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ON THE RELATION BETWEEN THE INNOVATION INDEX 
AND THE READINESS FRONTIER TECHNOLOGIES INDEX, 
UNDER A HOLISTIC QUALITY MANAGEMENT APPROACH

Abstract. Innovation and technology have been related from the beginning of 
human society. The primary goal of this research was to determine the relationships 
between the innovation index and readiness frontier technologies index, under a 
quality management approach, since quality and quality management are important 
concepts nowadays and for the future. The research methodology was (1) collecting 
data and information on the innovation index and frontier readiness technology index 
worldwide, (2) describing the newly introduced ISO 56000 family of standards (ISO 
standards for innovation), (3) dealing with correlation and regression analysis (in-
ferential statistics) for relationships between innovation index and frontier readiness 
technology index. This procedure resulted in the main outcome of this research that 
the relationships between innovation and technology statistically verified, are strong. 
Saying this, the general application of ISO standards and specifically, the ISO 56000 
family of standards, combined with advanced technology, are necessary to achieve a 
competitive advantage. The key recommendation of the research is that the application 
of ISO standards and the application of the ISO 56000 family of standards in conjunc-
tion with technology advancement, help companies to strengthen their commitment 
to their customers, improve outcomes of innovation and knowledge & technology 
output activities, improve processes and procedures and economies around the world 
to gain a competitive advantage in response to the crisis and post-crisis.

Keywords: innovation index, readiness frontier technologies index, ISO 56000, 
quality management, life quality.

1. Introduction
Technology development requires innovation. It is considered that there is a sub-

stantial relationship between innovation and technology, and both are related to quality 
management too. This was the main question investigated in this study, which employed 
quantitative approaches in conjunction with regression analysis to investigate the correla-
tions between the Innovation Index and Frontier Readiness Technology Index. There 
were previously separated existing data and materials about the innovation index and 
preparedness frontier technologies index, as well as previously published works and re-
search publications, books, and online libraries. It is believed that scientific management, 
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including quality management, especially ISO 56000 family, which is related to innova-
tion, combined with technology use, creates opportunities for achieving a competitive 
advantage. To achieve and maintain the competitive advantage, all interested parties, 
individuals, and public and private institutions, particularly decision-makers and civil 
society, must improve and maintain the relations between innovation and technology 
usage, to improve the quality of life for individuals and societies. When discussing inno-
vation and technology we immediately think of innovative goods and services, new com-
binations thereof leading to improved ones, new methods of processing, manufacturing, 
and assembly, opening up new markets, a new way of using resources, innovative business 
models, etc., included. This is about the effectiveness and efficiency of processes, proce-
dures, methods, methods, tools, and technologies involved in the production process of 
goods and services, as part of economic theory, especially in relation to theory. As a gen-
eral concept, innovation includes innovation processes, structures required for the pro-
cess, results of activities, previous variants of products/services, and relationships at the 
organizational level in private and public issues, including specific, regional, and cluster 
levels, as part of economic theory, particularly concerning factors of production, which 
should be materialized at the technology and technology usage. Technology accompa-
nied by innovation and vice versa, does not always require invention, but simple practical 
implementation of problem-solving techniques and decision-making, implementation 
of ideas based on individual and group activities. There is currently an impressive drive 
and interest in innovation and technology, particularly in a culture of quality and ISO 
standards. The culture of quality serves as a guide for continuous improvement, belongs 
to all members of the organization (s), and also forms a link between internal customers 
and suppliers. They enshrine the core value of a quality culture in ISO standards, which 
are of increasing interest around the world to gain a competitive advantage. Between 
them, in particular the family of standards ISO 56000, directly related to innovation 
management, have been introduced during 2019, which also coincides with the time of 
the Covid-19 pandemic, are the most required standards. Innovation, technology output, 
quality, quality culture, quality culture management, and ISO standards are becoming 
an important part of achieving business models’ competitive advantage, under the new 
reality and the new normal.

