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Abstract: The increase in digital disruptions and changing preferences of different stakeholders has
led to digital adoption in all hierarchies of business ecosystem. This study focused on the identification
of the determinants of digitalization in unorganized small, localized retail outlets (Kirana stores) of
an emerging economy. A theoretical model was constructed with certain modifications based on
technology adoption models such as Technology Acceptance Model (TAM) and Unified Theory of
Acceptance and Use of Technology 2 (UTAUT2) to study the impact on business performance in
general and as an effect of pandemic. A survey of 285 Unorganized Localized Retail Outlets Stores
from different regions of India was used to validate this theoretical model, and structural equation
modeling was then further employed. The findings underscore that cost, compatibility, perceived
ease of use, and perceived usefulness significantly affect the intention to digitalize. By addressing the
post-pandemic impact of digitalization within an unorganized sector in an emerging economy, this
study adds to the scant literature that exists in this context.

Keywords: digitalization; unorganized sector; emerging markets; neighborhood retail stores; TAM;
UTAUT2; structural equation modeling

1. Introduction

Globally, the fast growth of digital technologies and loops of digital disruptions are
setting up a new normal and new competitive dynamics across all kinds of business activi-
ties, such as finance and accounting, operations, strategy, and organization design [1–5].
For example, according to Statista Digital Market Outlook, during 2017–2021, global rev-
enues in the e-commerce industry increased by 70% and total revenues touched around
$3.8 trillion. Still, small grocery stores remained relatively immune to digital disruptions
in the pre-pandemic times [6]. However, the recent powerful trends, such as changing
consumer attitudes as well as accelerated technology adoption in the post-pandemic world,
has made disruptions in the small grocery business a global phenomenon.

Digitalization, defined as the “use of digital technologies to change a business model
and provide new revenue and value-producing opportunities”, is a hot issue in pandemic
and post-pandemic information systems research [7,8]. Since digitalization alters how busi-
nesses, people, and groups function, communicate, and generate values using technology,
economies face a series of challenges such as inadequate infrastructure support, lack of
market intelligence, and meagre technological capabilities [9–11].

Irrespective of how digitalization has been adopted in earlier times, one event that has
forced the new normal and imparted enormous impact but remained under-explored is
the COVID-19 pandemic. While the socio-economic impact of the pandemic is enormous
across all regions, emerging markets face the challenges more profoundly [2]. For example,
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Loayza [12] argued that uncertainties and vulnerabilities in emerging markets are relatively
more due to resource constraints and institutional limitations. Moreover, in the case of small
unorganized businesses, the pandemic posed problems which were even more drastic [13].
Evidently, the pace of digitalization has accelerated after the pandemic, but small businesses
in the unorganized sector have faced more challenges than the organized sector in the
digitalization journey. The challenges, opportunities, and business benefits of digitalization
presently facing the unorganized sector, especially in the pandemic and post-pandemic
setting, is an important case to study.

In the unorganized sector, one of prominent businesses that has contributed immensely,
in economic terms, is the unorganized retail, grocery, and neighborhood store segment [14].
The unorganized grocery business worldwide has experienced digitalization at different
paces and the COVID-19 pandemic has made the impact even more variegated [15,16]. On
the one hand, Malaysia was one of the early adopters of digital technologies, owing to state
initiatives [17]. On the other hand, the United States struggled in digitalization of small
retail stores [16]. Even before the pandemic, several provision stores in Switzerland brought
in new schemes or expanded their click-and-collect services, allowing consumers to place
online orders and then pick their items up from the store [18]. However, such trends were
not common in an emerging market like India due to the lack of digital infrastructure and
consumers’ preferences among others. In India, the adoption of digital technologies was
accelerated after two major policy interventions, namely demonetization and indirect tax
reforms (known as the Goods and Services Tax) in the years 2016 and 2017, respectively [19].
Moreover, recent research on consumers’ digitalization readiness during the pandemic in
Bangladesh showed that the measures taken by the state had significantly affected small
retail sectors’ knowledge, attitude, and perception about digital transformation [20].

In extant literature, there are many studies that have reported on barriers, enablers,
and the determining factors impacting digitalization and the digital transformation of
different segments of the organized sector businesses [21,22]. Also, there is the presence of
post-COVID-19 pandemic literature on digital adoptions in several organized sector busi-
nesses, large retail segments [23,24], and SME sector businesses [25], respectively. Though
these studies adopted a plethora of technology adoption frameworks for establishing the
relationships between the drivers of digital technology adoption, they have overlooked
the unique challenges and motivations of the small, unorganized neighborhood retailer
segment, such as their financial constraints and affordability, limited technology expertise
and training, hyper-localized customer dynamics, and infrastructure issues. The scarcity
of research exploring digitalization in the unorganized retail sector, and particularly in
the context of emerging markets, presently persists [14,26]. This study fills these gaps by
using an integrated model based on the Technology Acceptance Model (TAM) and Unified
Theory of Acceptance and Use of Technology 2 (UTAUT2). Thus, in the following three
aspects, the present study is novel. First, it focuses on unorganized retail in India. Second,
the Indian retail market is unique due to the geographical and cultural differences that
result in differences in consumer behaviors and economic conditions. Lastly, it examines
the determinants at the micro level for detailed insights. So, the value addition of the
present study to the existing literature on the digital economy is as follows. It classifies
specific barriers and enablers for digitalization within the diverse unorganized neighbor-
hood retail stores in the context of India. The insights from the present study have several
policy implications in the context of digital transformation within the retail sector in a
developing market context, and they have laid the foundation for future studies in other
developing nations.

