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Abstract

Kirana stores in India stock various products of different brands and varieties, and are the first point of
purchase for most Indian Households. It is an important channel for all FMCG companies and they endeavor
to be present in these stores. It becomes important for FMCG companies to ensure their products are both
available and visible in the store to the consumer to be able to buy them with ease. As a practice, it has
become important for them to regularly audit and maintain inventory reports in order to ensure the
distribution can sell to the retailer and the customers can get access to products preferred by them without
any delay. In order to address these concerns, there has been growing interest in the adoption of image
recognition technology in the identification and classification of products which currently has been done in
large stores. The prior studies, however, have either suggested for or against adoption. The current study
suggests the adoption of technology under a machine-based product recognition system is used to collect
data regarding the availability of different products. The current study focuses on two distinct brand
windows having products of the same FMCG which should be gradually expanded to include products from
different brands and such classification would reduce the problem of ineffectiveness of current audit reports

Keywords: Technological innovation, Image Recognition technology, Kirana stores, FMCG sector, Report
Generation.

Introduction

General Trade Retail stores for FMCG products or Kirana stores are a major part of total retail stores in
India, with it being expected to be above 14 million in number. A major aspect of such stores is they sell
products which are of lower price margins and hence needed constantly by the customers. Another aspect
is their total sales largely depend upon customer relationships. However, technical analysis suggests such
a relationship largely depends upon the level of inventory as well, as there have been significant concerns
about both under and over-inventory (Bharti & Shah, 2021). These challenges have been considered to be
answered through the adoption of different technological tools as suggested in the study conducted by Wei
et al. (2019), as such technology can help in measuring past trends, seasonality of the data, and also sudden
expected surges which can lead to better management of inventory and supply chain which will then lead
to better management of revenue system of the organisation. The study by Kakar (n.d.) has suggested that
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Kirana stores are increasingly adopting newer technologies due to customers becoming less loyal to brands
as well as the need to integrate the experience into the shopping of products. Kirana stores play an important
role in the entire distribution chain hence it has become important for them to accommodate newer
technologies which will aid in the growth of customers. Here, the study conducted by Kakar et al. (n.d)
shall also be considered which suggested grocery, personal care, and HFD categories saw significant growth
in sales in Post second covid wave. Such data leads to the inference that technology such as image
recognition can play a major role in reducing time consumption and allowing focus on the sales process. A
primary technology among such tools is being considered to be image recognition technology which is
expected to aid in managing stock levels across the store and ensuring inventory is not misappropriated
during any point of sales. The current practice however involves a manual audit of the store usually in a
fixed time frame like weekly which can be altered with respect to expected demand, but such leads to
significant challenges and possibilities for human error as well, which is expected to be addressed by
technological tools like an integrated image recognition system. The system however also faces the barrier
of higher costs of adoption as well as employee skill challenges which have been considered in this project
in order to analyse the impact of usage of image recognition systems in Kirana stores feeling under the
FMCG sector in report generation when compared with manual stores.

Literature Review
Technological Integration and Retail stores

Retail stores around the world have started to adopt different digital technologies with the aim of ensuring
a better and more sustainable performance of the firm with respect to competitors. The primary aim behind
the adoption of the technology has been ensuring convenience to the customers by providing a digital
environment which is as similar if not better than the traditional physical environment. Growth has been in
the sector of adoption of mobile-based technologies as well, where either singular aspects like billing or
entire operations from the selection of products to pay for the product are being done through an integrated
system based on the customer's mobile phone (Perry et al., 2021). The adoption rate of new technology in
retail stores is dependent upon three major factors as identified in the study conducted by Fan et al., (2022)
namely, the level of human-machine interaction desired by the company, availability of technological as
well as financial resources with the organisation, and quality of content available with the organisation.
These factors are then region as well as customer-segment-specific and hence thus lead to the different
levels of customer adoption of such services, notwithstanding the presence of a general framework. Hence,
the level of technology acceptance depends upon social variables as well. Another major aspect of
technology adoption has been with regards to personalizing the experience available to customers as noted
in the study by Riegger et al. (2021) who suggested such bits of help in ensuring each customer has an
individual experience which is unique and meets the needs of the customer. However, such technology
tools lead to challenges of privacy as well as concerns of cybersecurity as well which can reduce the level
of particulate from the customer side. It should be noted personalisation and order customisation is currently
major adoptions and are expected to drive technology integration faster. A back-end aspect of technology
utilisation has also been considered in the study conducted by Marco (2019) who suggested such
technologies can be adopted to handle back operations as well which includes but is not limited to managing
operations of the entire store, managing inventory levels, and managing the supply chain operations of the
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firm. These operations however not have to be conducted by singular technology rather can be conducted
in an integrated environment where such is connected with customer perception as well. The primary reason
behind the connection is to ensure real-time customer demand is integrated with inventory and supply chain
ensuring a better order fulfilment rate. The integration of different technological tools with Kirana stores
has also been supported in the study conducted by Kakar (n.d) who consider it as one of the major attributes
which can increase the rate of customer engagement.