2. Literature review
At present, the literature on innovation, technology, quality, ISO standards, qual-

ity culture, etc. has been improved around the world, alongside the country and level 
of economic development. This is because concepts of innovation, knowledge, tech-
nological output, quality, quality management, and ISO standards when applied cor-
rectly, help private and public organizations to be more competitive in an open market 
when and where supply is much higher than demand. one of the main characteristics 
of the last 50 years of the global economy.
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2.1 Innovation as we know it today
According to an OECD report, for about 35 years entrepreneurship has been de-

fined as an attempt to use innovative aspects that involve the use of factors of produc-
tion already involved, within the framework of a new approach to the use of productive 
capacity, with its core the realization and use of entrepreneurial resources and as an 
activity of creation that takes place and is completed along the way of the manufac-
turing process (Drucker, 1985, Ahmad. et al. 2007, Shane 2003). The OECD-Oslo 
Handbook Innovation was defined as the implementation of a new or significantly 
improved product (good or service) or process, a new marketing method, or a new 
organizational method in business practices, workplace organization, or external rela-
tions. In terms of economic theory, innovation is an industrial mutation that is pro-
gressively revolutionizing the economic structure from within, incessantly destroying 
the old one and incessantly creating a new one, which is a concept of today’s global 
economic approach when skills, knowledge, and competencies are important.

According to the International Organization of Standards, innovation is a new 
or improved product or process that differs significantly from previous products or 
processes and is made available to users. This definition is consistent with those in ISO 
standards, so they can be useful tools for comparing and evaluating innovations within 
and between organizations (Schumpeter. 1942 & 1993. ISO 2019).

In the face of increasing global competition, global products, services, manufac-
turing processes, business models and markets, and the implementation of new tech-
nologies, it seems that the results of doing business are in the hands of productivity 
(effectiveness and efficiency) as well as in the hands of intense innovative activities, 
which have been considered as the main problems of the competitive advantage of 
doing business, as a process that arises through interactions between different actors 
and becomes issues of importance for the future of business and corporate success.

As described above, considering competitive advantage as the main driving force 
for business and entrepreneurial activities, innovation and technology usage should be 
considered as key factors that require physical and non-physical support for an optimal 
result. Innovation and technology are development tools that plays an increasingly 
important role in global trade. In the last two decades in particular, the arena of world 
trade has changed, with economies of scale gradually being replaced by an innovation 
economy focused on high-value-added products and services (GII. 2021).

2.2 Innovation as an ISO family of standards. ISO 56000
A large number of standards have been developed to help and support companies 

and public organizations to streamline their internal systems, processes, procedures, 
and records to have an open approach to innovative aspects and activities and to ad-
dress any issues that contribute to the bottom line of operational activities of public 
and private entities that implement IMSs in innovative ways. Innovation serves as a 
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force that propels companies into a time and period of success. A family of standards 
with the number 56000 was published in 2019 on innovation and innovation man-
agement, which helps companies to manage innovations and innovative measures 
effectively and in a more structured way. Innovation is about creating something new 
that adds value; This can be a product, a service, a business model, or an organization. 
And the added value that is created is not necessarily of a financial nature, it can also 
be social or ecological. The ISO 56000 family will help organizations significantly 
improve their ability to survive in our changing and uncertain world. They enable 
organizations to constantly reinvent themselves (ISO. 2020. Naden. Feb 2020). The 
ISO 56000 family includes:

• 56000:2019 – Management of innovation – Innovation MS – Guidance
• 56002, Management of innovation – Innovation MS – Guidance
• 56003, Management of innovation – partnership on innovation, methods, and 

tools – Guidance
• 56004, Management of innovation – assessment – Guidance
• 56005, Management of innovation – Int. Prop, Mngmt, Methods, and tools – 

Guidance
• 56006, Management of Innovation – SIM – Guidance
• 56007, Management of innovation – Management of ideas
• 56008, Management of innovation – IOM, methods, and tools – Guidance
It is clear that even for the International Standards Organization the ties between 

innovation and creativity are strong, as the ISO 56000 family of innovation standards 
clearly expresses the connection by saying that the application of ISO standards in 
general and the Applying the ISO 56000 family of standards helps organizations 
strengthen their commitment to their customers, improve innovation and creativity 
activities, processes and procedures, and economies worldwide to gain a competitive 
advantage in response to crisis and post-crisis times.

