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Abstract

One of the main features of trade in developed market conditions is innovation.
Almost no sector of the economy is so intensely prone to change and innovation
as trade. For this reason, trade development experience of market economies
so far is extremely rich and provides opportunities for some generalization and
analysis of certain principles in the processes of development and implementation
of innovation in trade. In addition, innovation in trade is markedly diverse and
abundant, with institutional innovation occupying a significant place. In line
with the above, the subject of this paper relates to the analysis of the application
of institutional innovation in trade. The objective of the paper is to review the
achieved level of institutional innovation in trade of the developed economies.
Based on the available secondary data sources, we conduct an empirical study to
test the hypothesis of the importance of institutional innovation for the positioning
of trading companies. The ANFIS method was used to test the hypothesis. The
results of the research showed that the introduction of institutional innovations
influences on the positioning of trading companies.
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INPUMEHA THCTUTYHUOHAJIHUX HHOBALIUJA
Y TPTOBUHU-UCKYCTBA TP2KUITHO
PABBUJEHUX ITPUBPEJIA

Ancmpaxm

Jeono 00 ocnosnux obenedicja mp2ogune y pazeujeHum mporCUHUM YCI08UMA jecy
unosayuje. CKopo nu jeoan cexmop npugpeoe Huje maxko UHMEH3UGHO NOONO0NHCAH
npomenama u UHOBAYUjama Kao wimo je mpeosuna. M3 moe pasnoea cy u uckycmea
docadauirbee  pazeoja MpeoGUHe MPIUCUWIHO PA3GUJEHUX Npuspeoa  U3V3emHo
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bocama u npysicajy moyhnocmu 3a oopehena yonuwimasarea u amaiu3y U3GECHUX
3aKOHUMOCMU Y Npoyecuma paseoja u umniemMenmayuje unosayuja y mpeosunu. Ipu
mome, youasa ce u uspazuma pasHoGPCHOCH U OPOjHOCH UHOBAWUja y mpzosune,
20e UHCMUmyyuonaine unosayuje saysumajy suavajuo mecmo. Ilonazehu 00 ogux
uurbeHUYa, npeomem UCMpadCueara 0602 pada O0OHOCU Ce HAd AHAU3Y NpumeHe
UHCIMUMYYUOHATHUX UHOBayujay mpeosunu. Llum padajecme caznedamu docmueHymu
HUBO UHCIMUMYYUOHATHUX UHOBAYUJA Y MP2OGUHU MPICUULHO PA3GUJEHUX NPUBPEOd.
Ha b6azu pacnonosicusux cekyHoaprux useopa nooamaxd, CHpo8eoeHo je eMRUPUCKO
ucmpasicusarse KojuM je mecmupauma Xunomesa O 3HAYQAJY UHCTHUTNYYUOHATHUX
uUHOBayUja 3a No3uYUOHUparbe mpeosunckux rkomnauuja. Kopuwhen je AHOHUC
Memoo 3a mecmuparbe xunomese. Pesynmamu ucmpadicusarea cy nokasauu 0a
yeoherbe unCmumyyuoHaiHux UHOGayuja ymuie Ha NO3UYUOHUPAbE MP2OSUHCKUX
KoMnawnuja.

Kmyune peuu: mpeosuna, mpzosuncke uncmumyyuje, meopuje, HCUSOMHU YUKIYC,
MP2OBUHCKE KOMNAHUje.

