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Abstract: Country categorization under World Bank, IMF and UNDP mainly focuses
on financial and human development index. This works well for countries with low scores
as funds could be transferred to the bottom countries. But countries with low innovations
and inventions can score well under these indices. Countries rich in high valued natural
resources and countries who are replicating thus avoiding high R&D costs can have good
scores under these. Natural resources will eventually exhaust and replicating countries
will suffer in case of tighter patent and copyright laws and will not able to achieve
sustainable growth. We have suggested an alternative approach whereby countries are
divided in to hyper advanced (Inventing), advanced (Innovating), advancing (replicating)
and least advanced (Primary) countries. Countries with at least one significant invention
during last 50 years are considered as inventing nations. Innovating countries are categorized
according to their corresponding GII scores, countries who score? 40 out of 100 are
considered as innovating states. While those with < 40 are considered either replicating
or  primary. USA,  UK, Japan,  Sweden,  Switzerland,  Canada,  Argentine and Philippines
with 37, 4, 3, 2, 1, 1, 1, 1&1 inventions respectively are inventing nations. Switzerland
with 68.4 topped the list while Croatia with 40.73 was the last of innovating nations. Our
suggestive approach will not only discourage countries under last two categories by ranking
them lower than their current global standing. But also encourage countries who are
inventing and innovating.
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1 INTRODUCTION:
Categorization of countries help

to develop better understanding of
their performance, categorization in
to develop and developing is the
most accepted method
[1].Developed and developing
countries categorization is at the core
of discussions related to
development studies and policy.
While classi fication of world
countries in to develop and
developing subsists but owing to the
drastic relational changes amongst
countries this classification possess
obstacles for comprehension of
present opportunities and issues[2].

Currently there are three main
agencies who categorize countries
according to different development
indicators these include World
Bank, IMF (International monetary
fund) and UNDP (United nation

development program). The World
Bank supports developing countries
by providing them with loans and
technical support. It has a mission to
'promote shared prosperity' and
'reduce extreme poverty'[3]. Basic
purpose of the IMF is to ensure
stable global monetary system,
international payments and
exchange rates in order to assist
transactions between countries and
transactions between residents of
these countries[4]. The main goal of
UNDP is to help countries with
sustainable development[5].

Categorization under World Bank
is mainly based on gross national
income per capita (GNI/Capita).
Revision of the 'analytical
classification' based on GNI/Capita
is conducted on 1st of July for the
last year. World Bank July 1st 2016
countries classification based on
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GNI/Capita measured by employing
world Atlas method is as: low income
(between $1,025 or less in 2015),
Lower middle income (between
$1,026 and $4,035), upper middle
income (between $4,036 and
$12,475) and high income (
$12,476) countries[6].

Countries classification under
IMF is mainly based upon: per capita
income, diversification of exports
and level of integration with
international financial system[1].
Under IMF countries are mainly
categorized in to two main
categories: 'advanced economies and
emerging & developing economies'.
This taxonomy developed without
any strict standards over time, with
an objective of assisting analysis
through significant arrangement of
data[7].

Finally country classification
under UNDP is based upon
Human development Index (HDI).
Three factors are basically
considered under HDI these are: life
expectancy, education and income.
Where the education is measured
through a combination of expected
and actual schooling years. Life
expectancy is measured as
expectancy of life at birth and finally
income is measured as gross national
income per capita (GNI/Capita).
Countries are divided as low human
development, medium and high
human development countries,
having thresholds between 0.5 and
0.8[8].

There might be cases where
countries with good scores under

any one of these or all three ranking
methods may not be on the path of
sustainable growth i.e. economies
based on production of natural
resources and raw materials. Also
some countries with good scores in
order to avoid high R&D costs are
replicating and copying in doing so
earning higher than average profits
while discouraging those countries
who are innovating and inventing
and spending heavily in R&D.