Image Recognition technology and attributes

Image recognition technology has been defined by Kosinski (2021) as an innovative technology under
which computational programs have been utilised to identify both persons as well as objects and actions
conducted by them in a given image at a given timeframe. Image recognition technology has been
considered to have significant applications across the world in several industries, from agriculture to retail
and from finance to defence, based on its ability to correctly identify singular or multiple objects and
attributes from a given image, which can then be used for further analysis and development of new business
processes. As noted in the study conducted by Fujiyoshi et al. (2021), image recognition technology largely
depends upon the technology available as well as the dataset which has been used to train the software.
Hence, it should also be noted that image recognition technology establishment is an expensive and time-
consuming affair which requires significant computational reserves as well. Image recognition, by itself, is
dependent upon the quality of images as well, as such forms the input in which different actions are
undertaken. Here, it should be noted that several biases in selection may occur due to such errors in the
system which need to be addressed in a continuous manner. Several scholars like Abdullah (2022) have
analysed the applicability of image recognition technology in retail industries around the world, particularly
in the FMCG segment. The major challenge has also been a major opportunity which is the wide range of
products of different qualities as well as price points which are offered. Such products, on one hand, are a
significant opportunity as it remains harder to be analysed by humans manually but the present challenge
of preparing comprehensive tool guides which can affect the right allocation of appropriate tags to each
product individually. However, the scope of such adoption is growing with the growing need to make the
business process more efficient. Such technology currently, as explained in the study conducted by Tarallo
et al. (2022) has been adopted in two specific types of products in the FMCG industry, namely products
which come under the perishable category and products which have a shorter shelf life when compared
with other products. The primary reason behind such adoption has been ensuring retailers have sufficient
knowledge regarding inventory level in such products as such will aid them in developing better supply
chains as well as marketing programs which will reduce the probability of product wastage due to
perishability and expiry of the usage period.

Kirana stores and Performance Metrics

Kirana stores have given significant importance to performance metrics which are associated with the
placement of the products as noted in the study conducted by Arora (2022). Here, the aspect of the visual
presentation of products is often taken into consideration, though its measurement is complex and often
involves several variables like location advantage and customer satisfaction as well which may need to be
addressed adequately in objective terms. Despite this, the performance here is measured through the effect
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on total sales of the product with respect to the location of the product in the store and the different tools
which are used to them promote the product. A case study developed by Kamath et al. (2022) suggests the
reasons behind the adoption of such performance metrics, which is the need to maintain stable growth rates
in a highly competitive and price-fluctuating market. Here, the rate of price fluctuation can impact market
share significantly leaving little room to compete with growing margins. Performance metrics on the other
hand, also become highly dependent upon the level of customer satisfaction, as two shops in a similar region
may show different sales of similar products. Products from relatively lesser-known brands as well as
quantity offered for sale can also impact entire sales. The role of technology is being observed in different
performance metrics as well, which has been suggested in the study conducted by Choudhary & Aithal
(2022). Technology adoption is primarily considered with two major objectives for each firm namely
reduction of costs and maximization of profits associated with the firm. This has primarily become possible
due to a decreasing trend in the price of such products either due to higher adoption or government support
and a growing trend of adoption of technological tools across kirana stores around the country, to ensure
they do not stay behind the competition. Despite different performance metrics, Ray et al. (2021) argue the
current Kirana store ecosystem has not been able to operate within an organised ecosystem, hence leaving
them exposed to several risks which can affect the financial as well as operational stability of the entire
store. These risks can be financial, operational, as well as technological in nature and can be addressed by
ensuring sufficient risk management measures are adopted. The need to adopt such a system has led to the
development of unique and local performance metrics which are more based upon past trends faced by shop
owners than management trends.

Ilustration 1 : Example of products displayed in store
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Illustration 2 : Example of how a window should display products in the store
Significance of the Study

The current study will address the major critical gap which has been noted in the literature review regarding
the lack of studies showing an effective comparative analysis between both human-based product
recognition and image-based product recognition systems. Here, it should be noted that there also exists a
significant literature gap regarding the applicability of such image recognition systems in kirana stores
which do not deal in one specialised product or deal with different products across different varieties and
brands which will be covered in the study. The study will also aid kirana store owners as well as managers
to make their current stores more efficient and at the same time also aid developers of such image
recognition systems to build products which can better cater to the interests of such retailers in the FMCG
industry.