Introduction

In today’s conditions, trade is increasingly becoming the epitome of a dynamic
and competitive economic sector. There are numerous reasons for such qualification, as
evidenced by the different results of theoretical and practical research. One of them is
the permanent and intensive application of innovation in trade, which further qualifies it
as an innovation-intensive economic sector. Innovation itself is the fundamental basis of
economic progress, regardless of the characteristics of the socio-political system. Thus,
Schumpeter (1950) says that competition through innovation is much more significant than
competition through price. From this perspective, innovation greatly influences changes in
the structure of trade. In doing so, innovation in trade is abundant and diverse. Authors agree
that all innovation in trade, generally speaking, can be classified into institutional, functional
and technological (Sokolov Mladenovi¢ & Vukojevi¢, 2019). Institutional innovation plays
a leading role in trade, seen in the long run. It is reflected in the permanent process of
market entry, development and disappearance of one group of trade institutions and the
emergence of another. In doing so, trade institutions denote different organizational forms,
systems, and methods of conducting trade activities. The presence of trading institutions
on the market is marked by different forms of competition and market appearance of
trading companies. They are mostly reflected in the development of the sales network of
trading companies. Each trade institution has its own life cycle, which includes the phase of
market entry, growth, saturation, decline and disappearance, or revitalization and upswing.
These phases reflect institutional innovation in trade of economies with different level of
socio-economic development. Given that the focus of research in this paper is institutional
innovation in trade, the paper is divided into three segments. The first part of the paper
analyzes the theoretical aspects of institutional innovation in trade. The second part of the
paper analyzes the achieved level of institutional innovation in trade of market economies.
In the third part of the paper, we conduct research to test the hypothesis of the importance
of institutional innovation for positioning of trading companies.
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Theoretical backgrounds of institutional
innovation in trade

Numerous theories can explain the growth and development of trade institutions.
In other words, there are several concepts or theories used to scientifically explain
changes in trading institutions, i.e. institutional innovation, given different stages of
the life cycle they go through. Generally speaking, these theories provide a conceptual
framework for understanding the evolution of trade institutions but also for defining the
strategy for their further development. They can be divided into three groups (Gilbert,
2003; Morgan, 2015; Pantano et al., 2017): 1) Environmental theories, 2) Cyclic theories
and 3) Conflict theories.

Environmental theories explain changes in trade as a result of changes in the wider
environment, such as the crisis in the country’s economy, changes in consumer lifestyles,
changes in legal regulation, and the like. There are a number of factors that influence
changes in trade, such as economic, political, cultural, sociological, demographic, etc.
Some of these factors have a direct effect on changes in trade, such as the impact of
regulation regarding the opening hours of retail outlets on market supply. On the other
hand, some factors have an indirect impact on trade development, such as the employment
of women that has changed consumer and purchasing habits. Environmental theories
include (Picot-Coupey, Viviani & Amadieu, 2018): macroanalytic theories, dialectical
process theory, adaptive behavior and natural selection theory, and market structure and
developmental stages theory.

Cyclic theories assume a scenario or pattern in the form of a cycle by which
changes in trade can be predicted. This group of theories include (Reynolds et al., 2007):
point-of-sale theory, drive-shape dynamics theory, retail harmonic theory, life cycle
theory, and life-rhythm law.

Conflict theories assume that changes in trade arise as a result of the mutual
relationship between traders, their competitive behavior and adaptation to market
innovation. This group of theories includes (Hristov, 2007): mixed assortment trading
theory, market gap theory, and polarization theory.

Based on the previous theories, it is possible to identify certain principles arising
in the development of trade institutions so far, i.e. the principles underlying institutional
innovation in trade (Hristov & Reynolds, 2015; Pantano, 2016; Lovreta et al., 2019):

- As a rule, most developed market economies have institutional as well as

other innovation in trade;

- In the less developed economies, the process of accepting institutional

innovation in trade is steadily intensifying;

- The process of implementing institutional innovation in trade intensifies as a

whole, to shorten the life cycle of trade institutions;

- Major trading companies dominate the process of implementing institutional

innovation;

- Institutional innovation is present not only in classical but also in modern

forms of trade.

