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SUMMARY

Growth in spending in Asian emerging economies will be driven to a large extent by lower-middle income and 
lower-income households. They constitute a vast “2nd tier” underserved market, much of it located in smaller 
cities, towns, and rural areas. This study develops a framework for appropriate innovation strategy aimed at this 
substantial market. We identify key relevant characteristics of the leading Asian emerging economies of ASEAN, 
China and India; that often do not get sufficient attention. The proposed strategic framework then builds on 
selected examples of appropriate innovation; incorporates the potentially important role of unconventional 
partnership between business and social enterprise for this market; and develops the supporting role of digital 
technology, in particular, additive manufacturing (3D printing). We conclude by presenting policy implications of 
an appropriate innovation strategy, involving government-business collaboration.  
Keywords: Appropriate innovation, Asian emerging economies (ASEAN, China, India), additive manufacturing 
(3D printing), export strategy, business-social enterprise partnership, government-business collaboration 
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INTRODUCTION

This study develops a framework for appropriate 
innovation strategy aimed at Asian emerging 
economies’ vast underserved markets. It builds on a
different, and more granular analysis of these
markets; incorporates the potentially important role 
of unconventional partnership between business and 
social enterprise; and develops the supporting role of 
digital technology, in particular, additive 
manufacturing (3D printing). The proposed
approach to innovation is also more likely to be 
within the reach of small- and medium-scale 
enterprises (SMEs).

Different perspective on Asian emerging 
markets

The usual focus on Asian markets emphasizes 
factors such as rising per capita GDP, and a growing 

high income “urban upper middle class” in leading 
mega-cities cities such as Shanghai, Delhi, Bangkok 

and Jakarta. It is broadly suggested that Asia could 
account for 50% of the growth in global 
consumption by 2030, reaching 40% of total global 
consumption expenditures by 2040 (McKinsey 
Global Institute (MGI) 2019, 2021). The region is 
also projected to drive the post-COVID pandemic 
global recovery, led by the economies of ASEAN, 
China and India (IMF 2022; World Bank 2022). 

On closer examination, the vast majority of 
people in Asian emerging economies will be lower-
income for years to come -- but with high aspirations 
and significant buying power. The growth in 
spending in these economies will be driven to a large 
extent by lower-middle income  and lower-income 
households. These constitute a huge underserved
“2nd tier” market, much of it located in smaller cities,
towns, semi-urban, and rural areas. Effective 
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innovation for this market requires a shift in 
perspective by firms and governments.  
 
 
 
Different perspective on innovation 
 

Innovation is central to the competitiveness of 
firms, and the growth of economies. The usual 
innovation strategy of governments and firms aims 
at developing advanced technology, through leading 
edge research and development (R&D), targeting 
high-value products and services (e.g. WIPO 2021; 
Global Trade and Innovation Policy Alliance 2019). 
This is essential for strengthening productivity and 
international competitiveness. However, it has often 
proven to be a challenge for many firms, particularly 
SMEs. It is also not essential for the very large 2nd 
tier markets in Asian emerging economies.  
Substantial opportunities await firms that can tailor 
products, services, and business models to the 
specific needs and conditions of these markets. For 
this, the concept of innovation should go beyond 
preoccupation with novel new-to-the-world and 
highly advanced technologies.  
 

The concept of appropriate innovation is aimed 
at addressing the unmet needs and constraints of 
consumers in the vast 2nd tier markets in Asian 
emerging economies (Abonyi and Abonyi 2021). 
Appropriate innovation builds on extensive 
consumer engagement, and creatively embraces 
local constraints as the basis for developing and 
commercializing new products, services and 
business models. Although at its core is product 
innovation, it is really a business model innovation 
that involves fundamentally changing the way firms 
do business, incorporating novel digital technology, 
and new types of collaboration (World Economic 
Forum (WEF) 2022). Appropriate innovation is also 
more likely to be within the reach of smaller firms 
(SMEs) with limited R&D resources and 
capabilities.  
 
Organization of the paper 
 

Given the market-driven nature of appropriate 
innovation, it is essential to have a granular 
understanding of Asian emerging economies. 
Therefore Section 2 summarizes key characteristics 
of 2nd tier markets in ASEAN, China and India, not 
usually a focus of attention. The concept of 
appropriate innovation is defined in Section 3, 
illustrated by selected examples. Social enterprise as 
an important non-traditional partner for business in 

appropriate innovation is discussed in Section 4. The 
role of digital technology, in particular additive 
manufacturing (3D printing) to support user-
responsive innovation, is presented in Section 5. 
These building blocks are integrated in Section 6 in 
a framework for strategy of appropriate innovation. 
Selected policy implications of appropriate 
innovation are in the concluding section (7). 
 

ASIAN EMERGING ECONOMIES’ 
2ND TIER MARKETS: ASEAN, 
CHINA AND INDIA 
 
Usual perspective on Asian markets 
 

General economic data on Asia are readily 
available from sources such as the World Bank, 
International Monetary Fund (IMF), and the Asian 
Development Bank (ADB). These are useful for 
giving firms a broad perspective for investments and 
exports. However, they are of limited usefulness for 
identifying particular market segments and 
consumer groups that can guide specific product 
market strategies. For example, knowing that GDP 
per capita in China in 2020 was US$10,430.73 
(constant 2015 US$, World Bank) tells little about 
which groups of households, and in what geographic 
areas, are likely to have particularly promising 
buying power. Attention also tends to focus on what 
is seen as a growing high income class in the region’s 
leading mega-cities, such as Shanghai, Delhi, 
Bangkok and Jakarta.  
 

Detailed analysis of household income 
distributions in Asian emerging economies reveals a 
complex and fragmented market landscape. It shows 
that the vast majority of the households in these 
markets will be lower-income for years to come; but 
with substantial and rising buying power, and high 
aspirations. They constitute a huge 2nd tier market, 
much of it located in secondary cities, towns, and 
semi-urban, and rural areas, with significant 
potential for firms with focused and creative product 
market strategies. Therefore a deep understanding of 
the characteristics of this market is essential for 
competitive success. 
 
ASEAN’s 2nd tier market 
 

Overview of ASEAN shows a very attractive 
region in a number of dimensions, with significant 
potential as a market, and projected consumer 
expenditures (Fig.1). 
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Sources: authors’ own, incorporating data from worldometer (https://www.worldometers.info/; and Euromonitor 
International (2016) 

Figure 1. Overview of ASEAN   
 
 

A granular look at the ASEAN region provides a 
more useful picture to guide product market strategy 
(Fig. 2). In 2019 ASEAN’s population was 
approximately 650 million (ASEAN 2019), 
comprising 163 million households (World 
Economic Forum (WEF) 2020). Of this total, 154 
million households or 94.5%, had disposable 
incomes lower than US$25,000 per annum (p.a.); 
and 115 million households, or around 70%, had less 
than US$10,000 p.a.  

 

By 2030 the ASEAN population is expected to 
increase to around 722 million, comprising 
approximately 198 million households. Of this total, 
181 million households, or 91.4%, are expected to 
have disposable incomes less than US$25,000 p.a.; 
and 113 million households, or around 62.4% less 
than US$10,000 p.a. This reflects significant growth 
in ASEAN household real incomes, projected to 
create an estimated 140 million new consumers 
(WEF 2020). However,  the vast majority of ASEAN 
households will continue to have disposable incomes 
less than US$25,000 p.a.  

 
 
 
 
 
 
 
 

 
Source: World Economic Forum and Bain and Co. (2020). This generally aligns with other such analyses and 
projections, e.g. Euromonitor International (2016). 
 

Figure 2. ASEAN households by annual disposable income  
 

ASEAN

YOUTH
. Median age of 30.2 years 
(2020), ASEAN's population is 
younger than EU (42.5),  China 
(38.4) and North America 
(38.3) 

ECONOMY
. If ASEAN were a single 

economy, it would be the 
world's  6th largest in the world
. Expected to be 4th largest by 
2030, worth US$3.1 trillion (in 
constant 2015 US$)

MARKET
. With 655.9 million people 
(2020), ASEAN's market size is 
larger than the EU (447.7 
million) and North America 
(368.8 million) 

$: CONSUMER EXPENDITURE
. Total consumer expenditure 
expanded 125%  in 2000 - 2015 
to US$1.5+ trillion
. Expected to grow by 108% in 
real terms 2015- 2030
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Contrary to common assumptions, the leading 

megacities of ASEAN may not be the main drivers 
of the region’s future market growth. In a study of 
sales of 10 products in ASEAN urban areas, it was 
found that since 2010 demand in these megacities 
was no longer the fastest growing for half of these 
products (Nielsen 2017). The study predicted that by 
2030 fastest growth for seven out of ten products will 
be in middleweight cities (500,000 – 5 million) and 
smaller urban centres -- such as Nakhon Ratchasima, 
Chonburi and Rayong in Thailand; Can Tho in 
Vietnam; Surabaya in Indonesia; Pampanga in the 
Philippines, as well as developing towns and rural 
areas. For example in Thailand, 2010 - 2017 country-
level demand grew at 1.2% per annum; while in 
Chiang Mai (1+ million people), it grew seven times 
that rate.  

 
China’s 2nd tier market 

 
Since the reform and opening of its economy in 

1978, China’s GDP growth has averaged almost 10 
per cent per year, further accelerated by membership 

in the World Trade Organization (WTO) in late 
2001. This growth lifted more than 800 million 
people out of poverty. China is now classed as an 
upper-middle-income country, with GDP per capita 
at  US$10,430.73 (constant 2015 US$, World Bank). 
Growth slowed to 2.3 per cent in 2020 because of the 
impact of the COVID pandemic, but China’s 
economy is projected to grow by 8.1 per cent in 
2021, 4.4 per cent in 2022, and 5.1 per cent in 2023 
(IMF 2022). Although it should be noted that to 
sustain future growth, China will have to address the 
challenges of increasing structural constraints, 
including demography leading to a declining growth 
of its labour force; slowing productivity; and falling 
returns on investment (Pettis 2020). 

 
While the share of consumption in its domestic 

GDP is relatively very low, China’s global share of 
consumption has grown significantly in recent years 
(McKinsey 2021). This growth is coming from 
“many Chinas”, involving a range of income groups. 
Detailed breakdown of urban household disposable 
incomes provides a clearer picture of these groups 
(Fig. 3), and the overall size of the 2nd tier market.  

 
 

 

 
Source: McKinsey & Company (2019) 
 

Figure 3. Urban Households in China by annual disposable income (%) 
 (2018 real renminbi terms; US$1.0 = RMB 6.8785) 

 
In 2018 over 90 per cent of China’s households 

had disposable incomes less than US$43,178 (RMB 
390,000); and over 80 per cent were in the interval 
US$7,124 - $43,178 (including in Fig. 3 “Lower 
Aspirant” from US$7,124 or RMB 49,000, and 
“Mass Affluent”, up to US$43,178 or RMB 
297,000). The “Poor” segment, with disposable 
incomes up to US$7,124 (RMB 49,000), constituting 
8.8 per cent of urban households, are also not 
insignificant, given China’s population size; and 
contain potentially relevant consumer groups for 

appropriately designed and priced products. The 
McKinsey assessment is broadly aligned with other 
detailed estimates of household disposable incomes 
(e.g. Economist Intelligence Unit, 2016).  

 
The fastest growth in urban household annual 

disposable incomes in recent years has not been in 
the leading mega-cities such as Beijing and 
Shanghai, that tend to get most attention. It was in 
lesser known cities such as Mianyang and Zigong in 
Sichuan province, and Yancheng in Jiangsu province 
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(Figure 4). These are provinces with significantly 
lower GDP per capita than Beijing and Shanghai. 
Households with annual disposable incomes of 
US$20,000-$43,323 (“upper aspirant” and “mass 
affluent”, RMB 138,000 – 297,000) now make up 
more than 34 per cent of the population in such 

cities. Furthermore, households in rural areas should 
not be neglected in innovative business strategies, as 
in 2019 China’s per capita rural expenditures grew 
the fastest (China National Bureau of Statistics, 
2020). 

 

 

 
 
Source: McKinsey & Company (2019) 
 

Figure 4. Household disposable incomes are growing fastest in lower tier cities 
(% of “Upper Aspirant” and “Mass Affluent” households) 

 
 

In summary, China has a very large 2nd tier 
market that comprises a wide range of household 
income groups with significant spending potential. It 
reaches far beyond the wealthy in mega-cities such 
as Beijing and Shanghai, to include geographically 
distributed secondary urban areas and towns in less 
wealthy provinces. 

 
India’s 2nd tier market 

 
India has been among the fastest growing 

economies in the world in recent decades. It 
averaged annual real GDP growth of 6.8 per cent 
since 1992, becoming the 6th largest economy with a 
pre-COVID GDP of US$2.81 trillion in 2019 
(current US$, World Bank). Nominal per capita 
GDP increased 18 fold, and real capita GDP 3.6 fold. 
This growth lifted about 270 million people out of 
poverty (World Bank). The COVID pandemic 
resulted in an unprecedented -7.3 per cent 
contraction of the economy in 2019. However, it is 
projected to rebound and grow 8.9 per cent 2021, 8.2 
per cent in 2022, and 6.9 per cent in 2023. (IMF 
2022).  

 
Domestic consumption has been the key driver of 

growth, accounting for close to 60 per cent of GDP. 
Consumer spending, which totaled approximately 
US$1.735 trillion in 2019 (IMF), is projected to 
reach US$6 trillion by 2030 (World Economic 
Forum (WEF), 2019); as the relatively young 

population is expected to increase from around 1.39 
billion in 2021, to over 1.5 billion by 2030, 
bypassing China (UN projections).  

 
Demographic growth and increasing household 

disposable incomes are transforming the Indian 
market. As in the case of China and ASEAN, 
consumption growth is coming from a range of 
disposable income groups and geographic areas that 
comprise “many Indias”. This provides market 
opportunities beyond the wealthy households in 
mega-cities such as Delhi and Mumbai, to 
households with significant growing disposable 
incomes located in smaller geographically dispersed 
urban centres and developing rural towns. 

 
One of the most detailed and comprehensive 

ground-level assessments of Indian households is the 
periodic ICE360 Household Survey. It looks at a 
wide range of factors such as progress in household 
disposable incomes, household expenditure patterns, 
living conditions, and participation in the market 
economy. The survey (Fig. 5) shows that India has a 
large and increasing number of high income 
households. However, over 90% have disposable 
incomes less than US$40,000 per annum. This is 
broadly the 2nd tier market. Middle income 
households, including lower middle income 
(US$4,000 – $8,500) plus upper middle income 
(US$8,500 - $40,000), constituted a potential market 
of 158 million households in 2018. This is projected 
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to increase to 300 million households by 2030, when 
about 80 per cent of incremental spending will be by 
middle-income households (World Economic 
Forum (WEF) 2019). 

 

At the same time, the low income group (less 
than U$4,000) of 127 million households in 2018, 
projected to decrease significantly to 57 million by 
2030, also contains potential consumers for 
innovative products targeted to this particular market 
segment.  

 
 

Household income per annum in 2017-18 prices by income segment:  
Low < $4k; Lower-middle- $4k – 8.5k; Upper-middle- $8.5k – 40k; High: >$40k.  

Poverty line at <$2 per day/person  
 

 
 
Source: People research on India’s consumption economy (PRICE) projections, based on ICE 360 surveys 
(2016, 2018); World Economic Forum (2019) 

 
Figure 5. India household disposable income distribution 

 
Analysis of urban-rural distribution, population 

growth, and consumer expenditure patterns, 
provides further information for guiding product 
market strategy for India’s 2nd tier market (Fig. 6). 
The “Metro” group of cities are the largest and 
generally richest cities with populations over 5 
million, including Delhi, Mumbai, Bangalore, 
Hyderabad, Chennai, Kolkata, Pune, Surat, and 
Ahmedabad. The “Boom Towns” are the next largest 
and generally next wealthiest cities of 2-5 million, 
including around 30 cities such as Agra, Bhopal, 
Jodphur, Nagpur, Nasik, Ranchi, Lucknow, 
Vijayawada and Kochi. Together these two groups 
of approximately 40 cities are expected to provide a 
US$1.5 trillion market opportunity by 2030. The 
market potential of India’s secondary cities is 
reflected in a pre-COVID projection that the 10 
fastest growing cities in the world in terms of year-

on-year GDP during 2018 – 2035, were all in India 
(Oxford Economics 2018). 

 
Beyond India’s larger cities, the thousands of 

dispersed smaller urban areas are expected to 
provide a similar size market of close to US$1.5 
trillion. Furthermore, developed rural towns are 
projected to constitute an additional market of 
US$1.2 trillion by 2030. Rural per capita 
consumption in general, is expected to grow 4.3 
times by 2030, outpacing the 3.5 times  expected 
growth of overall urban consumption. With 
increased access to financing by India’s 
underbanked and unbanked rural population through 
digital financial innovations (e.g. Paribas 2020 ), this 
may be turn out to be an under-estimate of potential 
town and rural market. 
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Source: World Economic Forum (2019), from Euromonitor, Oxford Economics, and People research on India’s 
consumption economy (PRICE) projections, based on ICE 360 surveys (2016, 2018) 
 

Figure 6. Changing Population Distribution and Consumer Expenditure in India  
(2018, 2030) 

 
It should be noted that many of the “Boom 

Towns”, including some of the projected fastest 
growing cities in the world, are located in relatively 
poor Indian states. For example, Agra is in Uttar 
Pradesh, one of the very poorest states, ranked 31st 
in GDP per capita of India’s 28 states and 5 Union 
Territories; Vijawada is in Andra Pradesh, ranked 
17th; and Chennai and Tiruchirappalli are in Tamil 
Nadu ranked 13th.  

 
Implications 

 
Detailed analysis of ASEAN, China and India, 

makes clear the fragmented and complex nature of 
these markets. It also illustrates the very significant 
opportunities that exist in the 2nd tier markets of these 
Asian emerging economies. To take advantage of 
these opportunities, firms must take a granular 
approach to understanding these markets, and in 
targeting product market strategies to specific 
customer segments and particular geographic areas. 
The nature of 2nd tier markets also suggests a 
different perspective on innovation for consumers in 
these markets, the focus of the next section (3).  
 
APPROPRIATE INNOVATION FOR 
ASIAN EMERGING MARKETS 
 
What is innovation 

 
An innovation has to be useful in responding to 

existing or emerging market or social needs and 
demands; and distinctive, reflecting creative and 
novel ideas and actions. Ultimately it has to result 
directly or indirectly in new or better value in 
products and services for particular users. Innovation 
can come at all stages of the firm or industry value 
chain; from initial concept, design, development, 
production, sale, distribution, usage, and after-sale 
services. This concept of innovation is in line with 
generally accepted definitions, for example, as 
presented in the widely used Oslo Manual 2018 
(OECD and Eurostat 2018).  

 
The usual perspective on innovation by both 

firms and governments tends to emphasize advanced 
science and technology (S&T) and leading-edge 
research and development (R&D), aimed at the 
technology frontier to create new-to-the-world 
inventions for high-value products. This reflects a 
supply-side perspective on innovation, with 
particular focus on inputs such as technology, R&D, 
and knowledge-related high-skill activities (Fig 7). 
This is essential for strengthening productivity and 
international competitiveness for both firms and 
economies. It is the approach taken by most 
governments’ innovation strategies (see for example 
National Innovation Policies: What Countries Do 
Best and How They Can Improve, Global Trade and 
Innovation Policy Alliance, 2019; and WIPO 2021).  

 
 

   Population distribution in India (%) Consumer Expenditure in India (%) 
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Source: Cirera and Maloney (World Bank, 2017) 
 

Figure 7. Innovation process 
 
 

The supply-side approach, anchored in high level 
S&T and R&D, also reflects a “closed system” 
perspective on innovation (Chesbrough 2019). This 
sees the market and users more as a “sink” for 
outputs, than a primary “source” for novel ideas to 
drive the innovation process. 

 
Innovation strategy with an emphasis on high 

level S&T and leading edge R&D, aimed at very 
advanced technology and high value products, is 
beyond the capabilities of many enterprises, 
especially SMEs. This, despite considerable efforts 
of a wide variety of governments (Global Trade and 
Innovation Alliance 2019). However, it is also not 
essential for product innovation for the very large 2nd 
tier markets of Asian emerging economies.  

 
Operationally, in approaching Asian emerging 

economies, foreign firms tend to offer products 
similar to their home market sales. In adjusting to 
these markets, usually price is varied in some form 
(e.g. discounts, rebates, promotions). There is 
generally limited effort at adapting product features 
to particular needs, demands and constraints of 
customers and conditions (Deloitte 2006). Yet 
growing evidence from extensive market research 
suggests that consumers in Asian emerging 
economies increasingly prefer products that are 
responsive to local requirements and culture (e.g. 
Bluebell 2021; Kadence 2021). This indicates that to 
be successful, firms need to fundamentally change 
their innovation strategy, particularly for Asia’s 2nd 
tier markets.  

 
Appropriate innovation  
Overview 

 
The concept of appropriate innovation is a user-

responsive and market-driven approach. It aims to 

address the underserved and/or unmet needs of many 
Asian emerging economies’ consumers in the 2nd tier 
markets (Abonyi and Abonyi 2021). Appropriate 
innovation is also more within the reach of a wider 
range of enterprises, including smaller firms 
(SMEs). It starts from a deep understanding of 
specific market segments and knowledge of existing 
technologies. The focus of innovation is then on 
addressing particular consumer needs and demands, 
and reflecting the realities of local conditions and 
constraints.  

The concept of appropriate innovation has its 
origins in the earlier idea of “appropriate 
technology” for developing economies. Appropriate 
technology typically refers to resource efficient, 
locally manufactured and maintained technology 
solutions in products and services for improving the 
lives and livelihoods of local communities and 
households (Lissenden, Maley, and Mehta 2014).  

 
From a business perspective, appropriate 

innovation is related in spirit to approaches such as 
“frugal”, “sustainable” and “jugaad” innovation 
(Christian Le Bas 2016; Brem and Wolfram 2014). 
They all share the general attributes of designing and 
developing affordable and accessible products and 
services that respond to the particular needs and 
constraints of consumers and communities in 
emerging markets. 

  
Appropriate innovation: the concept and 
examples 

 
Appropriate innovation creatively embraces 

local constraints as the basis for developing and 
commercializing new products, services and 
business models. It highlights the key role of   
breakthrough customer insights, alongside the usual 
focus on breakthrough technology. This user-
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responsive and market-driven approach builds on 
extensive and on-going consumer engagement for 
innovating products and services to meet local needs, 
tastes and conditions.  

 
Relevant constraints may relate to consumers, for 

example involving household income, and access to 
financing; to communities, for example local 
capacity to service products; and market conditions, 
for example infrastructure and logistics constraints 
that may limit distribution and access to service. 
Therefore appropriate innovation may involve 
designing or adapting existing products and 
technologies in novel ways to respond to local 
consumer needs and constraints. It may also include 
developing new distribution channels for addressing 
constraints of “last mile” market access; as well as 
new types of collaborations, for example with social 
enterprise to enhance local product market 
credibility and trust.  

 
Resulting products may also be adjusted to serve 

global niche markets (reverse innovation), including 
in the developed economies of Europe and North 
America for customer groups that are similarly 
constrained (e.g. in terms of cost/price), or have 
frugal consumption habits. This is likely to be 
particularly relevant in a more value-conscious post-
COVID world.  

Product Innovation: Embrace Portable 
(Baby) Incubator  

Embrace Portable Incubator (Embrace Global 
2022) is small, light, easy to manage, and 
inexpensive product developed by Stanford students 
from field work in Asia (Nepal). Using a hybrid 
organization structure, comprising Embrace, a non-
profit, and Embrace Innovations, a for-profit social 
enterprise, this social need was also turned into a 
business opportunity.  

 
The Embrace incubator costs a fraction of the 

traditional incubator (around US$25.00). It is simple 
in design, small, light, has no moving parts; made 
from locally readily available materials; and is easy 
and intuitive to use. It is therefore ideal in responding 
to an enormous underserved needs and constraints in 
secondary cities, towns, semi-urban, and rural areas 
in Asia’s 2nd tier markets. Embrace/Embrace 
Innovations has developed and markets related 
products internationally, including in the U.S.. 

  
Product and Service Innovation: Vortex Solar 

Powered Automated Teller Machine (ATM)  
India’s Vortex Engineering designed an 

automated teller machine to meet the constraints of 
consumers in 2nd tier markets (Agarval and Brem 
2017). The total cost of ownership and operation is 
less than half a conventional ATM. It is solar-
powered, using only 10% of the energy of a 
conventional ATM since it generates much less heat, 

eliminating need for continuous air conditioning. 
Yet it is able to cope with temperatures ranging 
between 0C and 50C. The Vortex ATM has fewer 
mechanical and electrical parts, a fingerprint 
identification system so that a user number need not 
be entered, and it accepts crumpled and soiled 
banknotes, given more limited supply of freshly 
printed banknotes outside major urban areas. Over 
8000 Vortex ATMs are now installed in previously 
under- and unserved emerging markets throughout 
Asia, Africa and the Middle East, as the largest brand 
of solar ATMs worldwide. 

 
Vortex has also developed supporting 

Multivendor ATM software for the back-end 
management of ATM systems. The COVID-19 
pandemic has led Vortex to innovate a software 
called Perfo that allows financial institutions real-
time management of ATMs remotely from home, 
reducing the need for travel and physical presence.  

 
Product, Service and Business Model 

Innovation: First Energy’s Oorja Stove  
 
India’s First Energy developed a “micro-

gasification” stove with biomass-based pellet fuel 
for business and domestic users (Partnership for 
Clean Indoor Air 2022). Its Oorja stove provides a 
cleaner low smoke, healthier source of indoor 
cooking. The stove is also cheaper and more efficient 
alternative to gas (LPG) and diesel stoves. First 
Energy was acquired by Thermax Limited, global 
leader in the energy and environment sectors, 
extending Oorja’s market reach. 

 
The primary target market now is commercial, 

e.g. restaurants in smaller cities and towns. For its 
initial (and still key) market of rural and semi-urban 
households, First Energy partnered with social 
enterprises with strong links to local communities, 
for better understanding market needs and demands, 
and to link to local women entrepreneurs to market 
and service the Oorja stove and its pellets. This 
added to brand credibility and market reach, 
particularly since mostly women shape household 
expenditures, and also influence commercial 
purchases of stoves.  

 
Product, Process, Business Model, and 

Reverse Innovation:  
GE Mac 400/600/800 Electrocardiogram 

(ECG/EKG) 
 
GE developed in India and China 

electrocardiogram (ECG) machines, the MAC 400 
and MAC 800 respectively (Singh 2014). The MAC 
400 is very light at 1.3 kg., and small enough to fit in 
a backpack; using low-cost local components, and 
operating on long-life rechargeable batteries, given 
unreliable power supply. It has just four buttons and 
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a simple one-touch operation; small text-only 
display; small printer producing easy-to-read 
reports, adapted from portable ticket machines on 
buses. This allows for easy operation and servicing. 
The MAC 400 was initially priced around US$800 
(now below US$500), as compared with the 
traditional ECGs at over $10,000, with under US$1 
initially for a single ECG test (now around US$0.20 
per scan). GE partnered with the State Bank of India 
to provide no-interest loans for buyers through its 
extensive branch network in secondary cities, towns, 
semi-urban and rural areas. Given China’s higher 
incomes, the MAC 800 is somewhat larger, with a 
telephone-style keypad for data input, and a full-size 
colour display; priced around US$2,500. 

 
GE introduced a modified MAC 800 as a new 

product category in developed markets such as the 
U.S., for primary care doctors’ offices, rural clinics, 
emergency rooms, and first responders. This 
illustrates the concept of reverse innovation – from 
emerging to developed markets. GE then launched 
in 2009 a six year US$3 billion “healthymagination” 
global initiative to develop a variety of low cost, high 
quality, health care innovations to expand access to 
such services in underserved communities. This is 
now a part of GE Healthcare’s business, offering a 
wide range of such products globally (GE 
REPORTS HEALTHYMAGINATION). 

  

BUSINESS AND SOCIAL 
ENTERPRISE COLLABORATION  

 
An important element of an appropriate innovation 
strategy is collaborations for addressing business 
model gaps. First Energy’s commercialization of the 
Oorja stove in partnership with the social enterprise 
Sakhi, illustrates the value of such unconventional 
collaboration for Asia’s 2nd tier markets. Social 
enterprise (SE) may be defined as a revenue-
generating, market-responsive enterprise, with 
social purpose as its value proposition. This is 
reflected in the core objectives of Sakhi: “Creating a 
marketing and distribution network for affordable 
products that enhance the lives of consumers and 
socially relevant solutions” and “Empower rural 
women entrepreneurs in smaller cities, towns and 
rural villages by providing entrepreneurial skills and 
market-based opportunities”(SURE 2022). This 
complemented First Energy’s overall product market 
strategy, and addressed gaps in its business model 
for commercializing the Oorja stove to smaller cities, 
towns, and rural households. Sakhi provided 
essential support in marketing, distribution, and 
service; and in building trust and acceptance with 
local communities and consumers, particularly 
women, who play a key role in household 
expenditures. Similarly, Embrace’s hybrid structure 
for the portable (baby) incubator innovation 

demonstrated the creative role of social enterprise 
organization as part of a business structure to support 
commercial ventures in Asia’s 2nd tier markets.  

 
As the First Energy – Sakhi partnership 

illustrates, collaborating with social enterprise can 
be of significant practical benefit in addressing 
business challenges, while also contributing to 
positive environmental and social impact; attributes 
increasingly valued by consumers in all markets. 
Such collaboration can blend social and commercial 
innovation agendas with an effective market-driven 
strategy. Social enterprises are generally anchored in 
local communities, working directly with 
households and businesses in smaller cities, 
townships, and rural areas. They can provide deep 
insight into needs, wants, perceptions, behaviours 
and constraints. They can also bridge the gap to local 
communities and consumers through new 
distribution channels, marketing models, and service 
assistance. Social enterprises can provide vital 
support for building product awareness, credibility 
and trust; support innovation; and encourage 
acceptance and adoption of new products (C&E 
Advisory Services Limited 2020). 