With these motivations in mind, we investigate the factors that influence digitalization
in unorganized small businesses in an emerging market context. The rest of the article is
structured as follows: Section 2 provides a brief review of existing literature. Section 3
explains the theory development for the proposed model. Sections 4 and 5 present the
methodology and empirical analysis. Finally, Sections 6 and 7 provides a comprehensive
discussion of the research’s conclusions and the ramifications are then provided.
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2. Literature Review

The review of the literature for this study can be divided into two sections. The first
section will examine the literature pertaining to the unorganized small businesses (grocery
stores in this case), with a special emphasis on the Indian context. The second part will
curate the digital technologies and their impact on the performance of these businesses,
and how the post-pandemic world changes the discourse.

In the context of emerging economies, small businesses including the Kirana stores in
the Indian context posit a significant position as these are the neighborhood suppliers of
goods, and they generate livelihoods at a large scale [27]. Kirana stores in India are small
neighborhood shops offering essential groceries with personalized service and flexible
credit options. These are generally a kind of unorganized localized retail outlet that sells
everything from basic provisions to branded merchandise. Unlike Western grocery stores,
they have a limited product range, focus on local communities, and often extend delivery
services and credit to regular customers. This model emphasizes personal relationships
and adaptability to meet the diverse needs of the community. These stores also act as
important linkages between urban and rural regions [28]. These grocery stores could be
part of an organized or unorganized set-up; however, the latter remains the dominant part
in emerging economies. The literature also suggests that such unorganized neighborhood
stores involve people from low-income groups, i.e., bottom of the pyramid, therefore the
retail sector has become an important part of economic development [29]. For example,
India is one of the top five biggest retail markets with a 10% contribution to GDP, 8% total
employment, and has remained largely unorganized [30].

The Kirana stores tailor their items according to the ethnicity and geography of their
trade location [31]. India’s retail sector employs nearly one out of every twelve individuals
and contributes to almost one-tenth of the national income [30]. In terms of numbers, India’s
retail sector is world’s fifth largest destination with an estimated $2 trillion valuation by
2032 and a 9% projected growth rate from 2019 to 2030. With the third highest number of
e-retail shoppers, India’s e-retail sector following the pandemic is expected to grow at a
phenomenal 25% per annum. Combined with other changes such as the vast popularity of
UPI (Unified Payments Interface), transition to D2C (Direct-to-Consumer) business model,
new-age logistic solutions, and changing consumer behavior, India’s retail sector is an
interesting case study in the digital transformation discourse.

Prior to the pandemic, digitalization was not a top priority for unorganized sector
retail stores globally [6]. The changing consumer behavior and overall ecosystem after
the pandemic has pushed the unorganized retail sector to adopt digitalization [32]. For
example, during the pandemic, when there was a surge in demand for home delivery,
many grocery stores across the world started using messaging platforms such as WhatsApp
or a virtual queue was brought into effect to reduce the volume of clients that may be
simultaneously served in the stores, as well as provide delivery slots to vulnerable or
elderly customers. However, in most cases, the digital technologies which were adopted
by the grocery stores included mostly open source and less expensive digital platforms
such as unified payments interface (UPI) and social media platforms. The recent data show
that the value of UPI (e.g., Google Pay, PhonePe, and Paytm) transactions in India has
increased from 1700 crores to almost 13 Lakh crores from 2017 to 2022 [33]. In addition to
this, technologies like QR codes and RFID, along with the presence of hand scanners in
grocery stores, play an important role in the adoption of their use by consumers [26,34].
Also, policies such as GST in India have incentivized businesses to employ digital tools
such as mini-ERP or a tax filing system. Surely, this has motivated the retail sector to move
towards a formal set-up but one question that calls for further attention is as follows: How
many unorganized neighborhood retail stores (Kirana stores) have adopted digitalization
in an emerging market context such as in India, especially in the context of COVID-19 and
within the post-COVID-19 landscape?
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3. Proposed Model and Development of Hypothesis

The proposed research model of this study is based on technology adoption models
such as the Technology Acceptance Model (TAM) and the Unified Theory of Acceptance
and Use of Technology 2 (UTAUT2). According to TAM, Perceived Usefulness (PEU) and
Perceived Ease of Use (PEOU) have direct impacts on behavioral intentions and include
causal chains of beliefs and attitudes towards the adoption of technologies [35]. According
to UTAUT2, “Cost”, which represents the monetary value of using the technology, deter-
mines the intentions as well as the performance of adopting technologies [36]. Together,
these two models cover the psychological, financial, and technological issues related to
behavioral intentions towards digitalization and digital transformations [37,38].

In the present context of unorganized small businesses in India, some other important
variables could also be theorized as important predictors for digitalization and digital
transformation. Compatibility is an important predictor which refers to how much the
employees associated with such businesses are either familiar with or motivated to adopt
the technology based upon their belief that it might improve their performance [39]. This
belief could come either from the prior experiences and practices or because of an exogenous
factor such as competitive pressure [35,40]. Moreover, in an emerging economy context,
cost becomes one of the key factors as the market is largely driven by implications of
affordability and price differentials. If the costs of technology adoption are relatively
higher than that of conventional practices, it becomes a serious impediment [41]. Therefore,
the costs of technology adoption are an important factor that could either motivate or
discourage a business towards digitalization and digital transformation. Finally, economies
have experienced several structural and functional changes due to the COVID-19 pandemic
and therefore it can be argued that digitalization has become a crucial aspect for all kinds
of businesses in recent times [42].

The proposed research model considers that the perceived usefulness, perceived ease
of use, cost, and compatibility directly impact (positively or negatively) the digitalization
intentions of businesses.

