INTERNATIONAL
OPERATIONS

Initial investigation into the suitability of potential
expansion locations for Griffiths&Hughes

MADE, UWTSD, FEBRUARY 2023
Module: ACPA003 International Innovation
Management

Ovidiu Barlea, 2127098

Tutor: Alan Mumby



Contents

INEFOTUCTION. ...ttt sttt et s h et e e bt e st e be e st et e seeeatesbesae et e eaeentesaeenteneesaes 2
ST (<ol o] O 4 11 - TSRS 2
SOULN AMETICA ..ttt b ettt sttt ae st b e st e s b s bt e et e st e st ebesbesbenbentesenneneas 4
o (oI [=To =l (2] A | ) O SRPRTRP 4
MONEEVIAEO (UTUGUAY) .. .eeeteeieeiteecetesiteeteeteesteesteesteeesteeteesteesseesssesssesstaensaessaessesssssenseessesssesssnesnsesnees 5
BUENOS AITES (AFGENTING) ..veeivieieieiieetieeee et e st e st eete e e esteesreesseeseteesteeteesseessaessseesseenseasseessnesnsesnees 6
Selected Location — Porto Alegre (Brazil) .......cccoeeererererienieieieeestesiesteseeeeeeee et 6
AASIA .ttt h bttt h e bt et a e h e h e bbbt et et en e bt bt b e b ne et et et ens 7
SHENZNEN (CRINA)....ctiitieieie ettt st s b et sbeeaa e s teeae et e sbeesbesteesseseesneseenres 7
Y WL gl o= VI (Lo T IS 8
TAIPET (TAIWAN) ..ttt sttt a bbbt b e b et et et et eseebeeb e e b e et e se e s e e ennens 8
Selected Location — SNenzen (ChiNA) ........coveoveieieirenereeeee et 9
AATTICE 1.ttt h bbbt bt a e a e h ekt b e bbbt a bbbt b ettt ens 9
DUrban (SOULh ATTICA) ....ecveeieieciee ettt ettt e st e ebe e b e sre e s e beesaessesrs 10
BUlaway0 (ZIMDADWE).........ooiieeeeecece ettt sttt e te et e s aa e s aaeenteenre e 10
TUNIS (TUNISTA) ¢ttt ettt sttt ettt b e bt b e sb b b et e s et e st e bt ebesbesaesb et esennennes 11
Selected Location — Durban (South AfiCa) .......cceveecieiiiieece e 12

ISO 5600 series — Innovation ManagemeNnt SYSEMS.........ccviieeveerieieresreeeese e estesre e sreeaessesreeseseens 13

2] LT = o TN 1) SRS 15

Appendix A — Gll 2022 7 pillars with 81 iNdiCators .........ceeeiiiiiiciiiiieee e 17

AppPendix B — Gl 2022 RESUIES ...uviiiiiiiei ittt ettt sttt rtee e st e e s be e e e s ate e e e sntee e s ssbaeessnseeeesnnees 21

Page 1 of 22



Introduction

Griffiths & Hughes (G&H) Ltd based in mid Wales specialise in security systems, for domestic,
commercial, and industrial applications. Products range from home security cameras that can be
viewed on a mobile device’s app, to commercial CCTV equipment. Due to the impact of COVID-19, a
very popular product they produce is a body temperature scanner which can be placed at factory
entrances to scan individuals for body temperature, the machine will grant or deny access
depending on the body temperature.

The device also has a face mask recognition capability - and can be programmed via a friendly
interface to confirm if a person is wearing a mask or not. Considering for a future beyond a COVID-
19 environment, the company is also developing a retinal scanner for the same machines, so that an
employee for example may be identified prior to being granted access to specific areas.

