish specific goals, in this case, traceability of SME
activities (Blut & Wang, 2020. Rybicka et al. (2016) defines technology readiness level (TRL) as
a measurement system that evaluates the maturity level of various components of a particular
technology, in this case BCT. Three subthemes were identified for this critical success factor: (a)
technology maturity, (b) technology practicability, and (c) data security. One of the key
limitations of BCT is that the speed of recording transactions is dictated by the number of nodes
(Chen et al., 2021).

While the implementation of BCT comes with a lucrative cost-benefit analysis, it is important for
SMEs to assess its practicability in the sector (Mann et al., 2018; Casino et al., 2019; Casino et
al., 2021). Rather than promoting traceability of their activities using BCT, the SMEs could go
for other alternatives that will not deplete their already meagre resources (Rejeb, 2018). As such,
although BCT s attractive, many small businesses and start-ups are yet to channel their
resources to explore its potential (Petersen et al., 2018). SMEs have not fully embraced BCT, as
only a handful have adopted and implemented it, with only a few currently using it for
traceability purposes (Nuryyev et al., 2020; Sunny et al., 2020; Ruzza et al, 2022) as of this
writing.
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4.2 Supply Chain Practices

Two subthemes were identified for this critical success factor. A common starting point for
assessing supply chain practices is its (a) operations model, (b) information gathering tendencies.
To successfully adopt, implement, and use traceability systems across the supply chain,
businesses should promptly collect, store, and process standardized data (Baralla et al., 2019;
Ahmed & MacCarthy, 2021; Bischoff & Seuring, 2021). However, many studies show that
across the supply chain of various industries that have implemented BCT, businesses are yet to
achieve standard data collection practices for traceability purposes. In addition, when it comes to
sharing information among various parties, the business use different data structures (Hader et al,
2022).

The lack of a standardized way of information gathering and sharing results from the use of
different models when trying to implement traceability systems. Establishing best practices is
one of the most viable solutions to standardizing various practices in the supply chain (Ahmed &
MacCarthy, 2021; Bischoff & Seuring, 2021). However, this can only be achieved if companies
find practical ways of sharing their best practices after accessing the IT infrastructure of their
suppliers (Li et al., 2020; Kaur et al., 2022; Testi, 2022). The biggest challenge would be the
unwillingness of suppliers to share such information.

4.3 Regulation of Traceability Efforts

Two subthemes were identified for this critical success factor: (a) operating within a legal
framework, and (b) administering information supervision. Petersen et al. (2018) surveyed 155
industry professionals in the supply chain to examine their expectations from BCT and found
that the biggest obstacle to its adoption is ‘regulatory uncertainty.” For SMEs to successfully
achieve traceability of their activities, it is/ important that their supply chains abide by
strategically enacted laws and regulations surrounding data governance (Dasaklis et al., 2018;
Westerkamp et al., 2018; Hastig & Sodhi, 2020). As of this writing, it is evident that existing
laws and regulations are inadequate in regulating cryptographic activities, which calls for a
thorough systematic review of the current legal framework (Demestichas et al. 2020).

4.4 Collaborative Participation

Three subthemes were identified for this critical success factor: (a) Trust among business
partners; (b) aligning traceability objectives with partners; and (c) stakeholder acquisitions. To
ensure that BCT successfully works in a complex supply chain, collaboration is compulsory
(Nayak et al., 2019; Agrawal et al., 2021). Mirabelli & Solina (2020) puts this into perspective
by arguing that some business partner can be a threat in the supply chain if they are sceptical to
adopt traceability solutions. This is more risky when upstream players are the ones opposing the
adoption, and this could happen when they feel that their competitive advantage is under threat
(Agung, 2022).

Furthermore, supply chain partners that tolerate unauthorized business practices can also resist
any collaborations towards achieving traceability. Therefore, when pursuing the support of
various partners in the supply chain, it is crucial for SMEs to prioritize their objectives as regards
the traceability of their activities. As such, agreeing with supply chain partners on the parameters
that govern the recording of goods at every aggregation node is crucial (Wong et al., 2018).
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Discussion

According to the findings, BCT is the only available and most effective technology for
implementing traceability globally. While some companies have tried using web-based
technology to provide provenance-related transparency to the public, regulators, and their
consumers (Sodhi and Tang, 2019), most of their supply chains are controlled by the original
equipment manufacturers (OEM). These companies have been successful only to some extent
because provenance is a selling point. When it comes to blockchain-related traceability, the
technology is not only influenced by the characteristics of the supply chain, but also changes in
the critical success factors, especially where BCT is not in use (Westerkamp et al., 2018).

From the findings, to improve traceability of SMEs activities, it is important to exhaustively
outline key practices from blockchain or any other technology deemed feasible (Testi, 2022). In
cases the technology turns out to be too risky or impracticable, the companies should find
alternative ways of developing traceability practices without it. As stated by Mutamimah et al.
(2022), changes in business processes account for more than 80% of implementation efforts of
BCT, with less than 20% of the effort attributed to the actual implementation process. This
suggests that SMEs can focus on implementing traceability by making colossal process changes
before embarking on a smoother implementation of blockchain technology.

Conclusion

The themes and sub-themes developed after exploring the critical success factors for
implementing BCT provide key concepts that can lead to conceptual development of traceability
systems for SMEs. The study concluded that empirical researchers can use the proposed sub-
themes as constructs for understanding the rigidities indicated under each critical success factors.
For example, lack of trust among business partners can be addressed by leveraging the use of
smart contracts to track the history of trusteeship and journey of an asset in real-time (Jin and
Hurd, 2018). With many stakeholders involved in the supply chain of SMEs in Kenya,
developing and operating a sustainable traceability system calls for incessant collaboration with
both competitors and supply chain partners. Therefore, each theme plays a crucial role in
providing researchers and practitioners allied to the SME sector with a basis for further
descriptive and empirical research in implementing BCT for traceability purposes.
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