3.1. Costs

Cost in this case refers to the comparison between the benefits acquired while adopting
such technologies versus the sacrifices made in the process. The literature indicates there is
a significant impact of the costs incurred during the adoption of a technology [43]. In the
context of the emerging economies, costs play an even more important role. This is further
driven by all kinds of inertia that conventional business models impart such as the initial set-
up cost or cost of the necessary digital infrastructure for continuing those technologies. For
example, the disruption in the Indian telecom sector caused by Reliance Jio presented a case
of how low-cost availability of digital services could help in the adoption of technologies in
an emerging economy [44].

Also, emerging economies face the issue of low working capital that sometimes makes
them sensitive towards any such costs. Furthermore, there are cultural factors in the Indian
contexts as well that push for such inertia. Digital technologies, however, are cost-effective
and help to cause low operational costs in the long run [45]. Hence, it is likely that a small
retailer in an unorganized segment would use digital technologies if there were reasonable
overall costs associated with the digitalization journey. Based on these inputs, the following
hypothesis can be formulated:

H1. Cost (COS) has a negative impact on the small unorganized retailers’ intention to adopt
digitalization.

3.2. Compatibility

Compatibility consists of two main components as follows: (a) fit of digital technolo-
gies with the business in consideration; and (b) present-day relevance of the innovation
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and digital technologies and the extent of value creation for the business [46,47]. The
essential pillars of compatibility for digitalization are skills, flexibility, and awareness.
It provides decision-making options as well as the crucial components to adapt to the
change. Organizations with current and updated IT equipment have a competitive edge
because they can restructure business strategies and rework existing goods and offers into
digitally enhanced products. In the small retailers’ context, compatibility comes out to be
an essential ingredient because of cost-effectiveness in the long run and better efficiency. In
terms of relevance, the adoption of digital technologies is important for better customer
service and helps small businesses to equip themselves for scaling up marketing outreach
among others. For example, the effective adoption of digital technologies could lead to
improved performance when organizations are able to leverage IT and complement their
core capabilities [48]. Deriving from the above discussion, the following hypothesis is
also proposed:

H2. Compatibility (COM) has a positive impact on the small unorganized retailers’ intention to
adopt digitalization.

3.3. Perceived Usefulness

In the TAM framework, the belief of PEU appears as one of the most important
constructs [49,50]. PEU could be considered as a measure to which the user (here, a
small retailer) posits the belief that the use of digital technologies would help to ensure
better business performance. If the small retailers could perceive that use of technologies
would be critical for their business performance, that retailer would be sure to accept the
technology. In this case, digitalization could be used to create new or modify existing
business models, processes, and products that could enhance performance [51]. Several
studies have shown that PEU has important links with the intentions of small retailers
to use the digital technologies [52]. Even in the case of an emerging market like India,
a similar positive relation does exist [36]. The belief of PEU comprises factors such as
performance, effectiveness, risk, and trust. For example, Adhikary et al. [26] confirmed,
in their study of unorganized retailers, that adoption of digital technologies improves the
financial performance of firms in an emerging market context. Thus, it could be said that
that PEU has a substantial effect on digitalization. With this discussion, the following
hypothesis can then be proposed:

H3. Perceived usefulness (PEU) has a positive impact on the small unorganized retailers’ intention
to adopt digitalization.

3.4. Perceived Ease of Use

PEOU is one of the fundamental constructs of TAM and it is a measure of how con-
fident a person feels in utilizing technology [50]. It is among the motivating factors that
influence whether an individual engages with digital technology [53]. PEOU contains a
measure of simplicity and self-efficacy that shows an individual’s perception of a tech-
nology’s simplicity of use [54]. The PEOU and PU are two key constructs of technology
models that positively affect technology or policy adoption in small industries [55]. Even
though PEOU indirectly affects the adoption of new technology through intention, its
influence is sometimes greater than that of PU [56]. This concept aids in the formulation of
the following hypothesis:

H4. Perceived Ease of Use (PEOU) has a positive impact on the small unorganized retailers’
intention to adopt digitalization.
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3.5. Behavioral Intention for Digitalization

Behavioral intention for digitalization (DTI) is closely linked to the mindful tactics
for the transformation of various business activities using smartphones, computers, and
other instruments [36]. In the absence of any negative factor that is external to adoption of
digitalization, such as the cost of the necessary infrastructure, the behavioral intention to
adopt digitalization results in realizing the expected outcomes [57]. This could be attributed
to the fact that digital technologies help to eliminate the barriers of time and space, and
businesses can make better use of their current assets. Further, successful integration that is
associated with the corporate strategy will reduce challenges inside a company, resulting
in greater system, procedure, and resource productivity [58]. Earlier studies have also
put up ample evidence that the adoption of digital technologies helps in improving the
performance of the business, indicating a positive relationship [3].

H5. Behavioral intentions for digitalization have a positive impact on the performance of businesses,
insofar as small unorganized neighborhood retail stores in India are concerned.

Based on all these discussions, Figure 1 represents the proposed research model.
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4. Research Methodology

The current study is specific to unorganized localized retail outlets stores (also referred
to as Kirana stores) in India. For the validation of the proposed model and for the hy-
potheses testing, we employed survey-based empirical analysis. Structural and analytical
modeling techniques were employed to test the proposed model for digital transformation
intention. We used two research tools as follows: (1) Confirmatory factor analysis; and
(2) Structural Equation Modeling (SEM) to assess the validity and reliability requirements.

