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Abstract 

 
The authors emphasized key specific features of technological cooperation under conditions of the modern world economy and analyze 

modern trends of the world production ties development in high and medium technological economic sectors. They generalized main 

trends of technological cooperation development in the light of structural changes in the world economy, innovative production process 

and specific features of regional labor division.  It was concluded that structural changes in the world economy, an innovative production 

process and specific features of regional labor division formed a new location of the world production, an architecture and motivation of 

technological cooperation in the hi-tech and economic sectors. It was emphasized that an analysis of technological cooperation develop-

ment for Russia should be performed with account of the mentioned world tendencies and special features of the national economy. 

Keywords: technological cooperation, high and medium technological economic sectors, global production systems, value added chains, reshoring of 

production. 

1. Introduction 

The key trends of global production development today are inno-

vative production cooperation and wider production ties of the 

world countries. As experience shows, countries with innovative 

strategies are more successful in economic development, and close 

cooperation in high and medium technologies can promote scien-

tific, technological, production and resource complementarity of 

partner countries in consequence of benefits connected with syn-

ergism, economy of scale, neighborhood etc. Fast technological 

development of the leading world countries is provided by devel-

opment of new branches and overhauling of economy sectors, 

where new technologies are developed and introduced. According 

to OECD experts, now economic growth rates are provided by 

technological progress by 38%, by the end of the century this fig-

ure will have increased to 65 %. This factor provides 75 % of 

labor capacity runup in OECD countries and more than 50% of 

their national income addition, since it increases a cost value dra-

matically. According to Bureau of Economic Analysis, in the USA 

R&D provide 6,6% of GDP growth, one invested in this field 

dollar brings three [25]. 

Today use of knowledge, technologies, goods and services is 

global. The volume of the world trade in the field of intellectual 

property grows by 12% every year, while rates of world produc-

tion are 2,5-3% [3]. According to the experts forecasts, an annual 

volume of hi-tech market can increase from 2,9 to 10-12 trillion 

US dollars in 15 years to come, while the fuel-power market will 

grow from 0,7 to 1,2 – 1,4 trillion US dollars [16]. For this very 

reason, the most developed countries invest lots of money in R&D 

despite slow economic growth according to OECD statistics [18] 

(see Table 1). 

 

 

 
Table 1:. Expenditures on R&D (% from GDP) 

Country 2010 2011 2012 2013 2014 2015 

The USA 2,74 2,76 2,70 2,74 2,80 2,82 

China 1,73 1,79 1,93 2,01 2,05 2,06 

Germany 2,71 2,79 2,87 2,83 2,84 2,86 



International Journal of Engineering & Technology 289 

 
Sweden 3,22 3,25 3,28 3,31 3,16 3,18 

Japan 3,25 3,38 3,34 3,47 3,58 3,57 

Republic of Korea 3,47 3,74 4,03 4,15 4,29 4,31 

 

According to the data, expenditures on R&D in such countries as 

Republic of Korea, Japan and Sweden are more than 3% of GDP, 

it allows to form the world technological specialization and pro-

motes its further development under new technological modes. 

 

2. Methodology of the Research 

Scientific developments and recommendations, building the con-

cept of technological cooperation among countries nowadays, are 

a theoretical and methodical basis of the research. The authors use 

the methods, based on general scientific principles, fundamental 

statements of the economic theory, theories of globalization, re-

gionalization and international integration, practice of economic 

processes development generally and technological cooperation 

evolvement particularly. The authors also apply such general sci-

entific methods of research as a system-structural method, scien-

tific abstraction, analysis and synthesis and comparative analysis.  

Official data of international economic organization OECD and 

UNCTAD, research, expert and rating agencies and associations, 

Internet resources are a statistical basis of the research.  

By the end of the 20th century international technological speciali-

zation in the hi-tech economic sector had developed to such an 

extend, that international production ties and technologies ex-

change on the world market became a separate field of interna-

tional economic relations and a new market appeared – a market 

of technologies. A high profitability of a hi-tech sector promotes 

structural changes in countries’ production ties development. 

We can see oncoming flows of increasing investments in R&D 

and new technologies, it builds a new trend in the world economy 

– neoindustrialization [15, 21]. Some countries, oriented to bio – 

and nanotechnologies, gene engineering, membrane and quantum 

technologies, integrated photonics, micromechanics, fusion energy 

etc., are creating a basis for groundbreaking innovations, for ex-

ample, artificial intellect, additive technologies, providing a prin-

cipally new level of a state government and economy management.  

Together with this trend the role of hi-tech suppliers is changing 

dramatically. Till 2000 companies from the USA, Japan and other 

developed countries were leaders in the field, they controlled 80% 

of the world hi-tech market, since they had 46 in 50 key macro-

technologies [12], which are the basis of modern telecommunica-

tion, computer programming, atomic power, aircraft engineering, 

shipbuilding and missilery. For the last 20 years the number of 

knowledge – intensive products suppliers has increased dramati-

cally, primary at the expense of China, India, Brazil, Mexico and 

other countries of Eastern Asia, Latin America and Africa [11] 

(see Table 2). 

