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The monograph provides the solutions for the perspective development 

of innovations and value added process in conservation agriculture in Uzbekistan. 

Innovations are the integral part of long term developing of countries and positively affect 

their economic growth. Large-scale investment projects in an example of agro-industrial 

complex under cluster approaches are able to make under Public Private Partnership. These 

kind of projects include all value added processes starting from raw agricultural 

commodities up to finished products in a certain location.  

Unsustainable use of land resources and improper agricultural management lead to 

the land degradation in Uzbekistan. Therefore, there is need to use an innovative approach, 

which maximizes the production in an environmental friendly manner at the same time 

without increasing the production cost. By implementing Conservation Agriculture (CA), 

farmers save labor, fuel, fertilizer, pesticides, water use, machinery operating and 

maintenance.  

Value added process in agricultural system has socio-economic advantages 

for Uzbekistan. Adding value to agricultural products lead to increasing the share of 

finished goods in export, supplying import-substituting products, improving infrastructure 

in rural areas, providing new jobs and growing people’s income. The monograph presents 

the analyse of the agriculture sector in GDP and the production dynamics of the primary 

agricultural commodities during 2005-2014, as well as comparison the share of cotton, 

fruits, vegetables and leather in export in 2005 and 2014.  

Based on the analyses in the agricultural system of Uzbekistan, it is highly 

recommended to use the sustainable agricultural technology as Conservation Agriculture 

and value added process in order to support economic and social development in rural 

areas. 
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Introduction 

Uzbekistan has a specific geographical and geopolitical position in Central 

Asia. It consists of 12 provinces and the Autonomous Republic of Karakalpakstan. 

Independence and sovereignty of the Republic of Uzbekistan was declared on 

August 31, 1991 in Tashkent. Afghanistan, Kazakhstan, Kirgizstan, Tajikistan, and 

Turkmenistan are neighbor countries. Uzbekistan is located on the following 

coordinates: 41 00 N, 64 00 E. Its total area is 447,400 sq. km (land – 425,400 sq. 

km.; water – 22,000 sq. km.). Most of the territory of Uzbekistan is occupied by 

plains (near four fifth of the territory). In the east and northeast of country are 

situated spurs of Tien-Shan and the Pamirs, here is the highest spot of country (4643 

м). There is one of the largest desert of the world – Kizilkums on the north of central 

part of the territory of Uzbekistan. 

The climate of the country is mostly middle attitude desert-continental. The 

difference of temperatures depending on times of year is quite significant. Average 

January temperature goes lower than -6С, but average of July rises higher than +32С. 

Agriculture mostly depends on irrigation, as the amount of rainfall is insufficient. 

Agriculture plays a strategic role in the economy of Uzbekistan. In 2016, 

agriculture accounted for 17% of country’s GDP and 15% of export revenues. 

Uzbekistan with more than 31 million people is considered as the most populated 

country in the Central Asia and 49,35 % residents are living in rural areas. Labor 

force in the agriculture sector is 22% of total employment (World Bank, 2017). 

There is still considerable potential for improving agricultural productivity to meet 

national food demands, develop rural areas as well as generate rural employment 

and incomes. However, production is constrained by land degradation, water 

scarcity and seasonal extreme weather. The processes of land erosion in Uzbekistan 

have their origin in social, economic and cultural factors that translate into the over-

exploitation of the natural resources and the application of inadequate practices for 

the management of soils and water. The consequences of unsustainable agricultural 

practices are damage to mulch of the agricultural land, with detrimental effects on 

food production for the growing population. 

Land degradation and irrigation based farming in Uzbekistan slow down the 

agricultural development. Total area of the country equals to 44,74 Mha and only 10 

percent (4,4 Mha) are arable land. (AQUASTAT Database, 2016). Soil conditions 

heightening the risk of land degradation in Uzbekistan include salinity, sodicity, 

hydromorphy, soil shallowness, and erosion risk (FAO, 2000). Among these, soil 

salinity and sodicity are the most severe affecting 53% of the country’s arable land. 

The annual losses in Uzbekistan due to land degradation have been estimated as 31 
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million US dollars, while withdrawal of highly salinized land out of agricultural 

production has cost 12 million US dollars (World Bank, 2002). 

There is a lack of attention to agricultural innovations, the technology and 

experience of developed countries in Uzbekistan. However, with vast natural and 

labor resources, intellectual wealth as well as the climatic conditions of the country 

there are opportunities to create and introduce agricultural innovations. The 

implementation of agricultural innovation and new technologies from the point of 

farmers’ view are very expensive and not profitable for using them, so there is need 

to show them that they are rentable by assessing their economic benefit. With 

implementing them into the practice, production will be much more efficient, higher 

quality, and the expenditure will be minimal soon. 

In order to mitigate land degradation processes in Uzbekistan, there is need to 

use an innovative approach, which maximizes the production in an environmental 

friendly manner at the same time without increasing the production cost. 

Conservation Agriculture (CA) can be a solution. This agricultural technology 

involves the main three principles: minimum soil disturbance, permanent soil cover 

and crop rotation. 

The next agrarian trade issue in Uzbekistan is connected with a high 

dependence on the export of raw agricultural commodities (cotton, fruits and 

vegetables). It is highly recommended to process raw agricultural commodities 

within the country and produce finished products. According to estimates of national 

experts from the total annual grown fruits and vegetables in Uzbekistan, about 25-

30% (more than 1 million tons annually) is lost to waste and does not reach 

customers. The long chain of intermediaries and dealers to the end user, reducing 

profit margins of farmers and dehkan farms, and in general, their cost-effectiveness 

(Malikov et al., 2016).  

Uzbekistan has a great opportunity for storing, freezing, processing and 

packaging of a wide nomenclature of fruits, food production and drinks with the 

organization of their further exports to the perspective markets. The intensification 

of value added process in agricultural system provide more finished food products 

within the country that have longer food durability than raw agricultural products. 

In case of difficult periods caused by natural phenomenon, food products with high 

value added are very important to moderate negative influences.  

There are several publications about innovations and value added process at 

agricultural system in emerging countries. Prominent studies in the related literature 

are include those from Dani (2015), Anderson and Hanselka (2009), Goletti and 

Samman (2002), Jaffee and Gordon (1993). The studies were conducted value added 

process, food supply chain from management and social perspectives, exporting 

high-value food commodities, as well as post-harvest systems in world agriculture 
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in general. Focus on the value added process in agricultural system, agricultural 

innovation processes and integration perspectives in case of Uzbekistan can be found 

in scientific works of authors such as Pomfret (2010), Bloch (2002), Rudenko 

(2008), Turaeva (2012), Shtaltovna (2013), Bobokulov (2006) and Rakhimov 

(2010). These studies observed the agricultural innovation processes in Central 

Asian countries. Therefore, it is considered to examine with the specific case of 

agricultural innovation such as Conservation Agriculture and show its profitability 

by conducting the benefit analysis as well as indicate the socio-economic role of 

value added process in agricultural system in the republic. Moreover, Millennium 

Development Goals (MDGs) and Sustainable Development Goals (SDGs) by the 

United Nations, which consist of 17 goals, 169 targets and 232 indicators, are 

targeting to achieve environmental sustainability and promote sustainable 

agriculture in the world. 
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I Theoretical framework 

 

1.1 Term of innovation 
 

The term “innovation” is derived from Late Latin innovationem (nominative 

innovatio) and its meaning “a novel change, experimental variation, new thing 

introduced in an established arrangement” is from 1540s. Based on Dictionary of 

Economics (Collin, 2003), innovation is “the act of developing something new, such 

as new form of product or service, which allows a firm to maintain a market position 

in advance of its rivals. It is the application of an invention to the commercial world”. 

There are three common points of view on the determination of innovation. The fist 

view is related with something of a novelty. The second point of view is considered 

as a process of creating new products, technology, novelty in the sphere 

of organization, economics and production management. The third one is as a 

process of introducing new products, elements, approaches, qualitatively different 

from previous analogue (Ivanov, 2008). Most of innovations in agricultural system 

are in the third group. Innovation can be understood as 100 percent new form or it 

can also be as an updated version of product, service or technology. Both concepts 

are true, as they serve for the benefit of society and country development. The more 

countries pay attention to innovations, the more countries increase their growth and 

become competitive. Moreover, the process of globalization provides an 

opportunity to communicate and cooperate among scholars, which also contribute 

to create new ideas and methods rapidly.  

Many studies are conducted on the positive correlation between innovations 

and countries’ growth. Arthur Lewis (1955) work focused on the necessity for 

countries to transform their structures from agriculture with a low productivity of 

labor, towards industrial activity with a high productivity of labor. Robert Solow 

(1956) stated that the countries’ growth depended on capital, labor and innovations 

(ideas and new technologies). Walt Rostow (1960) argued that the economies should 

pass through several development stages: in the first stage, traditional society, 

dominated by agriculture and barter exchange, where innovations are not created, 

in the second stage, there are the development of education and science as well as 

their application to technology and transport, the emergence of entrepreneurs and 

banking system. In the third stage, the positive growth rates appeared in a particular 

sector. In the fourth stage, economy is diversified with growth in many sectors. Final 

stage represents the mass consumption per head. Zuzana Palkova (2016) presents 

examples of good practices when the innovative business model helps to develop 

regional infrastructure and stimulate food economies. Ubrežiová et al. (2016) wrote 

about the innovations from the viewpoint of corporate social responsibility in the 

selected business entities in Slovakia. 

Innovations are integral part of long-term developing of the countries in macro 

level or companies in micro level. Therefore, the most countries pay specific 

attention for developing it as well as invest big capitals by creating research and 
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development (R&D) institutes, laboratories, universities and hiring skilled 

employers. Most of developing countries spend only a small part of their budget on 

R&D paying more attention on applied development. However, spending on R&D 

drives more innovations and gives impulse to economic growth. Therefore, there is 

need to stimulate and motivate scholars to generate more innovations. Cooperation 

and partnership development among scholars, universities and research institutes 

also play important role in the creation of new ideas and innovations. The successful 

partnership among university education, research institutes and business create the 

synergy benefits and drive for new innovative approaches. Extension and advisory 

agencies are also playing an essential role in implementing agricultural innovations 

into practice. 

Innovations are change, creation, and process that expands possibilities for 

growth. It facilitates the promotion of agribusinesses and generation of income. 

Success in today’s competitive world depends on efforts made by each country to 

innovate. In agricultural system, it is important to choose appropriate land 

management practices for the further nature resources protection, productivity 

improvement and the reduction of production costs (Pulatov, 2015). Public and 

private resources have to be invested now to realize full potential of new agriculture. 

Agriculture sector is also very important for development and food security. Health 

and food safety account also a part of the most important trends at the market 

together with wellness and nutrition education (including food innovation 

management solutions), sustainability in marketing and consumption (Horska, 

2012). Timely policy support is critical for any breakthrough in agriculture through 

the adoption of any appropriate technologies. Farmers need adequate support for 

seeds or other propagation materials of new crops and inputs (like fertilizers, 

pesticides, etc.) for crop diversification. Furthermore, there should be appropriate 

pricing support and procurement policy of these crops. Farmers also need a credit 

for buying various inputs and machinery, which should be available to them at 

affordable low interest rates through rural banks. The multiplication of prototypes 

of less costly machinery and implements in another area requires government 

support. Similarly, policy support for use of water saving technologies such as 

sprinkler, drip and plastic mulching of furrows are urgently needed. The promotion 

of these technologies would require appropriate subsidies and government 

intervention, beside on-going efforts on land privatization, crop diversification and 

capital investment in agriculture for linking farmers to markets. 

In 21st century, new technology and innovation in the different sectors of 

economy are supported by international organizations, states, research institutes, 

NGOs and investors in order to make our life much easier and more comfortable. 

Moreover, it is highly paid attention to the sustainability of new inventions, 

technology and innovations. The word “sustainability” is a recent term, 

first recorded in 1907 in reference to a legal objection. It entered the folklife 

discourse with Alan Lomax’s (1972) Appeal for Cultural Equity and the 1983 report 

on The Conservation of Culture, coordinated by Ormond Loomis for the American 

Folklife Center. The term gained popularity within developmental economics and 
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policy planning following the 1987 publication of the United Nation’ Brundtland 

Commission Report on sustainable development Our Common 

Future (Sykes, 2013). There is no unique meaning of the term “sustainability”, but 

in commonly used definitions “sustainability” includes itself environmental, 

economic and social values. 

 

Tab. 1 Classification of Innovations in Agricultural System 
 

Biological Technical, 

technological and 

industrial 

Organizational, 

managerial and 

economic 

Social and 

environmental 

New varieties and 

hybrids of 

agricultural plants; 

New breeds, types 

animal and birds; 

Finding plants and 

animals, which are 

resistant to diseases 

and pests as well as 

to the adverse effects 

of the environment. 

New agricultural 

equipment; 

New cultivation 

technology; 

Industrial technology 

in animal husbandry; 

New fertilizers and 

their systems; 

New plant protection 

products. 

 

New cooperation 

development of 

integrated structures; 

New forms of 

technical maintenance 

and resource support; 

New forms of 

organization, 

management and labor 

motivation; 

Marketing 

innovations; 

The creation of 

innovative advisory 

systems. 

Improving working 

conditions, solving 

health care issues, 

education and 

culture of the rural 

people; 

Sustainability and 

improvement of the 

environment; 

Providing favorable 

environmental 

conditions for life, 

work and leisure of 

population. 

Selected Examples of Agricultural Innovations based on the Republic Exhibitions of 

Innovative Projects and Developments of Uzbek Scientific and Research Organizations 

(2009-2017) in Uzbekistan 

New verity of 

mungbean “Durdona” 

(Phaseolus radiatus); 

New breed of 

Karakul ship; 

New variety of cherry 

tomatoes “Marvarid” 

for greenhouses, 

which are resistant to 

phytophthora 

infestans.    

Universal seeder for 

sowing grain in 

cotton row spacing; 

Agricultural drones; 

GIS technology; 

Ecological pure bio-

fertilizer “AzcarAL”; 

Bacterial fertilizer 

“FOSSTIM-3”. 

Organizational 

structure of 

agricultural units; 

Agro-industrial 

complex; 

Use of ICT 

technology in 

agriculture sector; 

Improving the 

organization and 

management of 

services in farms; 

Sustainable 

development of farms 

specialized on cotton 

– grain production. 

Organic farming; 

Conservation 

Agriculture; 

Use of renewable 

alternative energy 

sources in farms; 

Reclamation of soils 

contaminated with 

oil and oil products 

based on the method 

of biological 

treatment. 

Source: Author’s own development based on Ivanov’s Classification on 

Innovations in Agricultural System and the Republic Exhibitions of Innovative 

Projects and Developments of Uzbek Scientific and Research Organizations  

(2009-2017) 
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Innovations in agricultural system, in the contrast to the other areas, the 

development of innovations occurs more slowly, which requires a special attention. 

The most common innovations are new varieties and hybrids of plants, animal 

breeds, microorganism strains, brands and modification of agricultural equipment, 

technologies, chemical and biological vaccines, economic development (Ushacheva 

et al., 2006). Agricultural innovations by the subject and scope of the application in 

the agricultural system, it can be divided into four types of innovations: biological; 

technical, technological and industrial; organizational, managerial and economic; 

social and environmental (Tab. 1). The first type of innovation is inherent only in 

agriculture. 