4.1. Research Instrument Development

The questionnaire’s development drew upon established constructs from the TAM
and UTAUT theoretical frameworks. As recommended by the originators of TAM and
UTAUT, modifications and refinements to these frameworks are imperative to suit various
applications and contexts [37]. Therefore, in our study centered on the digitalization of
Kirana stores, we slightly adjusted the TAM model constructs to better correspond with
our objectives. Within this study, the Behavioral Intention for Digitalization (DTI) construct
was formulated by adapting the Behavioral Intention of Technology construct from the
TAM model. The Behavioral Intention construct within the TAM model encapsulates the
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inclination toward technology adoption, and its extension to the context of digitalization
adoption allows for pertinent adaptations. In the context of our study, the behavioral inten-
tion for digital or digitalization adoption can manifest through several avenues, including
recognizing the significance of digitalization, committing to the adoption/utilization of
digital tools, technologies, and platforms, devising a digitalization strategy, collaborating
with value chain partners/stakeholders to leverage digitalization benefits, and actively
seeking support from governmental agencies for digitalization initiatives. Accordingly,
the items associated with these dimensions have been integrated into the construct in
alignment with the study’s focus.

Questionnaires with a five-point Likert scale, contextualized for unorganized small
businesses, was used. The full list of questionnaire items used in Pilot Study 1 is presented
in Supplementary Table S1. The questionnaire was pretested twice with 30 Kirana store
owners at a particular location. In the first pilot testing, a few items were dropped, and a
few items were revised to clarify unclear wording. The reliability analysis of Pilot Study 1
is tabulated in Supplementary Table S2. In Supplementary Table S2, it can be observed that
the Cronbach’s alpha values for all the constructs, except the DTI, were in the acceptable
range. Based on the feedback and values obtained in the Phase 1 pilot study, a few of the
items of the constructs were dropped and some statements were rephrased to improve
the instrument understandability and reliability. In the second pilot testing, the improved
questionnaire was pilot tested with another 30 Kirana stores. The reliability analysis of Pilot
Study 1 is tabulated in Supplementary Table S3. From Supplementary Table S3, it can be
inferred that the Cronbach’s alpha values for all the constructs were greater than 0.90, which
indicates that the reliability for these constructs is very good and hence acceptable. Once the
reliability and validity results were obtained under the satisfaction ranges in second pilot
study, the questionnaire was then adopted for the full-scale study. The items/measurements
of each are coded using a five-point Likert scale, where “5” implied Strongly Agree (SA)
and “1” implied Strongly Disagree (SD). All the measures/items were carefully chosen and
validated to meet the goals of our study (see Appendix A).

4.2. Data Collection Strategy

In this study, we examined 27 item numbers against seven constructs. Chatterjee and
Kar [35] underscored that the responses should range between 1:4 and 1:10, and in line with
this, the recommended responses for our 27 item-based model should come between 108
and 270. Furthermore, additional responses should also be included to cover for the invalid
responses [59]. Considering these inputs, we collected survey responses from 285 Kirana
store owners (KSOs) hailing from five prominent metropolitan cities in India, namely Delhi,
Kolkata, Bangalore, Hyderabad, and Chennai. The sampling of these 285 entrepreneurs
was conducted randomly across these five cities. The survey activities spanned a duration
of 6 months, taking place in the middle of 2022. The data were collected both physically
using printed survey forms and digitally using online survey forms. Since India is a very
diverse country with different languages in different regions of the country, the survey
forms were translated in local vernacular languages (Hindi, Bengali, Kannada, Telugu,
and Tamil) and then used for data collection. The responses were quantified and coded
appropriately. The demographic characteristics of these KSOs are given in Table 1. The
distribution shows that we considered 70.2% male KSOs, 52.9% KSOs were between 5 and
15 years of business age, and 55% had an intermediate education level. We assessed seven
measures to understand the infrastructure required for digital transformation, including
digital payments and RFID/QR code scanners. We also investigated the range of business
activities where digital transformations are utilized such as the following: Business Finance
and Accounting (38.9%); Financial Transaction/Receiving Payments (91.6%); Sales and
Order Processing (31.6%); and Business Relationship (46.3%).
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Table 1. Demographic background of KSO.

Factor Options Frequency Percentage

1 Age of Business Unit

<5 Years 64 33.5
6–15 Years 101 52.9
16–24 Years 19 9.9
25–34 Years 7 3.7

2 Gender
Male 200 70.2

Female 84 29.5
Prefer not to say 1 0.4

3 Education

Less than or equal to higher secondary (10 + 2) education 154 55
Bachelor’s degree 35 12.5
Master’s degree 3 1.1

Professional Degree 88 31.4

4 Business Sector

Agriculture 1 0.4
Trading/Distribution 9 3.5

Retail 230 89.5
Manufacturing 4 1.6

Services 7 2.7
Others 6 2.3

5 Nature of Business
Proprietorship 245 88.8

Partnership 16 5.8
Others 15 5.4

6 Digital Support Infrastructure
Business Possesses

Google Pay/ATM Card Machine/Online Payment
System/Internet Banking/ 181 87

Smartphone with Business App 25 12
RFID/QR Code Scanners 97 46.6

Wi-Fi/LAN Cable 123 59.1
Computer/Laptop 132 63.5

CCTV Camera 148 71.2
GPS Device and Tracking 32 15.4

Point of Sales Device 52 25

7
Business Activities where digital

platforms are adopted

Business Finance and Accounting 74 38.9
Financial Transaction/Receiving Payments 174 91.6

Sales and Order Processing 60 31.6
Business Relationship (Customer/Partners) 88 46.3

5. Empirical Analysis

In the quantitative research, data were collected to quantify and analyze information
with the aim of supporting or refuting the alternative knowledge claims. For the SEM
analysis, a structural model was assessed after an analysis of the measurement model [60].
Relationships between the constructs and indicators were empirically assessed through
a measurement model, while the relationships within the constructs were empirically
assessed through a structural model. During the analysis, it was important that all the
measurement criteria were met when testing the structural model. Several factors were
considered while assessing measurement models, including convergent validity, reliability,
and discriminant validity.