Theoretically and practically speaking, institutional innovation in trade takes
place in a particular social environment. It consists of three components: competitors,
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manufacturers and consumers. This environment determines the intensity of application
of institutional as well as other innovation in trade. In other words, it depends on the
manufacturers, consumers and competitors whether or not institutional innovation will
be applied in trade. Trading companies are very often viewed as adapters, but very often
as original holders of institutional innovation on the local market, which is especially
evident in the process of internationalization of trade. Thus, the transfer of institutional
innovation in trade between countries with different levels of market development gains
in importance. By expanding their operations onto different markets, i.e. through the
process of internationalization, trading companies introduce and transfer institutional
innovation. Their transfer requires a certain level of economic development, a flexible
trade policy, but also an appropriate level of overall education of the population. Thus,
some studies have shown difficulties in transferring supermarket technology to less
developed countries (Cuzovi¢, Sokolov Mladenovi¢ & Cuzovi¢, 2019). Specifically, the
supermarket technology is based on a constant and rich supply of energy, prepackaged
products prepared for widespread use, on modern services and communication, but also
on a wide and diversified offer of products and services. Therefore, it is understandable
that the development of supermarkets faces fierce resistance from small retailers with
traditional sales systems. Their strength varies by country. So, the final word on the success
of institutional innovation, in addition to the level of socio-economic development, is to
be given by consumers. They are in a position to accept or reject certain institutional
innovation, which gives them a significant and sensitive role in the overall processes of
implementing innovation in trade.

The achieved level of institutional innovation
in trade of market economies

The competitive environment influences the ongoing process of institutional
innovation in trade. The disappearance of one group of trade institutions and the
emergence of new ones is one of the important trends in trade. This is especially
pronounced through (Evans, 2011; Cao, 2014; Pantano, 2016): 1) new trading forms
due to changes in consumer lifestyles, 2) shorter life cycle of trading institutions, as new
trading forms reach the stage of maturity more quickly, 3) competition among different
trading institutions, 4) application of modern technology in trade institutions.

An illustrative example of the ongoing process of institutional innovation in trade
is the world’s leading retail chains, in terms of sales volume. Based on the latest Global
Power of Retailing 2019 report, one can see the dominant trading institutions or formats
used by the largest trading companies in their portfolio. The ten largest trade chains and
their trade formats (institutions) are presented in Table 1.
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Table 1: Top 10 trade companies, 2017.

FY2017 FY2017 Countries % Retail
Rank | Name of Country Retail Retail Trade institutions of revenue
company of origin revenue revenue (formats) operation from foreign
(US$) growth P operations
Hypermarket/
1 Wal-Mart | 5 500343 [3,0% Supercenter/ 29 23,9%
Stores, Inc.
Superstore
Costco
2 Wholesale | US 120025 |87% Cash & Carry/ |, 27,2%
. Warehouse Club
Corporation
3 g‘f Kroger | g 118982 |3,2% Supermarket 1 0,0%
4 iIrTZI?E us 118573 |253% Non-store 14 36,8%
5 SGCr}(‘)‘g;” Germany | 111766 | 7.4% Discount store | 30 58,9%
6 The Home | ;g 100904 |67% Home 4 8:4%
Depot, Inc. Improvement
Walgreens
7 Boots Us 9.115  [2,1% Dug Store/ 10 11,9%
Alliance, Inc. v
Aldi Einkauf
8 GmbH & Germany | 98.287 7,7% Discount store 18 65,1%
Co.oHG
g |CVSHealth 79308 |-2,1% Drug Store/ 3 0,8%
Corporation Pharmacy
Hypermarket/
10 TescoPLC | UK 73.961 2,8% Supercenter/ 8 20,7%
Superstore
Top 10 1.430.353 6,1% 12,9 25,1%
;r;’g 4530059 [57% 9,5 23,6%

Source: Global power of retailing, 2019.