In approaching collaboration, although interests 
may be compatible and overlap with respect to 
particular product/market strategies and activities, a 
commercial firm’s basic business model and value 
proposition are not the same as that of a social 
enterprise. Therefore a framework for planning 
effective collaboration should include the following 
key elements (Fig. 8).  

 
 Pre-partnership collaboration strategy that 

clearly defines partnership objectives, and 
specific issues/problems the partnership is 
intended to address, with associated measures 
of success; and a readiness to anticipate 
potential differences to emerge between 
partners, as well as new, unexpected 
opportunities for the partnership; 

 
 Partnership design that ensures basic 

alignment with the firm’s organizational 
structure, culture, and overall strategy 
(internal alignment); and shared 
understanding and compatibility of 
objectives and expectations with the partner 
on the particular product/market strategy that 
is the basis of collaboration (external 
alignment); and  

 
 Partnership implementation and adjustment, 

including identifying and monitoring 
potential sources of risk and uncertainty to 
the partnership, given differences; and 
flexibility to adjust product/market strategy 
to changing conditions in the focus and/or 
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scope of the partnership e.g. to market 
feedback or competitor entrance.

Source: adapted from Catalyst 2030 and Resonance, 2021

Figure 8. Framework for business-social enterprise collaboration

ROLE OF ADDITIVE 
MANUFACTURING (3D
PRINTING) IN APPROPRIATE 
INNOVATION

At the core of successful appropriate innovation is a 
deep, detailed, and on-going understanding of 
consumer aspirations, needs, demands and 
constraints. This information has to be translated 
into a practical, user-responsive product concept and 
prototype. An initial prototype then has to be 
adjusted and refined through interactive testing, and 
ideally low-cost experimentation, involving focused 
and guided interaction with potential consumers in 
their natural settings. 

Digital technology in the form of additive 
manufacturing such as 3D printing, is introducing 
flexibility into the user-responsive market-driven
innovation process, allowing firms, including SMEs, 
to explore and adjust design options through rapid 
development and market testing of prototypes. 
Furthermore, it allows for significant cost and time 
savings, as well as flexibility in moving from 
concept, to prototype, to pilot, to production. 
Whereas producing a functional prototype with 
traditional manufacturing can take months, with 3D 
printing firms can create a working prototype in less 
than a day to test market response. Existing 

technology and products may be adapted iteratively 
to local needs and constraints, or entirely new 
products generated.

There are different types of additive 
manufacturing technologies (Engineering product 
design 2022). For the purposes of this paper, it may 
be used interchangeably with 3D printing. In 
general, the process involves adding layer upon layer 
of materials to make an object. Inputs can include 
plastic, metal or concrete; with new materials being 
rapidly developed and adapted. Products range from 
consumer goods to medical devices, auto parts and 
aerospace. With new class of better performing and 
reliable machines, more materials increasingly 
available, and greater ability to deliver well designed 
products, 3D printing is proving to be a significant 
time- and cost-saving option for product design and 
manufacturing.

The ability to flexibly design any structure with 
3D printing, allows for more efficient “design for 
additive manufacturing”, empowering engineers to 
create better, lighter, and more complex parts and 
products. It also allows for significant process 
innovation through experimentation in 
manufacturing with parts in relation to the whole 
product, i.e. in novel ways of combining parts in the 
production the overall product. This can 
significantly reduce the number of discrete parts 

Pre-partnership: 
collaboration 

strategy

Partnership 
design

Partnership 
implementation 
and adjustment

•Set clear objectives: what is to be
achieved by the partnership and why;
formulate clear measures of
partnership success

•Focused but flexible collaboration
strategy: anticipate that differences
may emerge

•Internal alignment: of partner and
partnership with organizational
structure, culture and overall strategy

•External alignment: compatible
objectives and expectations, shared
understanding of key issues and
particular product/market strategy

•Identify and monitor sources of 
partnership risk and uncertainty

•Flexibility in focus and scope of 
partnership to adapt to changing 
product/market circumstances, and/or 
emerging differences in partner 
expectations and activities
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required for final assembly, increasing efficiency 
and decreasing time and cost.  

 
Linking 3D printers, and also locating them close 

to market, allows shortening the time to get products 
and parts to where they are needed, provide 
significant efficiencies, and allows mass 
customization. For example, leading automotive 
manufacturers are increasingly using 3D printing 
(3erp 2020). Jabil, the world’s third largest contract 
manufacturer, introduced in 2018 a global network 

of additive manufacturing facilities in the United 
States, China, Hungary, Mexico, Singapore and 
Spain. It focused initially on footwear, industrial 
machines, transportation, aerospace, and healthcare; 
with further scaling up and diversification planned. 

 
A survey of over 300 globally leading companies 

using additive manufacturing has shown its key role 
in innovation, with R&D and prototyping as the most 
popular applications, but with increasing use in 
flexible manufacturing as well (Fig. 9). 

 
 

Q: In what ways is your company currently using 3D printing? Choose all that apply. 

 
Source: Jabil (2021) 
 

Figure 9. Trends in 3D printing 
 

Application of 3D printing can also transform the 
innovation process itself, as illustrated by recent 
experiments with “rapid ideating” (Lifshitz-Assaf, 
Lebovitz, and Zalmanson, 2021). Instead of first 
brainstorming ideas, for example with whiteboards 
to create detailed new concepts, the traditional early 
stage of the innovation process, 3D printing 
technology can be used to guide and structure the 
creative process to rapidly generate multiple new 
possibilities for immediate experimentation. This 
allows fast convergence on practical design, and 
moving to the prototyping stage, which can then be 
quickly market tested.  

 
Key constraints on the wider adoption of 3D 

printing, particularly by SMEs, are qualified and 
skilled staff, and cost -- including both capital 
investment and life-cycle operating costs (Jabil 
2021).  Such investments involve risk and 
uncertainty of sufficient payoffs, especially for 
smaller firms with limited finances who generally 
operate in a resource-constrained environment. 
Therefore what is a very promising, but essentially 
speculative investment related to innovation, must 
compete with other core business functions.  

 

An encouraging new approach to the utilization 
of 3D printing, especially by SMEs, involves linking 
such printers to a cloud-based smart network as a 
way of lowering cost and risk, and expanding 
availability (Cui, Jin, Lei Ren, Jingeng Mai, Pai 
Zheng, and Lin Zhang, 2022). This involves 
connecting geographically dispersed 3D printers in a 
network, under the control of a cloud platform. A 3D 
printer can then be remotely accessed as a cloud 
terminal by multiple users collaboratively over the 
network, including on a pay-per-user basis. This can 
lower significantly the capacity and skill 
requirements for a firm; as well the capital and life-
cycle costs of such technology. In this way, SMEs 
can innovate and market test new products, without 
significant investment in technology, personnel, and 
R&D facilities. 

 

STRATEGIC FRAMEWORK FOR 
APPROPRIATE INNOVATION 

 
Appropriate innovation is fundamentally a general 
business model innovation. At its core is a new type 
of product (or service). But the process of 
developing and commercializing this product, 
starting with focused and continuing guided 
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interaction with consumers in Asian emerging 
economies’ 2nd tier markets, differs from 
conventional ways of doing business. It involves 
fundamentally changing the way firms do business, 
incorporating new disruptive (digital) technology, 

and new types of collaboration (WEF 2022). 
Building on the earlier sections, key elements of a 
framework for an effective appropriate innovation 
strategy, are summarized in Fig. 10, then discussed 
in more detail. 

 
 
 

 
Source: authors’ work 
 

Figure 10. Framework for Appropriate Innovation Strategy 
 
Identify key characteristics of potential 
target market segments/consumer groups 

 
Based on granular analysis of Asian emerging 

markets of interest, identify particular 
product/market opportunities: This involves 
identification and detailed assessment of a specific 
problem, need or demand that presently lacks an 
adequate market-based solution. It entails posing the 
following question: What is the nature of an 
unsolved problem (need) and/or unfilled demand, for 
a particular consumer group (e.g. households and/or 
businesses). This provides the basis for a 
product/market strategy in the form of a product 
concept, that is likely to respond to the perceived 
problem or need of a particular consumer group.  

 
Examples: Identification of an opportunity can 

come from different sources. In the case of the 
Embrace Portable (Baby) Incubator it was the result 
of the identification of a social need for particular 
groups, that also became a commercial opportunity. 
In the case of the GE MAC 400 and 800, it was the 

result of the limited commercial success of existing 
products, leading to the identification of 
underserved/unserved market segments.   

 
Finely segment potential customer groups 

related to the particular product concept: This 
involves usual market segment analysis, such as key 
characteristics of potential consumer group(s), size 
(e.g. number of households or business units), age 
distribution, geographic locations, purchasing power 
in disposable incomes, consumption/buying history, 
access to financing/credit. It also involves a different 
perspective on forecasting future demand in 2nd tier 
markets. As these economies develop, their 
structures transform, size of disposable income 
groups and related consumption patterns also evolve, 
more than in developed economies. This may have 
an impact on future demand for the product under 
consideration.  

 
Know the consumer: aspirations, needs, 
demands, constraints 

 

Appropriate innovation: new 
product and business model

.  Product concept and prototype 
development
. Iterative, rapid, market-driven  
experimentation to adjust product concept to 
new information
. Identify organizational changes needed
. Adjust business model to market 
requirements
. Establish collaborations for specific needs
. Reverse innovation for serving global niche 
markets

Assess product/market 
competitive 
environment
. What are competitive 
products
. By whom; what business 
models
. What is the consumer 
response
.How have competitor 
enterprises adjusted to 
market response

Identify key characteristics of 
potential target market 
segments/consumer groups

Identify product/market opportunity
Segment disposable income groups 
related to product idea

Know the consumer: aspirations, 
needs, demands, constraints
• Meet the consumer up, close and 

personal: "whose/what problem"
• Understand environmental 

influences on consumption decisions 
and product use
Continuous, focused and guided 
product-focused  interaction: 
process of (re)discovery

Understand “key 
success factors" for 
product/market 
strategy
. Key factors for success 
with the product concept in 
this market for this  
segment/customer group 
. Product/market strategy 
fit with organizational 
goals, culture, corporate 
strategy and operations 
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Meet the consumer up, close and personal - 
continuous, focused and guided interaction: This is 
the core foundation of an appropriate innovation 
strategy mapping in detail unmet needs/demands and 
constraints. It requires starting with asking the 
questions: “What and whose problem are we trying 
to solve?”; and “What new options does it create in 
terms of product market strategy?” (e.g. World 
Economic Forum (WEF) 2022). 

 
It involves deep, detailed and continuing 

interaction with potential consumers in their natural 
settings, e.g. in smaller cities, towns, and rural areas. 
This requires understanding their aspirations, as well 
as their product-related perceptions of needs and 
constraints. It also involves probing in depth, why 
existing products are not appropriate or insufficient 
to address needs/demands, assessing what are 
missing product characteristics, shortcomings of 
existing business models, e.g. product 
familiarization, distribution and service network, 
credibility/trust in the brand or enterprise. This step 
also requires deep understanding of how the 
environment/market context influences purchasing 
decisions and existing or likely product use. 

 
Examples: The detailed characteristics of the 

Vortex ATM machine, and GE’s MAC 400 and 800, 
reflected a deep understanding of particular 
consumer needs and constraints. For example, in the 
case of the Vortex ATM, ease of operation, facility 
for using fingerprint identification, and acceptance 
of soiled banknotes, all responded to local retail user 
needs; as did software support that allowed back-end 
management remotely by banks. Similarly, every 
detail of the GE MAC 400 and 800 design involved 
extensive, on-going interactions with particular user 
groups, and reflected an explicit understanding of 
customer needs and constraints.  

 
Assess the competitive environment for the 
particular product/market segment 

 
What products are presently offered to respond 

to perceived need/demand: This involves a detailed 
analysis of products now being offered by 
competitors, and their key attributes, including price 
points and other characteristics. It requires an 
assessment of the number and nature of enterprises 
offering these products, asking the question: who are 
now, and are likely to be in the future, 
product/market competitors. It also requires a 
comprehensive assessment of the various business 
models being used, and their relative success and/or 
shortcomings, e.g. distribution and service networks, 
enterprise collaborations.  

 
Examples: First Energy undertook a detailed 

analysis of the types of stoves being used by targeted 
households and commercial establishments, and 

their implications for competitive success, and 
suppliers of these stoves. This included an 
assessment of the range of stove offerings (e.g. gas 
and diesel stoves) and factors influencing their 
adoption. For example, in the case of gas powered 
stoves, an important factor was the cost of gas (LPG) 
and related subsidies; as well as existing networks 
for product distribution, key inputs, and service. 
These factors shaped product development and 
business model design. 

 
What is the response of the target consumer 

groups to the products now offered: This involves 
analysis of the relative success of present product 
offerings to the target market segment. It includes 
analysis of why these products have not responded 
sufficiently to the perceived need/demand, leaving 
an unfilled gap in the market, e.g. price points, 
particular product characteristics, distribution and 
service networks. Much of this information has to 
come from detailed and on-going interaction with 
potential consumers. 

 
Examples: Vortex’ comprehensive analysis of 

existing ATM machines (and supporting services) in 
smaller cities, towns, semi-urban and rural areas 
revealed key problems/shortcomings of existing 
product offerings. This provided the basis for the 
identification and detailed assessment of 
underserved/unserved market segments.  

 
How have (competitor) enterprises adapted 

products to market feedback: A key part of 
competitive analysis involves assessment of 
whether, how, and how successfully enterprises 
respond to market signals. This focuses on the extent 
and nature of innovations by competitors; including 
product, process and business model innovations, 
and their relative success. It is also vital information 
on key characteristics of the competitive 
environment, and likely nature and intensity of 
competitor response to new product introduction. 

 
Examples: There were no similar products with 

respect to the innovations by Embrace, First Energy, 
Vortex, or GE. However, once product innovations 
were introduced and proved a viable market, the 
product/market evolved with new entrants. For 
example, GE’s MAC 400 was the world’s first ultra-
portable ECG machine initially in emerging 
economies, and later in developed countries. Since 
its introduction, a variety of competitors followed 
(DAIC 2021). 
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UNDERSTAND “END-TO-END” 
KEY SUCCESS FACTORS FOR 
PRODUCT/MARKET STRATEGY 

 
Identify and assess key factors for success with 
respect to this particular market segment/customer 
group: Given the nature of 2nd tier markets, price is 
a necessary consideration, but far from sufficient. 
The approach to identifying key product 
characteristics was discussed above, stressing 
breakthrough customer insights as much if not more 
than new technology. Beyond the product, 
commercial success requires assessment of all key 
dimensions of the product/market business model, 
including: marketing and distribution requirements, 
particularly the challenge of “last mile” delivery; 
after-sales service; effective options for 
familiarization of customers with a new type of 
product; building credibility and trust in both the 
product and the enterprise supplying it; customer 
access to finance; and opportunities and 
requirements for scaling up. Understanding the 
implications of government policy and the 
regulatory environment for product/market success 
is also essential, as these can provide both 
constraints (e.g. regulatory restrictions) and potential 
opportunities (e.g. aligning with government 
priorities and programs).    

 
Examples: For First Energy, appropriate delivery 

and service networks for the Oorja stove were 
essential, in order to reach target households, and 
also to build credibility and trust in a new type of 
product from an essentially unknown supplier (First 
Energy). Partnering with social enterprises 
addressed these constraints; and created a focus on 
the role of women, who shaped expenditure 
decisions. In the case of GE, the firm was well 
known, but the product/market was entirely new. 
This required working closely with key customers 
(e.g. doctors in smaller cities, semi-urban and rural 
areas) to build product acceptance, and creating new 
types of partnerships for distribution (e.g. 
pharmaceuticals) and financing (State Bank of 
India). 

 
Assess the “fit” of the product/market strategy 

with organizational goals, culture and overall 
strategy: As the examples illustrate, appropriate 
innovation often involves an entirely new and 
different product/market strategy, including business 
model. Therefore alignment with organizational 
goals, culture, general strategy, and operations is an 
important consideration. Unless there is such an 
alignment or fit, successful strategy implementation 
may be at risk, for example from capacity 
constraints, and also from resistance within the 
enterprise. 

 
Examples: For Embrace, the original product 

concept responded to a social need. Therefore 
initially Embrace was established as a non-profit. 
Once a commercial market emerged for its portable 
baby warmer, it also evolved into a for-profit social 
enterprise. The resulting hybrid organization 
ensured a continuing alignment of strategy, 
operations, and structure. For GE, the entirely new 
product/market strategy associated with the initial 
MAC 400 innovation, required a basic change in 
organizational structure and culture (Singh 2014). It 
involved creating a new local India  profit and loss 
(P&L) organizational structure that changed 
accountability from reporting externally and 
vertically to GE global headquarters, to reporting 
locally to the GE India CEO. This allowed both 
product development (R&D) and commercialization 
to be managed close to the market, including 
developing unconventional partnerships as needed.  

 

APPROPRIATE INNOVATION: 
DEVELOPMENT OF NEW 
PRODUCT AND BUSINESS MODEL 

 
Create or reconceptualize a new product for the 
target market segment/customer group : Building on 
the above (1 – 4), develop an initial product concept 
that responds to perceived need or demand, and 
related constraints. Adjust the initial product concept 
through low-cost and rapid experimentation, 
involving interactive testing of the product concept 
with target consumer group(s), and modifying 
product prototypes, for example using additive 
manufacturing (3D printing). This can include 
adapting technology from very different 
industries/sectors, as the bus printer for the GE MAC 
400, and NASA phase-change material, a wax-like 
substance, for Embrace Portable (Baby) Incubators. 

 
Identify and address particular gaps in the 

enterprise’s present business model for success in 
the target product/market: Key issues related to 
business model adaptation for appropriate 
innovation have been discussed (1-4), including in 
the context of the examples. These could include 
adjustments and innovations for 
informing/educating consumer groups about the new 
product; new types of marketing, distribution and 
service networks; financing options; creating a 
manufacturing ecosystem for scaling up, including 
the role of local materials and skills. 

 
Assess the organizational changes/adjustments 

needed. This involves asking the question what 
changes are needed in our existing organizational 
strategy, operations (e.g. new technology), structure, 
and collaborations (partnerships) in order to 



George Abonyi - David Abonyi  

 

 
18 

successfully implement, sustain over time, and scale 
up the selected product market strategy. 

 
Establish collaborations to address gaps in the 

required business model: Non-traditional 
collaborations and partnerships can play an essential 
role in an appropriate innovation strategy. This was 
illustrated in First Energy’s partnership with social 
enterprise, and GE (India) partnerships with 
pharmaceuticals and financial institutions. 
Collaboration with social enterprise can play a 
particularly important role in Asian emerging 
economies’ 2nd tier markets.  

 

Assess opportunities and requirements for 
reverse innovation strategy for global niche 
markets: Products developed for Asian emerging 
markets may also fit global niche markets, 
particularly in a more frugal and value-conscious 
post-COVID world. Therefore it is useful to invest 
time and effort in identifying potential markets and 
their specific implications, in developed economies 
for modified product(s) (Fig. 11).  

Example: The GE MAC 400 (India) and 800 
(China) led to the development of portable ECG for 
global niche markets, and the formulation of a 
broader corporate strategy called 
“healthymagination” for GE Healthcare Systems. 

 
 

 
Figure 11.a  Conventional Innovation for Emerging Markets 

 
 

Figure 11b. Appropriate and Reverse Innovation 

 
Source: authors’ work 
 

Figure 11. From Conventional Innovation to Appropriate and Reverse Innovation 
 
 

CONCLUSION: POLICY 
IMPLICATIONS 

 
Appropriate innovation has practical implications 
for public policy, as well as business strategy. 
Diversifying exports and adoption of advanced 
technology, are challenging priorities for many 
governments, such as Hungary, especially with 
respect to SMEs (e.g. Ministry of Foreign Affairs 
and Trade of Hungary, Hungarian National Trading 
House, and International Trade Centre 2017). A 
focus on appropriate innovation linked to digital 
technology, can complement existing programs of 
trade development and new technology adoption. 
Initiatives of business-government collaboration can 
help implement this strategy.  

 Financial incentives for funding traditional 
research and development (R&D) should be 
expanded from laboratories to markets. This 
includes support for early-stage, product-
related interactions with potential consumers 
in Asian emerging economies. Support is 
particularly important for development and 
testing of product prototypes and for adapting 
existing technology to local user needs and 
constraints.  

 
 Establishing a network of SME resource 

centres can accelerate digital technology 
adoption. These can reduce costs by sharing 
technology, and facilitate collaboration for 
new product markets through the exchange of 
ideas and experience. Successful examples 
exist in Europe (European Commission 2022) 

Needs, demands, 
and conditions of 
consumers in 
developed markets

R&D/product 
development and 
comercialization for 
developed market 
consumers and 
conditions
e.g. GE MAC 5000

Products modified 
("stripped down") 
for emerging 
market consumers

Reverse innovation 
for consumers in 
developed 
economies: global 
niche markets 
e.g. GE MAC 600

Appropriate 
innovation for 
emerging market 
consumers' needs, 
demands, 
constraints
e.g. GE MAC 400, 800

Emerging market 
consumer 
aspirations, needs, 
demands, 
constraints
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and Singapore (Agency for Science, 
Technology and Research 2022); and in 
Taiwan they serve as industry incubators and 
accelerators for product development and 
exports (Taipei Times 2020). As noted, 
support for the development of new cloud-
based smart network of 3D printers can also 
strengthen practical SME capabilities. 

 
 Such SME centres can link digital technology 

with support for focused market analysis. 
This involves providing granular information 
on Asian emerging economies that can help 
identify market segments and customer 
categories, market-entry options, and assist 
firms in tackling trade barriers. By combining 
(co-locating) achievable export possibilities 
with clear payoffs linked to the role of 
advanced technology (e.g. 3D printers for 
prototyping), such centres can accelerate 
adoption of digital technology.  

 
 Facilitating alliances of firms with foreign 

partners is generally a key focus of many 
countries’ trade-related support services. 

Appropriate innovation for Asia’s 2nd tier 
markets suggests expanding such programs to 
include unconventional partners, in 
particular, market-oriented social enterprises. 
As discussed, these can offer product 
credibility, local knowledge and market 
reach, particularly in Asian emerging 
economies where social innovation and 
commercial success may be closely linked.  

 
 

The concept of appropriate innovation therefore 
provides the basis for effective business strategy, 
public policy, and government-business 
collaboration, aimed at Asian emerging markets. It 
builds on a different perspective of these markets, 
recognizing that growth in spending will be driven 
to a large extent by lower-middle income and lower-
income households that constitute a huge 
underserved 2nd tier market outside of leading 
megacities. Appropriate innovation also links 
directly to effective application of digital 
technology, particularly additive manufacturing (3D 
printing). A strategy of appropriate innovation can 
therefore provide an important dimension to the 
competitive strategies of diverse economies. 
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INTRODUCTION 
 
Businesses have been faced with several challenges 
that force some organizations to terminate their 
activities as they could not follow the challenges. 
Accordingly, organizations need to track the 
challenges, cope with them, and make opportunities 
from them. Like other businesses, in the 2020s 
challenges like new technologies, the rapidly 
transforming technology, environmental issues, and 
economic downturn because of COVID-19 should 
be noticed among the management issues of the 
export credit agencies. For the credit finance 
industry, the probability of a financial crisis and 
damaging financial stability is a very critical issue. 
For example, the newest crisis that every country is 
facing is the economic downturn because of 
COVID-19. This crisis for the financial services 
sector can be more crucial because first, they should 
survive this crisis, and second they should insure 
their customers financially. Especially in the public 
finance credit organizations, the aim is mostly to 
serve and support financially their customers rather 
than focusing on the profitability side. Besides, the 
implementation of new technologies helps ECAs to 
be more efficient in providing support for their 
customers and also be a powerful organization. 
However sometimes, especially under the direct 

control of the government, the state-owned export 
credit agencies face serious limitations such as strict 
rules, administrative bureaucracy, strong 
supervision of adjudication unit and so on that make 
it considerably hard, intolerable, and less motivated 
for managers to apply changes regarding the new 
technologies and other challenges. 

The study aims to investigate the management 
challenges state-owned export credit agencies face 
in the 2020s. We used Iran and Hungary as case 
studies to implement empirical research on the 
subject. Accordingly, in the next part of the study, 
some literature is discussed. The third part of the 
study is describing the methodology and data. The 
result and discussion parts are debated in sections 4 
and 5, respectively. And finally, in part 6 the 
conclusion is given. 

 
 

LITERATURE REVIEW 
 
To discuss the literature review of the study, five 
questions are going to be answered. First, what are 
the characteristics of export credit agencies (ECAs)? 
Second, what challenges do the ECAs face in the 
2020s? Third, how can managers cope with these 
challenges? Forth, what are the change management 
approaches? And finally, what are the management 
limitations in ECAs to cope with challenges? 
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The export credit agencies 
 

According to OECD, “Governments provide 
officially supported export credits through Export 
Credit Agencies (ECAs) in support of national 
exporters competing in export sales. Such support 
can take the form either of ‘official financing 
support’, such as direct credits to foreign buyers, 
refinancing or interest-rate support, or of ‘pure cover 
support’, such as export credits insurance or 
guarantees covering for credits provided by private 
financial institutions”. The aim behind the 
establishment of ECAs has been to increase export, 
to grow the production of domestic industries, and 
make it possible for local enterprises especially the 
small and medium-sized businesses to enter 
international markets by providing them credit 
insurances and giving guarantees to bank financing 
(Gianturco 2001). The most important role of ECAs 
is to cover the exporter’s risks where other credit 
insurers and banks are unwilling to accept their 
cases. As Gianturco (2001) mentioned, ECAs are the 
“flexible instruments of national policy”. Regardless 
of the considerable role of ECAs in international 
trade support, neither the society nor the academics 
give enough attention to them. In this context, 
Gianturco (2001) called ECAs “unsung giants”.  

Export credit insurances cover the political, 
economic, and commercial risks that may cause 
nonpayment from buyers (Posner 1997). However, 
according to Salcic (2014), based on the country’s 
economic situation, the goods and services which are 
exported, and the history of trade in the country may 
make a difference on ECAs service for risk-taking 
and the conditions for providing their support. In 
most countries, political risks are not covered by 
private insurers and banks. Then in this case ECAs 
cover the risks. “ECAs’ activities continue to grow, 
while their risks of doing business also rise” 
(Gianturco 2001). According to Gianturco (2001), 
the organizational structure of the ECAs may differ 
based on the services they provide, their dependency 
on government and their level of autonomy, the 
extent of their work, the management perspectives, 
and so on. He identified 12 elements for ECAs’ 
success factors that are capital adequacy, 
organizational autonomy, support from the 
government, proper risk-sharing, appropriate fee 
structure, diversity of operations, quality of 
management, efficiency of procedures, aggressive 
marketing, skill in credit analysis, appropriate 
collateral and guarantees, and technical 
sophistication. In order to survive in the long term, 
ECAs should be professional and efficient in all 
these 12 elements. Accordingly, to be financially 
dependent on the government and in a managerial 
way does not make an ECA a successful one. 
Therefore, having a professional management 
system is so vital in the success of ECAs.  

 
What challenges do the ECAs face in the 
2020s?  
 

ECAs alongside other organizations in the 
financial services sector are facing considerable 
challenges, most of which are technology-driven 
challenges (Team Linchpin, 2020). Among them, we 
may mention the spread of Artificial Intelligence 
(AI), robotics, digital businesses, FinTech (Financial 
Technology), Blockchain and cybersecurity (PwC 
2020). According to Shelley Schad in Berne Union 
(2019, p.24), the export credit industry, along with 
other financial services sectors, should respond to 
the needs regarding the ‘ever-evolving technological 
world’. She added that “Adapting to these changes 
will become increasingly important as higher levels 
of regulation require more finely tuned data capture 
and startups challenge the marketplace.” PwC 
(2020) has stated that fast-growing technology can 
become a vital constraint for industries to be able to 
compete if they cannot adjust their organization to 
these changes. In addition to the challenges 
regarding technology, there are some others for the 
financial services sector in the 2020s. These 
challenges can be to continue handling the 
regulations (PwC 2020), the probability of financial 
crisis like the business lock-down because of the 
COVID-19, environmental issues and climate 
change. According to Georgieva (2020), “the 
financial sector will have to grapple with preventing 
the traditional type of crisis and handle newly 
emerging ones”.  

One of the very important technologies that are 
required for organizations to survive in international 
business is Blockchain. According to Hilamn 
(2018), the basic concept of Blockchain is “to 
decentralize the storage of data so that such data 
cannot be owned, controlled or manipulated by a 
central actor”. In this way, the issue of data 
transparency can be fixed. One of the problems for 
ECAs is the lack of transparency that causes the lack 
of data accessibility or the lack of accurate data. 
Accordingly, as Shelly Schad and Jérôme Pezé in 
Berne Union (2019) mentioned, by a Blockchain 
efficiency increase, operational excellence cost 
decreases, and provides trade finance organizations 
to finance the small and medium-sized enterprises 
(SMEs). By block chain, ECAs will be able to access 
the result of KYC (Know your customer) done by 
another agency/organization. Accordingly, once it is 
done by an agency, it will be accessible to others. 
The speed of the work increases and the cost and the 
energy will be saved. She mentioned an example 
from a survey done by Rabobank that “onboarding a 
new client is so arduous that 30 percent of 722 
corporate respondents claim it can take more than 
two months, while 10 percent answered it exceeds 
four months”. This problem can be easily fixed by 
access to Blockchain technology. However, in 
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addition to having the technology, the regulation 
should also become updated to let organizations 
share the information and cooperation among ECAs 
and other organizations to apply the technology. 

Otherwise, it won't make any sense. According to the 
survey by ICC (2018), the biggest obstacles to 
growth are regulations and compliance (see Figure 
1). 

Source: ICC (2018, p. 58)

Figure 1. Obstacles to growth and concerns
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According to Shelly Schad in Berne Union 
(2019), Euler Hermes (A famous credit insurance 
company) in 2018 launched a fully digital platform 
in which the insured can look for the 
creditworthiness of their future customers, which not 
only give benefits to the insured but also to the 
ECAs, as their possible damage may decrease 
besides customer satisfaction benefits. According to 
Shelly Schad in Berne Union (2019) “Bain estimates 
that Blockchain trade finance, if adopted by all 
participants in the trade ecosystem, could reduce 
trade finance operating costs by 50 to 70 percent and 
cut the turnaround time for trade finance processes 
by three to four times”.  