Innovation and investment are interconnected activities, as innovative 

approach is able to produce substantial effects and desired results from investment. 

The inflow of investment resources provides public demand on regular or expanding 

basis. In turn, innovation makes particular goods and services to improve on 

qualitatively higher level. Moreover, companies acquire enviable reputations in the 

high competitive market and prolong their operation life cycle by supporting 

innovative approaches in the organization and production of goods or services. 

Nowadays, investments in innovations are characterized with producing high-tech 

products, modern services and advanced technologies containing a high share of 

intellectual works, which are the source of added value growth. In the market, the 

realization of a new product or service with improved consumer value is the 

preconditions for profit growth and the main aim of investing capital in different 

sectors of economy is to make a profit and meet consumers’ needs. 

Effective agricultural knowledge and innovation systems ensure that the 

agricultural system provides adequate supplies of high quality food and non-food 

agricultural products. Investments in agricultural innovations are very important to 

achieve successful results. In agricultural production, investments are directed to the 

replacement of outdated equipment, the introduction of new technology, the 

expansion of agricultural production and the development of new types 

of production. Investments in the agricultural system can be divided in large or small 

scale based on cost, risks and return on investment. 
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1.2 Large-scale investment in the agricultural system through Public Private 

Partnership 

 

Investment plays an important role in creating innovations and encouraging 

economic growth. In the context of a rapidly changing world with growing 

population, public demand for food and agricultural commodities are increasing. In 

order to meet people’s expectations in time, governments address to private sector 

for building agro-industrial complexes, where all processes of finished products 

starting from raw agricultural commodities until the end are conducted in a certain 

location. Agro-industrial complex represents the aggregate of different sectors 

in the economy connected with one another on economic relations such as 

production, distribution, exchange and consumption of agricultural products 

(Uskova, 2013). The organization of the agro-industrial complex requires large-scale 

investment. Its structure includes two sub-complexes such as production and 

realization of industrial consumer goods from agricultural raw materials (chemicals, 

pesticides, fertilizers etc.) as well as production and realization of food forming 

the food complexes. The agro-industrial complex includes the following fields of 

activity:  

1. Agriculture is a center of the agro-industrial complex including:  

- Crop production;  

- Livestock;  

- Farms.  

2. Industries providing agriculture with production and material 

resources:  

- Tractor and agricultural mechanical engineering;  

- Production of fertilizers, chemicals, herbicides, pesticides etc.  

3. Industries involved in processing of agricultural raw commodities:  

- Food industry;  

- Industries processing agricultural commodities and preparing semi-

products. 

4. Infrastructure engaged in transportation, storage, trade with consumer 

goods, agricultural extension services, construction of the agro-industrial complex. 

5. Social, service, scientific, production, information and other 

infrastructure which are not involved to producing the product directly, but are 

important for its manufacture and effective operation of the agro-industrial 

complex (Prokhorova et al., 2016). 

In the context of the market economy, a state is interested in promoting value 

added process in the agricultural sector with big scale investments as an example of 

agro-industrial complexes under cluster approaches and builds these projects under 

Public Private Partnership (PPP). It is beneficial to the state, as there are socio-

economic advantages such as improved rural areas, earlier performance with higher 

standards, a predictable budget, no upfront financing, reduced costs, and the 

optimization of risk allocation. 
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Facing constraints on public resources and fiscal space, while recognizing the 

importance of investment in infrastructure to help their economies grow, 

governments are increasingly turning to the private sector as an alternative additional 

source of funding to meet the funding gap (World Bank, 2017). The reasons for the 

partnership are to implement large innovative projects more effectively and offer 

higher standards without immediate impact on public sector budget expenditures. 

This cooperation approach is often known as “Public Private Partnerships (PPP, 3P 

or P3)”.  

PPPs are long-term contractual arrangements between a government entity 

(the grantor) and a partner entity (the operator, usually private). The partner is 

responsible for building, operating and maintaining the infrastructure asset, designed 

to render some services. In exchange for the services received, the government 

entity pays regular fees to the non-government partner following the construction of 

the asset (Eurostat, 2017). European PPP Expertise Center states that a public-

private partnership is an arrangement between a public authority and a private 

partner designed to deliver a public infrastructure project and service under a long-

term contract. 

 

Tab. 2 Opportunities and risks of the agro-industrial complex under PPP 

Opportunities Risks 

Synergies Political 

Effectiveness Technical 

Meeting expectations Economic 

Time saving Commercial 

Reduction of pressure on public 

budgets 

Force majeure 

Improvements of the public sector  

Source: Author’s own development, 2017 

The preparation process of PPP arrangements takes long time, but after 

completing the preparation stage, the construction is going in fast pace. The 

opportunities and risks of PPP can affect the public sector and country’s economy 

as a whole (Tab. 2). PPPs make synergies possible in the field of collective and 

innovative use of resources as well as in the application of management expertise. 

These projects offer a possibility for increasing the labor productivity and 

the effectiveness in the long term meeting public expectations. The implementation 

of PPP projects proceeds in general more quickly than in the case of a public 

financing. The disadvantages of PPPs are generally fewer but are important to 

consider in order to reducing the risks of running into problems, which are avoidable. 

Political risk refers to possible changes in the political regime or in the governmental 

policy, to unfavorable or unstable framework conditions, to the incapacity or refusal 
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of the public sector to respect contractual provisions. Technical risk is connected 

with unexpected technical problems in the phase of project implementation, vaguely 

formulated environmental provisions, not respected implementation schedule, 

expenditure going beyond the forecasts, interruption of the service operation. 

Economic and commercial risk primarily refers to the rate of inflation and to the 

evolution of exchange rates between currencies. Force majeure relates to natural 

disasters, social disturbances and wars, by which the continuation of the project, the 

infrastructure facilities and the economic operation can be counteracted or 

damaged (Robert, 2001). The basic elements determining PPP projects success are 

projects suitability to PPPs proper evaluation and selection of correct PPP form on 

case-by-case basis. Prior to engaging in PPPs, public authority needs to assess and 

with relief of economic calculations to justify the benefit, efficiency and possible 

treats of foreseeable PPP form. 

There is need to distinguish PPP from traditional procurement approaches. 

The investments for traditional public projects are covered upfront by state’s 

national budget. As for a PPP project, private investors are financing projects with 

the expectation to generate the profit out of the investment. The second difference 

between PPP and traditional procurement models is the duration. In traditional 

procurement, the relationship between the government agency and the private 

contractor finishes, when the construction phase is over. In a PPP, the public-private 

cooperation continues far beyond the completion of construction, as the private 

partner is in charge of not only building the infrastructure, but also for operating it 

during the time specified in the agreement (normally more than 20 years). The next 

feature concerns risk allocation. While in traditional procurement, most risks are 

borne by the public sector, in PPP risks are shared among public and private partners 

depending on which party is best able to manage and assume risk consequences. 

Moreover, PPP focuses on the specification of project outputs rather than project 

inputs, taking into account of the whole life cycle implications for the project. 

PPP projects have greater non-financial benefits than traditional procurement. 

PPP presents broader opportunities for a private party to apply innovation within all 

levels of project delivery, which accelerate performance with a higher standard 

(EPEC, 2011). For example, the earlier an agricultural cluster is submitted for 

exploitation, the sooner society can gain socio-economic benefits such as job 

creation, improvement of rural areas and local products with reasonable price. The 

second set of benefits refers to the additional quality of infrastructure assets and 

related services delivered in PPP projects. It is connected with a higher level of 

service quality from a provided infrastructure asset. On time investment in 

agricultural clusters leads to reductions in import products. The third set of potential 

benefits is related to the positive externalities of using the PPP model. Positive 

externalities capture the benefits to persons other than the users of an asset or related 

service. For example, PPP project innovations may be replicated in future projects 

or investment has positively impact on labor market and environment impact. 

The rationale for using a PPP instead of conventional public procurement rests 

on the proposition that optimal risk sharing with the private partner delivers better 
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“value for money” for the public sector and ultimately the end users. PPPs can be 

more complex than conventional public procurement. They require detailed project 

preparation and planning and proper management of the procurement phase to 

incentivize competition among bidders. They also require careful contract design to 

set service standards, allocate risks and reach an acceptable balance between 

commercial risks and returns. These features require skills in the public sector, which 

are not typically called for in conventional procurement (EPEC, 2017). 

Prior to starting work on the project development under PPP, there is a need 

to understand the overall process and basic requirements. First, the legal and 

regulatory procedure and government policy on PPPs should be provided through 

enacting special laws on PPPs that define the legal regime, administrative and 

approval processes involved. Second, a PPP project is expected to meet service 

needs and to achieve policy objectives of the government. Third, a PPP project may 

require approvals at several stages by different authorities. Therefore, the authority 

for final approval and award of PPP contract is generally centralized and set up 

special body at the ministerial and council of ministers level. Fourth, it is necessary 

to understand the private sector’s requirements and capacity in the government in 

order to implement the project. PPP project has to be financially viable, legally 

tenable and administratively implementable. Finally, ensure good governance in 

project development and procurement taking into account main principles such as 

accountability, transparency, fairness, efficiency, participation and 

decency (UNESCAP, 2011). 
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1.3  Small-scale investment in the case of Conservation Agriculture 
 

Conventional agriculture (farming or tillage) is a set of farming practices, 

which commonly focus on monoculture and consist of intensive ploughing, heavy 

irrigation as well as using chemical inputs. Ploughing is the main operation in the 

conventional agriculture. It reduces weeds problem and facilitates to sow seeds. In 

the long term, this operation leads to land degradation such as the soil compaction, 

the reduction of soil organic matter and in the end to the soil erosion.  

Nowadays, land degradation costs an estimated 40 billion US dollars annually 

worldwide, without taking into account the hidden costs of increased fertilizer use, 

loss of biodiversity and loss of unique landscapes (FAO, 2016). As an alternative 

sustainable technology to the conventional agriculture is used the Conservation 

Agriculture, which is integrating environmental, economic and social benefits as 

well as require small-scale investment. 

Conservation Agriculture (CA) is an approach to managing agro-ecosystems 

for improved and sustained productivity, increased profits and food security while 

preserving and enhancing the resource base and the environment (FAO, 2015). 

There is inequality between agricultural productivity and world population growth. 

For this reason, there is need to use an approach, which maximizes the production 

in an environmental friendly manner at the same time without increasing the 

production cost. Conservation agriculture, which is more integrated approach, 

is seen as being able to reduce land degradation and increased food security in a 

more sustainable way. 

The Dust Bowl (Dirty Thirties) destroys the agriculture and environment of 

the USA and Canada prairies during 1930s (Buonanduci, 2009). It gives impulse to 

bring up the idea of implementing Conservation Agriculture. American authors 

Edward Faulkner and Louise Bromfield firstly mentioned about CA in their works. 

Based on FAO explanation CA has main three principles: minimum soil disturbance, 

permanent soil cover: crop residue or live mulch as well as crop rotation and/or 

intercropping. It is a way to combine profitable agricultural production with 

environmental concerns and sustainability and it has been proven to work in a variety 

of agro-ecological zones and farming systems (FAO, 2016). 

Minimum soil disturbance involves zero tillage, direct seeding or planting. 

The disturbed area must be less than 15 cm wide or less than 25% of the cropped 

area (FAO, 2016). There are several advantages of this principle: the protection of 

the soil against erosion, the improvement of infiltration, the conservation of soil 

moisture, in the long term the reduction of fertilizer amount as well as cost savings 

(fuel, time and labor). Moreover, it improves soil organic matter.  

Area with less than 30% cover is not considered as CA (FAO, 2016). Firstly, 

soil cover protects the soil from erosion by water and wind. Secondly, it conserves 

water and keep the soil temperature even. Thirdly, provide the soil with nutrients. 

Fourthly, it inhibits weed germination and growth. Fifthly, it improves organic 

matter accumulation and carbon sequestration. 
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Rotation should involve at least 3 different crops (FAO, 2016). This principle 

is the reason of pest and disease reduction, as different crops are susceptible to 

different diseases and pest agents. Therefore, it will decrease the incidence of 

diseases and pests at no cost. Moreover, it improves fertility and production because 

of different rooting patterns, which take up nutrients at different soil depth. Rotation 

helps to utilize soil nutrients more efficiently. 

In order to take full advantage of the conservation agriculture, the main three 

principles should be not omitted during agricultural practices. To facilitate farmers’ 

work for direct seeding or planting, there is equipment specialized for Conservation 

Agriculture. It can be run manually, animal or tractor powered. Manual work is 

typical for small garden. There are commonly used tractors or animal tractions in 

big farms. (Fig. 1). 

 

 

    

Manual 

system 

Animal traction Tractors: two and four-wheel  

Fig. 1 Conservation Agriculture Equipment 

Source: Cornell University, College of Agriculture and Life Sciences, 

Conservation Agriculture: Global Research and Resources, 2016 

CA is a combination of several agricultural practices. There is need to note 

that zero tillage, conservation (minimum or reduced) tillage, direct planting and 

organic farming are not conservation agriculture, but these practices (Tab. 3) can be 

the components of CA, which support to implement its core principles. 
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Tab. 3 Selected agricultural practices 

№ Agricultural 

practices 

Definitions 

1. Conventional tillage This tillage practice involves inversion of the soil, 

normally with a mouldboard or a disc plough as the 

primary tillage operation, followed by secondary 

tillage with a disc harrow. 

2. Zero tillage (ZT) Zero tillage does not involve tillage operations on the 

soil.  

3. Conservation 

(minimum or 

reduced) tillage 

These tillage operations leave at least 30% of the soil 

surface covered by plant residues in order to increase 

water infiltration as well as cut down on soil erosion 

and runoff.  

4. Direct planting Using NT drill equipment to plant seeds directly into 

crop residues left on the soil surface without 

preparing a seedbed beforehand. 

5. Organic farming 

 

Organic agriculture does not permit the use of 

synthetic chemicals to produce plant and animal 

products, relying instead on the management of soil 

organic matter (SOM) and biological processes. 

Source: Author’s development based on the definitions of Cornell University, 

The College of Agriculture and Life Sciences, Conservation Agriculture: Global 

Research and Resources as well as Statistical Office of the European Union 

(Eurostat), 2018 

Environmental benefits 

Firstly, the main reasons that causes the loss of soil moisture are evaporation 

and runoff. Technically, 60%-70% rainfall is evaporated, 10%-20% loses as runoff 

and only 10%-20% water that filters into the soil is useful for agriculture (Li 

Hongwen & Li Wenying, 2012). With maintaining residue on the surface of the land, 

CA reduces soil erosion as well as provide higher infiltration. Secondly, CA is 

regarded as carbon sequestration, it has been calculated that the total potential for 

soil carbon sequestration by agriculture could offset about 40% of the estimated 

annual increase in CO2 emissions (Robbins, 2004). Therefore, the implementation 

of this technology to the practice can lead to the reduction of carbon emission and 

slow down the process of climate change.  