Table 2:. Hi-tech exports (% from manufactured exports) in 2015 

No Country % No Country % 

1 The Philippines 68 9 The USA 20 

2 Malaysia 45 10 Japan 18 

3 China 37 11 Hong Cong 16 

4 Coria 29 12 Germany 13 

5 Cyprus 27 13 Finland 11 

6 France 25 14 Romania 10 

7 The Netherlands 21 15 Belorussia 10 

8 Great Britain 21 16 Russia 9 

 

For example, China worked out a strategy of scientific-

technological development, it plans an increased number of R&D 

projects, especially fundamental researches, national scientific 

laboratories constructing, scientists and engineers training, boost 

of biological, informational, space and power technologies acqui-

sition [26]. Today China is a leader of the hi-tech export, it is the 

largest exporter of informational – communication technologies 

[27] (see Fig. 1). 

 
Fig. 1:. Exports of information-communicative technologies goods, trillion of USA$ 
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India is also being involved into the processes of the hi-tech ex-

port very fast, it exports biochemical and medical goods, software 

and informational services [13]. 

It is important to emphasize that beginning with 2000s more and 

more applied researches and developments, especially connected 

with specific features of local demand and production, are being 

shifted to the home countries. Puga nad Trefler called such inno-

vations incremental [22]. 

Nowadays the location of research and designer departments in 

production chains is changing, since China and India could pro-

vide fast training of engineers. For example, India specializes in 

services, most of which (offshore programming) is connected with 

increment innovations. Lately research centers have created more 

than 300 multinational corporations in this country, 125 of them 

belong to the largest American companies. The key reasons for 

these processes are centers of fundamental researches, intellectual 

property protection, cheap labor force, highly-qualified scientists 

and engineers, getting their education in the USA and other coun-

tries and returning back home. Multinational corporations have 

invested in R&D in India more than1,3 trillion US dollars for the 

last 15 years, it has provided an employment status for 23 thou-

sand researchers [20]. 

A key trend in international production ties development is foreign 

offshoring and outsourcing, leading to overhauling of national 

economic sectors, first of all, OECD, it also promoted creation of 

global production systems [17]. Development of global production 

systems on the basis of global added value chains (GAVC) is con-

nected with involving of developing countries in the process [2, 9].  

As experience shows, successful technological development does 

not always require inhouse technologies. It is possible to cooper-

ate with a technological leader. Some developing countries could 

modernize their economies very effectively and fast, using foreign 

investments, technologies and equipment. Such countries as South 

Coria, Singapore and Taiwan are serious rivals for the leading 

developed countries. The Philippines and Malaysia are being in-

volved into the global production systems very fast. 

At the same time, we can see slower process of GAVC develop-

ment high and medium technological sectors. According to OECD 

research, long and wide diversified chains are rather vulnerable 

because of such various factors as calamities, political storms etc., 

a problem in one small link can stop work of the whole chain of 

deliveries [2]. To diversify risks companies, plan additional alter-

native variants of deliveries, it makes the chains odd and nonopti-

mal. So, to make the chains more reliable, companies make them 

shorter and production closer to the consumers’ market. These 

processes influence the location of production, make it more con-

centrated around the regional centers both in the developed and 

developing economic systems.  

Together with the mentioned trends, that can be characterized as 

internationalisation of production ties, an opposite tendency is 

becoming stronger – relocation of production from developing 

countries to the countries of parent bodies. These tendencies are 

called reshoring or backshoring in the scientific literature. Reshor-

ing is relocation of a manufacturing industry back to the country 

of a parent body [6], or any other change of production location in 

relation to a former offshore country [7]. Backshoring is concen-

tration of a part of foreign production operations, creating a value 

[10, 14]. 

The USA has been losing 220 thousand of working places annual-

ly for the last ten years because it shifted production abroad [23]. 

In 2014-2015 the country reached a parity rate between offshoring 

and reshoring working places, in 2016 it had a runup of working 

places. According to the experts estimations, American companies 

have 3-4 million working places abroad, this is a huge potential 

for further development of inner production under the reshoring 

conditions [23]. 

Higher labour productivity, lower energy and materials consump-

tion, cheaper energy in the developed countries allowed to de-

crease a cost value of some productions and to increase their con-

centration in the home country or near countries. 

There is one more trend of production localization change – near-

shoring – it’s shifting of production processes to the near countries, 

closer to national boards. We can see nearshoring of American 

foreign productions from Asia to Mexico or Canada. For example, 

export of accessories from Mexico to the USA is 40 %, whereas 

export from China is 5 % [23]. The most widespread branches for 

reshoring and nearshoring are hi-tech manufacturing, production 

of transport and home equipment, medium technological produc-

tions. Mexico has been the most attractive region for automobile 

companies reshoring from Asia and Europe [24]. 

Analysis of production shifting in Europe shows that backshoring 

is common in hi-tech sectors [4]. 