2.3 Readiness frontier technology index
The United Nations Conference on Trade and Development (UNCTAD) pub-

lished a report titled “Technology and Innovation” in 2022. The study is a valuable tool 
for guiding policies and strategies for leading-edge technology adoption. UNCTAD 
ranks countries’ economies in terms of their respective “Country-Readiness Index” 
in this report. The Index assesses economies based on their ability to use, adopt, and 
adapt “frontier technologies” equitably. The index is made up of five components, 
which are as follows (UNCTAD, 2022):

ICT Infrastructure Deployment – This is the level of ICT infrastructure. Using, 
adopting, and adapting cutting-edge technologies necessitates adequate ICT infra-
structure, particularly as AI, IoT, big data, and blockchain are all internet-based tech-
nologies. Two components of ICT infrastructure must be considered: the prevalence 
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of access to ensure that no one is left behind, and the quality of infrastructure that 
allows for more advanced and efficient use. For these reasons, internet users as a per-
centage of the population reflect the presence of internet infrastructure, whereas mean 
download speed reflects the quality of the internet connection (UNCTAD, 2022).

Skills – Using, adopting, and adapting frontier technologies needs people 
equipped with relevant skills. These may be advanced but are generally lower than 
those required to originate the technologies. Two types of skills need to be considered: 
skills acquired through education and skills acquired in the workplace through practi-
cal training or learning by doing. The overall educational attainment of the population 
is measured through expected years of schooling, while the skill level in the labor 
market is measured by the extent of high-skill employment – defined by the ILO as the 
sum of managers, professionals, and technicians and associate professionals following 
the International Standard Classification of Occupations (ISCO). These indicators 
need to be interpreted with caution, especially in developing countries, because of the 
emigration of highly trained or skilled people, the “brain drain”, as a result of which the 
actual skill level could be lower than the official estimate (UNCTAD, 2022).

Research & Development – R&D work is required not only for the develop-
ment of cutting-edge technologies but also for their adoption and adaptation, as these 
technologies frequently require adjustment or modification for local applications. The 
number of publications and patents filed on a country’s 11 frontier technologies is 
used to measure R&D activities. The publication and patent search queries used are 
identical to those described in the Technical note in Annex B, except for the year of 
interest, which is a single year for the index rather than 1996–2018. The authors’ and 
patent assignees’ countries of publication were investigated. It should be noted that 
there are informal R&D operations that may not result in a publication or patent, so 
the R&D scores may not reflect the actual scale of activities (UNCTAD, 2022).

Industry Activity – This building element intends to record ongoing industry 
actions relating to the use, adoption, and adaptation of cutting-edge technologies. It 
looks at three industries that are early adopters: manufacturing, with high-tech manu-
facturing leading the way; finance; and ICT, which interacts with other technologies. 
Then it employs export data on high-tech manufacturers as well as digitally deliverable 
services in finance and ICT. However, particularly in developing nations, operations 
are carried out by enterprises in the informal sector, which are frequently excluded 
from official statistics. As a result, the scores from these countries may be lower than 
the real activity (UNCTAD, 2022).

Finance – This analyzes the availability of private-sector finance. Better access to 
funding could hasten the use, adoption, and adaptation of cutting-edge technologies. 
Domestic credit to the private sector as a proportion of GDP was chosen as part of the 
index for this purpose. This statistic measures financial corporations’ resources, such as 
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finance and leasing companies, money lenders, insurance companies, pension funds, 
and foreign exchange companies. It also comprises a variety of financial instruments 
like loans, non-equity securities purchases, trade credits, and other accounts receiv-
able. However, alternative, unorthodox finance providers or financial instruments 
may exist that are not adequately represented by this measure. And based on data 
for these five subindexes, the Readiness Frontier Technology Index was calculated 
(UNCTAD, 2022).