Economic benefits 

The main economic advantages of CA are time saving and the reduction of 

cost such as labor, fuel, machinery operating and maintenance from -50% until -

70%, less fertilizer from -50% until no fertilizer, less pesticides from -20% till -50% 

or no pesticides, less water needs from -30% till - 40% (Kassam, 2018). It is also 

main drive for farmers, who depend on family labor. However, the benefits of CA 
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technology from the point of farmers’ view are skeptical. Moreover, they are used 

to cultivate the field under the conventional agriculture and change their mindset 

requires special measures. To overcome such difficulties the government support, 

the consultation of NGOs and extension service agencies for explaining CA 

technology advantages are essential. Some Asian countries, namely China, India and 

Kazakhstan keep encouraging farmers to implement CA technology including as one 

of priorities in agrarian national programs. CA in African countries is initiated by 

both the states and the donor projects. 

Social benefits 

For long-term CA increases not only yield but also soil organic matter (SOM) 

and soil biological health. Furthermore, CA represents the seventh and eighth goals 

of the Millennium Development Goals by 2015 as well as the twelfth, fifteenth and 

seventeenth of Sustainable Development Goals (SDGs) which are connected with 

ensuring environmental sustainability, responsible consumption and production, life 

on land, and building a global partnership for development. Promoting CA globally 

along with FAO, the European Conservation Agriculture Federation (ECAF), which 

was established in 1999 as a non-profit making international association, held the 

first World Congress on Conservation Agriculture in 2001 in Madrid, initiating a 

series of such congresses: 2003 Brazil, 2005 Kenya, 2009 India, 2011 Australia, 

2014 Canada (Friedrich, et al. 2014), 2017 Argentina. World Bank (WB) is also 

among the proponents of implementing CA.  

The reasons for adoption of CA in Europe are cost reduction, increasing area 

capability, and pollution reduction in the wetter and cooler northern and western 

parts, where is characterized by low intensity rainfall. With respect to the hotter and 

drier south-western parts, where is characterized by heavier rainstorms, soil and 

water conservation have been the main drivers for CA adoption (Soane et al., 2012). 

In order to popularize the CA globally, there is need more international, 

regional and national supports as well as projects and grants for scientists, scholars, 

extension workers and farmers to study the various aspects of the technology. As for 

as machine manufactories, it is necessary to pay attention on the research and 

development (R&D) for modifying and improving models of specialized CA 

machines. 

In order to distinguish CA from conventional agriculture, there is given the 

comparison (Tab. 4) of both technologies. Obviously, conservation agriculture has 

more advantages with the exception of weeds issues. However, weed and pest 

problems are obstacle especially at the beginning of  the CA adoption, with time the 

following problems are solved due to herbicide and pesticide applications. 

Moreover, the crop rotation as the one of the main principles of CA is preventing 

crops from spreading different plant pests, which commonly appear in monoculture. 
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Tab. 4 Comparison between Conventional and Conservational Agricultures 

Source: Author’s own development, 2016 

In 2012, total CA are was around 123 Mha in the world. CA in both Europe 

and Africa represent small portions accounting for 1% of world arable area under 

CA practices (Fig. 2). Therefore, they are considered as the developing continents 

of implementing CA. With 3% of arable area under CA (more than 4 Mha) in Asia 

is reaching to Russia and Ukraine (both countries together about 5 Mha). The top 

three continents, which is intensively use this technology, are South America (44%), 

North America (32%) and Australia including New Zealand (14%). 

 

Fig. 2 Area under CA by continent 

Source: Friedrich, T., Derpsch, R., & Kassam, A. Overview of the 

global spread of conservation agriculture, 2012 

Despite of the advantages of CA such as cost reduction, carbon sequestration, 

soil and water conservation, the overall adoption levels of the following agricultural 

practices remain low in the EU. Figure 8 shows the share of the tilled arable area by 

55; 45%

40; 32%

17; 

14%

4; 3%

5; 4% 1; 1% 1; 1%

Area (1000000 ha)

South America North America Australia and New Zealand

Asia Russia and Ukraine Europe

Africa

No. Issues Conventional 

Agriculture 

Conservation 

Agriculture 

1. Soil organic matter (SOM) Lower More 

2. Soil biological health Lower More 

3. Soil temperature More variable Moderated 

4. Soil compaction Increased Reduced 

5. Infiltration Lower More 

6. Erosion Maximum Less 

7. Weeds Lower More 

8. Cost More Lower 
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tillage practices within EU-27 as well as Iceland (IS), Norway (NO), Switzerland 

(CH), Montenegro (ME) and Croatia (HR) in 2010. Bulgaria (BG) and Cyprus (CY) 

use more conservation agriculture practices than conventional, while Malta (MT) 

and Montenegro (ME) practice only conventional tillage. In 2010, Bulgarian arable 

land was essentially dedicated to the production of cereals from 1.8 Mha and 

industrial crops from 1.1 Mha (Eurostat, 2010). Most of farmers use CA for growing 

grain crops. However, CA can successfully implement to a wide range of crops. The 

average use of conservation agriculture for EU-27 is 26%. The top 5 EU countries 

by practicing CA are located in different agro-ecological zones. It proves that CA is 

implementable for a variety of agro-ecological zones and farming systems (Fig. 3). 

 

Fig. 3 Tilled arable area by tillage practices within EU-27 as well as Iceland 

(IS), Norway (NO), Switzerland (CH), Montenegro (ME) and Croatia (HR) in 

2010 

Source: Author’s development based on Eurostat 2010, Data extrapolated from 

Survey on Agricultural Production Methods (SAPM) sample. 

On the International Conference “Strategies for the Promotion of 

Conservation Agriculture in Central Asia” held in Tashkent on 5-7 September 2018, 

it was reported that farmers globally practiced CA on around 180,4 Mha area, which 

equaled to 12,5% of global cropland (Tab. 5). 
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Tab. 5 Adoption of CA by Continent 

 

Continent 

Cropland under CA 

(Mha) 

% of arable 

cropland 

South America 69,9 63,2 

North America 63,2 28,1 

Australia and New Zealand 22,7 45,5 

Asia 13,9 4,1 

Russia and Ukraine 5,7 3,6 

Africa 3,1 4,3 

Europe 1,5 1,1 

Global 180,4 12,5 

Source: Kassam et al., 2018 

Within selected European countries (Tab. 6) top three countries, which have 

more CA areas, are Spain, Ukraine and Italy. However, CA percentage of country’s 

arable land, Finland is leading with 9% among these selected countries. Second place 

shares two countries Italy and Spain and both of them have 6% CA area of arable 

land. 

Tab. 6 Adoption of Conservational Agriculture in some European countries in 

2013 

No. Country Arable land 

area 

(1000 ha) 

CA area 

(1000 ha) 

% of arable 

land 

1. Finland 2224 200 9 

2. Belgium 816 0 0 

3. France 18306 200 1 

4. Germany 11876 200 2 

5. Ireland 1113 0 0 

6. Switzerland 404 17 4 

7. Hungary 4403 5 0 

8. Slovakia 1394 35 3 

9. Greece 2547 24 1 

10. Italy 6827 380 6 

11. Portugal 1116 32 3 

12 Spain 12570 792 6 

13. Ukraine 32526 700 2 

 Total 96122 2585 3 

Source: FAO-AQUASTAT, 2016 
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Belgium, Ireland and Hungary pay less attention on using CA technology. 

The area under CA is on the increase in Slovakia, as well as it is expected to increase 

in the coming decade. Total arable land area in the above-mentioned 13 European 

countries is equal to more than 96 Mha and more than 2 Mha is under CA area, 

which is 3% of all arable lands. Therefore, there is prospective future for developing 

CA in this continent. 

CA technology is a climate resilient technology and management system that 

has demonstrated potential to secure sustained productivity and livelihoods 

improvements for millions of climate-dependent farmers.  This technology is win-

win situation, as it encourages sustainable agricultural development including itself 

environmental, economic and social values. Despite some history on CA 

development, the overall adoption levels of CA in Europe, Asia and Africa remain 

low and development is rather slow. Adaptive research on the various aspects of the 

technology is necessary before the technology can be introduced into the continent 

on a significant scale. Government support and policy play an important role for 

adopting and disseminating this technology, as there is prospective future for 

developing it in this continent.  

 

Tab. 7 Total area of arable land within the country, area under CA and its 

percentage of arable land area 

Country                                            /          Year 2005 2008 2014 

Australia Arable Land (1000 ha) 44139 47117 46213 

CA area (1000 ha) 9000 17000 17695 

CA area as % of arable land area 20,39 36,08 38,29 

Country                                                /          Year  2011 2013 

Finland Arable Land (1000 ha)  

N/A 

2249 2224 

CA area (1000 ha) 160 200 

CA area as % of arable land area 7,114 8,993 

Country                                            /          Year 2007 2012 2013 

Kazakhstan Arable Land (1000 ha) 28641 29332 29395 

CA area  (1000 ha) 600 1800 2000 

CA area as % of arable land area 2,095 6,137 6,804 

Country                                           /          Year 2007 2011 2013 

Argentina  Arable Land (1000 ha) 36433 39753 39699 

CA area  (1000 ha) 22708 27000 29181 

CA area as % of arable land area 62,33 67,92 73,51 

Country                                           /          Year  2011 2013 

Zimbabwe Arable Land (1000 ha)  

N/A 

3999 4000 

CA area  (1000 ha) 139,3 332 

CA area as % of arable land area 3,483 8,3 

Source: Author’s calculations based on the data of FAO-AQUASTAT, 2016 

Analysing the percentage of CA area out of country’s arable land, where CA 

widely practises, it is increasing rapidly (Tab. 7). Since 2008, the government of 

Kazakhstan is providing subsidies to the farmers adopting CA practices. Moreover, 
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in compliance with the Resolutions of Kazakhstan Government №221 dated 4th 

March 2011 and №938 dated 22 August 2011, the Ministry of Agriculture identified 

flexible strategy of subsidizing farmers. The amount of subsidies in case of using 

CA is 3-4 times higher than conventional agriculture. The state subsidies for 

adopting no-till practices were slightly over 6 US dollars per ha in 

Kazakhstan (Kienzler et al., 2012). As a result, Kazakhstan is among top 10 

countries with the largest area under CA (2 Mha). Despite extending the area under 

CA technology in several countries, globally it spreads around the world quite 

slowly. Europe, Asia and Africa are still considered as the developing continents of 

implementing this technology.  

Tab. 8 Mechanized operations and time required (hours/ha) for each of them 

under different bean production systems in Brazil 

Operation Conservation 

agriculture 

Conventional tillage 

Knife roller 0,89 - 

Direct seeding 0,76 - 

Spraying 1,2 0,6 

Harvest 0,93 0,93 

Ploughing/ disking - 1,37 

Levelling - 1,38 

Conventional 

planting 

- 0,89 

Ridging - 1 

Total 3,78 6,17 

Source: Economic aspects of Conservation Agriculture, FAO 2015 

As the one of economic advantages of CA is time saving, which attracts the 

most of farmers. Comparing CA with conventional tillage for mechanized operations 

(Tab. 8), it can be seen that for 1 ha there is need 6.17 hours under conventional 

tillage and 3,78 hours in CA. It shows that farmers can save 39% of their mechanized 

operations by implementing CA. 

Land preparation activities is also time-consuming, they can involve to the 

process agricultural machinery, animal traction or manual work. Actually, manual 

work is typical for small garden. There are commonly used tractors or animal 

tractions in big farms. Comparing the time requirements for land preparation 

activities under conventional tillage with CA (Tab. 9), in conventional tillage for 1 

ha farmers spend 2,9 hours by tractor and 33 hours with animal traction, as far CA 

there are need only 1,2 hours by tractor and 4,5 hours with animal traction. Such as 

big difference in time appears due to the practices of ploughing, harrowing and 

furrowing under conventional tillage, which is not implemented in CA technology.   
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Tab. 9 The time requirements for land preparation activities under 

conventional tillage and conservation agriculture 

Conventional tillage Conservation agriculture 

Operation Time 

required 

(hours/ha) 

Operation Time 

required 

(hours/ha) 

Tractor  Tractor  

Ploughing 1,5 Knife roller 0,9 

Harrowing (2x) 1,4 Spraying 0,3 

Total 2,9 Total 1,2 

Animal Traction  Animal 

Traction 

 

Ploughing 25 Knife roller 3 

Harrowing (2x) 5 Spraying 1,5 

Furrowing 3   

Total 33 Total 4,5 

Source: Economic aspects of Conservation Agriculture, FAO 2015 

Crop yields in CA can be the same or higher compared to conventional tillage 

system (Fig. 4). However, there is possibility that it can be lower at the beginning of 

CA implementation. With the appropriate management of residues, pests and weeds, 

CA gives its positive results for the long term.  

 

 

 

Fig. 4 Wheat, soya bean and maize yields under conventional tillage and 

conservation agriculture (averages over a period over 8 years). Brazil 

Source: Economic aspects of Conservation Agriculture, FAO 2015 

It should also be noted that during water deficiency period or uncomfortable 

climate conditions there are more crop yields in CA compared with conventional 

tillage because of residue on the surface, which keeps fields more moisture. The one 

of economic advantages of CA is time saving, which attracts the most of farmers. 

By implementing this technology, farmers save 39% of working hours for 
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mechanized operations and 59% working hours for land preparation activities with 

tractors. Crop yields in CA can be the same or higher compared to conventional 

tillage system for the long term and it can be lower at the beginning of CA 

implementation phase. During implementing CA technology, there are need to pay 

careful attention on residue, pest and weed managements and follow the main 

principles of CA, and then expected results can be achieved. 

 

1.4 Explanation of value added process in agricultural system 

 

Value Added (value-added, value add, added value), it can be defined within 

marketing and economics studies. From the marketing point of view, value added 

specifies the increase in the value of a product or/and service while passing through 

the stages of being developed, processed or produced. Value added is oriented for 

goods, services or with the combination of goods and services (Fig. 5). 

 

 

Fig. 5 Value added divisions in the categories of production and offer 

Source: Author’s own development, 2016 

All activities during preparing the products/services are divided into value add 

and non-value add. Both of them require cost and time from producers, but 

customers pay only for value added activities. The main non-value activities include 

overproduction, transportation, over-processing, inventory, defects, motion and 

creativity (Ohno, 1988). In order to create value added action, it is essential to pay 

attention to three criteria. Firstly, customers have intention of paying for the activity. 

Secondly, it should be done right for the first time. Thirdly, the action should change 

the product/service to some extent. The studies of American enterprises revealed 

that up to 95% of the activities related to a given process do not add value to the 

product or service provided by the organization, as viewed by their customers 

(Termini, 1996). Value added process is the deference between input costs (land, 

labor and capital) and output prices (goods and services). Therefore, producers try 

to minimize non-value added activities by operating resources effectively and 

efficiently to satisfy customer demands. The value of a product or service can also 

be added with the combination of other products. 

In the digital age, when consumers can have access to any product they want 

and have it delivered in record time, companies are struggling to find a competitive 

advantage. Companies are constantly challenged to find a way to add value to justify 

VALUE ADDED

GOODS SERVICES GOODS & SERVICES

http://www.investopedia.com/terms/c/competitive_advantage.asp
http://www.investopedia.com/terms/c/competitive_advantage.asp
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their pricing to a more discerning market. Companies are learning that consumers 

are less concentrated on the product, and more focused on what the product will do 

for them. Finding out what the customer truly values is critical to how the company 

produces, packages, markets and delivers its products (Investopedia, 2016). 