In th is  paper  author has
suggested to distinguish countries
on basis of inventions, countries
with considerable inventions
during  las t  century wi ll  be
considered as inventing  countries
(Hyper advanced), world hold
gratitude to these countries due to
their tremendous life changing
services to mankind. On the basis
of Global innovation Index (GII),
countr ies wi ll  be ranked as
innovating countries (advanced
countries). Countries whose major
exports are finished goods having
low GII score a re s t i l l  in
replication stages (advancing) with
improved GII scores can move to
as innovating status. Finally those
countries with low GII scores
whose major exports are raw
material or natural resources
irrespective of the fact what is the
GNP/Capita, life expectancy,
educat ion (under  UNDP
definition) are still in the initial
stages of development that is
producing and exporting raw
material and natural resources
(Least advanced).
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The rest of the paper is divided
as: Section 2 contains problems with
current methods including 2.1
sustainable development and 2.2 lack
of encouragement, section 3 is about
data sources and methodology
adopted, section 4 contains results
our suggested classification of the
world economies, in section 5 we
have concluded our work and
discussed policy implications.

2 PROBLEMS WITH
CURRENT METHODS

2.1 Sustainable development:
First of all World Bank and IMF

take into consideration a country's
monetary status. It works when all
the countries have equal distribution
of natural resources but countries
who have high concentrations of
natural resources can achieve these
even with low innovations and R&D
investment. Meaning high per capita
income, and even in some cases
things like better infrastructure,
healthcare, educational insinuations
etc. The problem is that these
countries may not be able to even
survive in the absence of these
resources as they are not well trained
or  equipped.

Although diversi fication of
exports and global financial
Integration is included in IMF
country classification system but
replicating countries can or
sometimes have diversified exports
and can at the same time be more
integrated with global financial
system. Those countries who have
high profits mainly due to replicating

and avoiding high costs of R&D are
not being discouraged under this
model. They will also not be able to
sustain their growth if countries who
are innovating put tighter patent
laws, people go for quality over
quantity, trade war due to cheap
products from these countries and
so on. Secondly the countries who
are contributing to the betterment
of mankind through innovations and
inventions are not properly
recognized under system.

One might argue that UNDP take
into considerat ion human
development index ( li fespan,
education and income)  but still in
the absence of results in the form of
innovation and invention specifically
for those countries whose
economies are based upon export of
natural or raw resources without
innovation and inventions will not
be able to sustain their growth.

2.2 Lack of encouragement:
Countries who have high per

capita income owing to abundance
of precious natural resources (like
gulf countries) but low quality R&D
in order to get out of low ranking
will start investing in quality
education which will lead them on
the path of sustainable development.
At the same time countries who have
low per capita income normally have
poor R&D will be provided loans
and other financial assistance on the
promise to not only  increase their
rate of education but also quality to
increase their total and per person
number of research articles and
patents. It can encourage countries
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to not only contribute to science and
technology but also in order to
improve their ranking improve
quality of education which is
outcome oriented.

3 DATA AND
METHODOLOGY:

3.1 Data:
Due to the fact that it takes huge

amount of effort and time to come
up with a life changing invention a
period of half a century was
considered to classify countries in
to inventing nations based on their
life changing inventions. As there
is  no hard and fas t rule to
determine what is or what is not a
life changing invention we have
used the classification by PM [9]
for the most significant inventions
of mankind for the last fifty years.
Whereby they consulted 25 experts

at 17 universities and museums
across USA. These experts were
from various fields including autos&
technology; biology; Medical;
Aeronautics and physics. An initial
l i st  of 100 inventions was
dispatched for voting and through
point system reduced to 50 on the
basis of top pick by each expert. Data
regarding innovating nations was
sourced from [10] which is based
upon Global Innovation Index
2018[1]. And replicating and raw
material based economies can be
classified upon their main exports
or export which is based upon CIA
World Fact book [11].

3.2 Methodology:
Countries with at least one

significant invention during last 50
years are categorized under the
status of inventing nations of the
world.

 Innovating countries are based
upon Global innovation index
which is calculated on the basis of
simple average of innovation input
sub-index and innovation output
sub-index[10]. We considered

countries with a score of 40 or
above out of total of 100 as
innovating countries rest of the
countries are considered either as
replicat ing or raw material
exporting countries[2].