Research Objectives
The aim of the study is to analyse the impact of the use of image Recognition technologies in generating

reports from different FMCG companies in India selling products through kirana stores. In order to achieve
the aim, the following objectives have been developed:
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e To investigate the various aspects of Image Recognition technology
e To compare the effectiveness of manual audit and product review through image recognition
technology

Research Method

The positivist research paradigm as suggested in the study conducted by Park et al. (2021) has been adopted
in the current study, in order to assume a singular reality in which both manual inspections, as well as image
recognition technology, work together for an effective comparative analysis. In accordance with the
positivist paradigm, a quantitative research design as noted by Bloomberg & Field (2019) has been adopted
to analyse numerical values regarding the effectiveness of both systems. A descriptive research design as
suggested by Hunter et al. (2019) is further adopted in order to describe further the impact of the usage of
image recognition technology in Kirana stores without the need to explore the reasons behind such impact
in a comprehensive manner which will lead to deviation from the scope of the study. SPSS software has
been adopted in the current study to analyse the data from 767 kirana stores, under which the majority of
the stores (300 or 39.1%) are from the western region followed by 182 or 21.1% from the central region
and 143 or 18.6% of total respondents from north region. Out of the total of 767 stores which have been
taken into consideration, 754 or 99.3% of the stores have been top stores with the other 13 stores or 1.7%
of the total stores representing the boutique population.

Region

Percent

Region

Figure 1: Store division by region
Source: Author

Storecategory

Percent

Storecategory

Figure 2: Store Category
Source: Author
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Results and Discussion

The current study has analysed both manual audits as well as audits done through the adoption of an image
recognition system, in which under the manual system, the weekly audit was done, and reports were
published fortnightly. On the other hand, in the case of the image-based recognition system, audits were
done daily and reports were also published daily. Under the manual system, merchandisers visiting the store
had to capture images and then answer gquestions, while under IR (image recognition system), only images
were to be clicked. Two brands were taken into consideration. In the case of the first brand , Garnier, Manual
scores were higher than IR scores as correlation equals 0.979 with a significance value of 0.000, leading to
the assumption that the human-based method may have had glitches due to a different understanding of the
product. The same has been suggested for Loreal as well with a correlation of 0.981 and a significance
value of 0.000. It should also be noted that the total time consumed inside the store under manual audit in
July (39 minutes and 49 seconds) significantly decreased in October (23 minutes and 30 seconds)
showcasing better time efficiency in image-based recognition systems.

Paired Samples Statistics

Mean N Std. Deviation Std. Error
Mean
' MgnuaIGarnlerHallaBoI 1.46 767 1.044 038
Pair1 Window
GarnierHallaBolWindow 1.43 767 1.065 .038

Table 1: Paired Sample Statistics - Garnier

Paired Samples Correlations
N Correlation Sig.

ManualGarnierHallaBol
Pairl Window & 767 .979 .000
GarnierHallaBolWindow

Table 2: Paired Sample Correlations - Garnier

Paired Samples Statistics

Mean N Std. Deviation | Std. Error Mean

_ ManuaILoreaIHaIIaBoIW 9 767 350 031
Pair1 indow

LorealHallaBolWindow .95 767 .854 .031

Table 3: Paired Sample Statistics - Loreal
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Paired Samples Correlations
N Correlation Sig.

ManualLorealHallaBolW
Pair1 indow & 767 .994 .000
LorealHallaBolWindow

Table 4: Paired Sample Correlations - Loreal

Paired Samples Statistics

Mean N Std. Deviation Std. Error
Mean
- AverageCFTIUl | 094919 767| 0:37:06.372| 0:01:20.390
Pairl Yy
Avg CFTIROct | 0:23:30.42 767| 0:18:09.718| 0:00:39.347

Table 5: Paired Sample Statistics - Time taken under manual audit and IR audit

Paired Samples Correlations
N Correlation Sig.