In economics, according to the System of National Accounts (2008) 

determination, gross value added (GVA) is the difference between output and 

intermediate consumption. Value added represents the contribution of labor and 

capital to the production process. GVA is important, as it has close relation with the 

Gross Domestic Product (GDP). It is used in the calculation of GDP, which is a key 

indicator of the state of a nation’s total economy. GDP is the sum of gross value 

added of all resident producer units plus that part (possible the total) of taxes on 

products, less subsidies on products, that is not included in the valuation of output 

(SNA, 2008).  

Value added process in agricultural system creates more advantage for both 

rural and country development as a whole. It increases the share of finished goods 

in the country’s export and supplying import-substituting products. Adding value to 

agricultural products leads to providing new jobs, improving the infrastructure and 

growing farmers’ income. Value added process in agricultural system is to transform 

the primary agricultural commodities from their original form to a more valuable 

one. It is not only increasing values of the agricultural products, but also reducing 

deterioration risks, diversifying agricultural commodities and providing food 

security as well.  

Value is usually created by focusing on the benefits associated with the 

agribusiness product or service that arise from quality, functionality, form, place, 

time and the ease of possession. A product should have one or more of these qualities 

to generate additional value (Anderson and Hanselka, 2009). Most of the consumers 

are willing to pay more for the products, which are already processed and ready to 

consume than buying raw agricultural products and then spending time with their 

preparation. 

By passing different processes and activities (mainly labor), primary 

agricultural commodities convert to semi-products or finished products. Each step 

of the process should add value to the product. The final step focuses on the 

product’s uniqueness (Tab. 10). 

 

Tab. 10 Value added agriculture for cotton clothes and bakery products 

Primary products 
Semi-

product 

Finished 

goods 

Cotton Cotton lint Clothes 

Wheat Flour 
Bakery 

products 

Source: Author’s own development, 2016 
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The primary value added starts with postharvest operations. The postharvest 

operations can include cleaning, grading, sorting, storing and so forth. After the 

postharvest operation, there are two options standing before farmers: either 

sell/consume them as semi-products/fresh food or use as ingredients for processed 

food products. Each activity brings an additional income. 

Cotton is not only fiber but also food crop. Proximately 85% of the total 

income from a cotton crop is cotton lint, which accounts for around 42% of the 

picked cotton by weight. The rest of the income (about 15%) is from cotton seed. 

From one 227 kg bale of cotton lint we can produce 215 pairs of denim jeans, 250 

single bed sheets, 750 shirts, 1200 T-shirts, 3000 nappies, 4300 pairs of socks, 

680000 cotton balls, or 2100 pairs of boxer shorts. Around 200 kg of oil, 500 kg of 

cotton seed meal and 300 kg of hulls can be made from one ton of cotton 

seed (Appendix 1). Cotton value chain covers wide range of sectors such as textile 

production, food and pharmaceutical industries, chemical and construction 

manufactures. There is positive correlation between developing value added process 

in agricultural system and small and medium enterprises in the rural area. At the 

same time, it gives impulse to job creations. The common practice of the agriculture 

supply chain in developing countries shows that farmers harvest crops and sell them 

to collectors. In turn, they add hired labor, taxes, financial and fixed costs to the 

farmers’ price and resell to processors for preparing finished products. The next step 

is to market ready-to-use products to retailers, who also add their value and finally 

present the product to the consumers (Fig. 6).  

 

 

Fig. 6 Agriculture supply chain 

Source: Author’s own development, 2016 

As a result, farmers gain the minimum benefits from these processes. 

Moreover, consumers also pay for products much more than they should. It is 

recommended to shorten these procedures by involving farmers in agribusiness, i.e. 

small and medium enterprises (SMEs) close to farms are required to open up, so that 

farmers will have the opportunity to trade their products directly to consumers. It 

creates job vacancies, extra farmers’ income, and suitable economic infrastructure 

in rural areas as well as acceptable price for consumers. To improve socio-economic 
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development in rural areas, countries with agriculture advantage should pay 

attention more on value added process in agricultural system and create conditions 

(organizational, legal and regulatory bases) for involving farmers in agribusiness. 

Farming practice is very risky, as it depends on weather conditions, land productivity 

and the market instability. 

Value added process in agricultural system is to transform raw materials from 

their original state to a more valuable form. There is not only increasing values of 

the agricultural products, but also reducing deterioration risks. Value added process 

in agricultural system plays important socio-economic role in both developing 

national economy and supporting people with new jobs in rural areas. The economic 

advantages of value added process is increasing the share of finished goods in export, 

supplying import-substituting products, improving infrastructure in rural areas, and 

growing employers’ income. By practicing value added process in agricultural 

system, it can be meeting the domestic demands for consumer products. In opposite 

case, there is a high risk of economic crisis due to price fluctuations for raw 

agricultural commodities in the world market. Agricultural challenges and fast 

increasing population can lead to another problem as food deficiency in the future.  
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II Role of innovations for countries’ economic growth 
 

2.1 Correlation and regression analysis of innovation and economic growth 
 

It is difficult to quantify and assess the innovations of the countries in the 

world. However, the Global Innovation Index (GII) and the Global Competitiveness 

Index (GCI) have measured countries’ innovativeness. The Global Innovation Index 

(GII) published annually with collaboration of Cornell University, INSEAD and the 

World Intellectual Property Organization (WIPO) has been ranking world 

economies since 2007. It measured 128 countries’ innovativeness, which covered 

92.8% of the world population and 97.9% of the world’s GDP (in current US dollars) 

in 2016.  

The overall GII (the average of the Input and Output Sub-Index scores), the 

Input (institutions, human capital and research, infrastructure, market and business 

sophistication) and Output Sub-Indices (knowledge/technology and creative), and 

the Innovation Efficiency Ratio (the ratio of the Output Sub-Index score over the 

Input Sub-Index score) are calculated, each of them is also divided into several sub-

pillars, which is 82 indicators in total. In 2018, the indicators included for the first 

time strength in green technologies.  

Since 2005, building on Klaus Schwab’s original idea of 1979, the World 

Economic Forum has published the Global Competitiveness Index (GCI) developed 

by Xavier Sala-i-Martin. The GCI combines 114 indicators that capture concepts 

that matter for productivity and long-term prosperity.  

Competitiveness is defined as the set of institutions, policies, and factors that 

determine the level of productivity of an economy, which in turn sets the level of 

prosperity that the country can achieve. These indicators are grouped into 12 pillars: 

institutions, infrastructure, macroeconomic environment, health and primary 

education, higher education and training, goods market efficiency, labor market 

efficiency, financial market development, technological readiness, market size, 

business sophistication, and innovation. These indicators are also divided into sub-

indexes. The GCI report 2016-2017 covered 138 economies, which covered 98% of 

world GDP. 

Tab. 11 Comparison analysis of the GII 2016 and the GCI 2016-2017 

Rank Country 

(GII 2016) 

 Rank Country 

(GCI 2016-2017) 

1 Switzerland  1 Switzerland 

2 Sweden  2 Singapore 

3 United Kingdom  3 USA 

4 USA  4 Netherlands 

5 Finland  5 Germany 

6 Singapore  6 Sweden 

7 Ireland  7 United Kingdom 

8 Denmark  8 Japan 

9 Netherlands  9 Hong Kong 

10 Germany  10 Finland  

Source: Author’s development based on GII 2016 and GCI 2016-2017 reports 
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Analyzing the two indexes (Tab. 11), it can be seen that there is quite strong 

relationship between them. In both reports eight countries: Finland, Germany, 

Netherlands, Singapore, Sweden, Switzerland, United Kingdom, and USA are listed 

in the top of 10 countries. In order to be sure in an assumption, the scores of 123 

countries based on indexes GII 2016 and GCI 2016-2017 are observed through 

correlation and regression analysis (Appendix 1 and Appendix 5). 

The other countries are not represented in one of these indexes, so they are not 

included. The analysis shows the coefficient of determination (R2) is 0,7941, which 

allows to find the correlation coefficient (R = 0,89112). The correlation coefficient 

is close to +1 and it once again proves that the assumption is true (Fig. 7). In other 

words, the more countries pay attention on innovation, the more they improve their 

economies.  

 
Fig. 7 Correlation and Regression of GCI 2016-2017 and GII 2016 

Source: Author’s development based on GCI 2016-2017 and GII 2016 

Switzerland takes first place in both indexes and it is considered as the most 

innovative and competitive country in the world. It is as the world’s most innovative 

country for the eight years in a row. There are several compelling reasons why 

Switzerland is leading in innovation and economic growth in the world. First of all, 

its scientific research institutions are among the world’s best, and the strong 

collaboration between its academic and business sectors, combined with high 

company spending on R&D, ensures that much of this research is translated into 

marketable products and processes reinforced by strong intellectual property 

protection. Moreover, this country is evaluated with high score for factors including 

its political and regulatory environment. It also has the highest number of per-capita 

patent applications, use innovative technologies as well as university study 

programs, which bring up new talents. Human intellectual resources become 

increasingly more important than capital. The world is shifting from the capitalism 

to the era of generating intellectual properties.    

If Switzerland is the most innovative and competitive country in the world as 

well as within European countries, Singapore has the most positive output of 
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innovations and economic growth in Asia. The experience of Singapore is also worth 

learning. It remained in first place globally for government effectiveness, regulatory 

quality and foreign direct investment outflows. Being in the same region with a best 

economic performance country is advantage. Malaysia, Thailand, Indonesia, 

Philippines and Vietnam are also improving their positions in the ranking by learning 

Singapore experience. The study found that Singapore, alongside Germany, 

Netherlands, Sweden, Finland, and the United States are amongst the most open 

economies in the world. Open economies are welcoming of people’s movement and 

ideas exchange. Denmark, Finland, Singapore, Sweden and Switzerland have 

relatively small populations compared with the other countries in the table. 

Therefore, they have spent a quite large part of their GDP on research and 

development (R&D). In general, the more countries pay attention to innovations, the 

more countries increase their growth and become competitive.  

The number of patent applications is also an indicator of countries’ 

innovativeness. Based on the World Bank determination, patent applications are 

worldwide patent applications filed through the Patent Cooperation Treaty 

procedure or with a national patent office for exclusive rights for an invention - a 

product or process that provides a new way of doing something or offers a new 

technical solution to a problem. A patent provides protection for the invention to the 

owner of the patent for a limited period, generally 20 years.  

According to the Tab. 12, China patented 1338503 applications, while USA 

had 605571 applications in 2016. Interestingly, the patent applications in USA by 

non-resident (310244) is more than residents (295327). This country recruits 

scholars from outside, who make big contribution to create new ideas and 

innovations. Moreover, the process of globalization provides an opportunity to 

communicate and cooperate among scholars. The country rank by total patent 

applications and patents per researchers can be differentiated, in other words, USA 

changes its position with Japan by patent per researchers. Singapore overtakes 

Germany, Russia and United Kingdom. Switzerland should be on the position 

before Netherlands and Sweden. 
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Tab. 12 Number of the patent applications in 10 selected countries from 

residents and non-residents in 2016 

№ Country By 

residents 

By non-

residents 

Total 

patents 

Researchers in 

R&D 

Patents per 

researcher 

in R&D 

1 China 1204981 133522 

1338503 

1613667 

(2015) 

0,829 

2 USA 295327 310244 

605571 

1348092 

(2014) 

0,449  

3 Japan 260244 58137 318381 665075 (2015) 0,478 

4 Germany 48480 19419 67899 361953 (2015)  0,187 

5 Russia 26795 14792 41587 451167 (2015) 0,092 

6 UK 13876 8183 22059 291191 (2015) 0,075 

7 Singapore 1601 9379 10980 36417 (2014) 0,301 

8 Netherlands 2290 314 2604 77043 (2015) 0,034  

9 Sweden 2032 352 2384 68809 (2015) 0,035 

10 Switzerland 1462 309 1771 35833 (2012) 0,049 

 

Source: Author’s development based on World Bank Data, 2017 

Gross domestic spending on R&D is defined as the total expenditure (current 

and capital) on R&D carried out by all resident companies, research institutes, 

university and government laboratories, etc., in a country. It includes R&D funded 

from abroad, but excludes domestic funds for R&D performed outside the domestic 

economy. This indicator is measured in billion US dollars and as percentage of GDP 

(OECD, 2017). 
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Tab. 13 Gross Domestic Spending on R&D of selected countries in 2016 

№ Country Spending on 

R&D  

(billion 

USD) 

Researchers 

in R&D 

Spending per 

researcher in 

R&D 

% of 

GDP 

1 USA 464 1348092 

(2014) 

 344190 2,744 

2 China 410 1613667 

(2015) 

254080  2,108 

3 Japan 149 665075 

(2015) 

224035 3,141 

4 Germany 104 361953 

(2015) 

287330 2,932 

5 UK 42 291191 

(2015) 

144235 1,688 

6 Russia 37 451167 

(2015) 

82010 (10) 1,097 

7 Netherlands 16 77043  

(2015) 

207676 2,032 

8 Switzerland 15,2 

(2015) 

35833 

(2012) 

424190 3,374 

(2015) 

9 Sweden 14 68809  

(2015) 

203461 (8) 3,255 

10 Singapore 9,4 

(2014) 

36417  

(2014) 

258121 (4)                   

(2014) 

2,160 

(2014) 

Source: Author’s calculation based on the Organisation for Economic Co-operation 

and Development (OECD) and World Bank Data, 2017 

By spending 464 billion US dollars on R&D in 2016, USA took the first place 

in the world, which invested big capital on R&D. However, the rank by spending 

per researcher in R&D, Switzerland was leading with big gap (424190 US dollars). 

Chine has spent 2,108 percent of GDP accounting for 410 billion US dollars, 

nevertheless by spending per researcher in R&D it got a fairly behind Germany. 

Despite of the fact that Singapore allocated the lowest spending among these 

10 countries, it took the 4th position by spending per researcher in R&D. The detailed 

analysis shows that Russia is spending the smallest share of GDP as well as the 

lowest expenditure per researcher in R&D compared with these 10 countries 

(Tab. 13).  

The next measure of innovation is a country scientific potential based on 

scientific publications activeness. The SClmago Journal and Country Rank (SJCR) 
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annually announces the country position relying on the information contained in the 

Scopus database. Citation data is formed from more than 34100 titles out of 5000 

international publishers as well as country performance measure within 239 

countries in the world. Journals are classified by subject area. There are 27 major 

thematic areas and 313 specific subject categories.  

The appendix 7 shows statistics for selected countries on scientific publication 

activeness during 1996-2017 according to all major thematic areas. It describes 

overall country’s rank, publications, citable publications, citations, self-citations, 

citations per publication and h index. The h index expresses the number of articles 

(h) in the journal that have received at least h citations.  