Finally those countries with GII scores of   are considered either
as replicating or raw material dependent economies.

And for raw material exporting economies



42

Generalization of Scientific ResultsUSA, Michigan

                                                 www.journalofresearch.us
¹ 7-8, July-August 2018                                                                  info@journalofresearch.us
American Journal of Research

4 RESULTS OF SUGGESTED
CLASSIFICATION

4.1 Inventing countries (Frontrun-
ner/Hyper-advanced)

Figure 1. Contains the ranking of
the major inventing countries during
last century. A very few countries fall
under this category. These countries
are lucky enough to have the bosses
(gurus) of science and technology.
Their contribution towards the field
of science and technology is immense.
Countries who have provided the
world with renowned inventions e.g.
Radio, TV, Computer, Satellites,
Telephone, Airplane, Healthcare
equipment,  cure for  cancer,  HIV
etc. Fall under this category. Due to
their immense service to the
mankind these countries should be
recognized as leading light for the
rest of the world to follow. Because
of the fact it requires huge amount
of time alongside with other
resources to come up with world
changing inventions a period of at least
more than half a century should be
considered.

United States of America with a

total of 37 major inventions out of
fifty topped the list of inventing
countries. Followed by United
Kingdom with four major inventions.
Third country with considerable
inventions during last fifty years was
Japan with 3 major inventions.
Followed by Sweden, Switzerland,
Canada, South Korea, Argentine
and Phili ppines with  one key
invention each respectively. All of
these countries are from the
developed world except for Argentine
and Philippines. Presence of relatively
less developed countries in this
category implies that even in the
absence of best available facilities if
you have got extraordinary minds you
may still come up with world changing
inventions which might be true under
exceptional cases but most of the times
these inventions came or would come
from developed nations.  Table 1A in
appendix sections contains the details
of the country wise inventions. There
is still no hard and fast rules to
determine what are considered as key
inventions. This is a field where more
work needed to be done.

 Figure 1: World top inventing countries for the last 50 years
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4.2 Innovating countries
(Advanced)

Most of the developed countries
categorized by World Bank, IMF
and UNDP fall under this category.
These countries invest heavily in
R&D and have a high rate of
recognized research publications and
patents. Most of the innovations are
carried on in laborites of these
countries. We have considered
countries who score  40 out of 100
Global innovation Index (GII)[3] as
innovating countries again there is
no hard and fast rule of selection
criteria.

Figure 1 contains the spatial
presentation of innovating countries.
Top three countries are all form
EU, Switzerland with a GII score
of 68.4 tops the list, followed by
Netherlands is at second place with
a score of 63.32. Third on the list with
a score of 63.08 is Sweden. While
United States which is: the top
inventing nation of the world (at
least as per our findings) is at the
sixth spot. The last three countries
who made to the list as innovating
countries include Poland with 41.67;
Lithuania with 41.19 and Croatia with
40.73 respect ively. The only
difference between advanced and
hyper-advanced countries is
avai labi li ty of extraordinary
individuals who have the ability to
change the world through their
groundbreaking inventions.

If we look at the regional
distribution most of the European
countries have GII scores of greater
than 40 hence fall under this
category. When it comes to Asia,
Israel with a score of 56.79 topped
the list, followed by Republic of
Korea with 56.63.Third on the list
was Japan with a GII score of 54.94.
Followed by China 53.06, Cyprus
47.83, Malaysia 43.16 and United
Arab Emirates with 42.58
respectively. Oil rich gulf countries
who might have better ranking due
to their strong economies under
World Bank, IMF and in some
cases under UNDP failed to score
40 could not  make in  to
innovating countries category (At
least under our criteria). Other
two regions include North America
with USA 59.81 and Canada with
52.98 GII scores plus Oceania with
Australia 51.98 and New Zealand
51.29 GII scores respectively.
Unfortunately no country from
Africa and South-America scored a
GII score   40. Most if not all
countries from these two regions
are in  poor  economic and
pol i t ica l sta te. Internat ional
in st i tut ions must take in to
consideration the innovat ion
scores of these regions. Loans and
international aid to these regions
should be attached with the
condition of future improvement
of GII.
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 Figure 2: Spatial presentation of GII based innovating countries