One of the main changes to come about with G&H’s possible expansion will be that it will become a
Multi-National Corporation (MNC). Running such an enterprise requires a business strategy which
has been tailored to MNCs rather than a company based in a single nation. There will be different
institutions to interact with, different levels of education, infrastructure and business sophistication
will also be at different levels. The culture of the prospective location also plays an important role
(Dubina, Carayannis 2016) in the selection and its geopolitical status as well. Beyond this initial
investigation, the company must consider what the best business strategy will be going forward.
One of the studies into hybrid business models in high-technology markets (to which G&H belongs)
concludes that choosing hybrid over single competitive strategy cannot be definitively selected as
the correct approach every time (Gabrielsson, Seppéléa et al. 2016). The findings are inconclusive and
additional considerations must be made in a case-by-case basis. A new tool at the disposal of
innovation managers is the 1ISO 56000 suite, which provides a framework in undertaking such
projects.

Selection Criteria

The G&H board has and has shortlisted the following possible locations for further consideration.

Porto Alegre (Brazil) Shenzhen (China) Durban (South

Africa)
Montevideo (Uruguay) Mumbai (India) (;l:,!?)vgsg\,%)
Buenos Aires Taipei (Taiwan) Tunis (Tunisia)

(Argentina)

The task at hand is to evaluate and select the best fit 3 locations (one per continent) for the
planned business expansion. The World Intellectual Property Organisation (WIPO) offers
resources that can assist in the evaluation of the above. Tools like technology trends, World
IP report and World IP Facts and Figures can give insight and analysis to help the interested
parties in their process. The other comprehensive tool they provide is called the Global
Innovation Index (GII) which has a yearly updated with global expert contributions.
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GII tracks worldwide innovation trends and creates a hierarchy of 132 countries and
economies, ranking their performance in innovation by using circa 80 indicators grouped in 7
categories as follows:

- Institutions with 7 indicators

- Human Capital and Research with 12 indicators

- Infrastructure with 10 indicators

- Market Sophistication with 10 indicators

- Business Sophistication with 15 indicators

- Knowledge and Technology Outputs with 14 indicators
- Creative Outputs with 13 indicators

A detailed description of the indicators in each innovation pillar can be found in Appendix A.
The abounding data is gathered from different sources covering both long-established

indicators such as Trade, Investment, Education, Political environment and indicators that
cannot be easily quantified like knowledge: absorption, creation, impact and diffusion.
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South America
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Figure 1 - South America Locations Map

Porto Alegre (Brazil)

Brazil scores 54" of the 132 economies in the Gll in 2022, and it continues an ascending trend from
57™in 2021 and 62" in 2020. Figure 2 shows Brazil’s ranking in each of the 7 pillars.

The seven Gl pillar ranks for Brazil
Business sophistication . 35
Market sophistication { o 49
Human capital and research 4 . 50
Creative outputs ® 51
Glabal Innovation Index | ® 54
Knowledge and technology ouiputs . 55
Infrastructure ® 65
Institutions{ =@ 102
Note: The highest possible ranking in each pillar is 1.

Figure 2 - Brazil Gl pillar ranks 2022

Among the Latin America and Caribbean economies, Brazil is evaluated in 2" place and is performing
above expectations for its level of development (Brazil 2022). The country’s strong indicators include
expenditure on education, high-tech and ICT imports and Domestic market scale, bn PPPS. It’s
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weaknesses rest in Policies for doing business, Gross capital formation, % GDP and Tertiary inbound
mobility, % (Brazil 2022).

A cultural trait of Brazilian businesses is that knowledge sharing is encouraged, and it exhibits a
natural openness to new ideas (Ddvila, Andreeva et al. 2019). This is a desirable behaviour that any
company would consider when looking to enter a new market.

Montevideo (Uruguay)

The country of Uruguay ranks 64" globally on the Gll index, and 5% in the Latin America and
Caribbean group of countries.

The seven Gll pillar ranks for Uruguay
Institutions 32
Infrastructure 60
Knowledge and technology outputs 4 62
Business sophistication 62
Global Innovation Index 7 . 64
Human capital and research 73
Market sophistication 77
Creative outputs 85
Note: The highest possible ranking in each pillar is 1.