5.1. Analysis for Validity and Reliability

The average variance extracted (AVE) was used to evaluate a construct’s convergent
validity. Hair et al. [60] found that if a construct’s AVE is larger than 0.50, it has a higher
likelihood of explaining the variance for the selected indicators. On the other hand, reliabil-
ity helps in assessing the goodness of a measure. It is a measure of how well the observed
variable captures the true value and is less erroneous. Cronbach’s alpha is one of the com-
mon metrics for measuring reliability. Composite reliability examines the effectiveness of a
construct’s items in measuring it. In this study, the acceptable lower values for Cronbach’s
alpha were fixed as 0.6 [61]. The Loading Factor (LF) was also calculated to identify if the
item identification (questionnaire) was accurate. If the value of LF exceeded 0.7, it could be
said that item identification is accurate. In addition, the minimum permissible accepted
limits for AVE and composite reliability were 0.5 and 0.6, respectively.
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Table 2 shows the estimated values of CR, AVE, LF, and composite reliability for each
of the constructs selected for our conceptual model. It was found that the lowest value of
CR estimated was greater than 0.6. Also, the values for LF, AVE and composite reliability
exceeded the least accepted numbers. As a result, it can be said that all the constructs used
in this study are reliable and consistent.

Table 2. Measurement model results.

Construct Items Loadings Cronbach’s Alpha Average Variance Extracted Composite Reliability

Perceived Usefulness PU1 0.830 0.937 0.70102 0.903646
PU2 0.846 0.937 0.70102 0.903646
PU3 0.836 0.937 0.70102 0.903646
PU4 0.837 0.937 0.70102 0.903646

Perceived Ease of Use PEU2 0.875 0.942 0.560787 0.792965
PEU3 0.855 0.942 0.560787 0.792965
PEU4 0.864 0.942 0.560787 0.792965

Compatibility COM1 0.849 0.950 0.738035 0.91848
COM2 0.845 0.950 0.738035 0.91848
COM3 0.867 0.950 0.738035 0.91848
COM4 0.875 0.950 0.738035 0.91848

Cost CO2 0.849 0.926 0.586307 0.848643
CO3 0.833 0.926 0.586307 0.848643
CO4 0.694 0.926 0.586307 0.848643
CO5 0.670 0.926 0.586307 0.848643

Digitalization Intention DT1 0.841 0.926 0.56407 0.795072
DT3 0.890 0.926 0.56407 0.795072
DT4 0.870 0.926 0.56407 0.795072

Business Performance BP1 0.806 0.602 0.470209 0.739387
BP2 0.081 0.602 0.470209 0.739387
BP3 0.779 0.602 0.470209 0.739387
BP4 0.786 0.602 0.470209 0.739387

5.2. Test for Discriminant Validity

The discriminant validity of a measurement model can be defined as the unlikeness
among the constructs. In other words, discriminant validity is confirmed when items
constituting one construct could strongly explain the construct, but weakly interpret other
constructs. If Average Variance (AV) is shown to be higher than the correlation coefficients
of one construct with other constructs, the discriminant validity is established. Table 3
provides the estimated AV values and accompanying correlation coefficients. Table 3
displays the values of correlation coefficients in off-diagonal positions and AVs in diagonal
positions. The AVs are represented by the numbers in bold typefaces. The results reveal that
the AVs of a construct were bigger than of all the correlation coefficient values. Discriminant
validity was thus confirmed. Another technique to ensure discriminant validity is right is
to use a test. When the cross-loadings are lower than all the loadings, discriminant validity
is said to be confirmed. After computing the cross-loadings, it was discovered that the
loadings were higher. As a result, discriminant validity is proven.

Table 3. Descriptive statistics and discriminant validity of measures.

PU PEU BP COM COS DTI AVE

PU 0.837 0.701
PEU 0.815 ** 0.748 0.560
BP 0.789 ** 0.823 ** 0.685 0.470

COM 0.780 ** 0.858 ** 0.775 ** 0.859 0.738
COS 0.640 ** 0.774 ** 0.684 ** 0.805 ** 0.765 0.586
DTI 0.805 ** 0.860 ** 0.756 ** 0.860 ** 0.727 ** 0.751 0.564

Note: ** p value is less than 0.01.
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5.3. SEM Analysis

To validate the proposed model, which was estimated using AMOS 26 software,
various fit indices such as Adjusted GFI (AGFI), Comparative Fit Index (CFI), Goodness of
Fit Index (GFI), Root Mean Square Error (RMSE), and Tucker Lewis index (TLI) should be
estimated. Table 4 lists all these indices. All the parameters were found to be within the
admissible limits, and therefore it can be said that the proposed model is in order.

Table 4. Model Fit Summary.

Fit Index Value in the Model Recommended Value

Chi-Square (χ2)/Degree of Freedom (df) 1.720 ≤3.000
Comparative Fit Index (CFI) 0.979 ≥0.930
Goodness of Fit Index (GFI) 0.904 ≥0.900

Adjusted Goodness of Fit Index (AGFI) 0.877 ≥0.800
Tucker Lewis index (TLI) 0.975 ≥0.950

Root Mean Square Error (RMSE) 0.050 ≤0.070

Table 5. SEM Results using AMOS.