4.3 Replicating countries
(Advancing)

Figure 2. Contains spat ial
presentation of world countries

according to their main export and
comparative GII scores of low
scoring countries i.e. GII scores of
less than 40.
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Figure 3: (a) Export wise world country classification based on CIA
Factbook[11] retrieved from [12], (b) Classification for countries with less
than 40 GII scores.
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Countries who have low GII
score and mainly sell (export)
finished goods fall under this
category. These countries mostly
but no necessarily replicate to
reduce cost of production and are
reluctant to invest in costly R&D.
In most of the cases these countries
try to maximize their profits by
achieving economies of scale. These
countries prefer quantity our
quality. Again their contribution to
body of knowledge related to
science and technology is quite
limited. But with the passage of
time they realize the importance
of R&D and start focusing towards
quality and innovation. China can
be considered as one of the
examples which for the last few
decades was focused on
maximizing profits via replicating
while purposefully avoiding high
costs research and development
had recently real ized tha t
sustainable development is not
possible without R&D and has
diverted it attention. Which is
evident by number of high quality
innovations coming out of China.
We can say that China from a
replicating nation has just entered
or en tering  in to g roup of
innovat ing nat ions. They are
different from the usual production
based or secondary economies in
the sense that countries with high
GII score who even might have
production based economies will
not be included in this category[4].
The data is from [11] and the map
is retrieved from [12].

4.4 Raw material dependent
economies (Least advanced)

Countries whose economies are
dependent upon natural resources
and major portion of whose exports
consists of raw material are
categorized as least developed under
our criteria. These countries should
be considered least advanced
irrespective of their per capita
income, GDP growth rate and in
rare cases high rate of education etc.
One might question that if these
countries have high per capita
income and GDP growth rate why
these countries should remain under
this category. One logical answer to
this question might be that natural
resources diminish eventually so
high level of these indicators will not
be sufficient enough to bail these
countries. The second rare but
plausible situation might be that
these countries have high rate of
education but still have low GII
score in this case the quality of
education might be low hence not
producing the desired results. Finally
owing to the fact that these countries
don't need or willing to invest in
R&D there will be no or negligible
contribution to the field of science
and technology by these countries[5].

5 CONCLUSION& POLICY
IMPLICATIONS:
5.1 Conclusion

Categorization of countries on the
basis of their contribution to the
field of science and technology will
inspire countries in order to improve
their ranking inevitablyto give more
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attention towards R&D. And try to
innovate and invent which will lead
towards sustainable development
and the betterment of mankind as a
whole.

The current categorization system
adopted by World Bank, IMF and
UNDP although indirectly might
encourage R&D but by no means
has the capacity to directly
encourage countries contributions in
the field of science and technology.
Countries abundant with high
valued natural resources might attain
high per capita income, GDP
growth rate. Also they can use this
money to increase the rate of
education but unless or until their
educational institutions in specific
and countries in general are not
contributing to the world in terms
of innovations and inventions their
education system lacks the quality.

As per our results nine countries
including: USA, United Kingdom,
Japan, Sweden, Switzerland,
Canada, South Korea, Argentine
and Philippines can be considered
as the top inventing nations of the
last half century. Whereby USA is
the number one with astonishing
thirty seven outstanding inventions,
followed by United Kingdom with
four major inventions and Japan
with three. Sweden, Switzerland,
Canada, South Korea, Argentine
and Philippines each contributed
one major invention during the last
century.