Figure 3 - Uruguay pillar ranks Gl 2022

Uruguay’s major strengths lie mainly in it’s political and operational stability:
- ranked 1t in 1st: Democracy Index (The EIU 2017);

-1st: Rule of Law (World Justice Project 2017-2018);

-1st: Corruption Perception Index (Transparency International 2018)

Another strength is in the policy for doing business, so much so that Argentinian companies are
investing and registering in Uruguay due to its advantageous taxation systems (Bukstein, Hernandez
et al. 2019)

Uruguay has a poor rank in Domestic industry diversification, Graduates in science and engineering
and Global brand value, top 5,000, % GDP making it a less attractive proposition than Brazil.

Page 5 of 22



Buenos Aires (Argentina)

Argentina has the poorest ranking out of the 3 countries, sitting at 69" on the global index and 8" in
the regional one. It has historically underperformed when it comes to innovative activities, despite
its relatively strong resource base (Wilsdon, Haderi et al. 2020).

The seven Gl pillar ranks for Argentina

Business sophistication 52
Creative ouiputs 53
Infrastructure 4 64
Human capital and research 69
Global Innovation Index . 69
Knowledge and technology outputs 77
Market sophistication 4 95

Institutions 4 96

Note: The highest possible ranking in each pillar is 1.

Figure 4 Argentina GlI pillar ranks 2022

Strengths are in the mostly in the Education and business sophistication pillars: Tertiary enrolment
in education, Entrepreneurship policies and culture, Intellectual property payments, % total trade.

Its weaknesses are found in its institutions and political system. It ranks lower than 110 other
countries in Policies for doing business, New Businesses, Labour productivity Growth and High cost
of redundancy.

Selected Location — Porto Alegre (Brazil)

Porto Alegre, Montevideo and Buenos Aires are all located in relative proximity on the South
American Bank of the Atlantic Ocean. Argentina is the least attractive proposition of the pack due to
its ailing political and labour current situation. Uruguay’s political stability is an advantage compared
to Brazil and Argentina. Infrastructure is a weakness for all 3 — therefore not a deciding factor.
However, when considering the larger picture, out of the 3 potential destinations, Porto Alegre
stands as the better opportunity due to the country’s position when it comes to economy size,
population, strength in R&D investment (Brazil 2022), and Brazil’'s membership in BRICs which will
allow for an easier global penetration of this emerging economies group compared to Uruguay and
Argentina (Chen 2022).
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Figure 5 - Asia Locations Map

Shenzhen (China)

China is in the 11* position on the Global Index, it is 1 when compared to other upper-middle
income economies. China ranks 3rd among the 17 economies in South East Asia, East Asia, and
Oceania.

The seven Gll pillar ranks for China
Knowledge and technology outputs 4 i}
Creative outputs 4 11
Global Innovation Index @ 1
Business sophistication 4 12
Market sophistication 12

Human capital and research 20
Infrastructure - 25
Institutions - 42
Note: The highest possible ranking in each pillaris 1.

Figure 6 China Gll pillar ranks 2022

China does very well when it comes to Knowledge and technology outputs, and it is the 1% in the
world in 10 indicators including PISA scales in reading, maths and science, Domestic market scale, bn
PPPS and Labour productivity growth, %.

This success comes, however, with a heavy cost when it comes to any environmental indicators, as
China ranks 115" in its performance, globally — pollution being a real concern.

The city of Shenzen is often dubbed China’s Silicon Valley and it is the country’s fastest growing city
(Upton, Huld 2022). It has enjoyed over 40 years the establishment of Shenzhen Special Economic
Zone in 1980 (Zhang, Kuria 2019).

Shenzen has a mix of advantages, starting with it’s strategic location in proximity to Hong Kong and
acting as a gateway to mainland China. In addition to this, the local authorities have developed a
world class education system which has attracted the top skilled individuals, entrepreneurs and
innovators (Bevan 2020).
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Mumbai (India)

India is on the 40™ position according to the Global Innovation Index 2022. This is not the full
picture, as India is the fastest improving country (relative to its grouping) in the world year-on-year.
It holds the 1°t spot amongst the 36 lower-middle-income group economies. It is also ranked first
among the 10 economies in Central and Southern Asia.