3. Research framework, the purpose of the case study
The research framework was the worldwide and global ecosystem linkages be-

tween the Innovation Index and Readiness Frontier Technologies Index.
Given the scarcity of numerical, statistical, and algebraic reasoning on the links 

between the Innovation Index and RFT Index, this study employs a theory-building 
technique to address the following research questions:

1. Ho: There is not any connection/relation between Innovation Index and RFT 
Index.

2. H1: There is a strong connection/relation between Innovation Index and RFT 
Index.

4. Methodology
While acknowledging the significance of connections/relationships between 

readiness frontier technologies and ISO standards, particularly ISO 56000, Innovation 
management, prior empirical research does not explain statistically verified, if there 
is any connection/relationship between them; thus, theory development, supported 
by analysis and evidence, is required. The exploratory technique should be used in 
conjunction with a single-depth case study approach, which is ideal for building a full 
understanding of a phenomenon and allowing for a closer exploration of theoretical 
structures.

Case selection
The scenario was chosen based on three major criteria: a theoretical approach, the 

applicability of genuine beneficial impacts of relationships on the Innovation Index, 
and RFT Index links. The case project was separated into three stages: (1) identifying 
needs for innovation, (2) identifying needs for technology usage, and (3) identifying 
nations’ rankings for Innovation and RFT.

Data collection
The data for the Innovation Index came from the GII Report 2022, an annual 

ranking of countries based on their innovation properties.
The RFT Index cme from UNCTAD Report 2022.
Data analysis
Innovation and RFT ranking indicators were correlated and regressively analyzed 

(inferential statistics) in 128 countries worldwide.
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The RFT Index (taken from the UNCTAD Report 2022) and the ISO 9001:2015 
Index (created as indicated in the preceding paragraph) are mentioned in the table below.

I developed and ran a regression analysis between the Innovation index and RFT 
Index confirming the H1 hypothesis, “There is a strong relation between the Innova-
tion Index and RFT Index, as opposed to the Ho hypothesis, “There is not a strong 
relation between the Innovation index and RFT Index.”

Table 1. – List of countries based on the Innovation Index 
and Readiness Frontier Technology Index

No Country Innovation Ranking Readiness Ranking
1 2 3 4
1 Albania 84 85
2 Algeria 120 98
3 Argentina 73 65
4 Armenia 69 83
5 Australia 25 12
6 Austria 18 22
7 Azerbaijan 80 100
8 Bahrain 78 56
9 Bangladesh 116 112

10 Belarus 62 59
11 Belgium 22 11
12 Benin 128 139
13 Bolivia 104 116
14 B&H 75 80
15 Botswana 106 111
16 Brazil 57 41
17 Brunei Drsl 82 69
18 Bulgaria 35 51
19 Burkina Faso 115 148
20 Cabo Verde 89 101
21 Cambodia 109 113
22 Cameroon 123 132
23 Canada 16 14
24 Chile 53 49
25 China 12 25
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1 2 3 4
26 Colombia 67 78
27 Costa Rica 56 61
28 Côte d’Ivoire 114 131
29 Croatia 42 52
30 Cyprus 28 34
31 Czech Republic 24 26
32 Denmark 9 10
33 Dominic. Rep 93 95
34 Ecuador 91 90
35 Egypt 94 87
36 El Salvador 96 106
37 Estonia 21 29
38 Ethiopia 126 150
39 Finland 7 17
40 France 11 13
41 Georgia 63 79
42 Germany 10 9
43 Ghana 112 103
44 Greece 47 38
45 Guatemala 101 104
46 Guinea 130 153
47 Honduras 108 122
48 Hong Kong (Ch) 14 15
49 Hungary 34 37
50 Iceland 17 30
51 India 46 43
52 Indonesia 87 82
53 Iran 60 71
54 Ireland 19 8
55 Israel 15 20
56 Italy 29 24
57 Jamaica 74 96
58 Japan 13 18
59 Jordan 81 64
60 Kazakhstan 79 62
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1 2 3 4
61 Kenya 85 105
62 Korea RD 5 7
63 Kuwait 72 58
64 Kyrgyzstan 98 115
65 Laos 117 127
66 Latvia 38 40
67 Lebanon 92 63
68 Lithuania 39 39
69 Luxembourg 23 16
70 Madagascar 110 130
71 Malawi 107 137
72 Malaysia 36 31
73 Mali 124 141
74 Malta 27 35
75 Mauritius 52 77
76 Mexico 55 57
77 Mongolia 58 110
78 Montenegro 50 70
79 Morocco 77 76
80 Mozambique 122 149
81 Myanmar 127 121
82 Namibia 100 91
83 Nepal 111 109
84 Netherlands 6 6
85 New Zealand 26 23
86 Nigeria 118 124
87 NR Macedonia 59 73
88 Norway 20 19
89 Oman 76 74
90 Pakistan 99 123
91 Panama 83 67
92 Paraguay 88 102
93 Peru 70 89
94 Philippines 51 44
95 Poland 40 28
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1 2 3 4
96 Portugal 31 32
97 Qatar 68 72
98 Moldova 64 81
99 Romania 48 45