The previous table shows that the 10 largest trading companies use different
trading formats or institutions, both classical and contemporary. The use of trade formats
(institutions) by the 250 largest retail chains (as a percentage) is shown in Figure 1.
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Figure 1: Trade formats of the 250 largest retail chains
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Source: Authors calculation

Figure 1 shows that supermarkets have a significant share (24%) in the business
portfolio of the largest trading companies, despite the fact that in many market economies,
supermarkets are in the saturation phase of their life cycle (Cuzovié, Sokolov Mladenovié
& Cuzovié, 2017). Hypermarkets (10%), superstores (10%), as well as discount stores
show a significant share. Specifically, numerous economic factors have opened the door
for increased expansion of discount stores, especially the so-called hard discount stores.
These are business formats that follow an aggressive “daily low pricing” strategy with
prices 20 to 30% lower than supermarket prices. They offer a limited range of high-
turnover products, with a small number of products and brands within each category
(Saini & Sahay, 2014). These characteristics of hard discount stores, on the one hand,
and the low purchasing power of consumers with the need to buy at the lowest possible
prices, on the other, are the reason why hard discount trading companies in their business
portfolios report an increased growth rate in the countries where they are present. An
example is Lidl, part of the German Schwarz Gruppe, which is expanding in the countries
of the former SFRY. Starting its business with 15 discount stores on the Serbian market
in October 2018, Lid! has reached 37 discount stores, which are currently present, and it
announces further business expansion (https:/kompanija.lidl.rs/).

In addition, modern and electronic forms of institutional innovation are also
characteristic of trade, which is a direct consequence of the application of modern
information and communication technology (Stevanovski & Pavloska—Gjorgjieska,
2016). An illustrative example is Amazon.com, which brings together classic and
contemporary trading institutions. By annual revenue, the company is today the largest
electronic bookstore in the world and the seventh largest employer in the United States.
Two years ago, the company introduced a new store format called AmazonGo that has
no cashier or cart. Consumers enter the store, register with a mobile phone, pick up
products off the shelf, and then exit without being checked. Crucially, there are systems
that, thanks to artificial intelligence and computerized data processing, identify what the
consumer has purchased and, upon his or her exit from the store, calculate the electronic
transaction.
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Research methodology and hypotesis

Previous theoretical considerations suggest that trade is an innovation-intensive
sector of the economy, especially in the institutional innovation segment. For this
reason, we test the hypothesis of the importance of introducing institutional innovation
for success or ranking of trading companies in the list of the most successful ones. The
empirical research relates to the 250 largest trading companies, from 2012 to 2017, based
on Deloitte Touche data (Global Power of Retailing 2014-2019).

Although the mathematical modelling of the trade formats on the success (ranking) of
trade companies has been studied already, the main goal in this paper was to apply artificial
intelligence technique, adaptive neuro-fuzzy inference system (ANFIS) (Petkovi¢ et al., 2012)
, for the testing of hypothesis of impact of the trade formats on the ranking of trade companies.

After the defined research sample, it is necessary to determine the data that will be
subject to analysis. Since the aim is to explore the importance of trade formats (institutions)
on the positioning of trade companies, for the purpose of this study, data on the number of
used trade formats will be taken from the last six Global Power of Retailing reports. At the
same time, according to the available report data, trade companies positioning’ relative to
the competition will be analysed based on their ranking in the observed reports. The number
of trade formats and the number of countries represent the first and the second input for
the ANFIS analysis. Rang represent the output parameter of the ANFIS network. Therefore
ANFIS network should determine the ranking. The number of trade formats used by trade
companies is a determinant of their position in the top 250 world trade companies. In addition
to the number of used trade formats, the number of countries where a trade company operates
is a statistically significant determinant of ranking among the top 250 trade companies.

Research results and discussion

As it pointed out, ANFIS method was used ANFIS network has 5 layers which perform
the specific operation on the given data samples. In this study ANFIS network has two inputs
which represent the number of trade formats and the number of countries. Based in the inputs,
ANFIS network should estimate the ranking parameter. The main core of the ANFIS network
is fuzzy inference system. The fuzzy inference system operates with fuzzy inputs. The inputs
are converted in fuzzy values by membership functions.