Motivation of reshoring is connected with dramatic changes of 

production expenditures in various world countries. As a result of 

higher life standards in some Asian countries, first of all, in China, 

these countries have almost lost advantages connected with cheap 

labor force in the high and medium technological economic sec-

tors. An average earnings per hour increases by 15-20% annually, 

whereas in the developed countries it grows only by 2% [28]. The 

countries that have advantages of cheap labor force don’t have 

developed infrastructure, there are also some other factors that 

prevent from involving these countries into the global production 

processes. Besides development of digital economy and artificial 

intellect automates production and minimizes labor force use, 

these factors depreciate living labor as a competitive advantage. 

The factor, stimulating reshoring, is common problems with quali-

ty of goods, produced abroad, and lower production flexibility, 

especially in hi-tech sectors. Expenditures on earnings play a 

minor role [5]. Possible reasons for reshoring are pour protection of 

intellectual property in some developing countries, it promotes de-

velopment of possible competing productions in these countries. 

However, these reshoring tendencies are not conclusive. We 

would like to emphasize that backshoring is possible only under 

economic expediency, if a production value together with addi-

tional investments in home country is not higher, even lower than 

in the countries, where the production already works.  

Since productions return is connected with additional investments, 

industrialization, local labor force attraction, it requires serious 

overhauling of a postindustrial economic system. High taxes, es-

pecially in European countries, an insurance and other expendi-

tures slow down reshoring. So, reshoring is possible only on the 

level of modern technologies, requiring minimal labour force in 

the sectors with a high added value – in high and medium techno-

logical economic sectors. 

3. Discussion 

So, development of international technological cooperation is 

conditioned by the following trends of international production: 

– deeper international specialization in the high and medium 

technological economic sectors, a stronger “novelty monopo-

ly” and more oncoming flows of production ties; 

– fast involving of developing countries in the high and medi-

um technological economic sectors; 

– development of increment innovative- investment processes, 

based on technological investments of foreign business-

partners and cooperation with them; 
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– development of value added global chains with a large num-

ber of participants from developing countries in high and 

medium technological economic sectors; 

– transformation of global production systems, optimization of 

value added global chains; 

– change of territorial division of labor, reshoring and near-

shoring of productions; 

– regional concentration of high and medium technological 

productions. 

These tendencies form a new location of the world production, an 

architecture and motivation of technological cooperation in hi-tech 

and economic sectors. An analysis of technological cooperation 

development for Russia should be performed with account of the 

mentioned world tendencies and special features of the national 

economy. 

Russian link in global production systems is rather weak, since 

labor force is rather expensive. Production ties of such a nature are 

fragmentary and connected with construction of assembly facili-

ties, producing goods for local markets. 

International production cooperation process, where Russia plays 

the role of an initiator of production ties, also is rather slow, since 

new products are regional, not global. It promotes production ties 

with regional business-partners mostly, so neither reshoring nor 

nearshoring is essential for Russia.   

There are some high and medium technological economic sectors 

where Russia has serious competitive advantages – energetics, 

atomic power engineering, defense industry, missilery, aircraft 

engineering etc. These sectors have been developing under the 

conditions of a closed economy, they are based on a native devel-

opment and production potential.  

However, new “global” products make international cooperation 

successful. An example of such a cooperation is an aircraft Sukhoi 

Superjet 100 (SSJ-100), characterized by the best achievements of 

the world aircraft engineering - inhibitory systems, aviation elec-

tronics, wheel trains, electric systems, etc. – the producers of all 

these things were the world leaders in this sector. Russian scien-

tific development and production center “Saturn” and French 

company “Snecma” created a joint venture to built an engine.  

The cooperation among Russia, China and India is developing 

very fast, the countries have signed 50 inter-governmental agree-

ments [1]. Initially the cooperation is connected with development 

of a wide-body aircraft and a civil advanced heavy helicopter 

(Chinese company “Avicopter” and Russian holding “Helicopters 

of Russia”).  

Russian-Indian ties are developing in the field of military aircraft 

engineering. Indian company “Hindustan Aeronautics Limited” 

(НAL) and Russian experimental design bureau named after Su-

khoi are developing an attack jet of the 5th generation FGFA– an 

export version of a Russian fighter aircraft T-50. 

4. Conclusions 

Having analyzed the world trends of technological cooperation 

development, we came to the conclusions about these processes in 

Russia. “Global” products are rather rare for Russia, so regional 

productions development is long-range for the country, as the 

world trend of regional concentration of production shows, it can 

be in the hedges of regional innovative clusters.  

Such clusters creation was being discussed at the Eurasian Eco-

nomic Commission (EEC). It was decided to promote trans-border 

production clusters to make both “regional” and “global” goods 

(including new technologies as a kind of a product), to take on 

new market sectors, increasing competitive abilities of business 

conditions in the countries [19]. 

The advantages of the EEC will allow to use synergism of a sci-

tech, resource and production potential for the technological pro-

gress, to form common institutes and infrastructure of innovative 

and technological development and to upgrade the economies. An 

integration potential unlocking with participants from the third 

countries can promote effective production ties in the hedges of a 

production life cycle.  
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