Fabio Rescalli and Mariangela Siciliano in Berne 
Union (2019, p. 29) noted that “digital 
transformation is not only about reorganizing 
processes through technology or moving services 
and products online. It is about establishing a 
relationship of trust with businesses, safeguarding 
their data and delivering better services in line with 
their different needs.” Besides, the new technology 
enables ECAs to give support with fewer limitations 
to customers who “provide governance, 
transparency & reliable risk control processes” as 
Jérôme Pezé in Berne Union (2019, p. 32) noted. He 
added that these new technologies increase the 
efficiency of the reporting system and the skills of 
employees that can increase the profitability of the 
insurance system. If all ECAs and other credit 
finance organizations collaborate and share their 
insights and information, the technology can be a 
considerable accelerator in data accessibility. 

 
How can managers cope with the 
challenges?  

 
These challenges can be opportunities or 

constraints depending on how managers can cope 
with them. With efficient change and crisis 
management, the challenges can transform into 
opportunities and competitive advantages for 
organizations. To what extent they can face them 
effectively is the crucial job of managers in ECAs. 
Both may need to change, modify, or reform some 
processes and structures in the organizations. Cohen 
and Eimiske (2002) mentioned that “effective public 
managers learn to foresee changes in policy direction 
and build agile organizations capable of rapid 
redirection”. According to Gonçalves and Campos 
(2018, p. xix) “the most common change drivers 
include: technological evolution, process reviews, 
crises, and consumer habit changes, as well as 
pressure from new business entrants, acquisitions, 
mergers, and organizational restructuring”. Besides, 
Kuzmanova and Ivanov, (2019, p.257) implied that 
“flexibility and adaptability of organizations play an 
essential role in the process of overcoming the chaos 
and the crisis”. Accordingly, the challenges 
mentioned are one of the important drivers of the 

necessity of change in the credit finance sector. Hye 
et al. (2020, p. 123) referred to Serra, & Kunc 
(2015), and Hornstein (2015) mentioned that 
“change is a predictable consequence of applying 
various tech and functionality”   

Efficient change management creates a structure 
that gives the ability to the system to implement the 
changes needed for the organization (Hye et al. 
2020) which makes the process of the change a 
routine. In this way, organizations can follow the 
challenges very efficiently and be a ‘Pioneer’ in the 
marketplace. However, some literature implied that 
most public organizations are not so successful in 
implementing technology adaption because of the 
“lack of change management” (Hye et al. 2020). In 
the next section some literature in change 
management are discussed.  

 
Change Management 

 
Moran and Brightman, (2001, p. 111) defined 

change management as “the process of continually 
renewing an organization’s direction, structure, and 
capabilities to serve the ever-changing needs of 
external and internal customers” (Hussain et al. 2018 
and By 2005).  

According to Bamford and Forrester (2003), 
there are two main approaches to change 
management that are planned or emergent change. 
The planned approach recognizes the need of 
comprehending the several states that an 
organization should do to transit from an undesirable 
condition to the desired condition. However, the 
emergent approach to change implies that change 
should be viewed as a continuous, open-ended 
process of adjustment to changing situations (By 
2005). The planned change is based on the work of 
Lewin. A very famous planned approach is the three-
step model of Lewin that describes three stages: 
Unfreezing, changing (moving), and refreezing (Al-
Haddad and Kotnour 2015). In his model, the change 
process should begin with unfreezing the present 
situation of the organization, then move on to 
making the necessary changes by choosing the 
appropriate leadership style, and finally, refreezing 
the state once the desired organizational change has 
been achieved. Lewin mentioned that a successful 
change process needs a clear understanding of the 
problem, identifying the solution, and implementing 
it (Al-Haddad and Kotnour 2015). Later, there were 
also some other famous planned change models like 
the of Bullock and Batten (1985). 
However, there are some criticisms by some studies 
to planned change models like it is not applicable for 
rapid changes, in this approach it is assumed that 
organizations are working in a consistent 
environment, this approach overlooks situations in 
which more directive approaches are needed like in 
crisis times, and it assumes that all the stakeholders 
are in the same page to implement the changes and 
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ignore the probable conflict of viewpoints in 
organizations (By 2005). To respond to these 
criticisms emergent approach has gained more 
attraction. According to By (2005, p.375), there are 
some models of emergent approaches that are more 
practical than others like “Kanter et al. (1992)’s 

, Kotter 
(1996)’s  Eight-Stage Process for Successful 
Organizational Transformation, and Luecke 
(2003)’s seven steps”.  

There are lots of studies that discuss how change 
management can be successful. Beer et al. (1990) 
believe that a task-alignment-based method to 
change, which begins at the periphery and gradually 
moves into the corporate core, is the most successful 
way to create long-term organizational 
transformation. In this view, change is initiated from 
general managers, not the top managers. Ad hoc 
organizational adjustments are created by them to 
address the specific business issue. In the change 
process, instead of focusing on abstractions like 
culture or participation, they focus on the work itself. 
Also, they added that in order to avoid failing the 
change process, organizations should consider the 
essentiality of coordination or teamwork, a high 
level of commitment, and new competencies. They 
mentioned six steps to effective change management 
and called it the ‘critical path’. Kotter (1995) in his 
8 stages model pointed out that to increase the 
chance of success in transforming the organization 
should follow 8 stages. He added that not following 
each of these steps correctly makes an error in the 
process that may cause failure in transformation 
efforts. The errors are: “1. Not Establishing a Great 
Enough Sense of Urgency, 2. Not Creating a 
Powerful Enough Guiding Coalition, 3. Lacking a 
vision, 4. Undercommunicating the Vision by a 
Factor of Ten, 5. Not Removing Obstacles to the 
New Vision, 6. Not Systematically Planning for, and 
Creating, Short-Term Wins, 7. Declaring Victory 
Too Soon, 8. Not Anchoring Changes in the 
Corporation’s Culture”.  

It is hard to say which model is best to choose. 
However, based on the organizational culture, 
leadership style, and other organizational 
characteristics, the organization may use the 
probably applicable method for them.  

According to Cummings and Worley (2009), 
Organizational development (OD) practitioners in 
the public sector must be fully aware of the 
distinctions between the public and private sectors, 
as well as the fact that OD applications might be 
difficult to implement due to complicated political 
and bureaucratic settings in public sector (Williams 
2012). When the debate comes to the public sector, 
many limitations come through the way of effective 
management or in changing the approaches. In the 
next section, the limitations are discussed. 

  

 What are the management limitations in 
ECAs to cope with challenges? 

 
According to Cohen and Eimiske (2002), a 

successful manager is the one who knows the 
company the best. According to the risky nature of 
ECAs, some managers face non-programmed 
decisions. In managing an organization when 
managers face non-programmed decisions, more 
creativity and flexibility are needed for effective 
decision-making (Kittisarn 2003). These situations 
are sometimes challenging and complex for 
managers. As McCall and Kaplan (1990) mentioned 
“it is no surprise that the consequences of managerial 
action are not always clear victories or defeat”. 
Managers always face some limitations. State-
owned ECAs as public organizations face many 
limitations especially in applying changes. 

By reading the studies of Ostroff (2006) and 
Rainy (2003) some main limitations for effective 
change management in public organizations can be 
summarized as follows: 

 The way of choosing public organizations’ 
managers: Managers in public organizations 
are mostly selected based on political 
connections or commands and/or their 
working experience in the organization's 
technical expertise in the agency but not 
because of their experience in successful 
change management. 

 The limited time of public organizations’ 
managers to see a change result: Because of 
the way of being chosen, the agency’s 
managers usually come with the new 
president of the country and are changed 
when the president changes.  

 Strict rules and regulations in the public 
agency and the strong role of the 
adjudication unit: this inflexibility in 
obligations makes it hard for managers to 
become persuaded to apply changes in the 
organizations as in public organization the 
punishments for failure is a serious issue. 
Sometimes managers don’t want to take the 
risk for change to not lose what Cohen and 
Eimiske (2002) called the “public image”. 

 The public bureaucracy: It makes the change 
process and decision-making process for 
change slow. Ostroff (2006), recommended 
managers in public organizations to be less 
bureaucratic and be more leaders. 

 Values and the preferences of employees: To 
implement the decision on change, it is very 
important how much committed they are to 
the values of the ECA, how free and valued 
they feel to give their opinions about 
decisions and the pros and cons of the ways 
of implementation. 
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METHODOLOGY AND DATA 
 
To investigate our study topic in the ECAs in Iran 
and Hungary, semi-structured, face-to-face, and in-
depth interviews were conducted. After reading the 
13 conducted interviews with Iranian ECA’s 
managers and 2 interviews from a manager in 
Hungarian ECA, the qualitative content analysis 
with the inductive approach is applied to find the 
answer to the research question which is: 

 What are the management challenges of 
state-owned ECAs in facing the changes 
needed in the 2020s and how do they face it?  

 
The focus will be on middle managers as they 

may be better judges with less authority than top 
managers and have a closer view on implementation. 
Nevertheless, we interviewed one of the senior 
managers in Iran to have his viewpoint to have a 
more comprehensive result.   

 
Short introduction of the companies 

 
In this study, we conducted semi-structured 

interviews with the managers in Export Credit 
Agencies (ECAs) in Iran and Hungary. Iran’s export 
credit agency’s name is Export Guarantee Fund of 
Iran (EGFI). Hungary’s export credit agency’s name 
is EXIM, which is the integrated organization of 
Hungarian Export-Import Bank Plc. (Eximbank) and 
the Hungarian Export Credit Insurance Plc. 
(MEHIB). In our study, there is more focus on Iran’s 
ECA and Hungary’s case will mostly be used to have 
a comparative look.  

 
The Profile of EGFI 

 
Export Guarantee Fund of Iran (EGFI) is the 

official Export Credit Agency of Iran that is an 
affiliate of the Ministry of Industry, Mine and Trade, 
with an independent legal and financial entity, but 
relying on government support. The services EGFI 
provides are short-term, medium and long-term 
export credit insurance contracts, and also Credit and 
Bank guarantees.  

Its vision is “turning to the best, the most 
professional and effective Export Credit Agency 
(ECA) across the Southwest Asia region”, and its 
mission is “relying on the knowledge of the Fund’s 
expertise, EGFI intends to support and encourage the 
exporters to expand their exports, alleviate their 
concerns via mitigating the commercial and political 
risks involved and tries to render customized 
services to its clients with minimum costs, shortest 
time and through optimal use of resources”. The 
organizational chart of EGFI shows that the 
management system of the organization is defined as 
one CEO and twelve middle managers who are 

under the power of the general assembly and the 
board of directors (EGFI 2017-2018).  

 
The Profile of EXIM 

 
The official Hungarian export credit agency is 

EXIM. EXIM is an integrated organization of 
Eximbank and MEHIB that are working in a uniform 
framework under the name EXIM. The owner of 
both organizations is the Hungarian State with 100% 
ownership. “The state-owned Eximbank and 
MEHIB, supervised by the Ministry of Foreign 
Affairs and Foreign Trade, perform export-credit 
agency tasks in Hungary, regulated by OECD and 
EU frameworks, with the basic objective of 
promoting the sale of Hungarian goods and services 
on foreign markets” (EXIM about us n.d.). “The two 
ECAs (Eximbank and MEHIB) work very closely, 
share one management structure, as well as their 
headquarters in Budapest and their joint website” 
(Bankwatch Network 2017). EXIM provides Cross-
border Financing and Insurance, Domestic 
Financing, Guarantees, and Equity and Venture 
Capital Funds for its customers. 

The EXIM’s vision is “having clear financial 
solutions for the export activity of enterprises” 
(EXIM strategies 2017-2021), and its mission is “to 
support Hungarian exporting enterprises in 
facilitating the retention of jobs, growth in 
employment, and an expansion of Hungary’s export 
capacities” (EXIM about us n.d.).  

To explain the management structure of EXIM, 
by looking at its website (EXIM Management n.d.), 
it is shown that the management of EXIM contains 
the Board of Directors, the Supervisory board, the 
Deputy Chief Executive Officers, twenty-one 
directors, and three head offices (the head of Nur-
sultan Office, the head of Beograd Office, and the 
head of Istanbul Office).  

 
Research process and Data Analysis  

 
In this study, 13 semi-structured interviews were 

conducted from the ECA in Iran and two semi-
structured interviews (from the same person at 
different times) from the ECA in Hungary. It was 
done one by one and face to face with each manager 
in the ECAs. The interviewees in Iran were all the 12 
middle managers in EGFI and one senior manager 
who is also a member of the board of the 
organization. The interviews were conducted in 
summer 2019. In Hungary's ECA, the interviews 
were conducted with one middle manager twice in 
June 2019 and September 2021. The languages of 
the interviews with Iranian interviewees were in 
Persian and with the Hungarian Interviewee in 
English. In this study, all of the interviewees have 
considerable experience working in ECAs and 
management experience. Interviewees 1 to 13 are 
from EGFT and interviewee 14 is from EXIM. 
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To analyze data, we used qualitative content 
analysis with an inductive approach. This method 
allows having an open look at the interview data. To 
analyze the data we did not use pre-defined codes. 
So, at first, we implemented the ‘Open Coding’ by 
reading the transcript word by word and line by line. 
By open coding, long texts are split into manageable 
parts (Easterby-Smith et al. 2015). After open 
coding, we defined the basic codes from transcripts 
and coded the others based on these codes. However, 
when we faced some data that could not be defined 
by those codes then we made some emergent code. 
After finishing this step we tried to compare, 
categorize, and grouping the wide variety of codes to 
find more focused codes and labeled the parts in a 
more systemized way. For a better analysis of the 
data, we needed categorization. Then, we put related 
and similar coded segments into groups with the 
same concepts. For a better interpretation of data, we 
categorized the themes into three main concepts (see 
below) that will be discussed in detail in the Results 
section: 

1. Lack of authority,  
2. Reaction to change (and/or willingness to 

change), 
3. Efficient knowledge and information 

infrastructure.  
 

RESULTS  
 
Lack of authority  

 
The importance of developing technology and 

new IT systems is valued by interviewees. However, 
they mentioned some limitations on the process of 
development. One of the important limitations is the 
lack of authority of managers especially the related 
managers in the IT sector for making the decisions. 
In EGFI, decisions about the projects related to new 
technology and development are made directly by 
the CEO and the board of directors. The information 
technology director can propose the project to the 
CEO and the board of directors and then the final 
decision is made by them. Interviewee 10 mentioned 
that the reason behind this process is that these 
projects are usually expensive and need considerable 
money from the organization's budget. So it is a big 
responsibility that is done by the CEO and the board 
of directors. However, he believes that giving the 
decision-making authority to middle managers and 
decreasing bureaucracy in this area could make the 
process more effective. Also, it sometimes occurs 
that some members of the board are not available. 
Accordingly, it makes it even more time-consuming 
to make decisions (Interviewee 10). Moreover, 
interviewee 1 also mentioned that the bureaucracy in 
the ECA sometimes can make the management 
process slow. Time is very important in the rapid 
technology change and dynamic environment of 
businesses. Nowadays technology changes really 

fast. Accordingly, to be updated needs a fast 
decision-making process.  

The other issue in EGFI is that the viewpoint of 
the CEO and the board of directors as main decision-
makers is very important: how they think about the 
importance of IT development in the ECA and how 
up-to-date they are regarding the critical value of IT 
for the agency. They should have broad knowledge 
about managing ECAs, their needs, and how to 
develop them. As it is mentioned in section 2.4, one 
of the management limitations in public 
organizations is that usually senior managers in these 
companies are chosen based on political relations 
and on the command of powerful people in 
government that may be the reason for not having a 
broad vision and experienced-based decision 
regarding changes. In addition to the CEO, the HR 
department when hiring people should consider the 
applicants knowledge and point of view about IT and 
development. Interviewee 10 mentioned that: 

“[…] Personal taste should not be interfering 
with the decision-making process […] The 
viewpoint of the CEO on IT is very important 
[…] As the processes in IT need big money, the 
macro decisions about IT will be made by the 
CEO and the board of directors. […] Support of 
the CEO from IT projects is very important. We 
need more support for the IT sector in the 
organization and in the time for selection of 
people in the organization, the factor that how 
much they know the IT area should be 
considered”. 

 
Interviewee 5 also mentioned that: 
“[…]the CEO and the board should have an 
open-minded look to problems and should not 
decide based on their personal opinion”. 

 
And also Interviewee 1 pointed out that:  
“[…] the organization should be managed more 
based on science and experience and less on 
management’s taste. These people change by the 
government choice and sometimes they may not 
have any experience of working in ECAs. If there 
is a stable pattern and system, it may be possible 
to avoid these kinds of situations.  […] It would 
be much better if these managers were chosen 
from inside the organization and were the ones 
who have gone through the hierarchy of the 
organization in order to have a more specialized 
view for decision-making”.  

 
Interviewee 2 also mentioned the value of 

knowledge and experience of managers and other 
employees in directing the ECA effectively: 

“…In the management-related decision-making 
process by ECAs, the following factors are 
important regarding effectiveness: expertise of 
the experts (the understanding of the expert from 
the case), and the experience of the experts and 
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managers (based on how many cases they solve 
or worked on).” 

 
The interviewee in EXIM also mentioned that 

experience and knowledge of decision makers in the 
ECAs play important roles in the quality of the 
decisions made. He also pointed out that in order to 
pursue development they have a development plan 
based on the goals of the organization. The plan and 
the requested cost to follow the plan should be 
approved by the operational committee and more 
supreme decision-making bodies. Then its 
implementation plan “is set to be in place of specific 
task of development”. In case of “additional request 
arises in terms of some specific IT issue or business 
issue, it can be added to the development plan”. 

 
Reaction to change (and/or willingness to 
change) 

 
Usually, in EGFI change does not happen too 

often and easily, and the most important reason 
behind this issue is the bureaucratic nature of a 
governmental institute. Permission is required from 
various layers of people in the hierarchy which can 
be time-taking (a couple of months) and energy-
consuming, considering that managers sometimes 
prefer to avoid it. As interviewee 5 mentioned: 

“[…] so sometimes because of the difficult and 
time-taking process, the ECA’s managers prefer 
to not change the routine. It prevents the growth 
and development […]”. 

 
About the need to get permission from the 

government to apply any change, Interviewee 12 
noted that: 

“[…] we need permission from the government 
for change; we cannot change the methods 
without their permission. The process of getting 
permission is very slow and time-consuming”. 

 
However, some interviewees in Iranian ECA 

(EGFI) mentioned that some changes in 
management or decision-making process may 
happen that can be due to changing the decision-
makers (CEO and the board members). It shows that 
the institute is mostly person-oriented rather than 
system-oriented. Noticeably, interviewee 1 also 
criticized that: 

“[…] the decisions should be based on the 
experts’ experiences and reports. We should 
have a methodology for every process and 
system […]”. 
According to the senior managers’ policy, vision, 

and point of view, some changes may happen in the 
ECA. As interviewee 1 mentioned: 

“[…] change may happen by changing the board 
members or CEO. If it happens frequently it 
causes avoidance in making long-term decisions 
and plans. Every person has a different view 

which causes not continuing the previous 
manager’s decision and approach. […] by 
changing the board’s members or the CEO, the 
system may change because of different 
viewpoints, educational background, character, 
deeds, specialty, and work experience […]”. 

 
Also, interviewee 7 believes that: 
“[…] changing the senior managers may bring a 
new management approach to the organization 
[…]”. 

 
Interview 10 mentioned a disadvantage for this 

issue: 
“[…] if it happens frequently, it causes not 
making long-term decisions and plans. Every 
person has a different viewpoint which causes 
not continuing the previous manager’s decision 
and approach”. 

 
Also, there are few cases when temporary 

changes in the way of management decision-making 
may happen in the face of some crisis. In some cases 
when a crisis happens or in the case of a situation 
when there is a need for urgent reaction or decision 
to cases, some shortcuts are defined in EGFI. The 
process becomes more flexible to change when a 
crisis happens. The managers would collaborate 
more and be more flexible about the process of 
decision-making and its implementation. For 
example, if a manager requests an urgent decision, 
‘emergency meetings’ in an informal way with 
available or selected committee members can be 
held to solve the issue within the permitted 
authorities. Or in some cases, there is a shortcut to 
the CEO or to the board without having a meeting to 
decide about the urgent case. Interviewee 4 
mentioned that:  

“[…] during a crisis, or when there is a lack of 
time for waiting for the next committee meeting 
or the board meeting, we organize an urgent 
meeting or even several times a week to solve the 
case and decide about it […]”. 
Interviewee 3 pointed out that:  
“[…] however, when the case is really urgent and 
the time of the technical committee’s meeting is 
not soon, then they take the middle managers’ 
signature manually, and then the final signature 
from the CEO […]”. 
 However, in Hungarian ECA (EXIM) as 

interviewee 14 mentioned, in urgent or unusual 
cases, “they can put any process on hold because 
putting something on hold is not a decision. It is 
quite a quiring time of a decision”. For example, if 
the case has some political issues, they would put the 
process on hold to investigate the case more 
precisely. In the second interview with him, he 
mentioned that during COVID-19 they had a 
'COVID committee' for some operational issues 
which were hard to present to the regular operational 
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committee. However the decision-making process 
itself has not faced any changes.  

The interviewee in EXIM also noted that in 
EXIM, concerning the process of analyzing data, the 
issue is mostly related to the regulations in these 
terms; however, after the crisis of 2008-2009 the 
issues regarding data became considerably more 
regulated than before, especially in the European 
Union. He sees the regulations regarding data 
collection and data analysis to be better than before. 
However, in general, he sees that sometimes the 
ECA is overregulated and it may be considered as 
limitation for the decision-making process. He 
mentioned in his second interview that: 

“[…] this over-regulation is specifically touching 
the issues in general about what kind of activities 
financial institutions do and how they need to 
decide on that activity […]”. 

 
Maybe not in the management process itself but 

regarding support levels and their conditions, the EU 
gave more freedom to the state-owned ECAs during 
the COVID-19 pandemic as Gergely Jakli, EXIM's 
CEO and chairman of the board of directors in his 
interview with TXF (2021) mentioned:  

“Given the current epidemiological situation, 
the EU is giving Member States more scope to 
support businesses on their territory. As long as 
it is maintained, the state and public background 
institutions have the opportunity to stimulate 
companies operating in their territory with higher 
support levels or looser support conditions; there 
is more room for maneuver among state-
subsidized loan schemes and grants”. 

 
However, it also shows the obstacle of regulation 

and their dependency on EU regulations. They 
should wait till the EU eases the regulations in case 
of need. It seems to be the same issue for EU member 
States.  

 
Efficient knowledge and information 
infrastructure 

 
One of the very important topics in the interviews 

could be understood as the ‘efficient knowledge and 
information infrastructure’. To provide efficient 
knowledge and information infrastructure, the 
facilities, conditions and human resources should be 
chosen effectively.  According to interviewee 13, 
“HR process should be based on the goals of the 
system and on knowledge”. Employees should be 
up-to-date and have enough knowledge and skills 
related to the ECAs’ work. What’s more, both 
managers and employees should always get new 
knowledge and be educated during their work.  
  

As interviewee 8 emphasized that: 
 “[…] we should use the correct and 
efficient evaluation modeling of credit risks to 

avoid human mistakes. But we should also add 
the skill, experience, and knowledge of managers 
and employees to the result of evaluations. We 
should be up-to-date about the political and 
economic situation of the country and the world 
[…]”. 
Most of the interviewees pointed out the 

importance of data availability, data transparency, 
and correct validation that require up-to-date 
technology, good relationship with other ECAs and 
related unions, and accessibility to the required data. 
The most important technology for this aim is 
Blockchain. By Blockchain technology, they can 
have access to the customers’ background and 
creditworthiness done by other organizations inside 
and outside the country. Also, they need the data for 
calculations of the level of creditworthiness of 
foreign buyers that is also easily accessible by 
Blockchain. This tech improves the quality of data, 
accuracy of information, transparency of 
information, speed of work, and financial situation 
by paying fewer claims and gets more recovery 
payment, and it decreases errors and cognitive 
limitations. So generally speaking, the work 
efficiency of ECA increases. However, Iran is facing 
political and economic sanctions in recent years. 
According to the sanctions, they cannot easily access 
some international information and data centers of 
ECAs. The exchange of information and improving 
networking systems is emphasized by some 
interviewees. However, despite the sanctions which 
limit access to international data, as interviewee 4 
mentioned, access to inside Iranian data center, e.g. 
the Central bank database is also limited: 

“[…] it is really good to be connected to the 
information center of the country and to be able 
to reach it easily. Inaccessibility to the bank 
information of customers is an important 
limitation for the ECA because we are not 
connected to the central bank’s information 
systems and don’t have online information. So 
we need to ask the exporter to bring the financial 
statements from banks. But to what extent can we 
trust these documents? […]” 
  
Interviewee 4 also believed that “access to the 

Central Bank’s database prevents fraud and lack of 
data. It leads to faster, more accurate, more precise 
and fair decisions regarding insuring customers or 
giving them guarantees. And also because of the 
privacy of customer information, we cannot ask for 
this data directly from the banks. This problem is 
because of the weakness of regulations in the 
country”. Data accessibility has benefits for both 
sides of the contract because by faster service to 
customers, their satisfaction increases. Besides the 
weakness of regulations, some interviewees 
considered limited budget and capital as one of the 
important limitations for applying change in the 
ECA. 
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For having efficient work in the ECA 
interviewee 8 mentioned that: 

“[…] IT and information technology should 
always be available to all managers. All the 
software in all sections should be harmonious 
and integrated which increases the management 
effectiveness and decreases the time needed for 
the processes […]”. 

 
Interviewee 5 mentioned that knowledge and 

experience should be mixed to get the best results: 
“[…] effectiveness is increased by designing 
easy working (user-friendly) models, updating 
the patterns and models, and for damage payment 
and recovery we will need the correct and 
effective validation, and managers should decide 
based on less personal opinions and more on 
validation (There should be a balance between 
experience and knowledge) […]”. 

 
Interviewee 5 mentioned the ECA’s solution to 

the lack of data because of sanction: 
“[…] before the sanctions we were using data 
from OECD for creditworthiness. After the 
sanctions, we face some discriminatory policies 
between members and nonmembers of OECD to 
provide information. Accordingly, we tried to 
make our own models using Neural Networks. In 
this model, we use historical data. However, by 
being a member of Berne Union and Oman 
institute, we can have some data […]”. 

 
Interviewee 1 pointed out that: 
“[…] by the intelligence patterns we use, the 
risks have been identified correctly in about 80 
% of cases but in 20 % they may have errors 
[…]”. 

 
Interviewee 9 suggested that to develop 

knowledge, a one good plan could be to have more 
collaboration between universities and the industry. 

Finally, interviewee 10 implied that “We need 
more support for the IT sector in the organization 
and in the selection of people in the organization. 
Also, the factor of how much knowledge they have 
in the IT area should be considered”.  

The interviewee in EXIM Hungary pointed out 
their good ability of collecting and managing data:  

“[…] we were, to be honest, even previously 
quite focused on data collection. We work in a 
market that hardly can be characterized as an 
understandable and open market that is covered 
by information sources to the maximum extent. 
You may know that the majority of the activities 
of ECAs are in non-marketable risk countries 
with lesser quality information and less 
information. Still, those who work in these 
markets (not only us), other ECAs, commercial 
banks, and so on, know how to collect, evaluate 
and manage the data […]”. 

 
However, in the second interview we had with 

him he mentioned that in Hungary, financial 
institutions are lagging behind the Blockchain 
technology in comparison to Russia, China, the US 
and also some eastern Asian countries, and it is not 
only the issue of Hungary but in most of the 
European countries it is almost the same.    

In the end, the interviewee in EXIM mentioned 
that as a public organization they are strict, 
transparent, and prudent. Private companies have 
more freedom to pursue the goals of profits and 
operative effectiveness, and also in their decision-
making levels and authority.  Regarding this issue, 
interviewee 1 in EGFI also pointed out that 
effectiveness and development can be more 
frequently observed in private companies.  

 

DISCUSSION  
 
In this section, we are discussing the overall 
understanding of the three concepts ‘Lack of 
authority, ‘Reaction to change (and/or willingness to 
change)’, and ‘Efficient knowledge and information 
infrastructure’. 

In EGFI, it is understood that in developing 
technologies and IT systems, and also reacting to a 
crisis, middle managers are not authorized to make 
any decision or implementation. They can only make 
proposals to the senior levels and implement their 
decisions. In very expensive projects they should get 
permission even from government bodies. However, 
this process is very slow and sometimes takes 
months for the development proposal to be 
approved. Today technological development is 
rapid. To be efficient and up-to-date the organization 
needs to have the newest approved technology by 
world-famous ECAs. The traditional and 
bureaucratic hierarchy of a management system may 
not be too effective and efficient as speed sometimes 
matters more. The reason is that in the period from 
development proposal to decision-making and then 
during the implementation of the technology, the 
more upgraded one may arrive to the world: so even 
if the decision is accepted still they are behind the 
time. This time-taking process may sometimes 
inhibit change and ask for change, as it is a long and 
tiring process that may not even be approved. 

The other issue that occurs when the related 
manager does not have the authority is that the senior 
managers may not have enough insight into the IT 
system and it considerably affects better support for 
customers and also developing the ECA itself. They 
may involve their personal opinion in the decisions 
which are not very much approved in nowadays very 
systematic way of organizations’ management. 
However, the result shows the tendency of having a 
person-oriented approach in managing the ECA. To 
be more precise, it is mentioned that change may 
happen by change in decision-makers that are the 
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senior managers or the government bodies. The 
management approach in the ECA may face some 
changes by the new decision-maker. However, by 
being a system-oriented organization they will be 
able to make more development plans and they 
won’t face problems from the replacement of 
decision-makers. In EGFI, when a crisis happens, 
short-term reactions may happen in the decision-
making process of the organization such as: ‘urgent 
meetings’ in an informal way, ‘shortcuts to the CEO 
or the board of directors’ without committee 
meetings, and getting the signatures manually 
without having a committee.  