The innovating countries were
decided upon their relative GII
scores and countries with scores of

40 were considered to be the
innovating nations. A total of 41
countries out of 126 scored more
than or equal to 40 were deemed
as innovating nations. Here all Top
three countries were from European
Union, Switzerland with a GII score
of 68.4 topped the list, followed by
Netherlands with 63.32 and Sweden
with 63.08. United States with a score
of 59.81was at the sixth position. The
last three countries were Poland with
41.67; Lithuania with 41.19 and
Croatia with 40.73 respectively. When
we look at regional contribution most
of the European countries have GII
scores of more than or equal to 40
hence are categorized as innovating
countries. From Asia Israel topped
with a score of 56.79 was regional
leader followed by Republic of Korea
56.63, Japan 54.94, China 53.06,
Cyprus 47.83, Malaysia 43.16 and
United Arab Emirates with 42.58
respectively. From North America
USA 59.81 and Canada with 52.98
GII scores plus Oceania with
Australia 51.98 and New Zealand
51.29 GII scores respectively.  No
country from Africa and South-
America scored a GII score  40.

All those countries whose scores
were less than 40 were deemed as
either replicating (Advancing) or
primary (least advanced) countries.
It should be kept in mind by
replicating here we meant all those
countries who scored  on their
respective GII score and whose
major exports were finished goods.
On other hand those countries
whose major exports were raw
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material and natural resources and
scored  should be treated as
Primary (least-advanced) nations.

5.2 Policy Implications
Our suggested proposal by no

means is a replacement for country
categorization system currently used
by World Bank, IMF and UNDP
but can be used in conjunction with
current methods to encourage those
nations who are contributing to the
field of science and technology. And
discourage those countries who have
based their economies on natural
resources or replication.

 Countries who are basically
replicating and in some cases
copying products would
automatically be discouraged. Thus
not really contributing to the field
of science and technology and at the
same time can indirectly
demoralizing innovat ing and
inventing countries who are spending
huge sums on their research and
development. In order to improve
their ranking they have to invest
more in R&D and start focusing
towards innovations and branding.
Financial assistance provided to
these countries should be based upon
moving towards the innovation
phase.

Innovating countries contribution
to the field of science and technology
will be directly recognized under this
method. And they will be
distinguished from those countries
who under current system of
categorization by World Bank, IMF

and UNDP benefited from natural
resources and in some cases natural
beauty, historical/religious
significance and replication can
score high. Which will not be possible
under our suggested method of
categorization.

Finally the world leaders, fore-
runners, gurus in the field of science
and technology whose inventions
have changed the world and helped
mankind hugely will hold the top
most spot as the hyper-advanced
countries. Whereby suggested
categorization will not only show
mankind grati tude to their
tremendous service to them but also
encourage other nat ions to
contribute their bit to the betterment
of mankind.

The main benefit be that while
most of the nations under top two
categories are developed countries
but some nations who haven't
focused towards their quality of
educations in terms of outcome
orientation might be distinguished
from them. And this will encourage
them to utilize huge money leverage
due to their natural resources and
location to betterment of mankind
by innovating and inventing. At the
same time discourage those nations
who in order to maximize profits
are avoiding high costs related to
R&D and are just replicating
products produced by top two
nations. Which is discouraging to the
nations who are working for the
betterment of mankind.
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 1. 'International innovation index'[13] is another famous measure for a country's
global innovation standing, which can be used as an alternative to 'Global Innovation
Index'. Alternatively if one is interested in a country's level of knowledge intensity, economic
complexity ranking which as per [14] is based upon the knowledge intensity of a country's
export can also be employed.

2. This is based upon our understanding it could be as strict as   or may be lenient up to.
3. GII is defined as the simple average of Innovation input- sub index and innovation

output sub-index. Innovation input sub-index is further divided in to Institutions, Human
capital and research, Infrastructure, market sophistication and business sophistication. On
other hand innovation output sub-index is based upon knowledge and technology outputs
and creative outputs. It is one of the most comprehensive index for innovation based ranking
of a nation. Innovation efficiency index is calculated as the ratio of innovation output sub-
index to innovation input sub-index which eventually determines a country's GII[10].

4. This term 'Replicating' is considered for better comprehension, in reality there
might be some cases that some countries under this category are not replicating products.

5. As the model is based upon innovations and inventions countries with poor GII
scores whose economies are dependent upon tourism can be categorized under fourth
category. Service oriented economies in most of the cases have good GII scores due to
high quality of education and heavy R&D investments.