Table 2 shows the descriptive statistics of the input and output parameters. Data in
Table 2 shows that the standard deviation in respect of ranking equals the mean value, i.e.
that the analysed trade companies are among the better-ranked ones (in this case, among the
top 70). The mean number of countries in which they operate is 14, but there is also a large
standard deviation, so, according to this criterion, there is a large dispersion. In terms of the
number of trade formats, the mean value is 3, and standard deviation around 1. This means
that the sample includes almost an equal number of observations of those who use only one
trade format and those who use two or more trade formats. Results of descriptive statistics
related to the correlation coefficient between the dependent and independent variables are
shown in Table 3. Table 3 show that there is no strong correlation (greater than 0.7) between
the dependent and independent variables, but that there is certain correlation among them,
which provides for the right to proceed with further research.
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Table 2: Results of descriptive statistics

Mean Std. Deviation N
Ranking 17,39 14,279 119
Num. of trade formats 3,05 1,171 119
Number of countries 14,36 10,160 119

Source: Authors calculation

Table 3: Correlation coefficients

Raking | R | e

Ranking 1,000 -,541 -,600

Pearson Correlation Num. of trade formats -,541 1,000 ,658
Number of countries -,600 ,658 1,000
Ranking - ,000 ,000

Sig. (1-tailed) Num. of trade formats ,000 - ,000
Number of countries ,000 ,000
Ranking 119 119 119

N Num. of trade formats 119 119 119
Number of countries 119 119 119

Source: Authors calculation

Figure 2 shows the ANFIS prediction of ranking based on number of trade formats
and number of countries. Statistical indicators for the ANFIS model are: coefficient of
determination of the prediction is 0.465, Pearson coefficient is 0.6819 and the root means
square error (RMSE) is 10.4. This indicates that the constructed ANFIS model, which
includes the number of trade formats used and the number of countries where a trade company
operates explains almost 50 per cent of the variance in the position in the ranking (ranking
among the top 250 trade companies).

Standard multiple regression analysis gives the following results: coefficient of
determination of the prediction is 0.288, Pearson coefficient is 0.537 and the root means
square error (RMSE) is 12.154. This indicates that the constructed multiple regression model,
which includes the number of trade formats used and the number of countries where a trade
company operates explains almost 30 per cent of the variance in the position in the ranking
(ranking among the top 250 trade companies).

One can conclude that the ANFIS outperforms the standard regression analysis. Figure
3 shows the ANFIS prediction surface based on the two given inputs.
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Figure 2: ANFIS prediction of ranking
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Conclusion

Numerous and varied theoretical and practical studies in the field of trade and trade
management show that innovation in trade can be divided into institutional, functional
and technological. In this regard, seen in the long run, institutional innovation is of the
utmost importance for trade. It gets its expressive form through a continuous process
of development, saturation and disappearance of one group of trading institutions
and the emergence of another, with different forms and methods of conducting trade
activities. The achieved level of institutional innovation in trade is largely conditioned
by socio-economic factors, so that the market developed countries record more intensive
application of institutional innovation in trade, in comparison with less developed
countries. One can make certain generalization, as well as the analysis of the principles
in the development of institutional innovation in trade based on different theories and
concepts, which was the research subject in the first part of the paper. The second part of
the paper analyzed the application of institutional innovation by the 250 largest trading
companies, according to the latest report by Deloitte Touche. The analysis showed that
supermarkets and hypermarkets dominate the business portfolio of the largest trading
companies, with a growing tendency for discount stores and e-shops. The third part of the
paper described empirical research on the basis of available data sources. The database
consisted of six annual reports (2012-2017) ranking the 250 largest trading companies
in the world. The ANFIS method was applied to test the hypothesis of the importance of
institutional innovation for ranking trading companies in the list of the most successful
ones. The research results showed that the introduction of institutional innovation in
the business portfolio of a trading company improves its ranking in the list of the most
successful trading companies.
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