Predictors Hypothesis S.E. p Outcome

1 Cost → Digitalization Intention H1 0.048 <0.001 Significant
2 Compatibility → Digitalization Intention H2 0.052 <0.001 Significant
3 Perceived Usefulness → Digitalization Intention H3 0.052 <0.001 Significant
4 Perceived Ease of Use → Digitalization Intention H4 0.055 <0.001 Significant
5 Digitalization Intention → Business Performance H5 0.046 <0.001 Significant

Figure 2 illustrates the key results including the estimates, levels of significance, and
determinant coefficients. The complete detailed findings are provided in Table 5.
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5.4. Common Method Bias

As pointed out by Sreen et al. [59] and others [35], when the same research instru-
ment/questionnaire using the same method (online survey) is used to collect data for
predictors as well as dependent variable(s), there are chances that the data sample of the
study may involve the issue of common method bias. To address this problem, a single-
factor test of Harman [62] was conducted. With the help of un-rotated exploratory factor
analysis, it was found that 40.1% of variance could be explained from the factors considered
in the analysis, which is well below the recommended cut-off value of 50%, implying that
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no single factor alone can explain majority of the variance. Thus, there is no common
method bias in the research.

5.5. Results from Analysis

This study provides a conceptual model by identifying seven constructs and develop-
ing six hypotheses. SEM analysis was thus used to validate this conceptual paradigm. All
the hypotheses were found to be supported after validation. According to the estimation of
the determinant’s coefficients (R2), which came out to be 0.654, the PEU, PEOU, COM, and
COS could explain and interpret the adoption of digitalization to an extent of about 65.4%.
Out of all these independent variables, the impact of Perceived Usefulness (PEU) and Com-
patibility (COM) came out to be the maximum since the magnitude of path coefficients for
both the variables were around 0.860 with a *** significance level (p < 0.01). This hypothesis
is supported in this study and shows that the pandemic has motivated small unorganized
neighborhood retail stores (Kirana) to adopt digital technologies. Furthermore, as the
coefficient of determinant was 0.783, the adoption of digital technology could explain and
interpret the impact on business performance to the tune of 78.3%. The conceptual model
has an explanatory power of 68.3%.

6. Discussion

The two hypotheses from the TAM model were found to be supported in our study.
The significant results for PEU and PEOU are consistent with the earlier findings [35,39].
In addition, the inclusion of these two factors (PEU and PEOU) covers several important
components explicitly and implicitly. For example, PEU shows the levels of trust that
goes into adopting digital technologies for better performance and effectiveness, but at
the same time, it also implicitly covers the levels of risk associated with the adoption of
digital technologies. Additionally, it was observed that the COM and COS positively and
significantly affects the adoption of digital technology, supporting the earlier findings [63].
This finding is intuitive as well since the unorganized neighborhood Kirana stores in an
emerging market like that of India operates in a resource-scarce situation, and thus the
decision-making process is heavily influenced by cost. Also, as illustrated in Table 1, 87% of
the Kirana stores surveyed in our study have used free mobile fintech platforms like Google
Pay, and other free supplementary fintech platforms provided by banks, such as ATM Card
Machines, Online Payment Systems and Internet Banking. Hence, it further strengthens
our line of argument that cost is a major factor affecting the adoption of digitalization
in resource-constrained unorganized sector microbusinesses such as Kirana stores. The
hypothetical relationship between digitalization and business performance is very strong,
as exhibited by our findings. Also, as illustrated in Table 1, the business activities that are
enhanced due to digitalization in such businesses include finance and accounting, financial
transactions and receiving payments, sales, and order processing, and maintaining business
relationships with customers and other partners. A mighty 91.6% of the Kirana stores
owners agreed to the use of digital technology in their financial transactions and in receiving
payments, which has a large impact on the overall business performance.

The use of digital technologies turned out to be helpful for the Unorganized Localized
Retail Outlets Stores (Kirana stores) because of the improved efficiency, cost-effectiveness
and better outreach. There has been a voluminous amount of literature on digital technology
adoption by customers during the pandemic period. Also, several studies have also focused
on digital technology adoption amongst businesses in organized sectors during the COVID-
19 pandemic period. For instance, there are studies on social media adoption, cloud
computing adoption, blockchain adoption amongst organized sector businesses such as
educational institutions [64].

The ‘black swan event’ of COVID-19 significantly impacted everything across the
globe, with unorganized microbusinesses like Kirana stores being influenced by unseen
strong forces. Rather than delaying the adoption of digitalization, KSOs had to focus on the
benefits it would bring. An essential facet for coping with pandemic forces is the capability
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of a system to adapt, change, and deal with shock, while preserving its fundamental role and
structure [65]. In response to increasing disruptions such as COVID-19, Kirana stores sought
the means to fulfill their needs for acquiring new customers, serving and retaining existing
ones, conducting financial transactions, and tracking orders in turbulent circumstances.
Hence, digitalization was immensely crucial for such businesses, providing them with
the ability to cope with and excel in unexpected events and perform more effectively.
The results of this study provide various thoughts for policymakers and practitioners to
reflect upon when designing effective strategies for pushing digital technologies for the
unorganized businesses at the bottom of the pyramid.

6.1. Theoretical Contributions

This study tried to theorize four factors, COS, PEU, COM, and PEOU, that have some
impact on the intention of unorganized neighborhood retail outlet stores (Kirana stores)
to adopt digital technologies. The adoption of digital technologies might improve these
unorganized neighborhood retail businesses’ performances overall. This study examined
whether Kirana stores in India should employ digital technologies to help them sustain
their operations in the post-pandemic scenario. Several important factors that influence the
motivation for the adoption of digital technologies were included in this study and thus
provide an important theoretical contribution in explaining their impact on intention as
well as performance. Using the PEU measure, factors such as performance, effectiveness,
risk, and trust were considered [26,36,52]. With the PEOU measure, we considered one’s
ability to adopt the digital technologies [53,54]. This study has also integrated two im-
portant constructs (PEU and PEOU) with one construct from UTAUT2 [35,39]. The cost
(COS) construct signifies the affordability of those digital technologies. Also, construct
compatibility was adopted from the literature as an independent measure.