100 Russia 45 27
101 Rwanda 102 133
102 Saudi Arabia 66 50
103 Senegal 105 118
104 Serbia 54 47
105 Singapore 8 5
106 Slovakia 37 36
107 Slovenia 32 33
108 South Africa 61 54
109 Spain 30 21
110 Sri Lanka 95 86
111 Sweden 2 4
112 Switzerland 1 2
113 Tajikistan 103 143
114 Thailand 43 46
115 Tanzania 90 138
116 Togo 125 129
117 Trnd&Tbg 97 75
118 Tunisia 71 60
119 Turkey 41 55
120 Uganda 119 128
121 UK 4 3
122 Ukraine 49 53
123 UAE 33 42
124 Uruguay 65 68
125 USA 3 1
126 Viet Nam 44 66
127 Yemen 131 156
128 Zambia 121 134
129 Zimbabwe 113 136
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The graph below represents a graphical regression analysis that shows there is no 
strong connection/relationship between the RFT Index and the ISO 9001: 2015 Index.

Diagrama 1.
The three tables that follow provide statistical information on the connections/

relationships between the RFT Index and the ISO 9001:2015 index, with R2 = 0.12414 
suggesting a weak connection/relationship between these two indexes.

Table 2. Table 3.

Table 4.

These findings demonstrate that there is a strong connection/relationship 
between the Innovation index and Readiness Frontier Technology Index.

Theory and Practice Implications
Concerning the theory, based on the final results of this research, a new window 

has been opened for further research on the field of relationships between innovation 
and technologies usage, under a quality management approach, particularly between 
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the RFT Index and the ISO 56000 standards family (Innovation family), both of which 
are regarded as tools for improving life quality all over the world.

Limitations and further research
This study was conducted utilizing a large amount of Innovation Index data and 

RFT Index data and presenting for the first time statistics on the issue of these relations.
More study is needed to confirm that these relationships will be strengthened in 

the future, making Innovation and RFT real tools for achieving competitive advantage.
Conclusions and recommendations
1. Towards fixedness of natural resources and restrictions on boundless economic 

growth approach, the direction of innovation and technology usage and developments, 
and the output are important in overcoming resource constraints.

2. There is a tendency for innovations to save on scarce resources. If technologi-
cal progress will be fixed-factor saving, then fixed factors may not be a large barrier 
to growth.

3. Achieving competitive advantage requires a positive approach towards innova-
tion, technology usage, and quality management, requiring improvement of innova-
tion, technology usage, quality management, and business climate in SMEs, seeing this 
as a general microeconomic perspective too, while, in a broader context, this study 
extends the general understanding of the innovation, technology usage and quality 
management relations to be used for a future managerial approach/mechanism in 
real‐world situations, suggesting future research could focus on developing and vali-
dating the proposed framework and investigate the issue in more contexts and settings.

4. A connection between the innovation index and the readiness frontier tech-
nologies index has not only been demonstrated in theoretical aspects but verified by a 
regressive analysis and ISO 56000 family of standards helps companies to strengthen 
their commitment to their customers, innovation, and knowledge & technology out-
put Improve activities, processes and procedures and economies around the world to 
gain a competitive advantage in response to crisis and post-crisis times.

5. The research concludes that all interested parties, including individuals, public 
and private institutions, decision-makers, and civil society, should strive for and main-
tain sustainable development scenarios by utilizing quality management principles and 
ISO standards as efficient and effective tools. As an immediate priority, all stakehold-
ers should work to improve and maintain existing relationships and links between 
innovation and technology usage.
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