AverageCFTJuly & Avg

Parl eriROCt

767 .638 .000

Table 6: Paired Sample Correlations - Time taken under manual audit and IR audit

The adoption of such image-based recognition system has already been suggested by Ge et al. (2019) who
also suggested a similar notion of errors by humans and time-consuming which is also noted by another
study. Another major fact of alignment is the current study focuses on different aspects of product packages
while the prior study focused on various aspects of fashion products. The aspect of accuracy which has
been considered in the current study has also been covered in the study conducted by Yilmazer & Birant
(2021) who also adopted a similar shelf-based methodology, in which image-based recognition systems
were used. It should be noted the current study has also focused on the human error perspective, while the
prior study has only focused on the higher accuracy level of the image-based recognition system which
reduces the scope of establishing reasons which lead to error in the human-based system. Here, it should
be noted that the current study compared modern and traditional file audit systems while past systems have
focused on the different mechanical systems as well, which included a singular look at shelves and projects
which involved both humans and machines together. Hence, both studies have different technical aspects
taken into study. The current study, however, is in contrast with the study conducted by Klasson et al.,
(2021) who suggested that the current image recognition system which shall be used by the retail industry
shall focus on not only the classification of images but also provide information behind such content to both
retail sellers as well as customers. The current study has negated the view considering such will increase
the cost of the products as it would require the development of a system which will collect information
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from the internet or website of the company or existing database, and then publish it in a usable format for
both resellers as well as customers. Here, it should be noted that the method prescribed in the prior study
does not lead to major time deviation but such has not been the primary aspect rather its adoption is the
primary aspect of the current study. The current study is also in contrast with the study conducted by
Tonioni & Stefano (2019), who suggested the adoption of an image recognition system in the retail chain
is harder to even classify products by highlighting three major reasons, namely the presence of more than
thousand products which needs to be classified by the imaging system, relatively cheaper and fewer quality
cameras used by the stores which can reduce the efficiency of the system, and lack of adequate images
published by the company which makes it harder for stores to train their system on. Here, the second and
their barrier have been negated by the study suggesting such products are easily recognised on basis of
distinct colours which are used in packaging and slight deviations in dimensions but such can be easily
identified by the computer system. The first aspect has not been negated however only two brands have
been considered for the current study, hence technicalities involved with multiple products are not included
in the study. The study has both similar as well as contrasting aspects to the study conducted by Santra &
Banerjee (2019). The similarity is in the context that both studies agree adoption of image recognition
technology in retail stores will lead to better accuracy as well as a reduction of time consumption which
will ultimately lead to a better rate of customer satisfaction ultimately resulting in better revenue and growth
rate for the firms. The contrast is the current system, despite being considered to be beneficial for retail
organisations, has been considered not applicable for retail institutions, due to the limited finance reserves
which such firms have and their potential willingness to invest in this technology. This concept has been
negated by the adoption of different models in the study, in which the current study has considered most
store owners will focus on improving the rate of efficiency and would agree to spend much money on the
system. The current study, in a broader context, aligns with the study conducted by Wei et al. (2020), who
considered malls, and suggested the current time lag which is experienced in getting billed for different
products purchased can be reduced by the adoption of image recognition systems which hence establishes
the concept of efficiency and accuracy. Both studies have focused on different store sizes but the
measurement of efficiency ( total number of right products verified in comparison with the total number of
products verified) and time taken (total time taken either by retailer or by cashier in calculating value of
products and total time taken by image recognition system in evaluating the same products). But, the prior
study has not suggested human-based error as a major factor behind the selection of digital systems, but
such is clearly established in the current study by taking both report generation as well as product audit into
consideration. However, a similar study conducted by Wei et al. (2021) stands in direct contrast with the
concept undertaken in the current study. It should be noted that such differences exist due to different
methodological considerations in both studies. The current study has only focused on the sale of two
products in the different forms of Kirana shops under retail outlets, while the prior study focused on a wider
variety of products and brands which manufacture various products in different sizes as well as quantities
with other aspects like the packaging as well. The current study however adopts the viewpoint of having a
uniform database available for training by the company which is negated in the study conducted by Wei et
al. (2021). Similar nature of the image recognition system is also recorded in the study conducted by
Wudhikarn et al. (2021) who however considered adopting such a system to analyse the barcode of different
products and then use it to classify the product into different categories. Here, a barcode has not been
adopted due to the fact that two distinct products have been chosen and they can be clearly segregated based
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on the dimensions and other aspects like the colour of the product. Thus, it can be inferred that the current
study significantly adds to the knowledge in different domains.
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Conclusion and Implications

The current study has suggested the adoption of the Image Recognition system in Kirana stores, in order to
improve the accuracy rate in retail stores as well as reduce time consumption in such processes which will
lead to better performance and thus better revenue for the organisation. Here, manual inspection has not
been completely negated rather a hybrid approach has been suggested. The major limitation of the current
study is that it has taken into consideration only two brands and has not focused on other aspects of retail
stores, like food and beverage products which shall also be studied. Future scholars shall take into
consideration more products and also apply them at different times around the year in order to understand
the relevance of such systems in different seasons. However, the current study concluded image recognition
system has a distinct advantage over the manual recognition system in Kirana stores.
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