The importance of having efficient knowledge 
and information infrastructure is pointed out several 
times in the interviewees in EGFI. The Human 
Resources (HR) Department, Information 
Technology Department (IT), and Risk Management 
Department have decisive roles in this process. 
Human Resources should work on increasing the 
knowledge of employees and consider it essential in 
hiring new employees as well. Employees should be 
well-educated, well-skilled, have the willingness to 
grow and gain more updated knowledge, and good 
at applying technology. For the Risk Management 
Department it is important to apply correct, user-
friendly and up-to-date evaluation models. As access 
to some models is restricted for Iran, they tried to be 
innovative and develop their own models. In 
addition, with the collaboration of the IT sector, they 
should try to access more data centers. They should 
implement Blockchain technology for their 
organization that considerably increases the 
efficiency of the ECA. However, without support 
and access from other financial institutions, it is not 
effective. Iran is in a challenging time because of its 
political situation with lots of economic and political 
sanctions. These sanctions made it really hard for the 
ECA to access international information. However, 
inside the country, it is not a sanction but a limitation 
of regulation. These strict regulations do not allow 
organizations to share customer information with 
others. Accordingly, they cannot benefit from of 
using the result of KYC (Know your customer) done 
by other sectors especially the Central Bank. 
Accordingly, the weakness of the country’s related 
regulations is a vital limitation that should be 
considered and solved by the government.  

However, the case for EXIM is a bit different 
with considering some similarities. In EXIM, for 
being up-to-date in technology and using efficient IT 
systems, they have development plans that should be 
approved by the operational committee and more 
supreme decision-making bodies. This development 
plan can be edited by additional requests in terms of 
IT or business issues. However, in using Blockchain 
technology it is not very advanced. Similarly to the 

Iranian case study, this issue should be taken into 
consideration by the government in Hungary.  

Decision-makers in EXIM act a bit differently in 
facing unusual decisions, e.g. when political issues 
arise. There won’t be any changes in the process but 
they would put it on hold to investigate it carefully 
and do some negotiations with different parties. As 
mentioned before, in the COVID-19 period, the EU 
gave more freedom to the ECAs to ease the 
regulations in order to support exporters in such a 
difficult period. However, dependency on the EU to 
make decisions can become an obstacle for making 
decisions based on a country's needs and can reduce 
the speed in supporting exporters.   

 In EXIM after the crisis 2008-2009, the issues 
regarding data accessibility, data collection and data 
analysis become more regulated in an efficient way. 
This is also similar to other European Union 
countries. According to the result, EXIM is well 
capable of gathering necessary data, evaluating 
them, and managing the data. In general, it was 
mentioned that being a governmental organization 
gives some ineffectiveness in the management 
process as they don’t care about profit and for them 
supporting customers is a priority as Iranian 
interviewees have also pointed it out in this issue.  

 

CONCLUSION 
 
In the 2020s, Export credit agencies (ECAs) face 
considerable challenges like rapidly growing 
technologies, global and financial crises, and so on. 
According to the vital role of these organizations in 
the economy of a country, it is necessary to take 
these challenges seriously to make them drivers of 
the success of the organizations. To cope with the 
challenges efficiently, effective change and crisis 
management should be applied in the organizations. 
However, in state-owned ECAs, there are some 
limitations and constraints that make these 
organizations to react to changes less efficiently than 
private ones. According to the case studies, these 
limitations are mostly related to the weakness of 
regulations, political constraints, inefficiency of the 
bureaucratic system in public organizations, and 
personal orientation in public organizations.  

We recommend that, by considering public 
organization’s values and real mission, some 
modifications should be applied in the ECAs 
management system especially in Iran that can be 
transformed to a less hierarchical, less bureaucratic, 
and less person-oriented system, with managers 
having leadership skills, and considering efficient 
change managing as a necessity in the organization.
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SUMMARY 

Hungary’s convergence to the developed western economies has been much slower than initially expected. 
Applying the FOI model, this study investigates whether there were any changes in the convergence process during 
the first two decades of the 21st century. It is found that the future potential (influencing the long-term 
competitiveness of the economy) and inside potential (determining the current well-being of the country) of the 
Hungarian economy did not improve at all compared to the 34 countries that were OECD members in 2010. 
Hungary’s position is in fact very poor; it is ranked 33rd in both areas. The country does somewhat better in the 
outside potential (characterising its world market position), prompting the conclusion that Hungary follows a 
growth model that is focused on external resources. This feature is not new, however: the same development model 
patterns were detected in 2010, too. 
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INTRODUCTION 
 

Hungary joined the OECD in 1996 and the EU in 
2004. In the late 1980s, when the transition process 
was started, the general expectation was that the 
economic convergence of Hungary would be 
relatively quick. By the mid 1990s, however, the 
high hopes were much reduced; Balázs in his 1997 
paper remarked that “the results achieved lag behind 
the expectations of the candidate countries” (Balázs 
1997, p. 954). Economic convergence has been a 
highly debated topic ever since (e.g. Csaba 2011; 
Lengyel and Kotosz 2018; Győrffy 2022). I will only 
mention a few general figures to illustrate the 
difficulties one faces when discusses the topic: in 
1996 the Hungarian PPP GDP/capita was 41% of the 
Austrian, 53% of the Irish, and 134% of the Polish 
value; by 2022 it moved to 63% (Austria), 33% 
(Ireland), and 98% (Poland) (IMF WEO 2022). 
Austria has been in the minds of highly ranked 
Hungarian government officials for the past decade 
anyway. György Matolcsy, the governor of the 
Hungarian National Bank, famously claimed during 
the release of his book in 2016   that Hungary may 
well catch up to Austria within a couple of 
decades(H.J. 2016), and he repeated this claim many 

times in the following years; in 2022 newly 
nominated cabinet ministers also mentioned the 
general aim of converging to Austria’s/the EU’s 
level by 2030 (Sztojcsev 2022).  

Not only the mere question of convergence is 
debated, but there is also disagreement on the 
development path Hungary has taken since its 
accession to the OECD/EU. The governor of the 
Hungarian National Bank persistently argues that 
Hungary has taken a revolutionary new path since 
2010 (Matolcsy 2021), which is in line with the 
suggestion of a “Hungarian” model of development 
(Víg 2014). Győrffy (2022), on the other hand, 
concludes that the 2010s did not bring significantly 
new policies or models for Hungary, that the country 
is stuck in the middle income trap, and that it still 
pursues the cost-based growth model. The 
communique that suggests 144 policy reforms 
released by the Hungarian National Bank in 2022 
seems to agree with Győrffy: although it states that 
the 2010s were a golden age for the economy, it also 
remarks that Hungary has been lagging behind in 
productivity, digitisation, and smart, sustainable 
solutions (MNB 2022). 

This study seeks answers to two questions: 1) Is 
there evidence for a convergence in the Hungarian 
economy over the 2000–2020 period, and 2) What 
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are the characteristics of the Hungarian development 
path? The individual contribution of this study is that 
it uses a comparative method by evaluating the 
performance of Hungary relative to the performance 
of other OECD members and it detects the individual 
traits of the development path by considering the 
future, outside and inside pillars of development 
using the FOI (Future-Outside-Inside) model.  

The rest of this study is divided into four parts. 
First it gives a short literature review on Hungary’s 
development over the past two decades; then it 
introduces the FOI model and the data sources used. 
In part three the model calculations are presented, 
finally, in part four I discuss the results. 

 
Short literature review 

 
Most researchers agree that in GDP/capita terms 

Hungary has been converging to the EU average 
over the 2000–2020 period, with a major slowdown 
in the years before, during, and after the great 
financial crisis. There seem to be two debated issues 
related to Hungary’s development, however. Many 
authors claim that the growth of the Hungarian 
economy obscures the fact that what was achieved is 
just simply not good enough. Furthermore, a feature 
of the Hungarian growth that causes great concern is 
that the growth model chosen is not sustainable, and 
so it does not guarantee the long-term convergence 
of the country.  Other authors – often having a vested 
interest in the Hungarian government –like to 
emphasize the extraordinary nature of the Hungarian 
growth following the financial crisis. 

Baksa and Kónya (2021) evaluate the 
convergence patterns of the Visegrad-4 countries 
(V4) and Slovenia over the period of 1996–2019 
using a stochastic, neoclassical growth model. They 
find a general convergence throughout most of those 
25 years and remark that EU funds have played a 
considerable part in the growth and investment 
patterns. Hungary was characterised with a positive 
investment climate until 2007, but the period also led 
to a high level of indebtedness, which caused a major 
reversion and meant that Hungary had the highest 
interest rates until 2017. Policy changes in the early 
2010s lead to an increase in the labour supply and a 
more flexible labour market. Tóth (2019) concludes 
that although the GDP/capita of Hungary has been 
getting closer to the EU mean since the early 2000s 
(rising from 60% to 70%), the number of years 
required to reach the mean is still extremely high 
(35–50 years). 

Regional level analysis can be one of the ways to 
explain why the picture painted about the Hungarian 
growth trends is so bleak. Wołkonowski (2019), over 
the 2004–2015 period, investigates the beta-
convergence of the countries that joined the EU in 
2004 or later on different levels: country, NUTS1, 
NUTS2, and NUTS3. The strongest evidence of 
beta-convergence is found on the country level, 

however Wołkonowski concludes that the lower the 
level of the unit investigated, the weaker the beta-
convergence level. On the NUTS3 level he even 
finds that there is divergence in case of the 
Hungarian regions. 

Szakálné Kanó and Lengyel (2021) also focus on 
the NUTS3 regions of the V4 countries for the period 
of 2000–2016. They cluster the NUTS3 regions into 
5 clubs by testing the convergence of their relative 
transition path. While Budapest and Győr-Moson-
Sopron are clustered into Club 2, which shows a 
strong convergence, all of the other Hungarian 
NUTS3 regions (basically: counties) were in Clubs 
4 (11 counties) or 5 (6 counties), the two worst 
groups, characterised by a poorly educated labour 
force, high unemployment, and decreasing 
population. One county (Nógrád) was such an outlier 
that it could not even be clustered into any of the five 
clubs. 

Another possible reason why researchers are 
pessimistic about the convergence of the Hungarian 
economy is the broader picture, when indicators of 
the socioeconomic environment are also considered. 
Soreg and Bermudez-Gonzalez (2021) select three 
development pillars (Economic and business 
performance, Socio-political performance, and 
Human development and quality of life 
performance) and use 21 different indicators to 
measure the performance of Hungary, Croatia, 
Romania and Bulgaria between 1996 and 2019. They 
find that all four countries show a relative high 
dependence on foreign direct investment (FDI) and 
have a dual economic structure, which makes them 
very vulnerable to exogenous shocks. By comparing 
these countries to the other members of the V4, 
Soreg and Bermudez-Gonzalez conclude that 
Hungary has been converging to the Balkan states 
and has been falling behind the other V4 countries. 

Bokros (2021) who was one of the masterminds 
behind the mid-1990s macroeconomic stabilisation 
reform, goes much further, and suggests that 
following the 1995 reform Hungary had been on a 
sustainable growth path, which deteriorated in the 
first decade of the 2000s, and starting from the 2010s 
the decade of decay set in. This, of course, is in stark 
contrast with the views of Matolcsy (2021), who 
believes that the 2010s were the most successful 
decade of the Hungarian economy in the last 100 
years.  

Given that the two authors are positioned at the 
two opposing sides of the political spectrum, their 
disagreement does not come as a major surprise. The 
contradicting view on the Hungarian model comes in 
a period of policy convergence. As Bielik (2021) 
shows, the economic activity of the V4 countries is 
not significantly related to who governs the country, 
as he finds that the economic effect of governments 
characterised by different political ideologies on 
economic activity was neither substantial nor 
meaningful.  
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One of the lessons of this review is that indicators 
signalling about the deeper layers of the Hungarian 
socioeconomic environment can offer a better 
understanding about the development path the 
country has taken. This study addresses this point by 
adopting the FOI model as the main method of 
analysis. 

 
Methodology and data sources 

 
In my study I calculate the position of Hungary 

and the other OECD members along three main 
development pillars (future, outside, and inside 
pillars) for 2000, 2010, and 2020. The methodology 
of the FOI model was described in detail in Bartha 
and Gubik (2014); here I only summarise the main 
points. 

1. The model is based on the idea that 
institutional factors determine the long-term 
development path of a country. To identify the traits 
of the development path taken by Hungary, the FOI 
model is set up to measure the future, outside, and 
inside potential of the economy. The future potential 
considers the long-term competitiveness of the 
economy; the outside potential determines the 
current world market position of the economy; while 
the inside potential summarizes factors that are 
crucial for the current well-being of the community. 

2. The three potentials are measured using the 
F, O, and I indices.  

a. Eleven variables are used to derive the 
value of the F index, namely: a measure of social 
responsibility/sustainability, labour market 
cooperation, flexibility of labour force, reliability of 
energy infrastructure, expenditure on education, 
aging of the society, share of renewable energy, life 
expectancy, ecological footprint, expenditure on 
research & development, efficiency of the education 
system. 

b. Five variables contribute to the O index: 
trade openness, country credit rating, financial sector 
stability, exchange rate stability, foreign language 
skills. 

c. The eight variables involved in the I index: 
efficiency of government intervention, quality of 
life, tax revenues, pension system stability, 
GDP/capita, entrepreneurial soundness, labour 
market flexibility, availability of skilled labour. 

The 2000 and 2010 FOI calculations were done 
almost a decade ago, and some of the variables used 
for the indices have changed since then. The 2020 
FOI indices therefore are slightly different from the 
previous ones, but the discontinued variables were 
replaced by ones with similar content, so this should 
only cause a minor distortion in the output. 

3. In 2022 there are 38 members in the OECD 
– an increase of 4 since 2010. Since some of the 
variables required are not available for the years 
2000 and 2010 in case of the four new members, I 

only included the 34 countries in the analysis that 
were already OECD members in 2010.  

4. To calculate the three indices, all variable 
values are standardised to a 1–7 scale using the 
minmax method. There are a total of 24 variables (11 
for F, 5 for O, and 8 for I), and ideally all variables 
should have 34 values for the 34 countries for the 
years 2000, 2010, and 2020. For every year and 
variable there is a best and a worst value; these 
best/worst values are used to calculate the 
standardised value of the variable using this simple 
formula: 6×(actual country value – worst 
value)/(best value – worst value)+1. This formula 
converts all figures to a 1–7 scale, where the country 
with the best value will have standardised value of 7, 
and the country with the worst value has a 
standardised value of 1. 

5. The FOI indices are then calculated as the 
mean of the standardised values of the variables 
belonging to the F, O, and I pillar. The country with 
the highest F index in 2020 (Iceland with 5.3) can 
then be declared as the country with the highest 
future potential for growth. 

6. The obtained indices can be used for several 
purposes. In this study I use them to conduct a cluster 
analysis, and this helps to identify development 
paths among OECD members. The indices are also a 
relative measure of a country’s performance 
(compared to the best/worst performing OECD 
member). The index score, as well as the country 
rank according to the score, can be used to check the 
development level of a country. 

The variables used for the calculations were 
obtained from the following sources: 

1. OECD.Stat: https://stats.oecd.org/ 
2. WEF Global Competitiveness Report (Schwab 

2019) 
3. IMF World Economic Outlook Database, 

April 2021 Edition: 
https://www.imf.org/en/Publications/WEO/we
o-database/2021/April 

4. World Bank Doing Business database: 
https://www.doingbusiness.org/en/doingbusin
ess 

5. Solability Sustainable Intelligence: 
https://solability.com/ 

6. WHO, the Global Health Observatory: 
https://www.who.int/data/gho/data/indicators 

7. Global Footprint Network: 
https://www.footprintnetwork.org/ 

8. Trading Economics: 
https://tradingeconomics.com/ 

9. ETS TOEFL results: https://www.ets.org/ 
 

Results and discussion 
 
Table 1 lists all the F, O, and I-index scores for 

the 34 OECD countries for 2000, 2010, and 2020. 
The table also shows the rank of the country among 
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the 34 members according to the given index. The 
rank is probably an even better expression of a 
country’s performance, as it is not only dependent on 

the best, worst and own variable values, but it also 
reflects the changes taking place in all the other 
countries.  

 
Table 1. 

The FOI index scores and country ranking (in parenthesis) for 34 OECD members in the years  
2000, 2010, and 2020 

 
Country F-2020 F-2010 F-2000 O-2020 O-2010 O-2000 I-2020 I-2010 I-2000 

Australia 3.8 (24) 4.6 (13) 4.5 (18) 5.3 (4) 5.3 (10) 4.6 (11) 4.6 (12) 4.4 (6) 4.3 (14) 

Austria 4.4 (10) 5.1 (9) 5.3 (7) 5.1 (8) 5.4 (8) 4.2 (16) 3.9 (18) 4 (12) 4.7 (7) 

Belgium 3.8 (22) 4.2 (17) 5.1 (11) 4.9 (14) 5.6 (5) 4.9 (7) 3.6 (22) 3.5 (21) 4.3 (16) 

Canada 4 (17) 4.2 (18) 4.9 (15) 4.9 (11) 5.4 (7) 5 (4) 4.6 (11) 4.5 (2) 4.7 (8) 

Chile 3.6 (27) 3.8 (21) 3.9 (23) 3.9 (29) 5 (14) 4 (20) 3.8 (19) 4.1 (9) 2.9 (31) 

Czechia 3.8 (25) 3.4 (27) 3.1 (31) 4.2 (25) 5 (15) 2.4 (33) 3.2 (25) 3.6 (20) 3.3 (27) 

Denmark 4.9 (4) 5.3 (8) 5.2 (9) 5 (10) 5.8 (2) 4.4 (14) 4.7 (9) 4.3 (7) 4.8 (5) 

Estonia 4.2 (16) 3.2 (30) 3.1 (30) 4.7 (16) 4.9 (16) 3.7 (22) 3.6 (21) 3.1 (25) 3.3 (26) 

Finland 4.6 (7) 5.4 (7) 5.6 (5) 5.1 (9) 5.7 (3) 4.6 (12) 4.9 (6) 4 (13) 5.1 (2) 

France 4.2 (15) 4.7 (12) 5 (13) 4.3 (22) 4.5 (21) 4 (19) 3.5 (23) 3 (27) 4.3 (15) 

Germany 4.4 (11) 4.8 (11) 4.9 (14) 4.7 (17) 5.3 (11) 4.3 (15) 4.5 (15) 3.7 (18) 4.3 (13) 

Greece 3.3 (30) 3.1 (31) 3 (32) 2.9 (34) 3.7 (32) 2.8 (31) 1.9 (34) 2.5 (34) 3.2 (29) 

Hungary 3.1 (33) 3.2 (29) 3.4 (28) 4.4 (21) 4.6 (19) 3.2 (26) 2.6 (33) 2.5 (33) 3.4 (24) 

Iceland 5.3 (1) 5.8 (3) 5.6 (2) 4.2 (24) 2.3 (34) 4.1 (17) 5 (4) 4.4 (5) 5.1 (3) 

Ireland 4.3 (14) 4.2 (19) 4.1 (20) 4.6 (18) 4.2 (28) 4.7 (10) 5 (5) 3.9 (16) 4.5 (12) 

Israel 4.5 (9) 3.6 (26) 4.2 (19) 4.6 (19) 4.9 (17) 4.1 (18) 4.1 (17) 4.1 (10) 4.3 (17) 

Italy 3.5 (28) 3.7 (22) 3.9 (24) 3.5 (32) 3.8 (30) 3.2 (28) 2.7 (32) 2.7 (32) 3.6 (21) 

Japan 4.7 (6) 5.5 (5) 5.6 (3) 3.7 (30) 3.7 (31) 3.5 (24) 4.1 (16) 4 (14) 3.5 (22) 

Korea 4.3 (12) 4.5 (14) 4 (22) 4.3 (23) 4.3 (26) 3.5 (25) 3.8 (20) 3.3 (22) 3.3 (28) 

Luxembourg 3.8 (23) 6.1 (1) 5.4 (6) 6.1 (1) 6.6 (1) 5.8 (1) 4.6 (13) 4.5 (4) 5.7 (1) 

Mexico 3 (34) 2.6 (34) 3 (33) 4.1 (26) 4 (29) 3 (30) 3.3 (24) 2.9 (30) 2.4 (34) 

Netherlands 4.3 (13) 4.9 (10) 5.1 (10) 5.3 (6) 5.5 (6) 5 (3) 5.3 (2) 3.8 (17) 4.6 (9) 

New 
Zealand 

4.5 (8) 4.4 (15) 4.7 (17) 5.1 (7) 4.5 (20) 4.5 (13) 4.8 (8) 4 (15) 4.1 (18) 

Norway 4.7 (5) 5.5 (4) 5.2 (8) 4.9 (13) 5.7 (4) 5 (5) 4.9 (7) 4.1 (11) 4.6 (10) 

Poland 3.7 (26) 3.1 (32) 3.2 (29) 4 (28) 4.4 (22) 3.2 (29) 3.1 (29) 3.1 (26) 2.8 (32) 

Portugal 3.9 (19) 3.7 (25) 3.6 (26) 3.7 (31) 4.3 (24) 3.9 (21) 3.1 (28) 2.9 (29) 3.4 (23) 

Slovakia 3.4 (29) 3.3 (28) 3.6 (27) 4.8 (15) 4.8 (18) 2.6 (32) 2.9 (31) 3.3 (23) 3.1 (30) 

Slovenia 4 (18) 3.7 (23) 4.1 (21) 4.5 (20) 5.1 (13) 3.2 (27) 3.2 (26) 2.7 (31) 3.3 (25) 

Spain 3.2 (31) 3.7 (24) 3.7 (25) 4 (27) 4.2 (27) 3.7 (23) 3.1 (27) 3 (28) 4 (20) 

Sweden 4.9 (3) 5.5 (6) 5.6 (4) 4.9 (12) 5.2 (12) 4.8 (9) 4.6 (14) 4.1 (8) 4.7 (6) 

Switzerland 5.2 (2) 5.9 (2) 5.9 (1) 5.4 (3) 5.4 (9) 4.8 (8) 5.6 (1) 4.9 (1) 4.9 (4) 

Turkey 3.1 (32) 3 (33) 2.9 (34) 3.2 (33) 3.6 (33) 1.9 (34) 3.1 (30) 3.1 (24) 2.6 (33) 

UK 3.8 (21) 4.3 (16) 4.8 (16) 5.3 (5) 4.3 (23) 5 (6) 4.7 (10) 3.6 (19) 4.1 (19) 

USA 3.9 (20) 4.1 (20) 5 (12) 5.4 (2) 4.3 (25) 5 (2) 5.3 (3) 4.5 (3) 4.5 (11) 

Source: own calculations 
 

As the three potentials of the FOI model were 
introduced to capture the different aspects of 
development, one would expect the rank of the 
countries to differ according to the three indices. 

This is true in case of some countries (e.g. Iceland is 
among the best in the future and the inside pillar but 
towards the back in the outside pillar; Canada, on the 
other hand, is highly ranked according to O, & I, but 
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is close to the middle in the F rank), but there are 
countries with very similar ranking numbers as well 
(e.g. Switzerland, Luxembourg, or Norway are very 
highly ranked, while Greece, and Turkey are very 
lowly ranked in all categories). Hungary has quite 
low rankings, although the country seems to perform 
somewhat better in its outside potential.  

Table 2 helps us to get a clearer picture about 
Hungary’s relative position. The inside potential (the 
level of well-being of the population) dropped 
significantly during the 2000s, and it has not 
recovered since then. The future potential 
(measuring the long term competitiveness of the 
economy) was rather low to begin with and the 
ranking of Hungary has been continuously dropping. 
The outside potential (the world market position) of 
Hungary is stronger than the other two pillars, 
placing the country in the midfield.  
 

Table 2. 
Hungary’s rank according to the FOI indices 

 
Year F rank O rank I rank 
2020 33rd 21st 33rd 
2010 29th 19th 33rd 
2000 28th 26th 24th 

Source: own calculations 
 

The rankings shown in Table 2 seem to back 
those researchers who concluded that Hungary’s 
convergence has stalled. The measures of well-being 
put Hungary among the worst within the OECD, and 
the chance of a recovery is small as the future 
potential of the country is also very poor. The 
relatively higher ranking in outside potential 
suggests that Hungary continues to rely heavily on 
external resources in its development model. 

In order to identify the special traits of the 
Hungarian development path within the OECD, a 
hierarchical cluster analysis was conducted using the 
2020 FOI indices as variables. Between-groups 
linkage was used as the cluster method with the 
Squared Euclidean distance measure of intervals. 
Since the OECD had 38 members in 2020, all 38 
countries were included in the clusters. Table 3 
shows the countries that go into the same cluster as 
Hungary as we change the number of clusters from 
3 to 11. The countries closest to Hungary based on 
their FOI index scores are Slovakia, Spain, Mexico, 
and Poland. 

 
 

 
Table 3.  

Members of Hungary’s cluster and their relative proximity to Hungary 
 

Number of clusters Cluster members 
3-8 Belgium (1.72), Chile (1.95), Czechia (0.9), Estonia (2.27), France (2), Italy (0.97), 

Korea (2.85), Latvia (0.84), Lithuania (1.32), Mexico (0.5), Poland (0.79), Portugal 
(1.53), Slovakia (0.33), Slovenia (1.19), Spain (0.44) 

9-10 Chile (1.95), Czechia (0.9), Italy (0.97), Latvia (0.84), Lithuania (1.32), Mexico (0.5), 
Poland (0.79), Portugal (1.53), Slovakia (0.33), Spain (0.44) 

11 Slovakia (0.33) 
Source: own calculations 
 

Although it would be better to obtain more 
homogeneous groups, the 3-cluster classification 
seems to be the best option when using the 
hierarchical cluster method. Compared to the 3-
cluster solution, Hungary is only moved to a smaller 
group if the number of clusters is increased to 9, but 
this is a very unbalanced classification where 2 
clusters only have 2 members, and there are 4 
countries that form individual clusters (Iceland, 
Japan, Luxembourg, and Switzerland). 

Table 4 features the FOI index means for the 
three clusters. Hungary is in Cluster 2. At first 
glance, the clustering does not seem to reveal major 
insights about the development paths of countries: 
Cluster 1 has the highest index scores in all three 
potentials, Cluster 2 has lower ones, while the lowest 
means belong to Cluster 3. The one feature of Table 
4 worth highlighting is the fact that Cluster 2 has an 
above the average outside potential, meaning that it 
is not only Hungary but a whole group of countries 

that base their development on external resources. 
This is what Győrffy (2022) calls the cost-based 
growth model, but this finding is also in line with 
those studies that found that Hungary relies heavily 
on FDI and EU funds (Baksa and Kónya 2021; Soreg 
and Bermudez-Gonzalez 2021).  
 

Table 4. 
FOI index means for the 3-cluster solution 

 
Cluster F-index O-index I-index 
1 4.5 5.0 4.7 
2 3.7 4.2 3.3 
3 3.2 3.1 2.5 

Source: own calculations 
 

To better distribute the outliers among the 
dominant clusters, I tried an artificial clustering 
method, the result of which is shown in Table 5. The 
indices have a value between 1 and 7, meaning that 
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4 is the middle value. Every country can have a High 
(index is larger than 4) or a Low (index is lower than 
4) index value in all three potentials, which means 
that a half-scale method can also be used to classify 

the countries into different groups. As we have three 
indices, the possible numbers of clusters is 8 but in 
2020 37 of 38 OECD members went into 5 of these 
artificial, half-scale clusters. 

 
Table 5.  

Clusters of OECD countries according to the half-scale method 
 

Cluster Members 
High F, O, I (FOI) Denmark, Finland, Germany, Iceland, Ireland, Israel, Netherlands, New Zealand, 

Norway, Sweden, Switzerland 
High F, O, low I (FOi) Austria, Estonia, France, Korea 
High F, I, low O (FoI) Japan 
Low F, high O, I (fOI) Australia, Luxembourg, United Kingdom, United States 
High F, low O, I (Foi) - 
Low F, I, high O (fOi) Belgium, Czechia, Hungary, Latvia, Lithuania, Mexico, Poland, Slovakia, Slovenia, 

Spain 
Low F, O, high I (foI) - 
Low F, O, I (foi) Chile, Colombia, Costa Rica, Greece, Italy, Portugal, Turkey 

Source: own calculations 
 
Hungary is in the fOi cluster, characterised by high 
outside and low future and inside potential. Again, 
this does not come as a surprise, as similar features 
were found during the hierarchical clustering. Table 
5 is still useful because it adds two extra pieces of 
information about development models. One is that 
the outside-focused development model is the 
second most common even among OECD members. 
The other added value of the half-scale clustering 
method is that it allows us to compare Hungary’s 
current position to the one calculated for 2010 
(Bartha and S. Gubik 2013).  

Ten years ago we also found that Hungary was 
part of the fOi cluster, which was the second most 
populous group within the OECD back then, too 
(Bartha and S. Gubik 2013, p. 448). This suggests 
that there have been no fundamental changes in the 
growth model of Hungary; the 2010s did not bring 
major changes compared to the 1990s and 2000s. 
While Hungary’s path seems to be unchanged, some 
countries did manage to make advances: Estonia and 
especially Israel have moved to more sustainable 
development models; Mexico joined the fOi group 
from the low-everything cluster. There are examples 
of dropping down as well: Belgium joined the 
Hungarian group from a more prestigious group, 
while Chile dropped to the foi cluster. 
 

CONCLUSION 
 
The two questions this study sought answers to were: 
1) Is there evidence for a convergence in the 
Hungarian economy over the 2000-2020 period, and 
2) What are the characteristics of the Hungarian 
development path? The analysis was conducted 

using the FOI model, and the results revealed that 
Hungary’s relative position to the 34 OECD 
members did not improve significantly over the 
2010–2020 period and, if anything, it got worse. The 
index measuring the future potential of the 
Hungarian economy ranked the country 33rd among 
the 34 countries investigated (a drop of 4 places 
compared to 2010 and 5 places compared to 2000), 
and 33 was Hungary’s rank according to the inside 
potential as well (just as in 2010; in 2000 it ranked 
24th). The factors that measure the current level of 
well-being and influence the future sustainability of 
growth put Hungary towards the back end of the 
OECD members. The conclusion is that there are no 
signs of convergence when we compare Hungary’s 
performance to the club of most developed countries. 