Lastly, we highlighted the pandemic’s effects as playing a key role in creating a need
to adopt digital technology to stay relevant. Hence, the proposed theoretical model shows
the impact of these constructs on the adoption of digital technologies. The results help us to
claim that the model proposed seems to be correct. We are of the opinion that the findings
of the research can be extrapolated to other developing nations with economies like India
to form conclusions about the adoption of digital technology in the unorganized sector.

Several key contributions have been made by this study. Firstly, it marks the inaugu-
ral endeavor to integrate the TAM and UTAUT2 theories for analyzing the digitalization
intention within unorganized neighborhood retail outlets, specifically focusing on Kirana
stores. The factors were meticulously adapted and tailored to better suit the nuances of
the unorganized neighborhood retail sector, particularly in burgeoning markets like that
of India. Secondly, our research assumes critical significance within the contemporary
post-COVID-19 landscape from a pragmatic standpoint. Following the pandemic, both
businesses and consumers have undergone substantial transformations across organized
and unorganized neighborhood segments alike. The digitalization-induced evolution in the
business models of these unorganized Kirana stores renders them exceptionally pertinent
in addressing the varied hyper-localized consumer demands within their respective target
segments. Thirdly, most technology adoption studies have focused on digital transforma-
tion for organized sector businesses. Digitalization intention has been introduced, for the
first time, as an outcome variable in an unorganized sector segment in our study.

6.2. Managerial Contributions

This study investigated how different factors could motivate small unorganized neigh-
borhood retail stores to adopt the digital technologies to improve the performance of their
businesses. The results show that all the factors—PEU, PEOU, COM, and COS—have a big
impact on how digital technologies are adopted. This is a result of the state’s initiatives for
quicker digitalization and digital transformation as well as a positively changing business
climate. For example, the relative competitive advantage that digital technologies provide
in receiving payments motivated the unorganized neighborhood retail stores to expand
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their UPI services. This step was further complemented by the state through easy norms, no
charges, and supporting infrastructure for such digital payment interfaces. In addition, the
startup ecosystem in India also facilitated such an environment that pushed these digital
technologies from the sidelines into the mainstream and further to the last mile at the
bottom of the pyramid. For example, digital payment services such as Paytm or Bharatpe,
and business management apps such as Khatabook, have made business activities much
simpler and helped to improve their performance. The emancipation from the rivalry with
formal enterprises and big companies such as Amazon, Big Basket, or Blinkit is another
significant aspect that contributed to this favorable acceptance of digital technology. On
the one hand, these big companies have emerged as a threat to the unorganized sector
and small businesses that could not adopt digital technologies as consumer preference
significantly shifted to online buying after the pandemic. On the other hand, businesses
that were able to adopt digital technologies benefited immensely from these platforms such
as Amazon marketplace. Hence, there is a dual benefit of adopting digital technologies.
Therefore, strengthening these significant factors could be the important step towards
accelerating the adoption of digital technologies. In this direction, the first step should
be strengthening the facilitating conditions. For example, India should focus more on
the BharatNet initiative that aims to connect 250,000 village panchayats with high-speed
internet. This perspective situates the discussion in the larger context of the digital divide
in emerging economies. Unless this divide is mitigated using various initiatives for internet
connectivity, affordable infrastructure, and digital literacy, there would not be a sustainable
solution. Finally, the pandemic also showed a significant impact on the adoption on digital
technologies, and this presents with an important underlying issue. If the present-day
situation necessitates the adoption of newer and much more complex digital technologies,
what could be the future of those unorganized neighborhood retail stores which are unable
to adopt these digital technologies? Policymakers and practitioners need to be on the
lookout for ways to improve the capabilities of those at the base of the pyramid so that they
can take advantage of the opportunities offered by the digital market. The policymakers
and practitioners should focus on making these digital technologies even more inclusive
such that the small businesses which find it difficult to adopt these technologies could cross
those barriers of adoption.

The current study has provided several managerial implications for small retail busi-
ness owners, policymakers, technology providers, and support organizations in the emerg-
ing economies. Since cost has been found as a significant factor affecting digital adoption,
unorganized retailers should seek cost-effective digital solutions and possibly leverage gov-
ernment subsidies (both central and state governments) or financial assistance programs
designed to encourage digitalization. Ensuring compatibility of new digital tools with
existing business processes is crucial, requiring unorganized small retail owners to evaluate
the compatibility of digital solutions to minimize disruptions and maximize efficiency. To
enhance the perceived ease of use, it is essential that these unorganized retailers obtain
adequate training and attend more digital awareness programs on the effective usage of
digital tools. Technology providers and support organizations can demonstrate the tangible
benefits of digitalization to unorganized retail segment, such as increased sales, better
inventory management, and enhanced customer engagement, which can subsequently
improve the perceived usefulness among them. This demonstration can be in the form of
case studies and success stories, serving as powerful perceived usefulness vehicles. The
pandemic has accelerated digital adoption, and unorganized retailers should leverage this
momentum to build more resilient business models by using digital platforms for online
sales, contactless payments, and efficient supply chain management. Understanding and
adapting to changing consumer preferences, such as the increased preference for online
shopping and digital payment methods, can help unorganized retail outlets remain com-
petitive. Business associations of unorganized retailers should advocate for better digital
infrastructure, such as improved internet connectivity and reliable power supply, which are
essential for effective digitalization. Also, small retail outlets or their business associations



J. Theor. Appl. Electron. Commer. Res. 2024, 19 1712

can form alliances or partnerships with technology providers, fintech companies, and other
stakeholders to access affordable digital solutions and technical expertise. Unorganized
retailers should keep themselves abreast of the latest digital trends and innovations by
attending more and more digital awareness programs to make informed decisions about
adopting new technologies that can further enhance their business operations. By ad-
dressing all these, unorganized localized retail outlets in India can effectively navigate the
digitalization journey, improve their business performance, and remain competitive in a
rapidly evolving market.