The seven Gl pillar ranks for India

Market sophistication 19
Knowledge and technology outputs A 34
Global Innovation Index . 40
Human capital and research 43
Creative outputs 4 52
Business sophistication 54
Institutions - 54

Infrastructure 4 78

Note: The highest possible ranking in each pillar is 1.

Figure 7 India Gl pillar ranks 2022

Highlights in India’s performance are Entrepreneurship policies and culture, and the percentage of
Graduates in science and engineering — both of which are in keeping with the Indian concept of
frugal innovation - Jugaad (Ananthram, Chan 2021). India ranks first in the world in two indicators:
Domestic market scale, bn PPPS and ICT services exports, % total trade.

The gap to be closed lies in India’s poor track record in environmental performance and the
percentage of Females employed with advanced degrees.

India and Mumbai, in particular, have the same many traits as China and Shenzen, at it attributes its
success to the strategic location and connectivity to the global stage and large pool of young talent
ready to make contribution to new businesses in any area of activity. The local government support
is also encouraging investments (Mantralaya 2020).

Taipei (Taiwan)

Out of all the countries covered in this report, Taiwan is the only one not present in the Gll index for
2022.

Taiwan’s openness towards foreign investment (Hass 2021) can be considered both a strength and a
weakness due to its unruly political relationship with China. The uncertainty over the country’s very
survival as an independent nation will be of great concern to any foreign companies looking to invest
in Taiwan.
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GDP UsD789.51bn (IMF 2021)

Population 23.38mn (IMF 2021)

Form of state Multiparty Democracy

Head of government Tsai Ing-wen (President)

Next elections January 2024, presidential and legislative

Figure 8-Taiwan National Facts (Allianz.com 2022)

Selected Location — Shenzen (China)

The geography of innovation is continuing to shift towards Asia (WIPO 2022). In this continent there
is, in fact, a two-horse race between global innovation giants. G&W must hedge it’s bets as to which
country will dominate the world economic stage in the future (Babasaheb, Jadhav 2017), but at
present the balance leans in China’s favour as it still represents the poster child for industrial
innovation (Larson 2010).

Alfrica

. <O Tunis

Figure 9 Africa Locations Map
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Durban (South Africa)

South Africa is ranked 61°t in the world in 2022, maintaining its position from the year before, but
underperforming in the innovation input pillars (69 vs 55) while achieving a better result in the
innovation output pillars (61 vs 68).

The seven Gl pillar ranks for South Africa

Market sophistication - 34
Knowledge and technology outputs - 9 56
Global Innovation index - @ 81
Business sophistcation - 9 63
Creative outputs - 9 64
Infrastructure . T
Human capital and research 2 B

Institutions - o Bl

Note: The highest possibie ranking In each plllaris 1.

Figure 10 - South Africa GlI pillar ranks 2022

It performs well in new businesses per th pop. 15-64, Expenditure on education, % GDP and it is
placed 1° globally in Market capitalization, % GDP. South Africa’s weaknesses lie in Policies for doing
business, Pupil-teacher ratio, secondary; Gross capital formation, % GDP, and GDP/unit of energy
use.

A SWOT analysis of the South-African economy reveals that it’s diversity in races, languages and
other factors constitute both a strength and a weakness — attracting both interest from different
European economies, but also being susceptible to violence and regional wars (Frue 2019). The
cheap labour costs, and abundance of raw materials are two of the major factors for considering
opportunities in South Africa. The port of Durban is at the front of South Africa’s innovative
approach and G&W may be able to access funding the UK Cross Government Prosperity Fund worth
£1.3 billion put in place to support emerging economies (UK Gov, Foreign & Commonwealth Office
2019)

Bulawayo (Zimbabwe)

Zimbabwe is the lowest placed economy presented in this report ( other than Taiwan, which does
not feature), sitting at 107" in the global index.
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The seven Gl pillar ranks for Zimbabwe

Creative outputs{ ———— @ 89
Business sophistication| =@ 90

Human capital and researchq{ =) 92

Knowledge and technology outputs{ ——— @ 99
Global Innovation Index{ ———@ 107
Market sophisticaton{ ——@ 114

Infrastructure{ -@ 126

Institutions{ @ 128

Note: The highest possible ranking in each pillar is 1.