Hungary does somewhat better in outside 
potential (ranked 21st). The outside potential 
measures the world market position of an economy; 
countries with a high outside potential rely heavily 
on international markets and resources. But when the 
external focus is not paired with a high inside or 
future potential, the economy develops a dual 
structure, preventing the country from achieving 
long-term convergence (Bartha and S. Gubik 2013). 
The outside-focused growth model therefore is 
considered to be fragile, leading to the so-called 
middle income trap (Győrffy 2022). The external 
focus of Hungarian development is not a novel thing; 
Hungary showed similar patterns in 2010 and even 
before that. The second conclusion therefore is that 
there are no major changes in Hungary’s 
development model; what happened in the 2010s is 
not fundamentally different from what went on in the 
1990s and the 2000s.  
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INTRODUCTION 
 
Raising start-up capital is a milestone many 
entrepreneurs have to overcome in the initial stages 
of implementing their business idea. In recent years, 
we have witnessed the emergence of a new form of 
fundraising: crowdfunding. Crowdfunding, also 
called group funding, has become an increasingly 
important phenomenon; as compared to traditional 
forms of funding, it is a process where individuals or 
groups have the opportunity to concentrate relatively 
small contributions from a relatively large number of 
Internet users without financial institutions. 

Therefore, in the last decade, the undeniable 
attention of researchers has been on crowdfunding 
and its various types. This paper examines one type 
of crowdfunding, namely, crowdfunding based on 
rewards. The research is explicitly conducted to 
analyse the impact of individual attributes to project 
campaigns on the success of these crowdfunding 
projects published on the most prominent Czech 
crowdfunding platform Hithit, based on a unique set 
of 3,694 projects. 

The paper’s primary goal is to analyse the 
determinants of crowdfunding projects using logit 
regression. Since there is a need to consider many 
explanatory variables in the analysis, a logistic 
regression model is employed, where the aim is to 
identify which independent variables have strong 
predictive power in terms of campaign success.  

This paper consists of five chapters: the first is 
devoted to a literature review of crowdfunding, 
followed by a chapter on the methodology and data 
used. The third section of the paper is dedicated to 
describing the results of logistic regression. At the 
end of the paper, there is a discussion on the paper’s 
results, possible extensions of the research and the 
overall conclusion. 

 
Crowdfunding: A Literature Review 

 
We encounter the term crowdfunding nowadays 

more often also in our latitudes, but it is still an 
unusual phenomenon of the modern age for the 
majority of the Czech and Slovak population. 

Crowdfunding is perceived by the European 
Commission (2016, p. 12) as part of the broader 
world of financial innovation allowed by 
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technological advances, also known as FinTech. One 
of the FinTech subcategoriesis the Alternative 
Financing (AltFi) subcategory. AltFi refers to 
technology-based market financing outside the 
traditional financial system and includes 
crowdfunding, online marketplaces for consumer 
and commercial lending, invoicing and third-party 
platform payments (Terry et al. 2015).

However, the definition of crowdfunding meets a 
myriad of different definitions (GPFI 2016, p. 19; 
Kirby & Worner 2014, p. 4; European Commission 
2016, 2019; FCA 2020; SEC 2019; World Bank 
2013); they all have three key components in 
common, shown in Fig. 1.

Source: authors’ processing based on Jenik et al. 2017, p. 7

Figure 1. Key components of crowdfunding

According to Jenik et al. (2017, p. 7), a critical 
disruptive effect of crowdfunding is that 
intermediation by traditional financial institutions is 
kept to a minimum, as funds are channelled directly 
from backers to fundraisers through the platform. 

A project is considered successful in the 
crowdfunding industry when it can obtain sufficient 
financial support from crowd funders. Different 
types of crowdfunding on the market are generally 
divided into four models, shown in Fig. 2.

Source: authors’ processing based on Zhao et al. 2019

Figure 2. Types of crowdfunding

The results of Di Pietro & Butticè (2020) study 
suggest that, for different group funding models, 
both formal and informal institutions play an 
essential role in determining what can be considered 
a prudent decision.

In particular, Di Pietro and Butticè (2020) show 
that the size of the collective finance market is more 
significant in countries with a favourable business-
friendly legal environment and a well-developed 
financial market. They also emphasise that 
individualistic societies are more open to group 
financing in all its forms.

Thanks to the rapid development of Internet 
technologies and the prosperity of e-commerce, 

reward-based crowdfunding has become a new star 
in online retail commerce and is of tremendous 
importance in raising finance in exchange for 
additional rewards (Guan et al. 2020). The rewards 
for contributors are mostly product samples, early 
rights to purchase a product or service, or even 
honourable mention (Zaggl & Block 2019).

According to Zhao et al. (2019), the basis for this 
type of funding is that reward-based crowdfunding 
platforms are not producers, publishers or marketers 
but a sophisticated intermediary that connects 
activists with supporters and allows them to 
communicate with each other to assess campaign 
benefits and prospects.
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Factors influencing the success of online 
crowdfunding campaigns 
 

Just as we distinguish between individual 
crowdfunding models, the factors that affect them, 
whether positive or negative, also differ. Thus, the 
factors influencing the success of crowdfunding 
campaigns are not universally valid for all available 
crowdfunding models. Shneor and Vik (2020) 
identified factors influencing the success of 
crowdfunding campaigns based on individual 
crowdfunding models; those influencing the success 
of reward-based crowdfunding campaigns are 

 non-profit sector;  
 female campaign creator;  
 the historical accompanying other campaigns by 
the current campaign creator;  
 the fundraiser's previous experience of 
successfully obtaining funding;  
 the number of contacts in the fundraiser's social 
networks;  
 levels of the concept of creativity and innovation;  
 the use of precise language in the campaign texts;  
 campaign text length;  
 the number of updates provided;  
 video inclusion;  
 perception of the quality of campaign elements;  
 perception of the level of preparedness of the 
campaign;  
 use of prosocial stimuli;  
 the number of rewards offered;  
 external support;  
 the number of comments and interactions with 
contributors;  
 sharing on social networks by supporters;  
 fake advertising on social networks;  
 the state of the level of support at the time of view 
of the potential supporter and 
 funding in the early stages of the campaign. 
 

Zooming out and in on crowdfunding  
 
The impact and role of alternative financing 

worldwide continue to grow, with alternative 
financing platforms raising as much as US$304.5 
billion in 2018. This volume represents funds that 
have been raised through online alternative financing 
platforms and successfully delivered to individuals, 
businesses and other fundraisers but does not include 

platform or transaction fees (Cambridge Centre for 
Alternative Finance 2020, p. 24). In 2019, the 
amount collected was significantly lower at $175.7 
billion. The declining trend was also recorded in the 
following year, i.e. in 2020, when “only” $113.7 
billion was collected (Cambridge Centre for 
Alternative Finance 2021, p. 70). 

This decline in global volume is mainly due to a 
sharp decline in alternative financial activity in 
China, where it fell by 35% between 2019 and 2020. 
Without the Chinese market, the global alternative 
financing market increased by 24%, from $91 billion 
in 2019 to $113 billion in 2020 (Cambridge Centre 
for Alternative Finance 2021, p. 70). 

The European alternative financing market 
boomed until 2020, when it saw its first decline since 
2013, from $23.2 billion in 2019 to $22.6 billion in 
2020. The United Kingdom continued to be the most 
significant contributor, accounting for $12.6 billion 
in 2020 (Cambridge Centre for Alternative Finance 
2021, p. 70). However, the share of the European 
Union’s crowdfunding funding markets (not 
including the United Kingdom) is still low, with little 
cross-border activity (Chervyakov & Rocholl 2019). 
That is exacerbated by the fact that although the 
existence and market distribution of crowdfunding 
types in Slovakia and the Czech Republic are similar 
at the global level, the country’s low level of 
awareness and conservatism is hampering the pace 
of development of this type of funding/accumulation 
in these areas (Šoltés & Štofa 2016). 

Central European countries are considered small, 
and their markets have limited absorption capacity, 
including crowdfunding markets, so it is necessary 
to raise funds abroad. Domestic platforms focus on 
regional projects, which may differ in type, budget 
and area of implementation, rather than those located 
on international portals (Elexa et al. 2018). 

Elexa et al. (2018) found that crowdfunding 
platforms have decreased recently, especially in 
Slovakia. The decrease can be caused by the effect 
of a small economy and relatively intense 
competition from the Czech Republic, as Czech 
platforms are relatively easily accessible and 
attractive for the Slovak donor crowd, mainly due to 
a low language barrier. 

Proof of this statement is the relatively small base 
of crowdfunding platforms of individual models of 
crowdfunding operating in the conditions of the 
Slovak Republic (Table 1). 
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Table 1. 
Crowdfunding platforms actively operating in Slovakia 

 

Crowdfunding model 
Name of the 

crowdfunding 
platform 

Year of 
launch of 

the 
platform 

Platform website 

Equity crowdfunding 
Crowdberry 2015 https://www.crowdberry.eu/ 
Investícia 

Slovensko 
2019 https://investiciaslovensko.sk/ 

Lending 
crowdfunding 

Business 
loans 

Conda 2013 https://www.conda.sk/sk/home-
slovakia/ 

Finnest 2014 https://www.finnest.com/sk/ 
PORT Invest 2017 https://www.portinvest.sk/ 

P2P 

Žltý melón 2012 https://www.zltymelon.sk/ 
Zinc Euro 2015 https://www.zinceuro.sk/ 
Finzo 2016 https://finzo.sk/sk/ 
Majak.sk 2018 https://majak.sk/#/ 
Wishmaker 2018 https://www.wishmaker.sk/ 
Pôžičky od ľudí - https://www.pozicky-od-ludi.sk/ 

Donation 
crowdfunding 

Dobrá krajina 2009 https://www.dobrakrajina.sk/sk/ 
ĽudiaĽudom 2011 https://www.ludialudom.sk/ 
Srdce pre deti 2011 https://www.srdcepredeti.sk/ 
DARUJME.SK 2012 https://darujme.sk/ 

Reward crowdfunding 
Hithit 2014 https://www.hithit.com/sk/home 
StartLab 2015 https://www.startlab.sk/domov/ 
startovač 2017 https://www.startovac.cz/ 

Source: the websites of crowdfunding platforms and Creative Industry Forum, Interreg Central Europe; 
authors’ processing  

 
The Slovak Republic has a less developed sector 

of collective financing than the Czech Republic, as 
evidenced by the fact that Czech portals for the 
crowdfunding model based on rewards (Table 2) are 
the main driving force behind the growth of reward-
based crowdfunding in Slovakia. On the other hand, 

it should be noted that donation-based models and 
loan models play a more important role in Slovakia 
than in the Czech Republic. The unexplored territory 
remains the equity/capital model, a relatively new 
and underused type of crowdfunding for both 
countries (Šoltés & Štofa 2016). 

 
Table 2.  

Crowdfunding platforms actively operating in the Czech Republic 
 

Crowdfunding model 
Name of the 

crowdfunding 
platform 

Year of 
launch of 

the 
platform 

Platform website 

Equity crowdfunding 

Crowdberry 2015 https://www.crowdberry.eu/ 
Penězdroj 2015 https://penezdroj.cz/ 
Fundlift 2016 https://www.fundlift.cz/#/cs/ 
Crofungo 2019 https://crofungo.cz/ 
INVESTOWN 2020 https://www.investown.cz/ 

Lending 
crowdfundin

g 

Business 
loans 

Roger 2013 https://www.roger.cz/ 
Fingood 2015 https://fingood.cz/ 
SymCredit 2015 https://www.symcredit.com/cs

/ 
Upvest 2017 https://www.upvest.cz/ 

P2P 

Žlutý meloun 2012 https://www.zltymelon.sk/?lan
g=cs_CS 

Zonky 2015 https://zonky.cz/ 
Bondster 2017 https://www.bondster.com/cz 
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Donation
crowdfunding

Nadační fond 
pomoci

2012 https://www.nfpomoci.cz/

Darujme.cz 2012 https://www.darujme.cz/
Donio 2019 https://www.donio.cz/

Reward crowdfunding

Hithit 2012 https://www.hithit.com/cs/ho
me

SPORTSTARTER 2014 http://www.sportstarter.cz/cs/
Vision Partners 2014 https://www.visionpartners.cz/
Penězdroj 2015 https://penezdroj.cz/
startovač 2017 https://www.startovac.cz/
Donio 2020 https://www.donio.cz/

Source: the websites of crowdfunding platform; Creative Industry Forum, Finlord; authors’ processing

METHODS AND DATA

In line with the paper’s goal, the logistic regression 
analysis was run to analyse the determinants of 
crowdfunding projects. The data employed in the 
empirical analysis were manually obtained from the 
official website of the Hithit platform using the 
Octoparse program. The data set consisted of 3,694 
projects, representing all the published projects on 
the platform until March 2021. However, this sample 
was adjusted for extreme values; we removed all 
projects with a target amount higher than €50,000 
(14 projects) and those with a fulfilment percentage 
exceeding 500% (13 projects). Based on this 
modification, 3,667 published Czech and Slovak 
project campaigns on the Hithit platform entered the 
subsequent logit model analysis.The Hithit platform 
is the best-known and largest Czech crowdfunding 

platform based on the reward model, also operating 
in the Slovak market. According to its marketing, 
Hithit connects creative people with those who want 
to support them. It is a place that fulfils the dreams 
of artists, creatives, designers, developers, and 
geniuses. Hithit is a space only for financing new 
ideas and creative intentions, publishing music 
albums, filming, producing innovative or newly 
designed products, developing software, mobile 
applications, etc. (Hithit).

Since its inception in 2012, the Hithit platform 
has “received” more than €12,634,882 out of more 
than 1,873 successfully funded projects published on 
the platform by March 2021*. Interestingly, the 
platform experienced its most remarkable growth in 
2020, when 790 project campaigns were developed, 
with up to 439 successfully completed, representing 
the highest percentage of success since the platform 
was launched.

Source: authors’ processing based on obtained data from Hithit

Figure 3. Evolution of the projects on the Hithit platform in 2013–2021*

Several variables were under consideration to 
examine the impact on crowdfunding campaigns’ 
success. Their selection was preceded by a study of 
existing research on crowdfunding. A detailed 

overview of all used variables is listed in Appendix 
A, and descriptive statistics on the variables are 
given in Table 3.
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Table 3. 
Descriptive statistics on the majority of the variables 

 
Variable Mean Standard 

deviation 
Minimu

m value 
Media
n 

Maximu
m value 

Updates  2.64 3.83 0 1 47 
Contributors 101.92 194.04 0 46 4576 
Comments  0.93 2.08 0 0 36 
Target Set  5255.74 5589.63 191 3295 49732 
Number of reward options 14.02 8.31 2 12 82 
Number of photos 10.54 5.73 0 10 21 
Min 3.18 2.98 0 2,34 58.51 
Max 465.90 278.97 5 390,09 999 
Year - 2.22 2013 2017 2021 
Words in name  4.48 2.40 0 4 13 
Words in text 734.53 300.20 0 703 2292 
Number of attempts 1.14 0.81 1 1 18 
Fans 1631.57 7497.73 0 0 206889 

Source: authors’ processing 
 
When including the Updates variable in the 

model, we were inspired by Shneor and Vik (2020), 
Mollick (2014), Aleksina et al. (2019) and Kromidha 
and Robson (2016). In selecting the Contributors 
variable, we were inspired by Song et al. (2019), 
Zhao et al. (2019) and Mollick (2014). Shneor and 
Vik (2020), Mollick (2014), Aleksina et al. (2019) 
and Kromidha and Robson (2016) inspired us to 
include the variable Comments in our model. The 
inclusion of the Target Set variable was inspired by 
Song et al. (2019) and Mollick (2014). Mollick 
(2014) also used the Category variable, which we 
then included in the model. When including the 
Country variable in the model, we were inspired by 
Song et al. (2019), Mollick (2014) and Kromidha 
and Robson (2016). Authors Shneor and Vik (2020) 
and Byrnes et al. (2014) inspired us to include 
Number of reward options variable in the model. The 
Video variable was included in the model based on 
an inspection by Shneor and Vik (2020), Mollick 
(2014) and Aleksina et al. (2019). The variable 
Number of photos was included in the model thanks 
to the inspiration of Aleksin et al. (2019). 
Lukkarinen et al. (2016) inspired us to include the 
Min and the Max variable in the model. The variable 
Year was included in the model based on inspiration 
from Song et al. (2019). The variable Words in text 
was used by Shneor and Vik (2020) and Thapa 
(2020) in their models. We included the Fans 
variable, representing the number of registered users 
of the Facebook social network that liked the 
campaign’s Facebook page, in the model based on 
inspiration from Shneor and Vik (2020), Mollick 
(2014), Lukkarinen et al. (2016), Kromidha and 
Robson (2016) and Byrnes et al. (2014). 

Using a logistic regression model, we 
subsequently analysed the data obtained mainly from 
the crowdfunding platform Hithit, supplemented 
with the social network Facebook. The analysis was 
performed in the RStudio program, using a binary 

logistic regression model. The use of logistic 
regression analysis was decided based on our 
literature study, looking at the motivation of 
crowdfunding researchers who analyse factors that 
significantly influence the success of campaigns 
implemented on crowdfunding platforms (e.g. Thapa 
2020; Song et al. 2019; Mollick 2014; Kaur & Gera 
2017). 

Our logistic regression model belongs to binary 
models, where the dependent variable can take only 
two values: 1 (success) and 0 (failure). Compared to 
the linear probability model, the logit model serves 
as a convenient nonlinear alternative because it 
ensures that the adjusted probabilities are strictly 
between 0 and 1 (Wooldridge 2012; Aldrich & 
Nelson 1984). 

The logit scale solves this problem by 
mathematically transforming the original linear 
regression equation to provide the logit or natural 
logarithm of the probability of being in one result 
category versus another (Stoltzfus 2011, p. 1099–
1104): 

1 2 k   (1) 
However, since the logistic model does not 

require the fulfilment of most assumptions of linear 
regression and general linear models based on the 
OLS method, it is mainly the assumption of linearity, 
residue normality and homoscedasticity (Statistics 
Solutions 2021). The only assumption tested was 
multicollinearity (null hypothesis: all explanatory 
variables are orthogonal).  

The logit model assuming the cumulative 
distribution function G (Wooldridge 2012) can be 
expressed as 

0 1 1 k

k  
 
 

(2) 
where β0 is an intercept and β1, …, βk are parameters 
associated with the variable x1, …, xk. 
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In our case, using Equation (2), the main logit 
model based on data obtained from the 
crowdfunding portal Hithit and the social network 
Facebook was defined in the form: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(3) 
  

RESULTS  
 

The estimated logit model results are shown in detail 
in Appendix B. Statistically significant variables are 
displayed in Table 4. The model does not suffer from 
multicollinearity, as the generalised variation 
inflation factor and the reduced generalised variation 
inflation factor are very low (Appendix C). Before 
the further estimation of the model, we also tested 
the power of the model, using McFadden’s pseudo 

2, known as a likelihood-ratio index, which was 
0.7253328 and Nagelkerke pseudo R2, which came 
to 0.8455200. Based on those results, we can fairly 
say that our model quite neatly predicts the outcome, 
and therefore, we continued our estimating process. 

Considering the results of applying logit 
regression to our model, we can say that the variables 

Updates, Contributors, the logarithm of Target Set 
and Max belong to the statistically significant 
variables at the level of significance α = 0.001. 
Number of reward options and Words in text are 
statistically significant at the 10% level, while the 
categories Arts and Country Slovakia are equally 
essential. The categories Theatre, Sports, 
Technology and Education are significant at the 5% 
level. The variables Fans and Video are significant 
at the 1% level, as is the Music category. 

Based on the regression results, it is shown that 
although the variable Fans is significant, the odds 
ratio corresponding to this variable is very close to 1 
and therefore has no real impact on a success of a 
campaign. 

Among the variables whose increase positively 
affects the campaign’s odds of success, we include 
Updates, where an increase by one unit, ceteris 
paribus, increases the odds of success by 11.6%. 
Increasing the number of contributors while 
maintaining the other variables fixed will also 
increase the likelihood of the campaign succeeding 
by 8%. Including a video in a campaign, ceteris 
paribus, will increase the likelihood of a campaign 
succeeding by up to 66.7%. Increasing the maximum 
amount of a one-time contribution by €1 will 
increase the campaign’s odds of success by 0.13%, 
assuming that the rest of the variables remain fixed. 

Number of reward options is included among the 
variables whose increase negatively affects the 
campaign’s odds of success: increase by one reward 
option, ceteris paribus, reduces the likelihood of 
success by 2.5%. Increasing the number of words in 
the campaign text by one reduces the campaign’s 
odds of success by 0.05% while maintaining the 
other variables fixes. The Target Set variable is 
another variable whose 1% increase in logarithm, 
ceteris paribus, causes up to a 94% decrease in odds 
of project success. 

 
Table 4. 

Results of logit estimation: statistically significant variables 
 

Variable β coefficient 
(significance level) 

Standard 
errors Ratio of chances 

Intercept 2.4510 0.7191 11.5999 

Updates  0.1100 
(****) 

0.0261 1.1163 

Contributors 0.0777 
(****) 

0.0032 1.0808 

Target Set  -2.8830 
(****) 

0.1634 0.0559 

Category  

Theatre 1.0730 
(**) 

0.4758 2.9232 

Music 0.9385 
(***) 

0.3611 2.5561 

Sport 0.9613 
(**) 

0.4294 2.6152 
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Technology 1.2440 
(**) 

0.5176 3.4708 

Arts 0.6790 
(*) 

0.3815 1.9720 

Education 1.2800 
(**) 

0.5174 3.5980 

Country  Slovakia 0.6697 
(*) 

0.3803 1.9536 

Number of reward options -0.0253 
(*) 

0.0143 0.9750 

Video 0.5107 
(***) 

0.1801 1.6665 

Max 0.0013 
(****) 

0.0003 1.0013 

Words in text -0.0005 
(*) 

0.0003 0.9995 

Fans -0.00002306 
(***) 

0.000008107 0.9999 

Note: Significance codes marked as (*), (**), (***) and (****) correspond to significance levels  
p < 0.1; p < 0.05; p < 0.01 a p < 0.001 

Source: authors’ processing 
 
For the Category variable, six of its categories 

are significant, and for all of them, the chance of 
success is higher than the reference value, i.e. the 
Antivir category. The Antivir category was chosen as 
a benchmark because of the perfect balance of 
success and failure (50% success rate) of the 
campaigns included in this category. If the project 
belongs to the Theatre category, the odds of success, 
ceteris paribus, increase by 192% compared to the 
Antivir category. The same is true if the project 
belongs to the Music category, where the odds of 
success, ceteris paribus, increase by 155% compared 
to the Antivir category. The odds of success, ceteris 
paribus, increase by 161.5% compared to the Antivir 
category if the project is included in the Sports 
category. A slightly lower percentage of the increase 
in the odds of success, ceteris paribus, than the 
Antivir category is demonstrated in the Arts 
category, precisely 97%. If the project belongs to the 
Technology category or the Education category, the 
odds of success, ceteris paribus, increase by more 
than 240% compared to the Antivir category. 

For the variable Country, the regression results 
show that if the project is included in the regional 
area of Slovakia, the odds of success of the campaign 
increase by 95% compared to the reference category 
Czech Republic, assuming that the rest of the 
variables remain fixed. 

To evaluate the predictive power of the logit 
model, an estimate was made, and its results are 
summarised in Tables 5 and 6. 

 
 
 
 
 

Table 5. 
Predictive ability of the logistics model with p=0.9 
 

 Status 
0 1 

Forecast / 
Estimate 

0 1785 459 
1 27 1396 

Source: authors’ processing 
 
The values suggest that the accuracy of the 

prediction of the estimated model can be assessed as 
solid. Of the 3,667 projects, 3,181 were correctly 
predicted, which represents an accuracy rate of 87% 
for the prediction when p=0.9.  

 
Table 6.  

Predictive ability of the logistics model with p=0.5 
 

 Status 
0 1 

Forecast / 
Estimate 

0 1711 151 
1 101 1704 

Source: authors’ processing 
 
The values suggest that the accuracy of the 

prediction of the estimated model when p=0.5 can be 
assessed as solid. Of the 3,667 projects, 3,415 were 
correctly predicted, which represents even better 
accuracy than when p=0.9, with accuracy rate of 
93%. 

An estimate of the predictive power also serves 
as a check that the predictors included in the 
estimated model play an important role in terms of 
the likelihood of success of the campaign. 

As we were interested in the importance of the 
variable fans, we subsequently adjusted the sample 
by removing all campaigns that did not have a 
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Facebook page. With this adjustment, we reduced 
the number of campaigns to 1,803. Detailed results 
of the regression analysis are in Appendix D, with 
the variable for fans remaining essentially 
unchanged from the primary model. Thus, the ratio 
of chances is again practically equal to 1. 

Changes from the model containing all projects 
(except deleted projects based on extreme values) 
are visible in statistically significant variables. There 
is no significance in the Arts category within the 
Category variable nor the Video or Words in text 
variable. In contrast, the variable Number of photos 
is significant in this model, where increasing the 
number by one photo, ceteris paribus, will increase 
the odds of success of the campaign by 4.2%. 

 

DISCUSSION 
 
Before summarising the findings arising from this 
paper, it is necessary to realise that although the 
analysis revealed some forms of relationship 
between dependent and independent variables 
considered in the logit model, there is no evidence of 
why such mechanisms exist. However, the 
significance of these coefficients does not directly 
induce a causal effect on the campaign’s outcome, 
nor does it mean that the factors in question are those 
that persuade individuals to contribute. 

This paper analyses 3,667 published project 
initiatives of the most significant Czech 
crowdfunding platform Hithit from the beginning of 
its existence (June 2012) to March 2021.  

As the use of social networks to engage the 
audience is a necessary step, we incorporated the 
variable Fans in our model. In the logistic regression, 
we discovered that the increase in the number of fans 
on the campaign’s Facebook page or on the page of 
the campaign’s creator had a negative impact on the 
odds of the campaign’s success, which is borderline 
with almost no effect due to the ratio of chances 
equal to 1. However, the findings suggest that a 
crucial aspect of the campaign’s success is the 
reasonable determination of the financial objective 
of the campaign, which is in line with several 
existing works, such as Mollick (2014). Findings 
also indicate that a more significant number of 
supporters, i.e. contributors, increases the likelihood 
of financing the campaign. This result aligns with 
several existing works, such as Thapa (2020). 

The model results also suggest that the inclusion 
of video in a campaign has a positive and significant 
impact on the likelihood of success of the campaign, 
which is in line with several existing papers (see 
Mollick 2014). In the analysed sample, almost 79% 
(2,914 out of 3,694) of projects included a short 
video clip in their campaign. This model also implies 
the significant importance of the number of reward 
options offered per percentage of campaign funding, 

with their increase harming the likelihood of 
campaign success. 

The logistic regression analysis also showed that 
the increase in the number of updates positively 
affects the odds of success. A similar conclusion that 
frequent updates are associated with tremendous 
success was reached by Mollick (2014). The positive 
effect was also shown at the maximum amount of the 
one-off contribution. On the contrary, a negative 
impact on the campaign’s success was shown by the 
number of words contained in the campaign’s text 
where a text containing a high number of words is 
less effective than a standard reference text. This 
finding is consistent with several existing works, 
such as Thapa (2020) who identified that campaigns 
in which the description contained 2,000 - 3,000 
words, had maximum probability of funding success, 
as readers are reluctant to read more than 5 minutes.. 
The regression also revealed that the project’s 
inclusion in Slovakia increases the campaign’s odds 
of success compared to its inclusion in the Czech 
Republic, while in the sample analysed by us, only 
3.3% (122) of projects were included in this country. 

As in previous academic work on crowdfunding 
by Mollick (2014), our analysis also showed that the 
categorization of projects is significant to increased 
campaign success odds. 

 
Restrictions and possible extensions 

 
As this paper analyses non-experimental data, it 

encounters several limitations. 
The Hithit project policy is a constraint that could 

prevent the generalisation of the results; if the target 
amount is not collected from project fans and the 
community, the project creators can pay the rest 
themselves. As a result, the lack of information on 
the number of projects co-financed by their founders 
may compromise the reliability of the published 
results. 

An insufficient number of explanatory variables 
included in the analysed file can also be considered 
as an aspect influencing the results. Despite our 
efforts to include as many relevant variables as 
possible in the models, many more could help us 
better understand how online crowdfunding 
campaigns work. In further studies, it would be 
beneficial to pay even more attention to the 
Facebook pages of campaigns and focus on other, in 
some cases perhaps more widespread, social 
networks today, such as Instagram, TikTok or 
Twitter. It would also be interesting to study whether 
the frequency of contributions is constant throughout 
the campaign on social media or whether changes 
occur as the end of the campaign approaches. 

It would also be worth considering investigating 
whether synchronised publication of updates on the 
crowdfunding platform and on social networks has 
any effect on success.   
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Like most scientific work, this paper focuses on 
what happens during the campaign implementation 
phase. However, it could be interesting to examine 
the events after the end of the campaign, as at this 
stage, supporters have the highest expectations and 
campaign creators are expected to meet their social 
responsibilities. An analysis of the supporter-
campaign creator relationship would be beneficial, 
as the interaction of campaign creators with their 
donor audience may well be the key to other 
successful projects or collaborations. 

The analysis performed in this work provides the 
reader with a view only on projects published on the 
most significant Czech reward-based crowdfunding 
platform, Hithit. In addition to this would also be 
interesting to analyse other operators operating in 
both Slovakia and the Czech Republic. By 
comparing the results of these analyses, it would be 
possible to form a better picture of the use of the 
remuneration crowdfunding model and the 
effectiveness and use of the crowdfunding 
intermediaries themselves. 

The pandemic associated with the spread of 
COVID-19 has also led to a boom in crowdfunding, 
as a new category of Antivir has been created on the 
Hithit platform. Since its launch in 2020, 183 
projects have been published, with more than 50% 
of them (92) successfully funded. For this reason, it 
would be interesting to shift the focus from 
campaign creators to those who support them. 
Understanding the motivation and identifying the 
incentives contribute to the decision of whether to 
donate funds would be in the interests of all those 
seeking collective funding, in whatever form. 