7. Conclusions and Directions for Future Research

This study has made significant research contributions by being the first to integrate
the TAM and UTAUT2 models to analyze digitalization intention in unorganized neigh-
borhood retail outlets, specifically in Kirana stores. It has identified and validated key
factors—cost, compatibility, perceived ease of use, and perceived usefulness—that influ-
ence digital adoption in the unorganized segment of an emerging economy. The research
has highlighted the critical need for digital technologies in sustaining operations in the
post-COVID-19 era, offering practical insights for unorganized retail sectors. Additionally,
it has filled a gap by focusing on digitalization in the unorganized sector, providing a
framework that can be extrapolated to similar emerging economies.

It is evident from the study that digitalization adoption holds substantial potential
to enhance the operational performance of such microbusinesses operating within the
unorganized sector. Furthermore, the increased accessibility of mobile devices and the
internet, coupled with the availability of user-friendly and free mobile applications such as
QR code scanning, Google Pay, and PhonePe, collectively contributes to the advancement of
digitalization within the unorganized neighborhood retail segment in India. However, it is
also true that in a resource-scarce and digitally divided economy such as India, unorganized
neighborhood retailers may not have the adequate skills, infrastructure, and awareness to
effectively utilize all variants of digital technologies. At the base of the pyramid, digital
technology adoption is still challenging, even though the unorganized sector has accelerated
the adoption of digital technologies due to the pandemic. However, in the present scenario,
with no further shocks, the adoption of such technologies can be rapidly carried out through
government interventions. In this setting, the government should take proper measures
and provide incentives, such as digital literacy campaigns, and the availability of affordable
technology in vernacular languages should be emphasized. All of these might improve
the circumstance, which would finally result in economic growth for the nation. In the
future, a comparative study can be undertaken to understand the adoption behavior of
unorganized sectors across different emerging economies. Also, longitudinal studies can
be performed in multiple regions in India on post-pandemic technology adoption behavior.
Moreover, in our study, we selected unorganized neighborhood retail stores from five
major metropolitan cities of India, i.e., Delhi NCR, Chennai, Bangalore, Hyderabad, and
Kolkata. India is a vast country with huge diversity, where technology infrastructure,
electricity availability, internet availability, education, and awareness varies considerably
across different regions. Hence, future research can use samples from rural areas and
perform a comparative analysis.

This research has some limitations as well as a scope for future research as follows.
The focus of the study was the metropolitan cities of India that truly represent the diversity
in population, language, and behavior. However, India largely consists of small towns and
rural markets. The digital adoption rate differs widely across these geographies. Future
research may include this digital divide in a more vivid way, and the variables used in
this study can be tested for those geographies. The government interventions aimed at
accelerating or supporting digital adoption were not included in the present study, and thus
another possible extension of the study would be to test the impact of those interventions.
Furthermore, the study focused on digitalization adoption in general and did not take
specific technology adoption, such as social media or payment gateways, into account.
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Future studies can also consider moderator variables such as social identity or gender in
addition to the model tested in this study. Lastly, this research can act as a basis to further
study the differences in digital adoption by conducting a cross-sectional study on other
emerging economies such as Indonesia, Nigeria, and Bangladesh.
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Appendix A

Table A1. Questionnaire Summary.

Variable Factor Measurement Items Adapted from

Perceived Usefulness PU1 Digital platforms are useful for business [35]
PU2 Digital platforms are a valuable tool for the business [66]
PU3 Digital platforms enhance the productivity of the business [67,68]
PU4 Digital platforms help better management of business [67,68]

Perceived Ease of Use PEU2 Conducting business through digital platforms is easy [35]
PEU3 Applying digital platforms for my business is easy [35]
PEU4 Integrating business partners on digital platforms is easy [35]

Business Performance BP1 My business performance has improved by using digital platforms [35]

BP2 My sales have significantly increased compared to past after using
digital platforms [67,68]

BP3 My customers feel more connected with my business after using
digital platforms [67,68]

BP6 Digital platforms have made my business more competitive [35]

Compatibility COM1 Our enterprise is ready for using digital platforms for different
business purposes [63,69]

COM2 I use digital platforms regularly for business purposes [35]

COM3 My organization possess the capability for switching to
digital platforms [35]

COM4 Our business is compatible for using digital platforms for
marketing purpose [63]

Cost COS2 My cost of promoting products/service have gone down using
digital platforms [70,71]

COS3 Cost of identifying new customers has been reduced through use of
digital platforms [72]

COS4 Customer awareness and training cost have diminished by use of
digital platforms [70,73]

COS5 The overall cost of conducting business have gone down using
digital platforms [68]

https://www.mdpi.com/article/10.3390/jtaer19030083/s1
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Table A1. Cont.

Variable Factor Measurement Items Adapted from

Digitalization Intention DT1 Our enterprise has realized the importance of Digitalization [37,74]

DT3 Our business is committed to adopt/use tools, technologies and
platforms towards Digitalization [37,74]

DT4 We are in the process of transforming our business to digital era [37,74]
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