 

Tab. 14 Top 10 countries on scientific publication activeness in 2016 

Rank Country Publications 
Citable 

publications  
Citations 

Self-

citations 

Citations 

per 

publication 

h 

index 

1.  USA 640251 555039 2046734 1013465 3,20 2077 

2.  China 483595 472441 1230545 787443 2,54 712 

3.  UK 194679 164372 674672 190508 3,47 1281 

4.  Germany 174262 157116 586723 184319 3,37 1131 

5.  India 148832 137824 254372 96597 1,71 521 

6.  Japan 126294 116692 302663 93811 2,40 920 

7.  France 119083 108746 389266 99127 3,27 1023 

8.  Italy 110836 98613 380953 123974 3,44 898 

9.  Canada 102161 90693 349338 77746 3,42 1033 

10.  Australia 94522 82616 335791 84834 3,55 848 

Source: Author’s own development based on SClmago Journal and Country 

Rank, 2017 

According to the statistics of top 10 countries on scientific publication 

activeness in 2016, USA, China and UK occupy the top three places. Countries such 

as USA, UK, Germany and Japan are listed in both the top 10 countries by scientific 

publication activeness in 2016 and the Global Competitiveness Index 2016-2017. 

Despite Australia positioned in 10th place by the number of publications, it had the 

highest citations per publication. As for India, with 148832 publications was on the 

5th position, however it had 1,71 citations per publication, which was the lowest 

among 10 top countries on scientific publication activeness in 2016 (Tab. 14). 
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2.2 Conservation Agriculture in the Visegrad Group 

  

The Visegrad Group (also known as the “Visegrad Four” or simply “V4”) 

reflects the efforts of the countries of the Central European region to work together 

in a number of fields of common interest within the all-European integration. The 

Czech Republic, Hungary, Poland and Slovakia have always been part of a single 

civilization sharing cultural and intellectual values and common roots in diverse 

religious traditions, which they wish to preserve and further 

strengthen (Visegrad Group, 2018). Unsustainable use of land resources and 

improper agricultural management lead to the land degradation.  

The main land degradation issues in Slovakia connected with water erosion 

and soil compaction. Almost half of the agricultural land and 90% of forestland 

suffered with water erosion. Soil compaction accounts for approximately 30% of the 

agricultural land. Soil sealing, loss of humus and contamination is also in the top of 

agenda in Slovakia (Tab. 15). The other V4 countries also meet with such as issues. 

In addition, land degradation processes are exacerbated by human activities. In order 

to slow down these negative processes, there is need to use CA, as this technology 

is able to reduce land degradation. 

Tab. 15 Threats due to soil degradation in Slovakia 

Type of 

degradation 

Extent Threat 

Soil sealing Up to 5-7 ha per day Medium threat 

Water erosion Almost 50% (agricultural land) Very strong 

threat 
90% of forest land 

Wind erosion 5-6% of the agricultural land area Weak threat 

Loss of humus Around 60% (agricultural land area) Medium threat 

Soil compaction Around 30% (agricultural land area) Strong threat 

Contamination 30 thousand ha above the limit Medium threat 

Acidification 10-15% of the agricultural land area Weak threat 

Salinization Minimum occurrence Weak threat 

Source: Bandlerova, A. et al., EU Land Policy ‘The Pathway Towards Sustainable Europe’, 2016 

There has been conducted the study report on conservation tillage versus 

conventional tillage for long-term effects on yields in western Hungary (Madarász, 

B. et al., 2016) during 10 years (2003- 2013). The study shows that during the first 

three years (2003-2007) the yield was decreasing by 8,7% due to technological 

changes, the next seven years (2007-2013) was increasing by 12,7%. Therefore, 

coming to this phase, the soil fertility has been improved. While implementing CA 
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technology, there are need to pay careful attention on residue, pest and weed 

managements and follow the main principles of CA. 

 
Fig. 7 Tilled arable area by tillage practices in V4 countries 

Source: Author’s development based on Eurostat 2010, Data extrapolated from 

SAPM sample. 

Analyzing the tilled area by the tillage practices in V4 countries, The Czech Republic 

(33%), Slovakia (19%), Hungary (10%) and Poland (5%) are in descending order by 

practicing conservation tillage. The average use of conservation and zero tillage is 

19% in V4 countries. Zero tillage is insignificant percentage in Hungary, The Czech 

Republic and Slovakia. Conservation tillage and zero tillage have the same 

proportion (5%) in Poland. Among V4 countries, the Czech Republic and Slovakia 

have higher percentage of conservation agriculture practices (Fig. 9). The member 

of European Conservation Agriculture Federation, Slovak No-Till Club, makes 

its contribution in the promotion of CA in the region. The implementation of CA in 

V4 countries is different in each country based on the farm types and the size of 

holdings. 
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Fig. 8 Arable land on which conservation and zero-tillage is practiced by farm 

types in V4 countries 

Source: Author’s development based on Eurostat 2010 

In V4 countries, CA is mostly preferred to implement in the farm type 

specialized on producing cereals, oilseed and protein crops ranging from 32% to 

58%. Field crops-grazing livestock combining in the Czech Republic and Slovakia 

under conservation agriculture is more 25%, while in Hungary and Poland is more 

than 10%. The lowest share (1-2%) of arable land under conservation agriculture is 

related to the farm type specialized in horticulture and permanent crops (Fig. 10), as 

in general horticulture crops are intensively cultivated. The share of specialized 

grazing livestock (around 6%) and various crops and livestock combined (around 

10%) under CA is close proportions in all V4 countries. 

 
Fig. 9 Arable land on which conservation and zero-tillage is practiced by size of holding (ha 

arable area) in V4 countries 

Source: Author’s development based on Eurostat 2010 

Arable land under conservation and zero-tillage with the size of holding from 

150 ha or over is 96% in the Czech Republic and Slovakia. However, CA can use 

for both large and small-scale farms. To facilitate farmers’ work for direct seeding 

or planting, there is equipment specialized for CA. It can be run manually, animal 

or tractor powered. The same size of holding in Hungary accounts for 75%. In 

58

40

39

32

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Hungary

Slovakia

Poland

Czech Republic

Specialist cereals, oilseed and protein crops General field cropping

specialist horticulture and permanent crops Specialist grazing livestock

Specialist granivores Mixed cropping

Mixed livestock Field crops-grazing livestock combining

Various crops and livestock combined Non-classifiable holdings

75
96

42

96

0%

20%

40%

60%

80%

100%

Hungary Slovakia Poland Czech Republic

less than 29.9 ha from 30 to 79.9 ha

from 80 to 149.9 ha from 150 ha or over



39 
 

Poland, less than 29,9 ha (43%) and from 150 ha or over (42%) as well as from 30 

to 79,9 ha (8%) and from 80 to 149,9 ha (7%) have close percentages (Fig. 11). 

Despite of the advantages of CA such as cost reduction, carbon sequestration, 

soil and water conservation, the overall adoption levels of the following agricultural 

practices remain low in the European Union. The average use of conservation 

agriculture practices for EU-27 is 26%, in case of V4 countries, it accounts for 19%. 

Bulgaria (BG) and Cyprus (CY) use more conservation agriculture practices than 

conventional, while Malta (MT) and Montenegro (ME) practice only conventional 

tillage. The top 5 EU countries by practicing CA are located in different agro-

ecological zones. It proves that CA is implementable for a variety of agro-ecological 

zones and farming systems. In V4 countries, CA is mostly preferred to implement 

in large-scale farms (from 150 ha or over), as well as the farm type specialized on 

producing cereals, oilseed and protein crops ranging from 32% to 58%.  

Analysing CA in the EU, there are several common misconceptions among 

farmers about these agricultural practices. Firstly, most of the farmers connect CA 

with different levels of reduced tillage, which is leading to a general confusion. 

Secondly, CA is appropriate for basic grain crops such as wheat and maize, by 

contrast, CA can successfully implement to a wide range of crops. Thirdly, CA can 

only work for large-scale farms, but in fact, CA can be practicing in both small and 

large-scale farms. In order to promote CA practices, support and policy by 

government as well as specialized trainings by extension service agencies, the mass 

media and non-governmental organizations (NGOs) are required nowadays. These 

institutions play an important role for disseminating CA practices, as there is 

prospective future for developing CA in the EU including V4 countries. 

 

2.3 Conservation Agriculture in Uzbekistan 

 

Experimental studies, joint research and development projects have been 

conducted to implement Conservation Agriculture in Uzbekistan. Tashkent Institute 

of Irrigation and Melioration (TIIM) and Iowa State University have promoted crop 

rotation systems and limited use of fertilizer and pesticides in farming systems since 

1996. Eight years of cotton and wheat plots with minimum and zero tillage were 

established at the TIIM research farm. 

A conservation agriculture research and technology development project for 

wheat and cotton production has been conducted by TIIM since April 2000 in 

cooperation with Massey University, New Zealand. TIIM and Ultra-Fon Company 

of Tashkent jointly designed and manufactured a direct seeder-planter for grain 

crops. Together with the International Maize and Wheat Improvement Center 

(CIMMYT), TIIM continued to promote a permanent bed-planting system in Upper 

Chirchik District of Tashkent Region. 

In the period of 2002-2012, TIIM and UNESCO/Bon University ZEF project 

started Ecological Landscape Restoration in Khorezm region, where were 
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established CA trials and introduce CA on environmentally degraded areas with 

cotton and wheat rotations. 

Two FAO Technical Cooperation Projects (FAO/TCP/UZB/2903-3102/A and 

FAO/TCP/UZB/3001) have been presented in Uzbekistan. The purpose of project 

FAO/TCP/UZB/2903-3102/A was to demonstrate alternative, profitable and more 

sustainable agricultural production methods such as appropriate water and soil 

conservation practices and conservation agriculture for small independent farmers 

in Karakalpakstan, where water is a very scarce, valuable and diminishing resource. 

The first phase of the project (FAO/TCP/UZB/2903) introduced on a pilot scale an 

integrated package of sustainable agricultural practices, including CA practices and 

on-farm water management, with the objective of utilizing the scarce water resources 

in an efficient and sustainable manner. The second phase of the project 

(FAO/TCP/UZB/3102) was dedicated to disseminating conservation agricultural 

practices in the fields of the Water Users Association members and other farmers in 

Chimbay district, Karakalpakstan. This phase comprised field visits, formal field 

training courses and a wrap-up workshop. 

The project FAO/TCP/UZB/3001, based in Tashkent, was requested to 

improve the efficiency and environmental sustainability of two of Uzbekistan’s most 

important crops: cotton and wheat. The population pressure, coupled with 

environmental degradation, is leading to unsustainable land use, which may further 

threaten the food security in the country. On the other hand there is a continuous 

demand for domestic grains and export of cotton; the competitiveness of cotton-

wheat systems therefore is among the highest priorities of the state. Therefore, in 

order to meet the future needs of increasing production of cotton and wheat, the state 

is looking towards conservation agriculture practices. 

The Sub-regional Office of FAO for Central Asia (FAO-SEC) in cooperation 

with the Ministry of Agriculture of the Republic of Uzbekistan, in the framework of 

the TCP/UZB/3601: Demonstration of diversification and sustainable crop 

production intensification organized the International Conference on ‘Strategies for 

the Promotion of Conservation Agriculture in Central Asia’ on 5-7 September 2018 

in Tashkent. According to the Concept Note of the Conference, it was reported that 

the Sub-regional Office of FAO for Central Asia (FAO-SEC) in cooperation with 

CIMMYT, ICARDA and the national counterparts in 2012 conducted the study on 

the status of CA in Central Asia to develop policy recommendations for promotion 

of CA. Based on the outputs of the study, the Strategic Framework for 2013-2030 

for promotion of CA was elaborated to achieve sustainable increases in agricultural 

production. The purpose of the strategic framework was to serve as a road map to 

the formulation of country-specific strategies and action plans for the promotion and 

up-scaling of CA. Subsequently, projects on CA dissemination have been 

implemented in Azerbaijan, Kyrgyzstan, Tajikistan, Turkey and Uzbekistan and 

support has been provided to the formulation of the national strategies on adoption 

and promotion of CA in farmers’ field. The outputs of these projects were presented 

in the 6th and 7th World Congresses on CA held in Winnipeg (Canada, 2014) and 

Rosario (Argentina, 2017).  
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Based on the data of Dr. Amir Kassam presented in the International 

Conference on “Strategies for the Promotion of Conservation Agriculture in Central 

Asia” on 5-7 September 2018 in Tashkent, he presented the extent of CA adoption 

(thousand ha) in Central Asian countries (CACs) in 2008/09, 2013/14 and 2015/16 

(Tab. 15). The adoption of CA in Uzbekistan has increased 25% in 2015/16 

compared with 2013/14. Overall, the difference of CA area in four countries in 

Central Asia is 65% in 2013/14 compared with 2008/09 and 78% in 2015/16 

compared with 2013/14. The high deference is due to the contribution of 

Kazakhstan, which intensively increases agricultural land under CA technology.  

 

Tab. 16 Extent of CA adoption (thousand ha) in Central Asian countries 

(CACs) in 2008/09, 2013/14 and 2015/16 

CACs CA area 

2008/09 

CA area 

2013/14 

CA area 

2015/16 

Kazakhstan 1300 2000 2500 

Kyrgyzstan - 0,70 50 

Tajikistan - - 1,2 

Uzbekistan - 2,45 10 

Total 1300 2003,15 2561,2 

% difference  65 since 2008/09 78 since 2013/14 

Source: Author’s development based on the data of Kassam A., 2018 

SWOT (strengths, weaknesses, opportunities and threats) analysis obtains 

information about both internal and external factors, which are existed, or may have 

an impact on implementing of CA technology. This analysis is made based on 

individual interviews with farmers, CA specialists and author’s own observations 

and each point is assessed with a score from 1 to 5 according to its importance 

(Tab. 16). The following analysis shows the status of CA in Uzbekistan, identify the 

opportunities and constrains to its adoption and provide recommendations for 

the intensification CA in the country.   
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Tab. 16 SWOT analysis for Conservation Agriculture in Uzbekistan 

STRENGTHS WEAKNESSES 

Protection of soil against erosion (5)  

Water conservation (2) 

Cost reduction (fuel, time and labor) (4) 

Sustainable technology (4) 

Improvement of soil productivity (5) 

Reduction of CO2 emission (2) 

Low awareness of CA technology 

by farmers (5) 

Shortage and high cost of 

machinery (4) 

Long term results (usually after 5 

years) (3) 

Demand for herbicide (4) 

No-implementation of all CA main 

principles (5) 

Low technical support of CA 

equipment (4) 

OPPORTUNITIES THREATS 

Adopting law on CA (5) 

Crop diversification (3) 

Food security (3) 

Improvement of soil conditions (5) 

Provide subsidies and credits (4) 

Creation of CA association (5) 

Weed issues (3) 

Negative attitude for CA (4) 

Increase of soil degradation (1) 

New disease (2) 

No usage of CA (5) 

No interest of the state (3) 

Source: Author’s own development, 2017 

As it seen from Fig. 8, the strengths of CA technology are arranged by its 

importance in the following features: the protection of the soil against erosion, the 

improvement of soil productivity, cost reduction, sustainable technology, water 

conservation and reduction of CO2 emission. Despite water conservation is scored 

with 2, it is considered as an important factor for the CA implementation in 

Uzbekistan taking into the consideration of water scarcity in some regions. 

The reduction of CO2 emission can positively affect the environment and mitigate 

the climate change.   
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Fig. 8 Strengths of Conservation Agriculture in Uzbekistan 

Source: Author’s own development, 2017  

 

Despite of CA strengths, its adoption and development in Uzbekistan is 

insufficient due to several weaknesses. First, it is connected with the low awareness 

of CA technology and not being followed all the main three principles by farmers. 