Figure 11 - Zimbabwe Gl pillar ranks 2022

Zimbabwe’s performance has improved year on year and it’s strong indicators include the
percentage of graduates in science and engineering, and the joint venture/strategic alliance deals/bn
PPPS$ GDP.

These positives are insufficient when compared to the very poorly developed infrastructure and
institutions that scored 126 and 128, respectively. This location should not be pursued by G&H.

Tunis (Tunisia)

The rankings for Tunisia have deteriorated in the last 3 years going from 65 in 2020 to 73" in 2022.
In spite of a decline in performance, Tunisia is still achieving above expectations relative to the
country's development level.

The seven Gl pillar ranks for Tunisia

Human capital and research ® 45

Knowledge and technology outputs @ 53

Creative outputs @ 61
Global Innovation Index =. 73
Infrastructure{ = 85
Institutions {  =————e ) 92
Market sophistication el 98

Business sophistication —) 116

Note: The highest possible ranking in each pillar is 1.

Figure 12- Tunisia Gll pillar ranks 2022
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The strengths are represented by the following indices: Expenditure on Education- ranked 7t
globally; Percentage of graduates in science and engineering — 5™".At the other end of the scale are
High tariff rates and Gross capital formation, % GDP.

Tunisia’s economy is largely based on trade with the EU, with over 57% of Tunisian trade going to
the EU, and 70% of exports (European Commision 2021).

Selected Location — Durban (South Africa)

Professor Erika Kraemer-Mbula postulates that the innovation landscape of Africa goes hand in hand
with the development of the African countries (AUDRETSCH, FELDMAN 2004). It can vary from region
to region, country to country and, even within the same country, different industries see varied levels
of innovation (Kraemer-Mbula 2022). Bulawayo comes in third on the podium, while the choice is
between Tunis and Durban. The fine margins for choosing Durban come from the fact that G&H, a
Welsh based company, may find the English-speaking South Africa more accessible than the French-
speaking Tunisia. Another motivator can be that transport and port facilities are better in Durban, due
to its larger status as a seafreighting node, whereas Tunisia and its territorial waters are often used by
immigrants in search of a better life in Europe (Karam 2022).
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ISO 5600 series — Innovation Management Systems

‘No innovation or standard
should be rejected as too costly
without careful evaluation of
the 'cost of not doing it’ — Grace
Hopper

‘The best way to predict the
future is to create it
- Abraham Lincoln

‘When the winds of change
blow, some people build walls
and others build windmills."
- Chinese Proverh

Introduction to Innovation Management System

What ‘good” looks like when it comes to managing innovation

Figure 13 Introduction to IMS

Implementing of the ISO 56000 standards suite is and will be very important for companies as they
begin to follow the standards. Businesses accessing these resources will be able to use the suite as a
template of good practice when it comes to innovation management, as a minimum. The
comprehensive benefit can only be fully achieved by following the standards when elaborating the
business strategy, organigram, and engraining the 1SO 56000 within the very culture of the
organisation. It will positively impact the human element — increasing efficiencies through improved
management. This will in turn also mitigate risks and enhance opportunities when it comes to the
businesses products and processes. Another benefit of wider use of the same standard will be a better
understanding of customer needs — as both client and company will be adhering to the same set of
rules/ guidance.