 

CONCLUSION 
 
Reward-based crowdfunding is an innovative way of 
financing that allows individuals or companies to 
raise the funds needed to implement their project 
ideas. This work analyses 3,667 project campaigns 
published on the most prominent Czech 
crowdfunding platform, Hithit. The data set 
represents all published projects from the platform’s 

launch in 2012 to March 2021. The main goal of the 
work was to determine which variables significantly 
impacted the campaign’s success. 

Because several explanatory variables had to be 
considered, this work uses a logistic regression 
model. Based on the estimated results of the analysis, 
it is possible to transform significant findings into 
general recommendations for future creators of 
crowdfunding campaigns. 

The regression analysis showed that the result of 
the campaign affects the number of fans on the 
Facebook pages of the campaigns. This finding 
aligns with previous findings of crowdfunding 
researchers perceived by supporters/fans on social 
networks of campaigns as the equivalent of the usual 
fundraising from family and friends. It has also been 
shown that including video in a campaign positively 
affects its success. The campaign’s success 
significantly and negatively depends on the set 
financial goal of the campaign, thus the higher the 
goal, the lower the chance of success. This finding is 
also in line with previous findings of crowdfunding 
researchers. Project creators should thus focus on 
adequately setting the financial goal of the project 
and on including video in the campaign, as well as 
paying sufficient attention to the presentation of their 
idea on social networks since the interaction with 
supporters of their ideas is important, as they are 
likely to be an initial source of significant funding 
for other projects. 

The above findings also suggest that there may 
be other factors that significantly affect the success 
of a crowdfunding campaign. For example, the 
model estimated here did not include information 
about other social networks or information about the 
funders of campaigns. 

Overall, findings can serve as a basis for further 
research focusing on both crowdfunding based on 
reward and the use of this method of financing in the 
conditions of Slovakia and the Czech Republic. It 
might also make sense to focus on researching the 
activities of campaign creators on other social 
networks or watching what happens after the 
campaign ends. 
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Appendices 
 
Appendix A. Key variables used in regression analysis 
Variable Description of the variable Source 

Updates  The number of announcements campaign creators add to a project during an 
ongoing campaign on the Hithit platform. 

Hithit 
platform 

Contributors The number of contributors who decided to support the project during the 
campaign. 

Hithit 
platform 

Comments  The number of comments on the project from project supporters on the 
Hithit platform. 

Hithit 
platform 

Target Set  The financial objective of the campaign (in EUR) that needs to be raised for 
a project to be considered successful. 

Hithit 
platform 

Category  

A group of variables corresponding to the classification of a project into a 
specific category on the Hithit platform. Each project falls into one of the 
following categories: Music, Literature, Community, Arts, Education, 
Film, Sports, Food, Design, Technology, Theatre, Fashion, Photography, 
Impact Hub, Games, Dance, Media, Ecology, Summer School, and 
Vodafone Foundation 

Note: Since 2020, during the pandemic associated with the new coronavirus 
(COVID-19) and the abovementioned categories, it is also possible to 
include the project in the Antivir category. 

Hithit 
platform 

Country  
A categorical variable corresponding to the classification of the project into 

a particular geographical area, with the following four categories of 
variable: Czech Republic, Slovakia, Other and Unclassified. 

Hithit 
platform 

Number of 
reward 
options 

The number of reward options that campaign creators offer in exchange for 
donations to the campaign. Each donor will choose one of these rewards 
when making a financial contribution, which will only be delivered to 
him/her if the campaign is successful. 

Hithit 
platform 
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Video A binary variable representing the value 1 (TRUE) if the project has a video 
published on the Hithit platform, otherwise 0 (FALSE). 

Hithit 
platform 

Number of 
photos The number of photos published for the project on the Hithit platform. 

Hithit 
platform 

Min The minimum amount of a one-time contribution to the campaign. 
Hithit 

platform 

Max The maximum amount of a one-time contribution to the campaign. 
Hithit 

platform 

Links 
A binary variable that is TRUE if the project on the Hithit portal contains 

links to either the project/project creator’s website or the project/project 
creator’s social media page, otherwise FALSE. 

Hithit 
platform 

Year A number that reflects the calendar year the project was published on the 
Hithit portal. 

Hithit 
platform 

Words in name The number of words that make up the name of the campaign. 
Hithit 

platform 

Words in text The number of words in the campaign description. 
Hithit 

platform 
Number of 

attempts 
The number of times campaign creators launched a campaign on the Hithit 

platform. 
Hithit 

platform 

Fans The number of registered users of the Facebook social network that liked the 
campaign’s Facebook page. 

Facebook 

Source: authors’ processing 
 

Appendix B. Detailed results of logistic regression 

Variable 
β coefficient 
(significance 

level) 

Standard 
errors Ratio of chances 

Updates  0.1100 
(****) 

0.0261 1.1163 

Contributors 0.0777 
(****) 

0.0032 1.0808 

Comments -0.0752 0.0479 0.9275 

Target Set  -2.8830 
(****) 

0.1634 0.0559 

Category  

Theatre 1.0730 
(**) 

0.4758 2.9232 

Design 0.3741 0.5257 1.4537 
Ecology 0.6090 0.7586 1.8387 
Film 0.6235 0.4214 1.8654 
Photography -2.5700 3.4520 0.0765 
Games 0.0068 0.7797 1.0068 

Music 0.9385 
(***) 

0.3611 2.5561 

Impact Hub -0.6622 1.2200 0.5157 
Food -0.9832 0.6024 0.3741 
Community 0.4194 0.3753 1.5211 
Summer School -0.6610 3.8080 0.5163 
Literature 0.6112 0.3869 1.8426 
Media -0.4595 1.1570 0.6316 
Fashion 0.8933 0.9750 2.4431 
Vodafone 

Foundation -0.1059 2.0190 0.8995 

Sports 0.9613 
(**) 

0.4294 2.6152 

Dance 0.3133 1.3140 1.0318 

Technology 1.2440 
(**) 

0.5176 3.4708 

Arts 0.6790 
(*) 

0.3815 1.9720 
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Education 1.2800 
(**) 

0.5174 3.5980 

Country  

Other 0.2816 0.3999 1.3252 
Unclassified 0.0011 0.1780 1.0115 

Slovakia 0.6697 
(*) 

0.3803 1.9536 

Number of reward options -0.0253 
(*) 

0.0143 0.9750 

Video 0.5107 
(***) 

0.1801 1.6665 

Number of photos 0.0187 0.0133 1.0189 
Min 0.0254 0.0246 1.0257 

Max 0.0013 
(****) 

0.0003 1.0013 

Links  -0.5024 0.4179 0.6051 
Year 0.0077 0.0356 1.0077 
Words in name 0.0178 0.0301 1.0180 

Words in text -0.0005 
(*) 

0.0003 0.9995 

Number of attempts 0.1309 0.1180 1.1399 

Fans -0.00002306 
(***) 

0.000008107 0.9999 

Note: Significance codes marked as (*), (**), (***) and (****) correspond to significance levels  
p < 0.1; p < 0.05; p < 0.01 a p < 0.001. Source: authors’ processing 

 
Appendix C. Results of multicollinearity test for main logit model 
Variable GVIF Df GVIF(1/(2*Df)) 
Updates  1.0369 1 1.0183 
Contributors 1.1564 1 1.0753 
Comments 1.8890 1 1.3744 
Target Set  1.1281 1 1.0621 
Category  1.9682 20 1.4029 
Country  2.5760 3 1.0239 
Number of reward options 1.2383 1 1.0363 
Video 1.4528 1 1.2053 
Number of photos 1.1852 1 1.0886 
Min 1.1784 1 1.0855 
Max 1.1608 1 1.0774 
Links  1.3208 1 1.1493 
Year 1.0768 1 1.0377 
Words in name 1.3842 1 1.1765 
Words in text 1.0881 1 1.0431 
Number of attempts 1.2669 1 1.1255 
Fans 1.0395 1 1.0195 

Source: authors’ processing 
 
Appendix D. Detailed results of logistic regression for campaigns with Facebook pages 

Variable 
β coefficient 
(significance 

level) 

Standard 
errors Ratio of chances 

Intercept 17.5300 
(****) 

1.675 41037629.65 

Updates  0.1268 
(***) 

0.04273 1.1352 

Contributors 0.07632 
(****) 

0.004481 1.0793 

Target Set  -2.8590 
(****) 

0.2368 0.0573 
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Category  

Theatre 1.5530 
(**) 

0.6742 4.7256 

Music 1.2980 
(**) 

0.5239 3.6620 

Sports 1.4630 
(**) 

0.6438 4.3189 

Technology 1.5170 
(*) 

0.7740 4.5585 

Education 1.5080 
(**) 

0.6838 4.5177 

Number of reward options -0.0577 
(***) 

0.01959 0.9439 

Number of photos 0.0411 
(**) 

0.01954 1.0420 

Max 0.0014 
(****) 

0.0004028 1.0014 

Fans -0.00002308 
(***) 

0.000008312 0.9999769 

Note: Significance codes marked as (*), (**), (***) and (****) correspond to significance levels  
p < 0.1; p < 0.05; p < 0.01 a p < 0.001. Source: authors’ processing 
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SUMMARY 

Mobile banking on applications is increasingly becoming an effective channel in the development of banking 
services. The increase in smartphone penetration globally and customers spending more time on business 
applications raise questions for bank managers on how to entice customers to continue using mobile banking 
applications. This study examines factors influencing the continuous intention to use mobile banking applications 
by combining, the technology acceptance model TAM model and trust factor. Research indicates that perceived 
usefulness and trust directly influence continuous intention to use mobile banking apps, while perceived ease-of-
use and perceived risk indirectly influence continuance intention to use mobile banking apps through the trust 
factor. the moderating effect of demographics factors found that higher age will negatively affect the relationship 
between trust and continuous intention to use mobile banking apps. 
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INTRODUCTION 
 
Consumer demand for Internet banking solutions has 
risen in recent years (Ezzi 2014), banks have 
endeavoured to facilitate bank transfers and to 
provide a measure of safety to deliver these services 
to customers through the latest means and methods. 
The development in the provision of financial 
services over the internet and smartphones led to a 
drop in the demand for old traditional methods in 
developed countries (Murinde et al.). 

Mobile banking applications on smartphones 
have become a necessary and integral banking 
channel that empower clients to carry out monetary 
exchanges such as balance inquiries, financial 
transactions, paying loan instalments utilising 
smartphones, tablets, or other personal digital 
assistants (Alalwan et al. 2016). The penetration of 
smartphones and wearable devices plays a critical 
role in banking services that will less depend on 
traditional banking and allow clients to be able to 
conduct their financial transactions anytime and 
anywhere (Mullan et al.  2017). According to one 
source of mobile banking statistics, about three 
quarters of the UK population use mobile devices to 
manage their finances (Perić 2022). Especially 
during the period of the Covid-19 pandemic, people 

tend to spend more time using mobile devices and 
mobile applications (Santamaria, et al. 2020). 

Most studies in field of mobile banking adoption 
have only focused on the behaviour intention to 
adopt mobile banking services (Phan 2020). 
However, there is much less information about 
which factors influence the customers’ behaviour in 
the post-adoption stage of mobile banking services. 
Studies on continuous behaviour in using 
information systems are as important as the initial 
use, and even more beneficial in terms of cost to 
acquire new customers (Bhattacherjee 2001). 
Understanding customer's behaviour toward 
continuous usage of a technology was always of 
interest to researchers and industry, and several 
studies have been presented in this topic, some of 
which adopt the technology acceptance model 
(TAM) expectation-confirmation model, and others 
used different models.   

Susanto et al. (2016) extended the expectation-
confirmation model (ECM) to investigate the 
determinants of continuance intention to use banking 
services on smartphones. The study revealed that 
user satisfaction, perceived usefulness and self-
efficacy have a significant impact on continuance 
intention to use services. The study highlighted the 
role of trust in customer relationships and suggests 



Al Laheebi Ghayth Ali Jarad 

 62 

that customers have more concerns about security 
and privacy when using mobile banking services on 
smartphones. In a study on a mobile fintech payment 
services in Korea, Lim et al. (2018) combined the 
expectation-confirmation model with additional 
factors such as fintech knowledge and perceived 
security and found that among studied variables only 
perceived usefulness PU and satisfaction have a 
direct influence on continious intention to use. A 
study conducted by Albashrawi & Motiwalla (2019) 
found that perceived usefulness and perceived ease-
of-use had significantly positive impacts on the 
satisfaction of mobile banking customers, and that 
satisfaction would influence the continued usage of 
mobile banking services. This study also highlighted 
that only perceived ease-of-use and personalization 
directly impact on continued usage of mobile 
banking.   

However, these findings of these previous 
studies are not consistent and need more evidence. 
Moreover, most previously published studies are 
limited to developed countries with strong IT 
capabilities. Therefore, there is a lack of research in 
developing countries such as Iraq; there is still a 
knowledge gap that needs to be narrowed. To 
achieve this purpose, this study investigates the 
proposed model based on TAM theory and the factor 
of trust. The objective of this paper is to evaluate the 
integrated TAM model and trust in continuous 
intention to use MB in Iraq. Firstly, this study begins 
with a brief introduction to mobile banking. In the 
second section, a literature review about the 
continuous intention to use MB and the proposed 
model is provided. The third section is concerned 
with the methodology used for this study and the 
fourth section presents the main findings. The last 
three sections include discussion, contributions, 
limitations, and conclusion.  

 

LITERATURE REVIEW  
 

Continuous intention to use mobile banking 
 
Mobile banking adoption has been conducted by 

many previous studies. By applying the established 
theories such as the technology acceptance model 
(TAM), the unified theory of acceptance and use of 
technology (UTAUT), the Task-Technology Fit 
(TTF), The theory of planned behavior TPB, factors 
found to be influencing the intended use of mobile 
banking have been explored in several studies. So 
far, however, there has been little discussion about 
which factors influence the decision to continue 
using MB applications. Recently, some researchers 
have suggested using the expectation-confirmation 
theory and extended post-acceptance model to 
provide a comprehensive understanding of which 
factors affect the decision to continue using mobile 
services (Al-Emran et al. 2020; Lim et al. 2018; 

Susanto et al. 2016). The ECM model is built on 
expectation-confirmation theory (ECT) (Oliver 
1980), which is further refined using auxiliary 
theories and empirical findings from prior 
information systems (IS) use research. To explain IS 
use behaviour in the post-acceptance context, 
Bhattacherjee (2001) developed the ECT and 
concluded that perceived usefulness and 
confirmation are the most important factors 
influencing users’ satisfaction in using IS. Thus, 
satisfaction directly impacts the continuance of the 
intention to use. Susanto et al. (2016) extended the 
expectation-confirmation model (ECM) to 
investigate the determinants of continuous intention 
to use banking services on smartphones. The study 
revealed that user satisfaction, perceived usefulness 
and self-efficacy have a significant impact on 
continuous intention to use. The study highlighted 
the role of trust in customer relationships and 
suggests that customers would have more concern 
about security and privacy when using mobile 
banking services on smartphones. 

Technology acceptance model (TAM)is the 
most-used model in the study of the adoption of new 
technology. In the TAM model, it was agreed that 
continuous usage covaries with the acceptance for 
the use of new technology (Davis et al. 1989). Some 
previous studies have confirmed the impact of 
factors in TAM affecting continuous decisions. In 
TAM there are two factors perceived usefulness PU 
and perceived ease of use PEOU. Although the effect 
of PU on the decision to use both pre-adoption and 
post-adoption stage is consistent, the concern about 
the impact of PEOU might be removed from those 
of experienced users in using new technology 
(Karahanna et al. 1999).  In the context of the current 
fast-changing digital era, however, firms often 
upgrade their information systems and update new 
features into applications, so it is suggested by 
(Sarkam & Jamil, 2022) that perceived ease-of-use 
would influence the decision to continue using one 
mobile application. Recently, in a study on the 
continued use of mobile learning technology, Al-
Emran et al. (2020) found that PEOU has a direct 
impact on users’ decision to continue using it. The 
TAM theory provides a useful account of how to 
explain the behaviour of customers toward IT 
innovations (Albashrawi & Motiwalla 2017). A few 
studies have begun to extend the TAM model to 
explain the post-adoption behaviour stage. Al-
Emran et al. (2020) combined TAM, TPB, and ECM 
to explain the continued use of mobile learning in the 
United Arab Emirates.  

Trust is considered to be the most important 
factor when explaining mobile banking adoption 
(Kim et al. 2009). Conducting a financial transaction 
on mobile financial service involving value and 
intangibility that are often riskier and more uncertain 
so building customers’ trust is more important to the 
success of mobile services (Kim et al. 2009). Many 
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previous studies have identified the impact of trust 
on mobile banking services (Hanafizadeh et al. 
2014). It must be said that the category of trust 
previously mentioned is often quite broad and the 
notion of trust is also different. According to 
Hanafizadeh et al. (2014), the trust of customers in 
planning to use mobile banking has three parts: trust 
in the service provider bank, trust in the cell-phone 
producer, and trust in telecommunication providers. 
These are also the three main players involved in the 
mobile banking service. Among these trusts, trust in 
banking service providers is the strongest indicator 
of trust.  

For services using new technology, the initial 
trust of customers which refers to a kind of trust 
created from lack of trying or previous experiences 
plays a vital role (McKnight et al. 1998). This means 
that after a period of using MB apps, customers’ trust 
is formed, including trusting that legal and 

technological structures adequately protect 
customers from problems on mobile banking, 
trusting that the mobile app is reliable, trusting that 
in the mobile banking app banks will maintain the 
same terms and commitments they made for other 
means of service . The evidence presented in this 
section suggests that a combination of TAM theory 
and trust can provide more important insights into 
explaining customers’ behaviour in the post-
adoption stage of mobile banking services. This 
paper will use the definition of “continuous intention 
to use mobile banking applications” suggested by 
Lim et al. (2018) who saw it as the phenomenon that 
“consumers who have the experience to use a mobile 
Fintech service intend to continuously use the 
mobile Fintech service”. Table1 includes details 
about recent studies on continuous intention to use 
mobile applications 

 
Table 1 

Recent studies on continuous intention to use mobile applications 
 

Author Subject  Theory R2 (continuous 
intention to use 
mobile services) 

Findings (on continuous intention 
to use) 

Countries 

Lim et al. 
(2018) 

Mobile 
payment 

Extended post 
acceptance 
model 

0.61 PU and satisfaction significant 
impact on continuous intention to 
use mobile payment. 

Korea 

Al-Emran et 
al. (2020) 

Mobile 
learning  

TAM, ECM, 
TBP 

0.703 PEOU, AT, PBC, SN significant 
impact on continuous intention to 
use m-learning 

UAE 

 Jamshidi et 
al. (2018) 

Mobile 
banking  

Flow 
experiences 

0.59 Flow, trust, individual mobility, 
brand equity positive affect 
continuous intention to use 
Mobile banking. 

Iran 

Albashrawi 
& 
Motiwalla 
(2017)  

Mobile 
banking 

TAM, privacy, 
personalization 

0.459 PU, privacy, and satisfaction 
have insignificant impact on 
continuous usage of MB. PEOU 
and personalization impact 
directly on continuous usage of 
MB. 

US 

Yang et al. 
(2015)  

Mobile 
banking 

Task-
Technology Fit 
& User Context 
Fit 

0.523 TTF, UCF, perceived utilitarian 
value, perceived hedonic value 
have significant impact on 
mobile channel continuance. 

China 

Susanto et 
al. (2016)  

Mobile 
banking 

Extended 
expectation-
confirmation 
model (ECM) 

0.722 Satisfaction, PU, self-efficacy 
positively affect continuance use 
intention of MB. trust has no 
impact on continuous intention to 
use. 

Korea 

Source: AT, Attitude; ECM, extended expectation confirmation; PU, perceived usefulness; Perceive behaviour 
control PBC; PEOU, perceived ease of use; Subjective norms SN; TAM, technology acceptance model; TTF, task-
technology fit; TPB, theory of planed behaviour  

 
Research model and hypotheses 

 
In our study, the TAM model and trust were 

expanded with a combination of a situational 
context: perceived risk and perceived cost. The study 

will assess the impact of factors of extended TAM 
and trust on continuous intention to use 
MB.Perceived ease of use (PEOU) According to 
TAM, PU and PEOU are the most important 
constructs influencing pre-adoption decision from 
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new technology users. Davis (1989) uses the term 
perceived ease of use to refer to the extent to which 
a person believes that using MB applications is 
effortless and uncomplicated. Previous research has 
established that PEOU did not directly impact 
behaviour intention to use mobile banking services, 
but did so indirectly through facilitating the 
relationship between PU and the intention. These 
findings refer to that banking users are willing to use 
MB services when they perceive that the ease of use 
or simply using them will contribute to improving 
their working performance and save time on 
conducting financial transactions (Alalwan et al. 
2016; Luarn & Lin 2005; Makanyeza 2017). 
Drawing on the post-adoption stage, Karahanna et al. 
(1999) highlighted the diminishing impact of 
perceived ease of use when users become more 
familiar with an IT system. In case customers have 
previous experience in using banking services via 
telephone or the internet, the influence of PEOU will 
be no longer significant. However, in Iraq, it is 
different from other countries While in other 
countries internet banking has usually been 
introduced before mobile banking, this is not the 
case in Iraq, therefore, users’ experience with online 
banking is somewhat limited. Furthermore, in a 
previous study on mobile learning, PEOU was found 
to have a direct impact on the continued use of 
mobile learning (Al-Emran et al. 2020). At the same 
time, the ease of understanding and the clarity in MB 
apps will reduce customers’ concerns and improve 
confidence in the continuous use of MB. Previously, 
perceived ease of use has also been used to explain 
the trust in the mobile system (Kumar et al.  2018; 
Nel & Boshoff  2017). 

Therefore, we hypothesise that: 
H1: PEOU has a positive significant influence on 

PU  
H2: PEOU has a positive significant influence on 

trust 
H3: PEOU significantly influences continual 

intention to use MB app. 
Perceived usefulness refers to the degree to 

which an individual believes that his or her job 
performance would be improved by using a 
particular system. Thus far, several studies have 
found evidence that perceived usefulness was the 
most influential factor impacting behaviour and 
intention to use/adopt mobile banking (Alalwan et 
al.  2016; Hanafizadeh et al. 2014; Shaikh & 
Karjaluoto 2014; Tran & Corner 2016). In some 
studies of IS continuance use, Lim et al. (2018) and 
Venkatesh et al. (2011) highlighted that perceived 
usefulness has become so important that it explains 
user behaviour in the post-using stage. Lim et al. 
(2018) suggested that service providers should be 
aware that customers have the continuous intention 
to use MB services provided that they confirm their 
security perceptions in terms of service, platform, 
network, and devices and the services that are useful 

and finally, they are satisfied with the services. 
Susanto et al. (2016) confirmed that PU plays an 
important role in using mobile banking services on 
smartphones. Chen & Li (2017) found that perceived 
usefulness after adoption has a significant impact on 
continuous intention to use mobile payment services. 
Moreover, Suh & Han (2002) found that perceived 
usefulness has a significant impact on trust in the 
acceptance stage of internet banking. Likewise, 
Afshan & Sharif (2016), Kumar et al. (2018), and 
Sarkar et al (2020) hold the view that the perception 
of mobile service users toward usefulness has a 
positive correlation with trust. Similarly, in context 
of mobile banking services, using the TAM model, 
Afshan & Sharif (2016) affirmed that both PU and 
PEOU have a significant impact on the trust of 
customers.  

Therefore, we hypothesise that: 
H4: Perceived usefulness has a positive effect on 

continuous intention to use 
H5: Perceived usefulness positively affects trust 
H6: Perceived usefulness has a significant 

influence pn the relationship between PEOU and 
continuous intention to use MB apps. 

Perceived risk refers to the degree of probability 
that there is a loss incurred from using innovative 
technology (Pavlou 2001). Because banking 
transactions on mobile devices have special features 
such as intangibility and value, customers' concerns 
are considered one of the key obstacles in deciding 
to use mobile banking applications (Hanafizadeh et 
al. 2014; Devaraj et al. 2002). Susanto et al. (2016) 
have revealed that risk, privacy, and security are the 
key concerns of trust. If the perceived risk of 
customers using the mobile banking application is 
greater, the trust of customers in that application 
would decrease, and then the intention to continue 
using the application in the future would decrease 
(Hanafizadeh et al. 2014). Sarkar et al. (2020) found 
that perceived risk has a significantly negative effect 
on trust in using mobile commerce.  

Therefore, we hypothesise that: 
H7: Perceived risk negatively affects trust 
Perceived costs refer to the customer believing 

that using online banking will require some amount 
of money (Luarn & Lin 2005). For mobile services, 
the costs of using the service often negatively impact 
the use of that service (Wu & Wang 2005). When 
using mobile banking on smartphones, bank 
customers must pay fees such as a one-time set-up 
fee, maintenance fee, and service fees for some 
transactions on smartphones. Martin (2003) argued 
that the fees associated with these ITC services 
create barriers to using banking services for low-
income people. Yu (2012) affirmed that the cost of 
using mobile banking services is one of the most 
important barriers affecting customers’ behavioural 
intention toward using mobile banking.  

Therefore, we hypothesise that: 
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H8: Perceived cost(PCO) negatively affects 
continuous intention to use MB app. 

Trust has been considered as one of the most 
important barriers to the adoption of mobile services 
(Jamshidi et al. 2018). A number of studies have 
examined the effects of trust on intention behavior in 
using mobile banking (Hanafizadeh et al. 2014). 
However, the definitions of trust vary among studies. 
McKnight et al. (2002) noted that there are four 
constructs of trust, including disposition to trust, 
institution-based trust, trusting beliefs, and trusting 
intentions. Other researchers, however, found that 
three inherent building factors of trustworthiness 
should be taken into consideration, namely: the 
trustee’s ability, benevolence, integrity (Luarn and 
Lin 2005). Therefore, the definition of trust should 
be based on the type of service and the relationship. 
In our research, trust in mobile banking refers to a 
customer’s belief that banks would have enough 
capability to be trusted (Das & Teng 2001). Wang & 
Lin (2017) found that perceived trust has a positive 
influence on continual intention to use an IS. 
Previous research has revealed that trust is a critical 
factor impact on continual intention to use mobile 
commerce (Chong 2013). When bank customers 
perceive that mobile banking providers have enough 
abilities to assure customers’ interests and 
performance meet customers’ expectations, then 
customers intend to continue using mobile banking 
apps.  

Therefore, we hypothesise that: 
H9: trust positively affects continuous intention 

to use MB apps 
H10: trust significantly influences the 

relationship between PU and continuous intention to 
use MB apps. 

H11: trust significantly influences the 
relationship between PEOU and continuous 
intention to use MB apps. 

H12: trust significant influence the relationship 
between PR and continuous intention to use MB 
apps. 

Moderating variable: Age 
In a study investigating the mobile banking 

adoption in Taiwan, Yu (2012) found that age has 
significant moderating effects between facilitating 
conditions and perceived self-efficacy on customers’ 
behaviour in adopting mobile banking. Similarly, 
Chiu et al. (2017) and Laukkanen (2016) concluded 
that age has been considered as one of the most 
significant demographic variables in context of 
internet/mobile banking services. This result can be 
explained by the fact that older customers tend to be 
more resistant to using mobile banking services 
(Laukkanen 2007, 2016). Moreover, in a study 
conducted by (Laukkanen & Pasanen 2008), it was 
shown that the proportion of customers aged 30 to 
49 was (much) larger than the younger group of 
customers in using mobile banking services.  

Therefore, we hypothesis that: 
H13: The influence of PCO on continuous 

intention to use MB apps will be moderated by age. 
H14: The influence of PEOU on continuous 

intention to use MB apps will be moderated by age. 
H15: The influence of perceived usefulness PU 

on continual intention to use MB apps will be 
moderated by age. 

H16: The influence of trust TRU on continuous 
intention to use MB apps will be moderated by age. 

 

 

 
Source: own work 

 
Figure 1. Research model 

 
RESEARCH METHODOLOGY 
 
An online survey questionnaire was used to collect 
the data. The questionnaire was distributed through 
social media networks and by email. A random 
sampling method was used. We asked the 

participants whether they are using mobile banking 
applications, then only MB application customers 
moved to the next stage which required to answer all 
the questions. As a result, after screening and 
removing duplicated cases or unintentional 
responses there were 188 valid cases for the analysis. 
The structure of studied questionnaire was divided 
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into two parts: basic demographic information and 
perception. The descriptive analysis shows that 60% 
are males while the rest are females. Manyof the 
respondents are aged between 20-40. Just a half of 
participants are employees and 11% is unemployed, 
while the others are students or retired. All of the 

respondents are smartphone users, 60% of them use 
mobile banking services once a month or less 
frequently, while 40 percent are weekly or daily 
users (more details from Table 2). In the second part, 
all participants were asked to respond using a 5-point 
Likert scale ranging from 1 to 5.  

 
Table 2 

Descriptive data 
 

Category 
  

Number of 
respondents Percentage 

Gender Male 113  60% 
Female 75  40% 

Age Less than 20-year-old 16  8.5% 
20-30 years old 70  37.2% 
30-40 years old 70  37.2% 
40-50 years old 26  13.8% 
Above 50 years old 6  3.3% 

Occupation Student 54  28.7% 
Employed 110  58.5% 
Unemployed 21  11.1% 
Retired 3  1.7% 

Education High school 21  11.1% 
Diplomat 9  4.8% 
Bachelor’s degree 64  34% 
Master’s degree 74  39.4% 
Ph.D. Degree 20  10.7% 

What kind of devices do you 
have? 

Smartphone  188  100% 
Tablet  30 16% 
Smartwatch  9 4.8% 

How often do you use mobile 
banking? 

Daily 40  21.3% 
Weekly 32  17% 
Monthly 56  29.7% 
Less frequently 60  32% 

 Source: own work 
 

RESULTS 
 
Measurement model 

 
The data management and analysis were 

performed using SmartPLS 3 (Ringle et al. 2015). A 
major advantage of SmartPLS 3 is that this software 
is useful in analysing variance-based structural 
equation modelling instead of a covariance-based 
SEM method.  