Secondly, there are a lack of CA machinery, its low technical support and demand 

for herbicide. Thirdly, the results can be achieved with long term, usually in 5 years 

(Fig. 9). However, it also depends on soil condition, as with high soil fertility it can 

take less time. In order to increase the awareness of CA technology among farmers, 

there is need to establish qualification and retraining courses for farmers at life 

science universities, where farmers have an opportunity to be closely acquainted 

with CA technology. It is also recommendable to create an independent discipline 

on CA or in the framework of Nature Conservation course at life science universities 

to inform about this sustainable technology to new generation. This practice is 

already existed in several life science universities in Europe, as examples of the 

University of Hohenheim (Germany) and University of Cordoba (Spain). Moreover, 

there is no logotype of CA and the creation of CA logotype makes its contribution 

in wider recognition.          
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Fig. 9 Weaknesses of Conservation Agriculture in Uzbekistan 

Source: Author’s own development, 2017 

 

The promotion of CA practices, support and policy by government as well as 

specialized trainings by extension service agencies, the mass media and non-

governmental organizations (NGOs) are currently required in Uzbekistan. Support 

from the state can start from adopting law on CA. Moreover, there is need to provide 

with subsidies and credits for the implementation of CA as well as create favourable 

conditions for the access to CA equipment. In the condition of land degradation in 

Uzbekistan, it is high time to implement CA and improve of soil 

conditions (Fig. 10). Illustrative manuals and guidelines with accessible language 

for farmers should be developed by CA specialists. The creation of CA association 

and their close cooperation with farmers is crucial to the current and ongoing 

adaptation of CA to new challenges. The following experience of leading CA 

country as Brazil can be an outstanding example for Uzbekistan.     
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Fig. 10 Opportunities of Conservation Agriculture in Uzbekistan 

Source: Author’s own development, 2017 

Obviously, the main threat is no usage of CA and negative attitude of people, 

who slow down CA promotion. The state and farmers should show their interest on 

this technology. Weed and pest problems are obstacle especially at the beginning of 

the CA adoption, with time the following problems are solved due to herbicide and 

pesticide applications. The increase of soil degradation is the lows possibility, as CA 

technology is soil protective and resource safe (Fig. 11).   

 

 
Fig. 11 Threats of Conservation Agriculture in Uzbekistan 

Source: Author’s own development, 2017 

The SWOT analysis can be useful for organizing the strategy for the 

promotion of Conservation Agriculture in Uzbekistan. On April 19th 2017, the 

government of Uzbekistan signed the Paris Agreement on climate change at the 

United Nations in New York. The agreement includes the adaptation of agriculture 

and water management sector, where the application of CA would be important not 

only carbon sequestration into the soil, but also as a facilitating system 

of an improved water balance in agricultural land, which would result in a better 

adaptation to new climate conditions.   
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III Value added process in agricultural system 

 

3.1 Value added process in developing and emerging industrial economies 

 

By 2050, the urbanization rate is expected to be 85,9% for developed and 

64,1% for developing countries (The Economist, 2012). Generally, consumption is 

higher in urban areas than rural. Moreover, the total world population will have 

reached 9,7 billion people as well as more than 54% of the world population will 

have lived in Asia by this time (World Population Prospects, 2015). Fortunately, 

food sector is able to make innovations in food products, business models, 

packaging, technology and so forth, which adds value in the supply chain (Dani, 

2015). 

The global food industry, with a value of 2,2 trillion US dollars annually, is 

the single most important industry in the world economy. Agroindustry is expected 

to be worth 10 trillion US dollars by 2028. The most of this growth will come from 

developing world as processed agricultural products provided a crucial source of 

export revenue to developing countries, particularly in the light of the long-term 

trend towards declining prices for traditional agricultural commodity exports 

(The Economist, 2000; Goletti and Samman, 2002). When analyzing food 

consumption and buying behavior in developed and developing countries, it can be 

seen that people in developed countries buy more processed foods than people 

in developing countries. There is positive correlation: the more the country is 

developing, the more people are consuming processed food and vice versa. 

 

 

Fig. 12 World manufacturing value added, by country group and worldwide, 

1990-2014 

Source: United Nations Industrial Development Organization, 2015 
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While international trade has been present throughout much of history, its 

economic, social, and political importance has been on the rise in recent centuries 

(Kleinová & Ürgeová, 2011; Berčík, 2013). As stated by the Industrial Development 

Report 2016, manufacturing remains the main driving force of economic growth, 

largely attributable to its higher productivity and scope for innovation as well as the 

fact that over the past few decades, the majority of global manufacturing has steadily 

shifted from West to East and from North to South. The report also informs that 

since the beginning of the century, rapid growth in the manufacturing value added 

(MVA) has been a major source of poverty reduction in many developing and 

emerging industrial economies (DEIEs) through employment creation and income 

generation (Fig. 12). Based on statistic calculation, the IDR 2016 has forecasted 

positive scenario in which DEIEs still have considerable capacity for manufacturing 

growth and technological progress in the coming decades. Currently, such a rapid 

growth of DEEIs is the expense of certain countries such as China, India, Mexico, 

Brazil and Turkey (Fig. 13). 

 

 
Fig. 13 Manufacturing value added share of the five largest countries in 

developing and emerging industrial economies’ group total, 1990, 2000 and 

2014 

Source: United Nations Industrial Development Organization, 2015 

China was the second biggest manufacturing producer in 2014 after the United 

States, which contributed more than all non-China emerging countries combined. 

China’s impact on the MVA growth rate in DEIEs is very important, as the country’s 

share in DEIEs’ MVA increased from 15,8% in 1990 to 51,3% in 2014. China’s 

manufacturing industry has become the largest sector in the economy and accounts 

for one-third of GDP (UNIDO, 2016). 

The share of value added agriculture on the GDP in 2014 reached the value 

3,1% globally. In comparison to other sectors of the world economy (industry and 

services), this share was very low (Rovný, 2016). Analyzing the sectoral 
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composition of world manufacturing value added in 2000, 2005 and 2013, food and 

beverages have the highest share in three years in the world. It shows the agricultural 

system has been before and will be still the most important sector in the future. The 

share of tobacco products is decreasing from 1,1% (2000) to 0,7% (2013) 

in industrialized countries and from 3,5% (2000) to 2,5% (2013) in DEIEs. The share 

of textiles and wearing apparel with fur together in DEIEs accounts for 7,4%, as for 

these sectors’ share among industrialized countries amounts to 1,8% in 2013 

(Appendix 10). This is due to the fact that, firstly, the most of the top cotton 

production countries are developing countries, and secondly, huge human labor 

resources with lower paid wages make foreign companies to invest their capital and 

enter developing markets with their technology, in turn the governments of emerging 

countries create conditions by presenting tax incentives in order to stimulate 

investment. 

Chemicals and machinery equipment are also leading in the global 

manufacturing industries equaling respectively 11,7% and 8,5% in 2013 (Appendix 

10). In the long term, the machinery equipment market can be saturated and as a 

result, its share can be declining. The same situation is with refined petroleum 

products, inasmuch as petroleum is a limited natural resource. Nowadays, several 

countries (China, US, Germany, Japan, Italy etc.) have started to use renewable 

energy sources (e.g., hydropower, geothermal, biomass, wind and solar). 

Conversely, the demand for food and beverage products is growing due to increase 

in the number of the world population each year as well as these products being the 

main source for life. 

 

3.2 Value added process in the agrarian sector of Central Asian Countries 

 

In the modern context, Central Asia includes Kazakhstan, Kyrgyzstan, 

Tajikistan, Turkmenistan and Uzbekistan. All five republics declared their 

independence in 1991 and seceded from the Soviet Union. Central Asia is a 

landlocked region bordering with the Caspian Sea in the west, China in the east, 

Russia in the north, and in the south with China, Afghanistan and Iran. Central 

Asia’s landscape can be divided into the vast grassy steppes of Kazakhstan 

in the north and the Aral Sea drainage basin in the south. Along the margins of the 

Amu Darya and Syr Darya river systems, which flow northwestward through 

Kyrgyzstan, Tajikistan, and eastern Uzbekistan and Turkmenistan after rising in 

mountain ranges to the south and east are suitable for agriculture. Those two major 

rivers drain into the Aral Sea and provide most of the region’s water resources, 

though northern Kazakhstan is drained by rivers flowing north into Russia. On the 

east and south Central Asia is bounded by the western Altai and other high mountain 

ranges extending into Iran, Afghanistan, and western China.  

The region as a whole experiences hot summers and cool winters, with plenty 

of sunshine and very little precipitation (Britannica, 2016). Therefore, the region’s 

agriculture mostly depends on irrigation. The Intergovernmental Panel on Climate 

Change (IPCC) in its Fifth Assessment Report stated that Central Asia is expected 
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to become warmer in the coming decades and increasingly arid, especially in the 

western parts of Turkmenistan, Uzbekistan and Kazakhstan (Lioubimtseva and 

Henerbry, 2009; Hijioka et. al., 2014). However, Central Asia’s glaciers are already 

melting, which decreases long-term water availability in Uzbekistan and 

Turkmenistan, and causes changes to land cover, cropping systems and livestock 

grazing distribution (Sedik and Lerman, 2016; World Bank, 2009; United Nations 

Office for Disaster Risk Reduction and World Bank, 2009). 

The annual cost of land degradation in the region due to land use change is 

about 6 billion US dollars, most of which is due to rangeland degradation (4,6 

billion US dollars), followed by desertification (0,8 billion US dollars), deforestation 

(0,3 billion US dollars) and abandonment of croplands (0,1 billion US dollars). The 

costs of action against land degradation are lower than the costs of inaction in Central 

Asia by more than 5 times over a 30- year horizon, meaning that each dollar spent 

on addressing land degradation is likely to have about 5 US dollars of return. This is 

a very strong economic justification favoring action vs. inaction against land 

degradation. Thus, the costs of action were found to equal about 53 billion US 

dollars over a 30 - year horizon, whereas if nothing is done, the resulting losses may 

equal almost 288 billion US dollars during the same period (Mirzabaev et al., 2016). 

This region is abundant with human and natural resources, which give the 

advantage of cooperating with other economic centers. In the report of the World 

Bank population data (2016) there are totally 68,5 million people and the annual 

growth accounted for 1,7% in 2015 (Tab. 17). By country area, Kazakhstan is on the 

9th position with 2724900 sq. km. in the world. With 30 billion barrels Kazakhstan 

takes the 12th position in the world by the proved reserves of crude oil. There is 17,5 

tons cubic meters natural gas proved reserves in Turkmenistan (4th place in the 

world), Kazakhstan with 2,4 tons cubic meters on the 15th place and Uzbekistan on 

the 20th place with 1.8 tons cubic meters (CIA Factbook, 2015).  

 

Tab. 17 Population and area of CACs in 2015 

Central Asian 

Countries 

Population Territory  

(square 

kilometers) 

Kazakhstan 17544126 2724900 

Kyrgyzstan 5957000 199951 

Tajikistan 8481855 144100 

Turkmenistan 5373502 488100 

Uzbekistan 31299500 447400 

Total 68655983 4004451 

Source: Author’s development based on World Bank (population), 2016; 

World Factbook – CIA (territory), 2016 
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Central Asia is considered as a multinational and multi-confessional region, 

as there are many ethnic groups, tribes, languages and religions. Islam is the 

dominant religion, with most adherents belonging to the Sunni branch. The five 

largest ethnic groups in Central Asia are, in descending order of size, the Uzbek, 

Kazakh, Tajik, Turkmen, and Kyrgyz. All these groups have the common 

background in term of tradition, culture and history.  

After the collapse of the Soviet Union, the gross domestic product (GDP) of 

CACs had negative results until the late 1990s. The main reason of the fall in their 

economies was the interrelation of  conomies among the other soviet socialistic 

republics during the Soviet Union. CACs rural areas recovered the economic shock 

of the transition by their agricultural production capacity. Annual GDP rose 

significantly in all CACs in the period of 1997-2014 (Fig. 14).  

 

 

Fig. 14 GDP growth in CACs (annual %) 

Source: Author’s development based on World Bank, 2015 

All five countries in the region have transition economies, which is changing 

from a centrally planned economy to the market economy (Feige, 1994). The 

transition process is characterized by changing and creating of institutions, 

particularly private enterprises; changes in the role of the state, thereby, the creation 

of fundamentally different governmental institutions and the promotion of private-

owned enterprises, markets and independent financial institutions (Falke, 2002).  

Uzbekistan has been following its own path of development (“the Uzbek 

Model”) from the beginning of its independence. It has transitioned to a socially 

oriented market economy based on five key principles: the priority of economics 

over politics; the state as the main reformer; the superiority of law in all aspects of 

life and business activity; strong social policy; a step-by-step transition to market 

relations (Karimov, 1993). Due to the successful implementation of this model, 

Uzbekistan has achieved macro-economic stability, equilibrium of domestic and 

foreign sectors of the economy, growth of currency reserves as well as maintaining 

steady high rates of annual economic growth by over 8% at average (The Korean 
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Post, 2013). Furthermore, these main five principles mitigated the negative influence 

of the global financial-economic crisis on the Economy of Uzbekistan in 2008-2009. 

Kazakhstan also presented the strategy for development “Kazakhstan-2030” 

in October 1997, where seven long-term priorities were outlined: national security 

(1), domestic political stability and consolidation of the society (2), economic 

growth based on the developed market economy with a high level of foreign 

investments (3), health, education and welfare of the citizens of Kazakhstan (4), 

power engineering resources (5), infrastructure, more particularly transport and 

communication (6) and professional state (7) (Nazarbayev, 1997). Based on the 

Global Competitiveness Report 2014-2015 (World Economic Forum, 2014), 

Kazakhstan has achieved to be among the 50 most competitive economies in the 

world. The strategy “Kazakhstan-2050” has been introduced as the continuation of 

the previous one and put forward the goal to join the top 30 world economies by 

2050. In order to reach this goal, “the 100 specific steps” have been developed. 

Kazakhstan, Turkmenistan and Uzbekistan got the advantage by trading and 

attracting investment by virtue of the high price for oil, gas and cotton increased in 

the world market. There are prospects that China’s increasing economic ties with 

CIS and EU countries and the development of transit routes through CACs will 

improve linkages with outside markets. In turn, China with huge population in the 

world can be the oriented-market for the export of the high value added food 

products from CACs. Furthermore, the Central Asia region borders with the Russian 

Federation, which offers high possibility to increase the demand for food due to the 

sanction by USA and EU countries. 

The economic performance of Kyrgyzstan is mainly due to precious metal 

(gold), re-exports and tourism services (ADBI, 2014). Agriculture sector plays an 

important role in all Central Asia economies, including Tajikistan. The most 

common characteristic of CACs is low level of product diversification (Erokhin, 

2016). Therefore, there is need to pay attention on value added agriculture in CACs 

and diversify finished products from raw agriculture commodities. 

For the implementation of high value added products, these countries have sufficient 

natural and human resources.  