The ISO 56002 covers the systematic approach to ‘what good looks like” (ISO 2019) in the field of
innovation management systems and is based on the experience and reporting of experts from over 50
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countries. This guidance will be beneficial for G&H because of its clear top-down approach through
all the steps required to having a sustainable growing organisation, which requires the company’s
senior management to commit to develop and maintain a business environment in which innovation
procedures are part of the structure and innovative behaviours are part of the culture. The standard
goes on to discuss the innovation objectives and the planning that must take place in order to achieve
them. It covers in depth the various resources, tools and methods required to support the Innovation
Management Systems (internal and external). Following on from chapters 5 and 6, the standard goes
on to talk about the actual operation of such a system. It then goes to on to conclude with the checks
that must be put in place as part of the continuous monitoring and improvement of the processes.

The next standard in the series, ISO 56003, explores potential partnerships in innovation (ISO
2019)that companies like G&H may explore to aid with decision making on matters such as the
present reports subject — choosing new locations for expansion. This standard presents the methods
and tools that should be used by organisations to firstly identify internal weaknesses that must be
supplemented by entering in an external collaboration, followed by identifying suitable partners (local
authorities, universities, companies, and community based initiatives). The other two steps in the
process being Alignment and Interaction, as presented in Figure xxx. 1SO 56003 lists associated
toolsets to be followed when forming Innovation Partnerships. Implementing these Templates will be
of great benefit to G&H in the next period, should the company wish to explore the locations
identified in this report.

Output List of the List of partners  Written shared Innovation
required to fill capability understanding of  Partnership
- capabilities and and resource the proposed Agreement
Tools :md methods to tf)rm resources, of the  gaps opportunity for a
Innovation Partnerships potential joint innovation

pFlrlne:r outcome

Each output is input to the next clause. .

Figure 14 1SO 56003 tools and methods

The other standards in the series will become useful to the company as follows — ISO 56004 provides
guidance on assessing innovation management; 1SO 56005 focuses on Intellectual Property
Management, ISO 56006 on guidance for strategic intelligence management and 1ISO 56007 looks at
idea management.

In Conclusion, c&H is evaluating the three more suitable locations to strategically position
themselves to control the manufacture, marketing, and distribution of their products on a global scale.
Making use of the 1ISO 56000 series will be of benefit to the organisation as it grows to a sustainable
and prosperous future and in particular ISO 56002 and 56003 will provide a framework for the
expansion of G&H.
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Appendix A — Gl 2022 7 pillars with 81 indicators

Institutions with 7 indicators

1.1 Political environment
1.1.1  Political and operational stability*
11.2 Government effectiveness*

1.2 Regulatory environment
1.2.1 Regulatory quality*
1.2.2 Rule of law*

1.2.3 Cost of redundancy dismissal

1.3 Business environment
1.3.1 Policies for doing business!
1.3.2 Entrepreneurship policies and culture*

Figure 15 - Innovation input pillar - Institutions -Gll 2022

Human Capital and Research with 12 indicators

22 Human capital and research

21  Education

2.1.1 Expenditure on education, % GDP

2.1.2  Government funding/pupil, secondary, % GDP/cap
2.1.3 School life expectancy, years

2.1.4 PISAscales in reading, maths and science

2.1.5 Pupil-teacher ratio, secondary

2.2 Tertiary education

2.2.1 Tertiary enrolment, % gross

2.2.2 Graduatesin science and engineering, %
2.2.3 Tertiary inbound mobility, %

2.3  Research and development (R&D)

2.3.1 Researchers, FTE/mn pop.

2.3.2 Gross expenditure on R&D, % GDP

2.3.3 Global corporate R&D investors, top 3, mn USD
2.3.4 QSuniversity ranking, top 3*

Figure 16- Innovation input pillar — Human Capital and Research -Gll 2022
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Infrastructure with 10 indicators

&% Infrastructure

3.1 Informationand communicationtechnologies(ICTs)
3.1.1 ICTaccess*

3.1.2 ICT use*

3.1.3 Government's online service*

3.1.4 E-participation*

3.2 Generalinfrastructure
3.2.1 Electricity output, GWh/mn pop.
3.2.2 Logistics performance*
3.2.3 Gross capital formation, % GDP