For assessing the quality of the measurement 
model, firstly, examining construct reliability, 
convergent validity, and discriminant validity was 
performed. To begin this process, the reliability was 

calculated using the composite reliability, average 
variance extracted, and Cronbach’s alpha. The value 
for composite reliability ranged between 0.814 and 
0.889 which far exceeded the minimum level of 0.7 
(Hair et al. 2013). The average variance extracted 
were greater than the threshold of 0.7 (Nunnally & 
Bernstein 1994) and the Cronbach’s alpha values 
were also greater than the cut-off value of 0.7 (Hair 
et al 2014).  Nevertheless, two indicators that had an 
outer loading below 0.70 (PR2=0.699, EE3<0.5) did 
not meet this minimum acceptance level. However, 
instead of automatically eliminating these indicators, 
we decided to keep PR2 based on the suggestion of 
Hair et al. (2011, 2014). After removing the item 
with low Cronbach’s alpha value (EE3), all criteria 
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of reliability were checked again, and we found that 
all Cronbach’s alpha values and composite 
reliability exceeded the minimum level of 0.7, and 
the average variance extracted were above the value 
of 0.5. Therefore, there was no reason for removal 
item PR2 (Hair et al. 2014). All constructs satisfied 
the criteria for convergent validity (Chin  1998). 

For establishment of the discriminant validity, 
the cross-loading value of all measurement items and 
the square root of AVEs were checked. As shown in 
Table 3, all of the intercorrelations among the items 
were below the square root of the AVEs (Fornell & 
Larcker 1981). The results from assessing the 
measurement model indicated that the measurement 
model is reliable and valid. 

 
 

Table 3 
Outer loading, Cronbach’s alpha, composite reliability, and average variance extracted 

 

Factor Items 
Outer 

Loading 
Cronbach'

s Alpha 
Composit

e Reliability 

Average 
Variance 
Extracted  

Perceived Cost 

COST1 0.827 

0.87 0.868 0.623 

COST2 0.702 
COST3 0.77 
COST4 0.849 

Perceived ease of use 
PEOU1 0.841 

0.814 0.814 0.687 PEOU2 0.816 

Perceived usefulness 

PU1 0.844 

0.889 0.889 0.667 

PU 2 0.754 
PU 3 0.851 
PU 4 0.815 

Perceived risk 

PR1 0.797 

0.861 0.863 0.682 
PR2 0.699 
PR3 0.96 

Trust 

TRU1 0.824 

0.881 0.881 0.65 

TRU2 0.843 
TRU3 0.82 
TRU4 0.732 

continuous intention to 
use 

USAGE
1 0.769 

0.862 0.862 0.61 

USAGE
2 0.803 

USAGE
3 0.774 

USAGE
4 0.778 

Source: own work 
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Table 4 
The correlation of latent variables 

 

 COST PEOU PU PR Trust USAGE 
COST 0.789      
PEOU 0.077 0.829     
PU 0.004 0.702 0.817    
PR 0.452 -0.042 -0.049 0.826   
Trust -0.281 0.411 0.473 -0.21 0.806  
USAGE -0.126 0.567 0.765 0.001 0.71 0.781 

(The square root of AVE values is shown on the diagonal and printed in bold) 
Source: own work 
 
Structural model 

 
The partial least squared analysis was used to 

examine the relationship between proposed factors 
and continuous intention to use mobile banking 
applications. The tables below provide important 
insight into customers’ behaviour. The striking result 
in Table 6 shows that for our data PU and trust 
(TRU) have a significantly positive impact on 
USAGE. The R2 value of continuous intention to use 
(0.742), trust (0.271), and PU (0.493), as shown in 
Table 6, can be considered to be at moderate level 
(Hair et al.  2014). This is a rather significant 
outcome, especially considering that an R2 level of 
above 0.2 would be considered high in disciplines 
like consumer behaviour. The criteria evaluated 
were the path coefficient and hypothesis testing, 
which shows the strength of connections between 
latent constructs of research model. To assess 
different proposed hypotheses, the bootstrapping 
process was performed using 5,000 bootstrap 
samples as recommended by Hair et al. (2014). Thus, 
an examination of different hypotheses was 
conducted, focusing on path coefficients and t-
values, as well as p-values. 

Results of the study shows that for our sample 
PU is the strongest predictor of continuous intention 
to use MB apps, followed by trust. The statistical 
tests for the collected data revealed that there was a 
significant positive effect of PEOU on PU (β=0.702, 
ρ<0.01), however, PEOU was shown to have an 
insignificant positive influence on trust (β=0.152, 
ρ>0.05) and continuous intention to use (β=-0.01, 

ρ>0.05); therefore, hypotheses H2 & H3 were 
rejected. As Table 6 shows, a significant positive 
influence of PU on both trust (β=0.358, ρ<0.01) and 
continuous intention to use MB apps (β=0.559, 
ρ<0.01) was found, which means that hypotheses H4 
& H5 were accepted. Perceived risk was found to 
have a negative and significant influence on trust 
(β=-0.186, ρ<0.05). However, perceived cost was 
found to have an insignificant influence on 
continuous intention to use (β=-0.001, ρ>0.05). 
Therefore, hypothesis H8 was rejected. Trust has a 
positive and significantlinfluence on continuous 
intention to use MB apps (β=0.45, ρ<0.01). 
Therefore, H9 was accepted. 

Using smartPLS, it is not possible to determine 
the overall fit statistics. Tenenhaus et al. (2014) 
suggest that the Goodness of Model Fit (GoF) can be 
more useful for calculating. It was recommended 
that the Global Goodness of Fit should be higher 
than the acceptable value of 0.36 (Chen & Sharma, 
2015). Based on our results, GoF= (R2 *AVE) = 

(0.502*0.653) =0.572. This technique also has 
been adopted by Susanto et al. (2016).  
 
Mediating effect: 

The analysis of the data shows that PEOU does 
not have a direct impact on continuous intention to 
use but has a significant indirect effect through PE. 
Perceived risk and perceived usefulness are also 
found to have a significant indirect effect on the 
dependent variable (continuous intention to use) 
through influencing trust.  
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Table 5 
Mediating effect results 

 
Hypothesis 

Relationship 

Me
diator 

Standar
dized 
indirect 
coefficient  

Standar
d 
Deviation  t- value  

N
ote 

H10 PU -> USAGE Trust 0.393** 0.088 4.463 accept 
H11 PEOU -> USAGE Trust 0.161** 0.062 2.602 accept 
H12 PR -> USAGE Trust -0.084* 0.034 2.474 accept 

(*p<0.05; **p<0.01; ***p<0.001) 
Source: own work 
 
Moderating effect: 

 
The result from our analysis shows that the 

relationship between trust and continuous intention 
to use MB apps was moderated by age. This 

moderating effect is significant and negative, which 
means that the higher the age group, the lower the 
impact of trust on continuous intention to use MB 
apps. 

 
Table 6 

Structural model results 
 

Relationship path coefficient Standard Deviation t-value Note 
COST -> USAGE -0.001 0.059 0.011 reject 
PEOU -> PU 0.702*** 0.064 11 accept 
PEOU -> Trust 0.152 0.12 1.27 reject 
PEOU -> USAGE -0.01 0.108 0.093 reject 
PU-> Trust 0.358** 0.119 3.004 accept 
PU -> USAGE 0.559*** 0.112 4.992 accept 
PR -> Trust -0.186* 0.072 2.573 accept 
Trust -> USAGE 0.45*** 0.079 5.676 accept 
R2=0.742     
Age*COST -> USAGE 0.013 0.049 0.271 reject 
Age*PEOU -> USAGE 0.073 0.085 0.858 reject 
Age*PU-> USAGE 0.193 0.1 1.937 reject 
Age*Trust -> USAGE -0.222** 0.069 3.212 accept 
Age -> USAGE 0.021 0.057 0.369 reject 
R2=0.796     

(*p<0.05; **p<0.01; ***p<0.001) 
Source: own work 

 

DISCUSSION  
 
Little information was found in the literature on the 
question of what determinants impact on customers’ 
continuous intention to use mobile banking on 
smartphone. This study set out with the aim of 
accessing the importance of TAM elements and trust 
on the decision to continue using mobile banking on 
smartphones in the context of a developing country. 
From the results of the partial least square model, the 
level of R2 was found to be 74.2%, higher than 
previously reported levels. For example, in a study 

on continual intention to use m-learning, Al-Emran 
et al. (2019) found that the value of R2 was 70.3%.  

the statistical results for the collected data show 
that PEOU has an insignificant impact on the 
USAGE. This outcome is contrary to that of Al-
Emran et al. (2020), who found a direct impact of 
PEOU on continuous intention to use mobile 
learning. However, this finding is in accord with 
other studies on mobile banking usage (Luarn & Lin 
2005; Alalwan et al. 2016; Makanyeza 2017). The 
results cannot be generalized due to the sample size, 
yet the sample revealed that most of the studied 
customers from Iraq already had some knowledge of 



Al Laheebi Ghayth Ali Jarad 

 70 

using smartphone applications. Besides, the current 
MB apps are quite simple and do not have many 
complicated functions. That may be the reason to 
explain why PEOU has an insignificant effect on 
USAGE.  

The result of this study indicate that perceived 
ease-of-use has a positive impact on the perceived 
usefulness. This finding seems to be consistent with 
other research on mobile payment and mobile 
banking topics (Luarn & Lin  2005; Alalwan et al. 
2016; Makanyeza  2017). Even experienced 
customers who already have enough knowledge and 
skills to use mobile banking applications want the 
app to be easy to use in order to increase their 
working performance.  

These results reveal that the perceived ease of use 
does not influence trust within the studied sample. 
This result is not in line with results of previous 
research, which found a relationship between PEOU 
and trust (TRU) (Kumar et al. 2018; Nel & Boshoff 
2017). A possible explanation for this result may be 
that from the perception of the customers in this 
study, the ability to maintain safe transactions on 
mobile banking applications is not affected by how 
easy it is to use. This finding is unexpected and 
suggests that customers with high experience in 
using mobile applications strongly favour more 
complicated features to secure safe transactions. 

Another important finding was that perceived 
usefulness has a significantly positive impact on the 
continuous intention to use MB apps. This finding is 
contrary to a study from Al-Emran et al. (2020) 
which suggested that PU and continuous intention 
have no relationship in the UEA context because of 
the higher expectation from customers about the 
performance of mobile-learning.  However, this 
result matches those observed in most earlier studies 
(Lim et al. 2018; Venkatesh et al. 2011; 
Bhattacherjee, 2001; Chen & Li 2017). 
Understandably, customers select mobile banking 
apps to help them work efficiently and save time, 
since they do not need to go to branches and can do 
their financial transaction anywhere, anytime.  

Our statistic regression reveals that perceived 
usefulness has a positive impact on the trust factor. 
This result is consistent with previous studies from 
Afshan & Sharif (2016), Kumar et al. (2018), and 
Sarkar et al. (2020). This finding implies that 
customers will trust MB applications provided that 
they have experience with the efficiency of mobile 
banking and understand that MB apps perform 
properly and securely. 

The statistical results support the negative 
relationship between perceived risk and trust in the 

context of continuous intention to use mobile 
banking applications. This finding is in accord with 
recent studies from Susanto et al. (2016), Wang & 
Shan (2013), and Sarkar et al. (2020). MB customers 
are concerned about the risks of exposing their 
personal information or losing money in their 
account; they will reduce customers' perceptions that 
banks will ensure the safety of transactions and the 
safety of assets when trading on apps, thereby 
negatively impacting the continued use of MB apps. 
This finding from the study suggests to banks that 
they should provide a higher standard of security to 
gain trust from customers.  

The results of this study indicate that trust has a 
significantly positive impact on continuous intention 
to use MB apps. It implies that customers perceive 
their MB apps as reliable; they will continue to use 
them in the future. The result from our moderating 
effect shows that the age variable can negatively 
influence the relationship between trust and 
continuous intention to use MB apps. This result 
implies that the impact of trust on continuous 
intention to use MB apps will be stronger with young 
customers. It is difficult to explain this result, but it 
might be due to young customers often having 
simple trading demands, a small number of 
transactions, and are early adopters of MB services, 
therefore, the lack of technical problems is rather 
unlikely; with a larger sample size the results might 
be different. The results also showed that older 
customers within our sample tends to demand a 
higher quality of service and express more doubts 
about MB apps. Therefore, this finding suggests that 
banks should concentrate more on raising the level 
of trust for older customers.  

Our statistical results show that there is no 
significant relationship between perceived cost and 
continuous intention to use MB apps. This can be 
explained by the fact that most of the cost related to 
connection or having a smartphone are already paid 
for in their daily lives. They do not have to pay any 
costs for using MB apps except the monthly 
maintenance fee, which is not so high. This finding 
suggests to banks that if their customers in Iraq use 
MB for the first time, the cost will be no longer have 
an impact on continuously using in the future. But 
maybe in the future, customers will take the cost into 
their consideration in case of increasing competition 
among banks. It is important to note that the 
limitations of the sample size make it difficult to 
generalize the results of the study to the entire 
population, but these results remain important and 
must be considered. 

 

  



‘Review of Business & Management’ TMP Vol. 18, Nr. 1, pp. 61-74. 2022 http://doi.org/10.18096/TMP.2022.01.05 
 

 71 71 

CONTRIBUTIONS, LIMITATIONS, 
AND FUTURE RESEARCH 
SUGGESTIONS 
 
Theoretical contribution 

 
The combination of findings provides some 

support for theoretical development. In the context 
of the post-adoption stage of using mobile 
technology, the extended technology acceptance 
model and trust factor can provide valuable insights. 
This differs from previous related studies, most of 
which have assessed separately how trust and the 
TAM model influence customers’ behaviour in 
adopting mobile banking services. This study 
contributes to our understanding of the continual 
intention to use MB apps. Furthermore, the research 
has provided new evidence about the relationship 
between TAM factors with trust.  Firstly, the model 
shows that perceived usefulness continues to be the 
most significant factor in the post-adoption stage. 
This study also explores the relationship between 
perceived usefulness and continual intention to use 
mobile banking applications through two paths. 
Directly, perceived usefulness has a significant 
positive impact. Indirectly, the influence of 
perceived usefulness on continuous intention to use 
can be facilitated through trust. For the mediating 
effect, the study confirmed that the trust factor as 
acts as a vital mediator to influence the relationship 
of perceived usefulness and perceived risk on 
continual intention to use.  Secondly, perceived ease 
of use seems to be critical with the early stage of IS 
adoption. However, when customers get acquainted 
with adopting smartphone applications, the impact 
of the ease-of-use variable on the continual intention 
to adopt should be neglected. Thirdly, according to 
the moderating effect, this study adds to the growing 
body of research that indicates the importance of the 
age variable in the research model. The impact of age 
on the post-adoption stage of new technology is 
analysed, finding that higher age leads to a lower 
relationship between trust and usage.  

 
Practical implications 

 
Mobile banking applications on smartphones in 

Iraq are still in the early stage of adoption, and the 
paper provides some valuable suggestions to bank 
managers to spend more efforts on developing 
mobile banking services and to gain more customer 
satisfaction and encourage clients to continue to use 
their services. The findings from this study may be 
applied to other developing countries that are still in 
the same stage of diffusing new technology. Another 
important practical implication is that banks should 
improve the usefulness of mobile banking by 
upgrading their apps with more efficient functions, 

making them more convenient to save time and 
enhance user experiences. Great efforts are needed 
to ensure that banks should be committed to their 
responsibility for mobile banking by making their 
applications more reliable, using advanced 
technologies for data protection, as well as reducing 
the potential risks related to bank transactions. The 
challenge now in Iraq is that the level of protection 
does not reach the desired level. Mobile banking 
providers should apply more protection layers by 
utilising new security technology. Banks should 
determine their priorities for broadening the 
ecosystem of mobile banking, cooperating with third 
parties in providing more added-value services such 
as buying tickets, paying for rent and utilities, or 
online shopping on their apps. These new practical 
features would help customers perceive the 
usefulness of mobile banking applications.  

 
Limitation of research and future 
suggestions 

 
The research model provides a good explanation 

ability, however, the small sample of respondents is 
one of the main limitations of this research, as the 
sample size cannot be representative for the whole 
country. More studies using a bigger sample size are 
needed to generalize the determinants of 
continuously using mobile banking applications. 
Secondly, the study was conducted during the 
coronavirus pandemic, therefore, the perceptions of 
customers could have been affected by the new 
situation. Therefore, further research might explore 
the longitude impact among factors affecting 
customers’ behaviour.  

 

CONCLUSION  
 
This study provides new insights into the post-
adoption stage of mobile banking services. While 
some research has investigated the intention to adopt 
mobile banking services, there is still little scientific 
understanding of mobile banking services at the 
post-adoption stage. Furthermore, this is the first 
study exploring the determinants of continual 
intention to use a digital financial service in Iraq. The 
combination of the TAM model and Trust factor 
could be useful in understanding the customer’s 
continuous acceptance and intention to use mobile 
banking. In the industrialization 4.0 era, mobile 
platforms are considered one of the efficient 
technologies in many industries. In banking services, 
mobile banking platforms are necessary, especially 
with smartphone penetration in many countries. In a 
developing country like Iraq, where mobile banking 
service is new, this paper makes a significant 
contribution to not only academic but also practical 
life. The research shows that mobile banking 
adoption for the studied sample in Iraq needs to be 
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more developed in terms of usefulness and trust. The 
integration of the TAM model and trust can provide 

a good understanding of the continuous usage of 
mobile banking in Iraq. 
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SUMMARY 

This study aims to evaluate and analyse the financial performance of the banks listed on the Amman Stock 
Exchange (ASE) for the period 2016-2020. The study covers 13 commercial banks and excludes the three Islamic 
banks from the listed banks on the ASE. The study also examines the relationship between CAMELS model 
components and banks profitability represented by Return on Assets (ROA) and Return on Equity (ROE). All data 
are collected from the financial statements of the Jordanian commercial banks, the Central Bank of Jordan, 
previous studies, and the Amman Stock Exchange. Sufficient and adequate analysis is used to analyse the data in 
this research – Regression Analysis, Coefficient Correlation, and Cluster Analysis using SPSS. The findings show 
that the Capital Adequacy Ratio, Earning Ability, and Liquidity have a positive but non-statistically significant 
influence on the financial performance of the Jordanian Commercial banks, as measured by the ratio of ROA and 
the ratio of ROE. The results also demonstrate that the Asset Quality, Management Efficiency, and Sensitivity to 
Market Risks all have a negative and non-statistically significant impact on Jordanian Commercial banks 
financial performance as evaluated by the ROA and the ROE ratios. 
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INTRODUCTION 
 
Banks and other financial institutions play a crucial 
role in the economy, they are what make financial 
markets work. Without banks, financial markets 
would be unable to transfer cash from savers to those 
with profitable investment possibilities (Mishkin 
and Serletis 1995). The financial sector is critical in 
terms of delivering and directing capital investment. 
In addition to providing short-term financing for 
businesses day-to-day operations and other short-
term cash needs, they are also sources of long-term 
financing  (OECD 2013). 

Banking sector problems were a key factor in 
causing and prolonging the two most severe 
economic crises in the last century: the Great 
Depression of 1929 and the Great Recession of 
2008. In both situations, insufficient banking sector 
regulation was thought to have contributed to the 

crises (Kumhof and Jakab 2016). Therefore, the 
presence of a strong, tight, and adequate system for 
analyzing the performance of banks is of 
indispensable importance in the current era in order 
to avert any future financial crises that would 
severely impact local and worldwide economies. 

The Jordanian Banking Industry is regulated by 
the Central Bank of Jordan (CBJ). The CBJ Act was 
passed in 1959 and the institution itself was 
established in 1964. The Jordanian government 
owns the entire capital of the Central Bank, which 
has been increased in stages, from 1 million to 18 
million Jordanian dinars, and despite the 
government's ownership of its capital, the Central 
Bank enjoys, according to the provisions of its law, 
an independent legal personality (Central Bank of 
Jordan, Fifty seventh annual report 2020). It is the 
only organisation entitled to issue and regulate 
banknotes and coins, as well as preserve and 
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administer the Kingdom’s gold and foreign 
exchange reserves in order to ensure monetary 
stability. 

This study aims to analyse the financial 
performance of commercial banks listed in the 
Amman Stock Exchange (ASE) covering the period 
2016 to 2020 using the CAMELS model and to 
study the relationship between the CAMELS model 
components and profitability represented by Return 
on Assets  (ROA) and Return on Equity (ROE).  

The significance of this study is in tying the 
aspects of the CAMELS model to the profitability of 
Jordanian Commercial Banks, as the 
CAMEL/CAMELS model is one of the most 
significant instruments used by central banks to 
analyse and manage banks. Furthermore, using 
SPSS software, this research classifies banks into 
clusters. 

 
CAMELS Model 

 
The CAMELS model is a rating method to assess 

a bank's overall health. The model is a rating system 
used to analyse bank performance according to six 
different factors (Capital Adequacy, Asset Quality, 
Management Efficiency, Earning Ability, Liquidity, 
and Sensitivity to Market Risks). It was first 
developed and used in the United States in the 1970s 
by three federal banking supervisors (the Federal 
Reserve, the Federal Deposit Insurance Corporation, 
and the Office of the Comptroller of the Currency) 
and modified in 1997. It applies to every bank and 
credit union in the United States and it is also 
enforced by numerous financial supervisory 
authorities outside the United States (Girija and 
Nayak 2020).  

In 1997, a sixth component, Sensitivity to 
Market Risk (S), was introduced to the CAMELS 
rating model to cover pricing and interest rate 
concerns (IRR). Each component of the CAMEL 
model is rated on a scale of 1 to 5, with 1 standing 
for the best and 5 for the worst (National Credit 
Union Adminstration 2021). The following factors 
are examined under CAMELS. 

 C–Capital Adequacy 
 A–Asset Quality 
 M–Management Efficiency 
 E–Earning Ability 
 L–Liquidity 
 S-Sensitivity to Market Risk 

 

LITERATURE REVIEW  
 
Many previous studies have examined the CAMELS 
model, and some of these studies have examined the 
effect of this model on the performance of 
commercial banks. Samuel (2018) evaluated the 
financial performance of three chosen commercial 
banks in India covering a period of five years from 

2011 to 2016. The study concluded that all three 
banks included in the study had succeeded in 
maintaining a higher Capital Adequacy Ratio than 
the prescribed level at 9% and the ratio of non-
performing loans to total advances was increasing, 
which indicates that the management is ineffective 
in providing loans to customers. All banks showed a 
somewhat stable ratio for business per employee, the 
average operating profit ratio was low which 
indicated that the profitability of banks was not 
satisfactory, the Liquidity ratio indicated good 
liquidity of the banks and finally, the research 
showed that all the banks in the sample had the risk 
measurement and reporting systems in place to deal 
with the sensitivities arising from market risk 
(Samuel 2018). 

Misra and Aspal’s 2013 study aimed to evaluate 
the performance and financial safety of the Indian 
State Bank Group, which includes six banks during 
the period 2009-2011, with the CAMEL model and 
using the descriptive analysis and one-way ANOVA 
analysis. The study came up with results related to 
the classification of the six banks of the group 
according to the CAMEL model. Based on its 
results, the study presented a set of 
recommendations for banks that achieved low 
performance according to CAMEL evaluation 
criteria, including the need to improve the quality of 
their assets and improve the Capital Adequacy 
Ratio, in addition to the need to improve 
Management Efficiency and Profitability (Mishra 
and Aspal 2012). 

The study of Dzeawuni and Tanko (2008) aimed 
to assess the efficiency of the CAMEL model in 
measuring general bank performance, to find a 
relative weight for the importance of the elements of 
the model, and to determine the best ratios that the 
supervisory bodies must adopt to assess the 
efficiency of banks. The study was based on a 
sample of 11 commercial banks in Nigeria during 
the period 1997–2005. The results showed the 
inability of each factor alone in the CAMEL model 
to measure the overall performance of the bank. The 
results also showed that the most important factor is 
Capital Adequacy Ratio, followed by Liquidity, then 
Profitability, then Asset Quality, and finally 
Management Efficiency, and therefore the study 
suggested re-arranging the acronym of the model 
according to the importance of its components to 
become CLEAM. Furthermore, the study identified 
the best ratio for each factor. For example, the best 
ratio for Capital Adequacy was found to be the ratio 
of total shareholders' fund to total risk-weighted 
assets, for Asset Quality the best ratio was the ratio 
of loan loss provision to total net loans, for 
Management Quality the best ratio was the ratio of 
risk-weighted assets to total assets, for Earning 
Ability the best ratio was the ratio of net profit after 
tax to total shareholders’ fund and finally the best 
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ratio for Liquidity was the ratio of demand liabilities 
to the total deposit (Dzeawuni and Tanko 2008). 

Mishra and Agarwal (2013) aimed to analyse the 
financial performance of the banks under study and 
to undertake the factors leading to financial 
performance in two nationalised banks (Central 
Bank of India (CBI) and Indian Bank (IB)), covering 
the five years of 2008–2012. The study found that 
the Capital Adequacy Ratio of CBI was better than 
that of IB, debt-to-equity ratio should be less so IB 
is holding it less than CBI, Asset Quality CBI is 
better than IB, in case of management quality 
Mishra and Agarwal concluded that CBI is 
managing better than IB, in terms of earning quality 
IB is performing better and in terms of Liquidity 
both the banks are comparatively equivalent (Mishra 
and Agarwal 2013) 

Ongore and Kusa (2013) tested the factors 
affecting the performance of commercial banks in 
Kenya during the period 2001-2010. The study used 
three indicators of bank performance: the Return on 
Assets , the return on Equity, and the interest rate 
margin, while the independent variables included 
two groups, the first the elements of the CAMEL 
model, and the second the macroeconomic factors, 
including the gross domestic product and the rate of 
inflation. The study found that the elements of the 
CAMEL model, with the exception of Liquidity, 
have a significant impact on the regression analysis. 
As for the macroeconomic variables, they did not 
have a statistically significant effect on the 
indicators of the financial performance (Ongore and 
Kusa 2013). 

Trung (2021) aimed to identify the determinants 
of Vietnamese commercial banks’ performance for 
the period 2009 to 2020 using the CAMELS model 
and Tobin’s Q ratio. The regression analysis resulted 
in ten statistically significant variables at 5%, 
including all CAMELS model components (Capital 
Adequacy Ratio, Asset Quality, Management, 
Earnings, Liquidity, Sensitivity, Ownership, Gross 
Domestic Product, and Inflation Rate) (Trung 2021). 
 
Studies on Jordanian Banks 

 
Al-Abedallat (2019) aimed to assess the 

performance of Jordanian banks and identify the 
impact of the components of the CAMELS model on 
the banks’ performance measured by returns on the 
assets, returns on equity, and net income. The study 
sample consisted of the top 11 Jordanian banks in 
terms of capital and assets during the time under 
consideration (2003-2017). The study concluded 
that Jordanian banks have Capital Adequacy Ratios 
above 12%, that Jordanian banks have low ratios of 
Return on Assets and return on Equity, and that 
commercial banks have an advantage over Islamic 
banks in the components of the CAMELS model and 
performance measures, due to the high level of 

liquidity, serious reservations in fund investment, 
and increased income tax in Jordan. The research 
proposed that the Central Bank of Jordan fully use 
the CAMELS model in order to analyse the 
performance of Jordanian banks and to focus more 
on the performance of Islamic banks (Al-abedallat 
2019). 

Bashatweh and Al-sheikh (2020) aimed to 
evaluate the financial performance of 13 commercial 
banks listed in Amman Stock Exchange in Jordan 
based on the CAMELS model covering the period of 
five years, 2014–2018. The study showed that the 
overall average for the evaluation of CAMELS 
elements in the Jordanian commercial banks within 
that period was acceptable (Bashatweh and Al-
sheikh 2020). 

Bawaneh and Dahiyat (2019) study used the 
CAMELS rating model to present a comprehensive 
financial evaluation of commercial banks listed in 
Amman Stock Exchange (ASE). And this study 
aimed to study the effect of the CAMELS model on 
the performance of the banks. The study was based 
on a sample of 13 commercial banks in Jordan 
during the period 2012-2018. The results of this 
study found that there is a significant effect of the 
CAMELS dimensions of Management Efficiency, 
Earning Quality, Liquidity, and Risk Sensitivity on 
the financial performance of commercial banks, but 
there is no statistically significant effect of the 
CAMELS dimensions of Capital Adequacy and 
Asset Quality on the performance of commercial 
banks (Bawaneh & Dahiyat, 2019).  

Kaddumi (2017) aimed to analyse the factors 
influencing the performance of Jordanian banks 
using the elements of the CAMELS model for the 
period 2003–2017. The researcher concluded that 
banks in Jordan have a Capital Adequacy Ratio of 
more than 12%. Also, they have an increase in Asset 
Quality, Management Efficiency, Profit Margins, 
good Liquidity and high Sensitivity to Market Risk. 
The Jordanian banks have a lower ratio of profit 
represented by the Return on Assets and Return on 
Equity (Kaddumi 2017). 

 

RESEARCH METHODOLOGY 
 
The methodology describes the research path to be 
followed, the tools to be used, the population and the 
sample for the study, the analysis tools to be used, 
and the pattern of conclusions drawn. Considering 
the objectives that this study seeks to achieve, a 
standard model has been developed, which tests the 
impact of the components of the CAMELS model 
variables on the performance of Jordanian 
commercial banks represented by Return on Assets 
and Return on Equity. 
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Sample of the study 

 
There are 16 banks listed on Amman Stock 

Exchange (ASE), among these banks, there were 13 
Jordanian commercial banks and 3 Islamic banks. 
Islamic banks are excluded from this research, as 
Islamic banks do not treat credit facilities as 
commercial banks do. This study covers a period of 
five years, 2016–2020. 
 
Data and tools 

 
The study mainly relies on two main sources for 

data collection: a collection of secondary data from 
previous research, such as scientific journals, books 
periodicals, and publications related to the subject of 
study and primary sources of data, mainly annual 
reports for the 13 listed Jordanian banks, whose 
reports can be downloaded from the banks’ websites 
and from the Amman Stock Exchange (ASE) 
website. For analysis of the data, this research uses 
proper and adequate tools, including Descriptive 
statistics, Linear Regression Analysis and Cluster 
Analysis; to arrive at a conclusion in a scientific 
way. 