The agricultural sector of CACs provides the raw materials for the food, 

textile and leather industries. CACs’ average agriculture value added accounted for 

16,5% in 2014. During the 1992 - 2014 period, the agriculture sector was decreasing 

in Kazakhstan, Uzbekistan and Kyrgyzstan. As for Tajikistan, this sector was quite 

stable ranging between 27,1-27,5%. There was a fluctuation raising from 10,6% 

(1992) until 20,3% (2003) and falling to 14,5% in 2014. The industry sector was 

reducing in CACs, except Turkmenistan, as this country was investing in fuel and 

mining industry and this sector was rapidly growing from 11.9% in 1992 to 48,4% 

in 2014 (Fig. 15). 
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Fig. 105 GDP contribution by sectors (%) 

Source: Author’s development based on World Bank, 2015 

In spite of declining the overall tendency for the agriculture sector in CACs, 

the volume of the agricultural production is increasing in Kyrgyzstan, Tajikistan and 

Uzbekistan. In Turkmenistan, food and livestock production indexes are rising, but 

crop production is descending from 84,2 in 2003 to 76,7 in 2013. Crop, food and 

livestock production indexes in Kazakhstan in 2003 went down and then went up in 

2013 (Tab. 18).     

Tab. 18 Agricultural production of CACs 

Central Asian 

countries 

Crop production 

index 

(2004-2006=100) 

Food production 

index 

(2004-2006=100) 

Livestock production 

index 

(2004-2006=100) 

Years 1993 2003 2013 1993 2003 2013 1993 2003 2013 

Kazakhstan 101,8 98,1 145,9 127,5 93,8 125,4 154,7 90,6 111 

Kyrgyzstan 54,9 96,1 111,9 75,1 100,9 112,2 106 101,4 112,6 

Tajikistan 79,8 89,3 151,1 81 88,7 155,7 86,6 86,6 163,9 

Turkmenistan 74,6 84,2 76,7 47,6 89,8 124,4 45,9 92,5 136,3 

Uzbekistan 80,7 83,2 144,4 71,8 88,2 163,3 80,6 88,9 165,8 

Source: Author’s development based on the GlobalEconomy.com and Food 

and Agriculture Organization, 2016 

There is gradual growth in the number of rural population in Tajikistan among 

CACs. The main activity of the rural area population, who are eligible to work, is 

agriculture. The average rural population in CACs was 57,8% in 1991 and there was 

a slight fall to 55,8% in 2014 (Fig. 16). In order to improve the socio-economic 

conditions of the people in rural areas there is need to widely use value added 
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process in agricultural system, which creates more advantages for both people living 

in rural areas and the country as a whole. 

  

 

Fig. 116 Rural and urban population in CACs 

Source: Author’s development based on World Bank, 2015 

Uzbekistan is the sixth largest cotton producer and the fifth largest cotton 

exporter as well as Turkmenistan is among the ten top countries for cotton 

production and export in the world. Uzbekistan, Turkmenistan and Tajikistan are in 

the top 20 countries by the production of cotton in the world (National Cotton 

Council of America, 2016). By analyzing the foreign trade of each CAC, it is seen 

that cotton, wheat, rice, and fruits (fresh and dried) play important role in agricultural 

trade. For instance, the cotton export of four CACs has high export share compared 

with other agricultural commodities. Based on the International Trade Center – 

Trade Map (ITC – TM, 2016) 15% of Uzbekistan’s export is cotton and it accounts 

for 847,018 million US dollars in 2015. In the same period, the value of cotton export 

and its share in the country’s export was 486,683 million US dollars (5,25%) in 

Turkmenistan, 96,774 million US dollars (12,83%) in Tajikistan and 55,425 million 

US dollars (0,13%) in Kazakhstan and 21,173 million US dollars (2,45%) in 

Kyrgyzstan. In spite of the positive trade balance of cotton, the import of articles and 

apparel and clothing accessories is by 78% more than export. Instead of exporting 

primary agricultural commodities as cotton, there is need to export products desired 

by customers and acquire more benefits in term of the cost (Tab. 19).  
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Tab. 179 Foreign trade of cotton and the import of articles of apparel and 

clothing accessories in CACs in 2015 (million US dollars) 

Central 

Asian 

countries 

Cotton 

export 

Cotton 

import 

Export of articles 

of apparel and 

clothing 

accessories 

Import of articles 

of apparel and 

clothing accessories 

Kazakhstan 55,425 12,246 22,150 564,164 

Kyrgyzstan 21,173 321,471 40,529 131,847 

Tajikistan 96,774 24,496 12,537 345,446 

Turkmenistan 486,683 0,276 23,392 46,317 

Uzbekistan 847,018 2,307 158,658 75,635 

Total 1507,072 360,796 257,266 1163,436 

Source: Author’s development based on International Trade Center – Trade 

Map, 2016 

Kazakhstan is among the top ten largest wheat and flour producers in the 

world and provides with these products not only its domestic market but also export 

to Uzbekistan, Tajikistan and Kyrgyzstan in the Central Asian region. About 80% 

of Kazakhstan’s wheat is produced in the three northern provinces of Akmola, 

Kostanay and North Kazakhstan bordering to Russia, and these regions are the origin 

of the country’s grain exports (Martin et al., 2014). As a result of an active grain 

production policy in the end of 1990s, the area sown to cereals and grain legumes 

reached 22,7 million hectares including 13,5 million hectares of wheat. This 

represents 2,9% and 13,5% of world area under these crops, respectively 

(Morgounov, 1998).   

 

Fig. 17 Total value of wheat export and import of CACs in 2015 (million US 

dollars) 

Source: Author’s development based on International Trade Center – Trade 

Map, 2016 

The total value of wheat export accounts for 1244,415 million US dollars only 

by Kazakhstan among CACs in 2015. Wheat is the most imported agricultural 

commodity for Uzbekistan, Tajikistan and Kyrgyzstan. The total value of wheat 
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import equals 434,104 million US dollars and there are Kyrgyzstan (11%), 

Tajikistan (42%) and Uzbekistan (47%) shares respectively (Fig. 17). 

Annual growth of the fruit production excluding grapes is 6% in Central Asia, 

with Uzbekistan racing 7,2% and Turkmenistan at 6,1%. Uzbekistan’s output 

represents 70% of Central Asia’s entire fruit (excluding grapes) production (FAO 

Statistical Yearbook, 2014). However, according to estimates of national experts 

from the total annual grown fruits and vegetables in Uzbekistan, about 25-30% 

(more than 1 million tons annually) is lost to waste and does not reach the customer. 

The long chain of intermediaries and dealers to the end user, reducing profit margins 

of farmers and dehkan farms, and in general, their cost-effectiveness (Malikov et al., 

2016). In the future, the demand for petroleum can be declining due to two factors: 

oil resource limitation and the massive use of alternative energy sources. 

Conversely, the demand for food and beverage products is annually growing due to 

the increasing number of the world population. Agriculture sector plays an important 

role in all Central Asian economies, however, the production of processed food with 

high value added is sufficient for domestic, but not for potential foreign markets. In 

order to export more high value added agricultural products and to be winners 

in the foreign trade, these countries have enough natural and human resources. 

China is increasing economic cooperation with CIS and EU countries and the 

development of transit routes through the Central Asian region. The countries 

located in this region should take advantage of China’s huge population and orient 

to this market for exporting processed food products. Due to the sanction on Russia 

by the USA and EU countries, Russian’s import for food and agricultural products 

from CA countries is also increasing. 

 

3.3 Socio-economic role of value added process in agricultural system 

in Uzbekistan 

Agriculture plays an important role in the livelihoods of rural communities in 

Uzbekistan. Horticultural products, fruits and vegetables are the main source of 

income for smallholder farmers, many of whom operate on small plots of land (about 

0,2 hectares) known as dehkan. The horticulture subsector is expected to grow, given 

Uzbekistan’s favourable climate and demand from neighbouring countries. 

Livestock is another income generator for rural families, accounting for about 45 per 

cent of gross agricultural output. The subsector contributes substantially to national 

food security and acts as an economic and nutritional safety net for rural households. 

Most of its production comes from the 4,7 million small dehkan farms. (IFAD, 

2015). 

Moreover, country’s population is growing year by year. Uzbekistan with 31,5 

million people (50,6 % - urban and 49,4 % - rural residents) is considered as the 

most populated country in the Central Asia. (SCRUS, 2016).  

To highlight the economic importance of value added process in agricultural 

system, there is analyzed the agriculture sector in GDP and the production dynamics 

of the primary agricultural commodities during 2005-2014, as well as the share of 

cotton, fruits, vegetables and leather in export in 2005 and 2014. 
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From 2005 to 2009 the share of agriculture sector in GDP is decreasing by 

8,5%, starting 2010 up to 2014 there is insignificant changes ranging 19,2-18,2%. 

The industry has increased by 10,5% in 2014 comparing with 2005. The leading 

sector is the service and it accounts for 47,5% in 2014. This is positive trend, as in 

most of the developed countries the share of service is the highest and agriculture is 

the lowest (Fig. 18).  

 

Fig. 18 Share of sectors in GDP of Uzbekistan 

Source: Author’s development based on the data of World Bank 2015 

In spite of declining the share of the agriculture in GDP, the volume of the 

main agricultural products has increased during 2005-2014 period except cotton. If 

it was 3728,4 thousand tons in 2005 and it equalled to 3400,3 thousand tons in 2014. 

The other agricultural products have grown during these periods. The result connects 

with reducing the cotton fields and replace them with planting other agricultural 

products in order to diversify agricultural commodities at the same time to provide 

food safety (Fig. 19). 

 

Fig. 19 The production dynamics of the primary agricultural commodities 

Source: Author’s development based on the data of State Committee of the 

Republic of Uzbekistan on Statistics, 2015 
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The falling volume of cotton and transforming it to semi and finished products 

impact on its share in export. In 2005 the share in value in country’s cluster was 

31,7% and it has reduced by 2014 and accounted for 13,73%. The share of fruits and 

vegetables have insignificantly changed: 9,1% in 2005 and 8,52% in 2014 (Tab. 20). 

Such as tendency should be continued in the republic. Instead of primary agricultural 

commodities, there is need to export products desired by customers and acquire more 

benefits in term of the cost. There is also future prospects for decreasing more 

the share of raw cotton, fruits and vegetables in the export by converting them to 

semi (cotton lint, fabric etc.) or finished products (clothes), processed food (jam, 

juice etc.). Annual production potential of fruits and vegetables equals to 10 mln. 

tons (NFIEZ, 2009).  

Tab. 20 Share of primary agricultural commodities in 2005 and 2014 exports 

in Uzbekistan 

Source: Author’s development based on the data of Trade Map 2017 

As for raw hides and skins and leather, their share in exports was 0,04% and 

0,27% respectively in 2005 and 2014. However, there is big potential to process 

these products locally and prepare finished products such as shoes and leather coats. 

Total domestic demand for finished fabrics is 900 mln.sq.m., footwear – 170  mln. 

pairs, and garments – 275 mln. units (NFIEZ, 2009). Moreover, practicing value 

added process in agricultural system in the country, there will be created more food 

processing enterprises or companies and thus provided with new working places. 

Uzbekistan was leading in the world in the production of pome fruits (apples, 

pears, and quince) in 2013. The total volume was 120000 tons. It also takes the 

second place with producing 1641882 tons of carrots and turnips (Tab. 21). There 

are future prospects for decreasing more the share of raw cotton, fruits and 

vegetables in the export by converting them to semi (cotton lint, fabric etc.) or 

finished products (clothes), processed food (jam, juice etc.). By supporting value 

added process in agricultural system new food processing companies created with 

job vacancies in rural areas while reducing the unemployment in Uzbekistan. Local 

and foreign investments need to be attracted not only in city centers or cities but also 

for rural areas. As a consequence, the incomes of people together with the 

infrastructure are improving in rural areas. In addition, the benefits of exporting 

№ 
Primary agricultural 

commodities 

Share in 

country’s 

exports, % in 

2005 

Share in 

country’s 

exports, % in 

2014 

1.  Cotton 31,07 13,73 

2.  Fruits and vegetables 9,1 8,52 

3.  Raw hides and skins and leather 0,04 0,27 
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value added products are more than exporting raw agriculture commodities. With 

increasing the share of finished goods in export, foreign capital flows 

in the economy and consequently it is likely to have the positive balance in foreign 

trade.  

 

Tab. 21 Uzbekistan by the following food and agricultural commodities in the 

top 10 world rankings in 2013 

World 

Rank 

Country Commodity Quantity 

(tons) 

Processed products 

1 Uzbekistan 
Fruits, pome                    

(not elsewhere 

specified)  

120000 Jam, juice, alcohol, fruit chips, 

baby food, vinegar, fruit tea, 

compote, dried fruits, canned fruits   

2 Uzbekistan 
Carrots and 

turnips 

1641882 Juice, baby food, compote, turnip 

chips, cosmetics, carrot roundels, 

pickled turnips 

3 Uzbekistan 
Apricots 430000 Jam, juice, alcohol, baby food, 

compote, dried apricots, canned 

apricots, apricot pits and seeds, 

apricot kernel oil, apricot seed 

extracts, cosmetics, medicines 

4 Uzbekistan 
Fruit, stone                         

(not elsewhere 

specified)  

40000 Jam, compote, juice, fruit tea, 

alcohol, dried fruits, canned fruits 

4 Uzbekistan 
Jute 21000 Bags, shoes, fibre 

5 Uzbekistan 
Cherries 100000 Jam, juice, compote, canned 

cherries 

7 Uzbekistan 
Persimmons 50000 Baby food, sauce, dried 

persimmons 

7 Uzbekistan 
Watermelon 1558301 Juice, ice-cream  

8 Uzbekistan 
Garlic 203585 Garlic oil, spice, powder, flakes, 

pickled, vinegar, jelly, sauce, 

insecticide 

9 Uzbekistan 
Cherries, sour 40000 Jam, juice, dried cherries, compote 

10 Uzbekistan 
Cucumber and 

gherkins 

607397 Pickled, cosmetics 

Source: Author’s development based on the data of Statistics Division of 

Food and Agriculture Organization of the United Nation, 2016 

In order to analyze Uzbekistan’s comparative advantage of agricultural 

commodities, it is addressed to the calculation of the revealed comparative 

advantage (RCA) index for selected raw agricultural commodities (Appendix 11). 