3.3 Ecological sustainability

3.3.1 GDP/unit of energy use

3.3.2 Environmental performance*

3.3.3 ISO 14001 environmental certificates/bn PPP$ GDP

Figure 17- Innovation input pillar — Infrastructure -Gll 2022

Market Sophistication with 10 indicators

“Is1 Market sophistication

41  Credit

41.1 Finance for startups and scaleups*

41.2 Domestic credit to private sector, % GDP
4.1.3 Loans from microfinance institutions, % GDP

4.2 Investment

4.2.1 Market capitalization, % GDP

4.2.2 Venture capital investors, deals/bn PPP$ GDP
4.2.3 Venture capital recipients, deals/bn PPP$ GDP
4.2.4 Venture capital received, value, % GDP

4.3  Trade, diversification, and market scale
4.3.1 Applied tariff rate, weighted avg., %
4.3.2 Domesticindustry diversification

4.3.3 Domestic market scale, bn PPP$

Figure 18- Innovation input pillar — Market sophistication -GIl 2022
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- Business Sophistication with 15 indicators

== Business sophistication

51  Knowledge workers

5.1.1  Knowledge-intensive employment, %

5.1.2  Firms offering formal training, %

5.1.3 GERD performed by business, % GDP

5.1.4 GERD financed by business, %

5.1.5 Females employed w/advanced degrees, %

5.2 Innovation linkages

5.2.1 University-industry R&D collaboration'

5.2.2 State of cluster development and depth’

5.2.3 GERD financed by abroad, % GDP

5.2.4 Joint venture/strategic alliance deals/bn PPP$ GDP
5.2.5 Patentfamilies/bn PPP$ GDP

5.3 Knowledge absorption

5.3.1 Intellectual property payments, % total trade
5.3.2 High-techimports, % total trade

5.3.3 ICT servicesimports, % total trade

5.3.4 FDInetinflows, % GDP

5.3.5 Research talent, % in businesses

Figure 19- Innovation input pillar — Business sophistication -GIl 2022

- Knowledge and Technology Outputs with 14 indicators

Knowledge and technology outputs

6.1 Knowledge creation

6.1.1 Patents by origin/bn PPP$ GDP

6.1.2 PCT patents by origin/bn PPP$ GDP

6.1.3 Utility models by origin/bn PPP$ GDP

6.1.4 Scientific and technical articles/bn PPP$ GDP
6.1.5 Citable documents H-index

6.2 Knowledge impact

6.2.1 Labor productivity growth, %

6.2.2 New businesses/th pop. 15-64

6.2.3 Software spending, % GDP

6.2.4 SO 9001 quality certificates/bn PPP$ GDP
6.2.5 High-tech manufacturing, %

6.3  Knowledge diffusion

6.3.1 Intellectual property receipts, % total trade
6.3.2 Production and export complexity

6.3.3 High-tech exports, % total trade

6.3.4 ICT services exports, % total trade

Figure 20- Innovation output pillar — Knowledge and Technology Outputs -Gll 2022
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- Creative Outputs with 13 indicators

! Creative outputs

7.1  Intangible assets

7.1.1 Intangible asset intensity, top 15, %

7.1.2 Trademarks by origin/bn PPP$ GDP

7.1.3  Global brand value, top 5,000, % GDP
7.1.4 Industrial designs by origin/bn PPP$ GDP

7.2 Creative goods and services

7.2.1 Cultural and creative services exports, % total trade
7.2.2 National feature films/mn pop. 15-69

7.2.3 Entertainment and media market/th pop. 15-69
7.2.4 Printing and other media, % manufacturing

7.2.5 Creative goods exports, % total trade

7.3 Online creativity

7.3.1 Generic top-level domains (TLDs)/th pop. 15-69
7.3.2 Country-code TLDs/th pop. 15-69

7.3.3 GitHub commit pushes received/mn pop. 15-69
7.3.4 Mobile app creation/bn PPP$ GDP

Figure 21- Innovation output pillar — Creative Outputs -Gll 2022
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Appendix B — Gll 2022 Results

Tabled  Heatmap: GII 2022 rankings overall and by innovation pillar
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Table 4 Continued
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