The model can be formulated as follows: 

 

           (1) 

            
(2) 

where ROA is Return on Assets , ROE is Return 
on Equity, β0 is intercept, β1 β2 β3 β4 β5 β6 are 

coefficients of each independent variable,, CAR is 
Capital Adequacy (Tier I + Tier II capital/Risk-
Weighted Assets), A is Asset Quality (Non-
Performing Loans to Total Loans), M is 
Management Efficiency (Operation Expenses to 
Gross income), E is Earning Ability (Net Interest 
Margin), L is Liquidity (Liquid Assets to Total 
Assets), S is Sensitivity to Market Risk (Total 
Securities to Total Assets) and ε is an Error Term.  

 

RESULTS 
This part includes the descriptive statistics of the 

study variables and the results of the regression 
analysis to find out the effect of the components of 
the CAMELS model on the financial performance of 
Jordanian commercial banks. 
 
Descriptive Statistics  

 
 

 
 
 

Table 1 shows the CAMELS Model ratings 
applied to the sample banks over the period 2016-
2020. 

Table 1  
CAMELS rating applied to sample banks 2016-2020. 

 
Name of Bank C A M E L S ROA ROE 

Arab Bank 13.92% 7.88% 42.78% 2.75% 27.74% 18.91% 1.01% 7.02% 
Jordan Ahli Bank 14.66% 8.25% 66.68% 3.09% 14.70% 26.25% 0.52% 4.74% 

Bank of Jordan 18.82% 6.40% 45.12% 4.18% 27.65% 12.74% 1.59% 9.70% 
Cairo Amman Bank 16.14% 4.94% 60.60% 3.50% 21.22% 25.55% 0.98% 8.20% 
Societe Generale De 
Banque - JORDANIE 

18.21% 5.95% 48.04% 1.52% 16.92% 32.42% 0.58% 6.35% 

Capital Bank of Jordan 15.99% 9.23% 48.48% 2.70% 18.25% 25.91% 1.23% 9.08% 
Invest Bank 16.06% 6.87% 53.06% 3.16% 16.38% 15.78% 1.27% 8.07% 
Bank El Eithad 14.16% 4.95% 51.04% 3.34% 19.20% 19.16% 0.92% 9.38% 
Arab Jordan Investment 
Bank 

16.08% 1.75% 52.50% 2.40% 20.62% 33.62% 0.86% 8.50% 

The Housing Bank for 
Trading 

17.14% 5.95% 42.55% 3.48% 20.36% 24.14% 1.17% 9.12% 

Jordan Commercial Bank 12.64% 10.14% 40.26% 2.52% 11.60% 23.86% 0.36% 3.37% 
Jordan Kuwait Bank 18.65% 8.61% 51.10% 3.24% 18.21% 17.18% 0.90% 5.45% 
Arab Banking 
Corporation (Jordan) 

19.69% 6.26% 54.80% 3.07% 14.23% 27.70% 0.71% 5.02% 

Source: Jawarneh, S. (2021).  
 

Table 2 shows the descriptive statistics of study 
variables. From the table, it can be noted that the 
average Return on Assets  (ROA) for Jordanian 
commercial banks was about 0.93% during the study 

period, and this rate ranged from -0.16 % to 1.8%, 
with a standard deviation of 0.49%, which indicates 
a clear discrepancy in the Return on Assets  between 
commercial banks. The Average ROA in the 
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Bashatweh and Al-sheikh (2020) study was 1.14% 
and 1% in Al-abedallat (2019) study.  

The average Return on Equity (ROE) for 
Jordanian commercial banks during the study period 
was about 7.23%, and this rate ranged from -0.99% 
to 12.93%, with a standard deviation of 3.19%, 
which indicates a clear discrepancy in the Return on 
Equity among commercial banks. The Average ROE 
reported in Al-abedallat (2019) was 10%. 

As for the elements of the CAMELS model, the 
average Capital Adequacy Ratio of Jordanian 
commercial banks during the study period was 
16.32%, and the ratio ranged from 11.16% to 
22.50%, with a standard deviation of 2.42%. 
Previous statistics indicated that Jordanian 
commercial banks enjoy high Capital Adequacy 
Ratios that exceed the minimum of 12% required by 
the Central Bank of Jordan, as well as the minimum 
of 8%. required by the Basel Committee The 
average Capital Adequacy Ratios in the Al-
Abedallat (2019) and Bashatweh and Al-sheikh 
(2020) studies were 20% and 16.49%, respectively. 
For Asset Quality, the mean is 6.62% and the ratio 
ranged from 10.27% to 11.90% with a standard 
deviation of 2.45%, which reflects good quality of 
the assets of Jordanian commercial banks in general, 
but it is noted that some banks suffer from a high 
ratio, which indicates low quality of their assets. The 
averages for Asset Quality in Al-Abedallat (2019) 
and Bashatweh and Al-sheikh (2020) studies were 
6% and 6.74%, respectively. For Management 
Efficiency, the mean is 50.54% and the ratio ranged 
between 36.15% to 69.28% with a standard 
deviation of 7.89%, which indicates that the 
Jordanian commercial banks enjoy similar levels of 
operating expenses. The average Management 

Efficiency ratio in Al-Abedallat (2019) and 
Bashatweh and Al-sheikh (2020) studies were 2% 
and 60%, respectively; the large variance in the 
results can be explained by the fact that Al-Abedallat 
(2019) used operating expense to total assets ratio, 
while Bashatweh and Al-sheikh (2020) used 
operating expense to total income as the 
Management Efficiency indicator. As for Earning 
Ability, the mean is 3.12% and the ratio ranged from 
1.24% to 7.22% with a standard deviation of 1%, 
which indicates that the Jordanian banks have good 
Earning Ability. The average Earning Ability ratio 
in Al-Abedallat (2019) and Bashatweh and Al-
sheikh (2020) were 70% and 1.34%, respectively, 
with Al-Abedallat (2019) using interest margin to 
gross income, while Bashatweh and Al-sheikh 
(2020) used ROA as the Earning Ability indicator, 
which explains the big variance in the results. The 
average Liquidity ratio for Jordanian banks is 19% 
and the ratio ranged from 7.78% to 31.97% with a 
standard deviation of 5.23%, which indicates that 
Jordanian banks maintain a good and sufficient 
Liquidity ratio to meet any unexpected needs. The 
average Liquidity ratio in the Al-Abedallat (2019) 
and Bashatweh and Al-sheikh (2020) studies were 
25% and 11.42%, respectively. The mean 
Sensitivity to Market Risk of the Jordanian 
commercial banks during the study period is 
23.33%, and the ratio ranged from 9.73% to 34.81%, 
with a standard deviation of 6.41%, which indicates 
that about a quarter of the assets of Jordanian 
commercial banks are exposed to market risks, 
reflecting their high Sensitivity to Market Risks. The 
average Liquidity ratio in the Al-Abedallat (2019) 
and Bashatweh and Al-sheikh (2020) studies were 
17% and 22.81%, respectively. 

 
 

Table 2  
Descriptive statistics for study variables during the period 2016–2020, N=65 

 
 Range Minimum Maximum Mean Std. 

Deviation 
ROA 1.96 -0.16 1.80 0.9305 0.48589 
ROE 13.92 -0.99 12.93 7.2310 3.18703 
Capital Adequacy 11.34 11.16 22.50 16.3207 2.42084 
Asset Quality  10.27 1.63 11.90 6.6200 2.44656 
Management Efficiency 33.13 36.15 69.28 50.5395 7.89293 
Earning Ability 5.98 1.24 7.22 3.1234 0.99701 
Liquidity 24.18 7.78 31.97 19.0042 5.22896 
Sensitivity to Market Risk 25.08 9.73 34.81 23.3250 6.40582 

Source: Own work 
 

 
Linear Regression Analysis 
 

This part aims to test the effect of the 
components of the CAMELS model on the financial 

performance of Jordanian commercial banks by 
using Pooled Data Regression due to its relevance to 
the nature of the data used in the study. This method 
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is used if the data includes a time series and cross-
sectoral data.  

Table 3 shows the outputs of the regression 
analysis for the two models of the study, and based 
on this table, it can be noted that the Capital 
Adequacy Ratio, Earning Ability and Liquidity have 
a positive but not statistically significant impact at 
the level of significance of 5% on the Return on 
Assets  (ROA) and on the Return on Equity (ROE), 
which indicates that higher Capital Adequacy Ratio, 
higher Earning Ability, and higher Liquidity will 
help improve the financial performance of the bank. 
Asset Quality, Management Efficiency, and 
Sensitivity to Market Risk have a negative but not 
statistically significant effect at a significance level 
of 5% on the Return on Assets (ROA) and on the 
Return on Equity (ROE), which indicates that the 
lower quality of the banks assets, Management 
Efficiency and Sensitivity to Market Risk contribute 
to improving the bank's financial performance. 

Return on Equity has a statistically significant 
negative relationship with Asset Quality at a 
significance level of 1%, which means a decrease in 
the ratio of non-performing loans to total advances 
increases improvement in the bank’s financial 
performance.  

R2 quals 0.400 for the ROA model and 0.343 for 
the ROE model, which means that 40% and 34.4 % 
of the total variation in the value of the models, 
respectively, were attributed to the effect of the 
CAMELS model variables. 

Following the general rule of thumb, a Variance 
Inflation Factor (VIF) exceeding 4 requires further 
investigation and exceeding 10 indicates signs of 
serious multi-collinearity requiring correction or 
changes in variables. The result of data analysis 
shows that the VIF of all independent variables is 
less than 4 so there is no requirement for any 
changes, and the data are valid for analysis. 

Moreover, the Durbin-Watson statistics are used 
to detect the presence of autocorrelation. The value 
of this test could help us to find out the existence of 
problems between the data. The Durbin-Watson 
results range in value from 0 to 4. A value near 2 
specifies non-autocorrelation. A value toward 0 
shows positive autocorrelation and a value toward 4 
shows negative autocorrelation. The value of 
Durbin-Watson statistics is 1.5, showing that there 
is no autocorrelation. 

 

 
Table 3  

Regression analysis results during the period 2016–2020 
 

 Return on Assets  Return on Equity 
ANOVA Sig. 0.000 0.000 
R2 0.400 0.343 
Durbin-
Watson 

1.554 1.531 

F-statistic 6.450 5.038 
Variables Coefficient t-Statistic Sig VIF Coefficient t-Statistic Sig VIF 
Constant 0.901 1.264 0.211  11.462 2.342 0.023  
C 0.037 1.779 0.080 1.051 0.009 0.065 0.949 1.051 
A -0.039 -1.607 0.113 1.474 -0.539 -3.201 0.002 1.474 
M -0.011 -1.635 0.108 1.239 -0.075 -1.561 0.124 1.239 
E 0.103 1.756 0.084 1.388 0.678 1.691 0.096 1.388 
L 0.021 1.728 0.089 1.619 0.096 1.162 0.250 1.619 
S -0.020 -1.911 0.061 1.767 -0.042 -0.599 0.552 1.767 

Source: Own work 
 
From the previous analysis, we can formulate the 

following equations: 
 

 
 

 
 

Cluster Analysis 
 
Cluster analysis results allowed us to observe 

that there are some dissimilarities between the 
Jordanian banks in terms of banking structure, 
although they are working under the same authority 
and the same governing policies. The regulators 
hope to create a fair and competitive market for all 
financial institutions. Some of the very important 
ratios of the Jordanian banking system have proven 
to be differentiated in many banks. As an example, 
Arab Bank, Bank of Jordan, Invest Bank, and Jordan 
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Kuwait bank formed a group (cluster 2) for the 
period examined. Figure 1 presents cluster results. 

 

 
Source: Own work 

Figure 1. Cluster dendrogram and memberships 
 
Common characteristics of clusters 
 The average Capital Adequacy Ratio is 16% 

for Cluster 1, 16.32% for Cluster 2 and 16.64% 
for Cluster 3. 

 The average Asset Quality Ratio is 7.82% for 
Cluster 1, 6.94% for Cluster 2 and 5.30% for 
Cluster 3. 

 The average Management Efficiency Ratio is 
44.83% for Cluster 1, 448.62% for Cluster 2 
and 58.65% for Cluster 3. 

 The average Earning Quality Ratio is 0.84% 
for Cluster 1, 1.14% for Cluster 2 and 0.77% 
for Cluster 3. 

 The average Liquidity Ratio is 16.78% for 
Cluster 1, 21.83% for Cluster 2 and 17.69% for 
Cluster 3. 

 The average Sensitivity to Market Risk Ratio 
is 26.58% for Cluster 1, 16.75% for Cluster 2 
and 28.28% for Cluster 3. 
 

CONCLUSION 
 
Using the features of the CAMELS model, this study 
attempts to assess the variables impacting the 
performance of Jordanian commercial banks and 
determine the aspects that have the greatest impact 
on their performance. The results indicated that 
Jordanian commercial banks enjoy high Capital 
Adequacy Ratios that exceed the minimum of 12 % 
required by the Central Bank of Jordan and 8% by 
the Basel Committee. They are also characterised by 
the good quality of their assets, the efficiency of 
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their management, and their ability to achieve 
relatively high-profit margins. The Jordanian 
commercial banks enjoy good and sufficient 
Liquidity ratios to meet any unexpected needs; 
however, there was an increase in their sensitivity to 
market risks. The results indicate that Capital 
Adequacy Ratio, Earning Ability, and Liquidity 
have a positive and not statistically significant 
impact on the financial performance of banks in 
Jordan as measured by both the ratio of Return on 
Assets (ROA) and the ratio of return on Equity 
(ROE). The results also indicate that the Asset 
Quality, Management Efficiency, and sensitivity 

have a negative and not statistically significant 
impact on the financial performance of banks in 
Jordan as measured by the ratio of ROA and the ratio 
of ROE. 

The study recommends the Central Bank of 
Jordan use the CAMELS model when evaluating the 
financial performance of banks. This can contribute 
to stakeholders’ analysis, which will help 
stakeholders interested in Jordanian commercial 
banks to access these analyses and make 
comparisons between them to facilitate the decision-
making process. Also, it can help identify potential 
weak points in banks.  
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SUMMARY 

The spread of the coronavirus pandemic has fundamentally changed all aspects of our lives, but the new situation 
has certainly had the greatest impact on mobility and the way we use space. The health crisis and the strict 
restrictive measures have had a major impact on the retail sector as well, and have changed our shopping habits. 
Although the epidemic threat is still not over, the accessibility to coronavirus vaccines has led to more relaxed 
measures in Hungary than in the past. The high vaccination rate of the population was also an important milestone 
for shops, as this measure allowed customers to freely visit their favourite stores. The main objective of the study 
is to show how store visiting habits of Hungarian shoppers have changed until the end of third pandemic wave in 
Hungary. Results are based on primary researches conducted independently and in collaboration with our 
colleagues. On the basis of these researches, we have attempted to track the main changes in shopping habits 
during the different waves of the coronavirus pandemic in Hungary. 
Keywords: COVID, store visits, shopping behaviour, retail business, Hungary 
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INTRODUCTION  
 
The coronavirus pandemic has had a significant 
impact on the retail sector, to which retail stores have 
had to adapt at a rapid pace (Vizuete-Luciano et al. 
2022). The fear of the COVID-19 virus has 
accelerated the consumer acceptance of online 
shopping and different types of delivery systems 
among customers, especially in the case of Fast 
Moving Consumer Goods (FMCG) products 
(Kovács Cs. J. 2021). It has changed their shopping 
habits with a speed unimaginable before the 
coronavirus pandemic. Mobility restrictions to slow 
down the spread of the virus have also supported 
these retail channels. As a result of these processes, 
studies about changes in shopping habits have 
recently become a popular research topic in both the 
Hungarian literature (e.g. Németh et al. 2021, Keller 

& Huszka 2021, Madarász et al. 2022) and the 
international marketing literature (e.g. Jensen et al. 
2021, Baarsma & Groenewegen 2021, Rossolov et 
al. 2022). 

The main aim of this study is to identify and 
describe changes in shop-going behaviour in 
Hungary from the declaration of a health emergencyi 
until the abolition of the face mask wearing 
obligationii (11 March 2020 - 3 July 2021). In 
Hungary, the timing of the coronavirus waves 
(Figure 1) was very similar to that of other countries 
in the Eastern-Central European region. However, 
the national immunization schedule in Hungary 
progressed more rapidly than other European 
countries during the spring of 2021. The gradual 
lifting of restrictions was linked to the number of 
first vaccinations, which was undoubtedly an 
important factor motivating motivating to become 
vaccinated (Szabó 2021). 
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Source: Worldometer (2022) 
 

Figure 1. Number of active coronavirus cases in Hungary since the beginning of the epidemic 
 

In this paper, we review the literature on the 
international trends that have characterised the 
behaviour of retail customers during the Coronavirus 
pandemic in the previous years. We also created a 
logical framework that has been applied to identify 
and distinguish the main stages in the spread of the 
coronavirus. In the methodological section of the 
study, we presented the research that we have 
conducted over the previous years to get a better 
understanding of the store visiting behaviour of 
Hungarian shoppers. Finally, we summarized main 
research findings and draw conclusions in the last 
section.  
 

EVOLUTION OF SHOPPING 
HABITS IN THE EPIDEMIC PHASES 
– LITERATURE REVIEW 
 
Some new shopping behaviours and attitudes could 
be observed in all stages of the coronavirus 
pandemic, but there were also a number of them that 

were only related to a smaller, more limited period 
of the coronavirus crisis. Therefore, it was crucial to 
delineate and characterise the main stages of the 
COVID pandemic on the basis of marketing 
literature in the first phase of the research work.  

The market research company Nielsen (2020) 
published a threefold approach on its website. 
Firstly, they distinguished the stage of preparation 
for an epidemic, which is essentially a period of 
panic buying and stockpiling. They envisaged the 
middle phase as a period of uncertain outcomes, 
characterised by both closures and easing of 
restrictions. According to this model, new shopping 
habits become embedded in daily routines and a 
transformed consumer mindset emergesing after the 
end of coronavirus pandemic in the last phase of the 
crisis.  

The tripartite approach is suitable to the 
examination of basic necessities (Ayer & Gurman 
2020), as it provides an adequate reflection for the 
expected evolution of the demand curve for basic 
needs (Figure 2).  

 

 
Source: Ayer & Gurman (2020)  
 

Figure 2. Demand for essential categories during and after the outbreak 
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According to GKI Digital (2021), the on-going 

health emergency should be broken down into five 
key periods. This approach can be best applied when 
the analysed product category is not among the 
essential needs. In accordance to this five-stage 
approach, consequences of the coronavirus 
pandemic had already begun before the declaration 
of the emergency. Though the danger of coronavirus 
epidemic was perceived by market actors, there were 
no general responses to the potential risks (“the calm 
before the storm”). In the second stage, there was a 
mass preparation and panic buying (“panic buying”). 
This was followed by the period of restrictions, when 
the frequency of store visits was significantly 
reduced (“quarantine period”). In the fourth stage, 

the discipline of communities was reduced and the 
restrictive measures were relaxed (“habituation to 
the health crisis”). In the final phase, all restrictive 
measures will be phased out at the very end of the 
emergency (“the new normal”). 

In the models described above, a one-epidemic-
wave scenario was envisaged by economists. 
Therefore, we considered that it is necessary to 
modify their model to account for the effects of the 
second and third epidemic waves in the course of our 
research in order to place changes in consumer 
behaviour into a more suitable logical framework. 
(Sikos T. & Kovács Cs. J. 2022). For this purpose, 
we developed a new time series in the model to 
reflect the key specifities of the pandemic more 
properly in the study (Table 1). 

 
 

Table 1 
Changes in shopping habits over time in the wake of the COVID-19 epidemic 

 

Period Most important  
feature Shopping turnover  

Before  
coronavirus  
pandemic 

Normality Normal 

Preparing for pandemic Accumulation, panic buying Extreme increase 

Curfews &  
restrictions 

 
Consumer awareness,  

the purchase of essential goods  
Decrease 

After mass vaccination Non-purchase of products,  
“revenge shopping” Increase 

At the end of  
the pandemic  “New normality” (adaption) Decrease 

Source: Sikos T. & Kovács Cs. J. (2021) 
 

 
In the first phase of the outbreak, people prepared 

for a period of restrictions on movement. During this 
stage of the crisis, the fear of the virus and a sudden 
surge in demand for retail products led to panic 
shopping in stores (Sikos T. et al. 2021a). During the 
period of panic shopping, the stocking of basic food 
products generated the highest turnover in the 
FMCG retail sector (Tyagi et al. 2020). In large part 
of the rapid growth of the online retail sector, the 
impending coronavirus epidemic has led to an even 
greater increase in the Courier, Express and Parcel 
Services (CEP) as well. The turnover in the sector 
almost doubled by April 2020 compared to the 
previous year (KSH 2020). In addition to these, the 

popularity of various digital solutions in stores also 
skyrocketed. The main driver of the grown 
acceptance of these solutions was the increased 
customer demand for contactless shopping (Pintér 
2020). It is also worth highlighting the importance of 
generational differences between new online 
shoppers, as older generations have been more 
affected by the digitalisation in consumer behavior 
caused by the health crisis than younger generations 
(Jordan 2020). 

Subsequently, during the phase of restrictive 
mobility measurements, the number of in-store 
purchases and the length of time that was spent in the 
shops dropped significantly. Meanwhile, shopper 
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awareness has become an increasingly important 
factor in the composition of shopping baskets. This 
stage of the pandemic situation, partly due to the 
declining impulse purchases and partly because of 
the economic uncertainty and the worsening living 
conditions of households, the total value of shopping 
baskets showed a downward trend in the retail sector 
(Portfolio 2020). An increase in price sensitivity has 
been an other major consequence of the pandemic 
crisis, but health and environmental awareness have 
also increased in shopping decisions (Orîndaru et al. 
2021). However, the importance of these aspects 
varied widely across countries, mainly depending on 
avarage income levels (Nielsen 2021). 

The mass vaccination and the easing of the 
epidemic situation in the number of active cases led 
to a gradual or complete abolition of lockdown 
measures in many European countries in the summer 
of 2021 (Hotrec 2021). The new situation allowed 
for the replacement of previously postponed 
purchases of products and the experience of in-store 
shopping in most of these advanced economies. Here 
we see a phenomenon which is often associated with 
purchases that exceed the real needs of customers, a 
behaviour known in the international marketing 
literature as “revenge shopping” (Lins et al. 2021). 
Revenge shopping occurs when customers suddenly 
get access to goods or services after a frugal 
consumer spending period (Ström 2021). At this 
stage of the epidemic crisis, new buying habits were 
already established, and therefore there were no 
significant changes in customer behaviour expected 
in the wake of the new epidemic waves.  

However, the period of “new normal” has not yet 
arrived. The economic consequences of the epidemic 
situation continue to have a major impact on 
consumer behaviour. The main reasons for this can 
be attributed to a number of factors, two of which are 
highlighted in this section. Supply chains are still 
disrupted, leading to shortages of many retail 
products in shops (Kavilanz 2022). Besides of it, the 
prolonged epidemic situation and the rising inflation 
due to restrictive measures are decreasing shoppers’ 
living standards. This has an impact on the size of 
shopping baskets and negatively affects shoppers’ 
price sensitivity as well (Yang et al. 2022). 
 
 
 

METHODOLOGY  
 
In this paper, we present results of our three previous 
studies to identify main changes in shopping 
behaviours in Hungary. Primary data were gathered 
anonymously through a self-completed online 
questionnaire survey in Google form on the 
Facebook social networking site in all three previous 
studies, but at distinctly different stages of the 
epidemic. The aim of the first customer survey was 
to observe the impact of the first wave of the 
coronavirus epidemic on a sample of 450 people, 
including in particular consumer reactions to panic 
buying. The questionnaire survey was conducted in 
March 2020 (see Sikos T. et al. 2021b for more 
details). The number of respondents for the second 
survey was 353 people. Data were collected after the 
lifting of the spring restrictive measures in June 2020 
(for more details see Kovács 2021). The third survey 
was carried out at the end of May 2021 and a total of 
310 respondents completed the questionnaire (for 
more information see Sikos T. & Kovács Cs. J. 
2022). All samples were characterised by an over-
representation of women, residents of the capital and 
respondents with tertiary education compared to the 
actual demographic composition of the Hungarian 
population. For these reasons, surveys cannot be 
considered to representative of the entire society. 
The use of a similar methodology makes primary 
data that were extracted from the three questionnaire 
samples comparable to each other. Analyses were 
carried out with descriptive and mathematical-
statistical methods. 
 

RESEARCH RESULTS 
 
The results of the first survey confirmed the 
hypothesis that the retail sector has been severely 
affected by the impact of the coronavirus situation. 
When analysing the data as a proportion of 
respondents, the frequency of food shopping 
occasions for retail shoppers in March 2020 across 
all sales channels decreased significantly compared 
to March of the previous year due to the emergency 
(Figure 3). 
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Source: Sikos T. et al (2021) 
 
Figure 3. Comparison of the frequency of food shopping before and at the beginning of the COVID-19 pandemic 

in Hungary, March 2020, N= 423-432 (varies by store format) 
 

Shops selling through online channels were 
clearly in the best market position, with 46% of 
shoppers buying online as often as or more often than 
before the coronavirus pandemic. In contrast, all in-
store formats were in a significantly worse situation. 
Shoppers reported that they were shopping less often 
in these store formats, because of the epidemic 
situation (28.4 – 20.9%). There was a particularly 
large difference in the category of more frequent 
buyers, which also indicates a weakening of the 
position of in-store sales channels compared to 
internet retailers. Local markets and producers were 
in the most difficult market position, because there 
were a particularly high proportion of people who 
did not shop at all in these retail formats. Meanwhile 
discount retail chains proved to be the most resistant 
in this respect. Only 24.9% of shoppers did not visit 

these shops. Other types of retail formats showed 
almost the same level of dispersion, ranging from 
38.2% to 42.6%. 

We compared these research results with from 
responses of another questionnaire survey (Kovács 
Cs. J. 2021). It also shows the lasting impact of the 
coronavirus crisis on the trend in the frequency of 
store visits. Nearly 53% of the respondents in the 
second questionnaire survey at the time of the 
temporary lifting of the stict mobility restrictions in 
spring 2020 answered that they did not plan to 
change the frequency of their store visit occasions 
compared to the period before the coronavirus 
epidemic (Figure 4). 
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Source: Kovács Cs. J. (2021)

Figure 4. Planned frequency of shop visits after the epidemic, compared to 2019, N=327

Among those respondents who wanted to make a 
lasting change in their in-store visiting behaviour 
after the coronavirus pandemic, the majority planned 
to reduce shopping occasions. There was no 
statistically verifiable correlation between the age 
and the place of residence of respondents. Roughly,
a third of potential shoppers intended to increase the 
number of occasions they go to the stores, while two 
thirds would shop less often in the stores in the 
future. These are particularly drastic shifts in 
shopper preferences given that only a quarter of a 
year had elapsed between the two surveys. However, 

it is important to stress that there is no comparison 
between the respondents' perceptions and the 
evolution of actual sales figures. These results only 
provide information for the analysis of customer 
expectations, which may change in a short period of 
time, depending on how the epidemic situation
develops. 

In addition to these conclusions, the third
questionnaire survey (Kovács Cs. J. 2021) shows 
that respondents still feel the importance of viewing 
products in person, despite the rapid growth of 
online retailing in market share (Figure 5).

Source: Sikos T. & Kovács Cs. J. (2021)

Figure 5. Preference for personal viewing as a percentage of responses (%), N=309

According to the primary data, 62% of 
respondents feel that face-to-face visits are rather 
important or very important when shopping, while 
only 16% of them consider it a less relevant
influencing factor when purchasing retail products. 
No statistically significant relationship between age 
groups could not be detected in the questionnaire 
sample based on the cross-tabulation analysis. These 

results suggest that the majority of shoppers in 
product categories requiring personal viewing are 
likely to prefer in-store locations for products, even 
with the significant improvements in logistics 
solutions following the end of the epidemic. Finally, 
we examined whether shoppers plan to make up for 
their postponed product purchases after mass 
vaccination and the reopening of stores (Figure 6).
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Source: Sikos T. & Kovács Cs. J. (2021) 
 

Figure 6. Breakdown of postponed purchases by product category (%), N=272 
 

The results showed that a narrow majority of 
respondents (56%) would like to make up their 
postponed purchases in at least one product category. 
The highest proportion of respondents (73%) will 
make up for their postponed purchases in the 
clothing and footwear product categories.  
Undoubtedly, this is an exceptionally high 
propotion, even taking into account that the rotation 
rate for clothing is higher than for the next-most-
popular product category. Within the furniture and 
housing product categories, 36% of respondents plan 
to make purchases. Public subsidies for the 
renovation and modernization of houses from the 
Hungarian government certainly have an important 
impact on this category. In addition, puchases in the 
case of garden, hobby, leisure (23%) can be 
considered a moderately high proportion as well. 
However, it must be noticed that answers were 
gathered after the spring seasonal peak of this 
product category. 
 

CONCLUSION 
 
In this study, we examined the impact of the 
coronavirus on store-visiting patterns at different 
stages of the COVID-19 epidemic. Overall, results 
of the research about shoppers in Hungary are in line 
with consumer responses that were identified in the 
international literature. Our findings were conducted 
by empirical research methods through 
questionnaire surveys. Among other things, the 

analyses have contributed to a better understanding 
of the panic shopping phenomenon in Hungary. 
Results of questionaire responses confirmed that 
shoppers became more conscious of their purchase 
decisions in stores during a transitional period of 
restrictions and relaxations. This mainly showed up 
in an overall increase in price sensitivity and in 
spending shorter shopping time, but it could be 
clearly observed in the increased importance of 
environmental and in health-consciousness among 
consumers as well. Besides these phenomena, the 
presence of 'revenge shopping' was also detected 
from the survey responses in Hungary, though the 
extent of the impact varied by product categories. 

The market position of small shops has been 
further weakened by the coronavirus epidemic in 
relation to multinational retail companies. While the 
in-store shopping experience remained an important 
influencing factor, digital solutions and product 
delivery, in particular home delivery, have become 
an essential claim for all retailers. Research findings 
in the study confirmed that the process of adaptation 
to digital technologies has accelerated significantly 
during the epidemic, especially among the older 
generations. Online retail sales increased 
significantly in the coronavirus pandemic, with the 
most dynamic growth in FMCG. If not for the recent 
health crisis, the distribution of online purchases 
among retail channels and the prevalence of use of 
various digital solutions in retail stores by customers 
would have reached its current level in the next 5-10 
years. 
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