The analysis shows cotton, leather, vegetables (except the dried leguminous 

vegetables and the semi-finished vegetable products) and fruits (except nuts, citrus 

fruit, apples, pears, quinces and semi-finished fruit products) have comparative 

advantages, as RCA index is higher than 1.  
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Fig. 20 Export and Import of Cotton in Uzbekistan, 2017 

Source: Author’s development based on the data of Trade Map 2018  

Uzbekistan is exporting cotton to 48 countries in the world. The export price 

of 1 kg cotton is 1,7 US dollars for good quality and 1,9 US dollars for high quality 

cotton. In 2017, analyzing the export and import of cotton in Uzbekistan, it is seen 

that China, Bangladesh, Russia and Turkey are the main cotton importer country 

from Uzbekistan (Fig. 20). Turkey and Bangladesh are world leaders on textile 

fabrics, apparels and garments. Around 2-3% of Bangladesh cotton requirement is 

fulfilled via the local production (18200 tons), remaining 95-96% requirement is 

imported from Uzbekistan, India, USA, African countries, Turkmenistan, Australia 

and Pakistan (Uddin and Mortuza, 2014). In the recent years, Bangladesh is buying 

good quality cotton from Uzbekistan and processing it with different quality cotton, 

producing modern clothes, which further are exporting to the European Union 

market. There is need to shorten this cotton supply chain by direct export of finished 

products from Uzbekistan to European Union countries. The cost of products is also 

reduced due to cutting cost on the non-value activity such as a long transportation 

from Uzbekistan to Bangladesh and from Bangladesh to European Union market.  
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Fig. 21 Export and Import of Raw Hides, Skins and Leather in Uzbekistan, 

2017 

Source: Author’s development based on the data of Trade Map 2018 

As far as the foreign trade of Uzbekistan on raw hides, skins and leather in 

2017, the main importer countries were China, Italy and Turkey (Fig. 21). The 

import of raw hides, skins and leather from these countries to Uzbekistan was 

insignificant. The leather footwear made in Italy is highly appreciated in the world 

due to their quality and design. In 2017, 12% world export of articles from leather 

belongs to Italy. It will be a win-win situation, if Italian shoes making companies 

are opening their branches in Uzbekistan, as there is a high demand for footwear 

products in local and regional market. Moreover, foreign companies have an access 

to leather resource base, affordable labor force and favorable geographic location as 

well as the government of Uzbekistan creates satisfactory conditions for foreign 

investors. According to Doing Business 2018 report by the World Bank, Uzbekistan 

has improved in the following areas for investors such as starting a business, dealing 

with construction permits, getting electricity, protecting minority investors and 

paying taxes (World Bank, 2018). There are still some areas, namely registering 

property, getting credit, trading across borders, enforcing contracts and resolving 

insolvency, which should improve in order to make business easier and attract 

foreign investment.   
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Fig. 22 Export and Import of Vegetables in Uzbekistan, 2017 

Source: Author’s development based on the data of Trade Map 2018  

The next comparative advantage of Uzbekistan in agriculture is vegetables, 

namely tomatoes, onions, cucumbers, gherkins, shallots, garlic, leeks, cabbages, 

cauliflowers, carrots, turnips and radishes. Uzbekistan exported these vegetables 

with the value on 75,1 million US dollars to the neighbor country, Kazakhstan and 

in return imports from this country on the value of 38,6 million US dollars in 2017 

(Fig. 22). The other big market is Russia, where demand is growing in the last years 

due to the food ban from the USA and Western countries. India imported vegetables 

from Uzbekistan on the amount of 20,5 million US dollars, which is considered 

as the third biggest importer of vegetables form Uzbekistan in 2017. 

In 2017, the balance of trade on fruits in Uzbekistan was positive with 

Kazakhstan, Russia, Turkey and China. The highest result for the balance of trade 

was with Kazakhstan, which accounted for more than 123896 thousand US dollars 

(Fig. 23). Uzbekistan has the negative balance of trade on the fruits with Iran and 

Pakistan, as these countries are exporting nuts, dates, figs, pineapples, avocados, 

guavas, mangoes and mangosteens (fresh or dried) to Uzbekistan. The climate 

conditions of Uzbekistan do not allow to produce the most of these fruits. Uzbekistan 

has the insignificant positive balance of trade with the European Union countries at 

maximum level 12389 thousand US dollars.         
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Fig. 23 Balance of Trade on Fruits in Uzbekistan, 2017 

Source: Author’s development based on the data of Trade Map 2018  

Uzbekistan has the advantage by trading and attracting investment by virtue 

of the high price for oil, gas and cotton increased in the world market. There are 

prospects that China’s increasing economic ties with the Commonwealth of 

Independent States and EU countries and the development of transit routes through 

Central Asia will improve linkages with outside markets. Uzbekistan should take 

advantage of China’s huge population and orient to this market for exporting 

processed food products.  
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Conclusions 

 

There are two main agricultural issues in the agricultural system in 

Uzbekistan. The first one is land degradation due to the lack of innovations and 

proper management practices. Unsustainable use of land resources and improper 

agricultural management lead to the land degradation in Uzbekistan. Therefore, 

there is need to use an innovative approach, which maximizes the production in an 

environmental friendly manner at the same time without increasing the production 

cost. The second one is connected with quite highly dependence on the export of raw 

agricultural commodities.  

Innovations are integral part of long-term developing of the countries in macro 

level or companies in micro level. Therefore, the most countries pay specific 

attention for developing it as well as invest big capitals by creating research and 

development (R&D) institutes, laboratories, universities and hiring skilled 

employers. By analyzing Global Innovation Index (GII) and 

Global Competitiveness Index (GCI), it has been found that there is close 

relationship between innovation and economic growth. In other words, the more 

countries pay attention to innovations, the more countries increase their growth and 

become competitive. 

SWOT analysis shows the status of CA in Uzbekistan, identify the 

opportunities and constrains to its adoption. The srengthes of Conservation 

Agriculture include the protection of the soil against erosion, the improvement of 

soil productivity, cost reduction, sustainable technology, water conservation and 

reduction of carbon dioxide emissions. Despite of CA strengths, its adoption and 

development in Uzbekistan is insufficient due to several weaknesses First, it is 

connected with the low awareness of CA technology and not being followed all the 

main three principles by farmers. Secondly, there are a lack of CA machinery, its 

low technical support and demand for herbicide. Thirdly, the results can be achieved 

with long term, usually in 5 years. 

From 2005 to 2009 the share of agriculture sector in GDP is decreasing by 

8,5%, starting 2010 up to 2014 there is insignificant changes ranging 19,2-18,2%. 

The industry has increased by 10,5% in 2014 comparing with 2005. The leading 

sector is the service and it accounts for 47,5% in 2014. This is positive trend, as in 

most of the developed countries the share of service is the highest and agriculture is 

the lowest. 

In spite of declining the share of the agriculture in GDP, the volume of the 

main agricultural products has increased during 2005-2014 period except cotton. If 

it was 3728,4 thousand tons in 2005 and it equaled to 3400,3 thousand tons in 2014. 

The other agricultural products have grown during these periods. The result connects 

with reducing the cotton fields and replace them with planting other agricultural 

products in order to diversify agricultural commodities at the same time to provide 

food safety. The falling volume of cotton and transforming it to semi and finished 

products impact on its share in export. In 2005 the share in value in country’s cluster 
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was 31,7% and it has reduced by 2014 and accounted for 13,73%. The share of fruits 

and vegetables have insignificantly changed: 9,1% in 2005 and 8,52% in 2014.  

Uzbekistan has a comparative advantage of vegetables, namely tomatoes, 

onions, cucumbers, gherkins, shallots, garlic, leeks, cabbages, cauliflowers, carrots, 

turnips and radishes. Uzbekistan exported these vegetables with the value on 75,1 

million US dollars to the neighbor country, Kazakhstan and in return imports from 

this country on the value of 38,6 million US dollars in 2017. India imported 

vegetables from Uzbekistan on the amount of 20,5 million US dollars, which is 

considered as the third biggest importer of vegetables form Uzbekistan in 2017. 

As for raw hides and skins and leather, their share in exports was 0,04% and 

0,27% respectively in 2005 and 2014. However, there is big potential to process 

these products locally and prepare finished products such as shoes and leather coats. 

Total domestic demand for finished fabrics is 900 mln.sq.m., footwear – 170  mln. 

pairs, and garments – 275 mln. units.  

The foreign trade of Uzbekistan on raw hides, skins and leather in 2017, the 

main importer countries were China, Italy and Turkey. The import of raw hides, 

skins and leather from these countries to Uzbekistan was insignificant. The leather 

footwear made in Italy is highly appreciated in the world due to their quality and 

design. In 2017, 12% world export of articles from leather belongs to Italy. It will 

be a win-win situation, if Italian shoes making companies are opening their branches 

in Uzbekistan, as there is a high demand for footwear products in local and regional 

market. Moreover, foreign companies have an access to leather resource base, 

affordable labor force and favorable geographic location as well as the government 

of Uzbekistan creates satisfactory conditions for foreign investors. 

The revealed comparative advantage (RCA) analysis shows cotton, leather, 

vegetables (except the dried leguminous vegetables and the semi-finished vegetable 

products) and fruits (except nuts, citrus fruit, apples, pears, quinces and semi-

finished fruit products) have comparative advantages in Uzbekistan, as RCA index 

is higher than 1. 

Uzbekistan is the sixth largest cotton producer and the fifth largest cotton 

exporter in the world. It is exporting cotton to 48 countries in the world. The export 

price of 1 kg cotton is 1,7 US dollars for good quality and 1,9 US dollars for high 

quality cotton. In 2017, analyzing the export and import of cotton in Uzbekistan, it 

is seen that China, Bangladesh, Russia and Turkey are the main cotton importer 

country from Uzbekistan. Turkey and Bangladesh are world leaders on textile 

fabrics, apparels and garments. Bangladesh is importing 95-96% of cotton from big 

cotton exporter countries including Uzbekistan.  
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Recommendations 

 

In 21st century, new technology and innovation in the different sectors of 

economy are supported by international organizations, states, research institutes, 

NGOs and investors in order to make our life much easier and more comfortable. 

Innovations generally require the big investment and raise a question how to spread 

more R&D in developing countries. Most of developing countries spend only a small 

part of their budget on R&D paying more attention on applied development. 

However, spending on R&D drives more innovations and gives impulse to economic 

growth. Therefore, there is need to stimulate and motivate scholars to generate more 

innovations. Cooperation and partnership development among scholars, universities 

and research institutes also play important role in the creation of new ideas and 

innovations. 

Innovations and value added process at agricultural system play important 

socio-economic role in both developing national economy and supporting people 

with new jobs in rural areas. The economic advantages of value added process are 

increasing the share of finished goods in export, supplying import-substituting 

products, improving infrastructure in rural areas, and growing people’s income. By 

widely practicing value added process at agricultural system, it can be meeting the 

domestic demands for consumer products.  

Large-scale investment projects such as agro-industrial complexes under PPP 

is beneficial to the state, as there are socio-economic advantages such as improved 

rural areas, earlier performance with higher standards, a predictable budget, no 

upfront financing, reduced costs, and the optimization of risk allocation. PPPs are a 

mechanism for government to procure and implement project using the resources 

and expertise of the private sector, where governments are facing ageing or lack of 

infrastructure and require more efficient services. Partnership with the private sector 

can help foster new solutions and bring finance. 

The common practice of the agriculture supply chain in developing countries 

shows that farmers harvest crops and sell them to collectors. In turn, they add hired 

labor, taxes, financial and fixed costs to the farmers’ price and resell to processors 

for preparing finished products. The next step is to market ready-to-use products to 

retailers, who also add their value and finally present the product to the consumers. 

As a result, farmers gain the minimum benefits from these processes. Moreover, 

consumers also pay for products much more than they should. It is recommended 

to shorten these procedures by involving farmers in agribusiness, i.e. small and 

medium enterprises (SMEs) close to farms are required to open up, so that farmers 

will have the opportunity to trade their products directly to consumers. 

The lack of innovations and proper management in irrigation systems as well 

as the dismantling of former state-operated large-scale irrigation systems have led 

to resource degradation and inefficiencies in water use and distribution. 

Implementation of sustainable agricultural practices as Conservation Agriculture, 

which becomes a popular farming practice in South America, North America and 

Australia, also has a potential to secure productivity in Uzbekistan. The top 5 EU 
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countries by practicing CA are located in different agro-ecological zones. It proves 

that CA is implementable for a variety of agro-ecological zones and farming 

systems. 

The promotion of CA practices, support and policy by government as well as 

specialized trainings by extension service agencies, the mass media and non-

governmental organizations (NGOs) are currently required in Uzbekistan. Support 

from the state can start from adopting law on CA. Moreover, there is need to provide 

with subsidies and credits for the implementation of CA as well as create favourable 

conditions for the access to CA equipment. In the condition of land degradation in 

Uzbekistan, it is high time to implement CA and improve of soil conditions. 

CA specialists should develop illustrative manuals and guidelines with accessible 

language for farmers. The creation of CA association and their close cooperation 

with farmers is crucial to the current and ongoing adaptation of CA to new 

challenges. 

It is also recommendable to create an independent discipline on CA or in the 

framework of Nature Conservation course at life science universities to inform about 

this sustainable technology to new generation. This practice is already existed in 

several life science universities in Europe, as examples of the University of 

Hohenheim (Germany) and University of Cordoba (Spain). There is no logotype of 

CA and the creation of CA logotype makes its contribution in wider recognition.   

Uzbekistan has a great opportunity for storing, freezing, processing and 

packaging of a wide nomenclature of fruits, food production and drinks with the 

organization of their further exports to the perspective markets. Value added process 

in agricultural system provides more finished food products within the country that 

have longer food durability than raw agricultural products. In case of difficult 

periods caused by natural phenomenon, food products with high value added are 

very important to moderate negative influences. There is need to attract more 

domestic and foreign investments to rural areas, establish tax incentives and allocate 

preferential credits for agribusiness. With the extensive practice of value added 

process, existing agricultural challenges in the country can have positive solutions, 

the exports of value added agriculture products are increasing while foreign 

exchange earnings are flowing. 

By supporting value added process in agricultural system new food processing 

companies created with job vacancies in rural areas while reducing the 

unemployment in Uzbekistan. Local and foreign investments need to be attracted 

not only in city centers or cities but also for rural areas. As a consequence, the 

incomes of people together with the infrastructure are improving in rural areas. In 

addition, the benefits of exporting value added products are more than exporting raw 

agriculture commodities. With increasing the share of finished goods in export, 

foreign capital flows in the economy and consequently it is likely to have the positive 

balance in foreign trade.  

There is a probability in Uzbekistan to face land degradation, water scarcity 

or natural disasters such as an earthquake, floods, or seasonal extreme weather, 

which impact negatively agricultural productivity and food security of the countries 
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as whole. Value added process in agricultural system provides more finished food 

products within the region that has longer food durability than raw agricultural 

products. In case of difficult periods caused by natural phenomenon, food products 

with high value added are very important to moderate negative influences.  

Furthermore, value added process at agricultural system requires updating 

farmers’ skills and training in order to get the high yield and run the agribusiness 

efficiently. Currently, there is lacking cooperation between farmers and research 

institutions or higher education universities specialized on agriculture. Farmers are 

facing agricultural challenges, which can be solved only through coordinated and 

collaborative approaches. Due to the high intellectual potential of scholars, annually 

many research works on agricultural issues are carried out in life science institutes, 

but to what extent the target groups such as agricultural consultants in rural areas are 

informed about the results of these scientific works. With the assistance of 

Information and Communications Technology, close cooperation without 

difficulties can be established among agricultural consultants, life science 

universities and research institutes. 

In the recent years, Bangladesh is buying good quality cotton from Uzbekistan 

and processing it with different quality cotton producing modern clothes, which 

further are exporting to the European Union market. There is need to shorten this 

cotton supply chain by direct export of finished products from Uzbekistan to 

European Union countries. The cost of products is also reduced due to cutting cost 

on the non-value activity such as a long transportation from Uzbekistan to 

Bangladesh and from Bangladesh to European Union market.  

Uzbekistan has the advantage by trading and attracting investment by virtue 

of the high price for oil, gas and cotton increased in the world market. There are 

prospects that China’s increasing economic ties with the Commonwealth of 

Independent States and EU countries and the development of transit routes through 

Central Asia will improve linkages with outside markets. Uzbekistan should take 

advantage of China’s huge population and orient to this market for exporting 

processed food products. Due to the food ban on Russia by the USA and 

EU countries, Russian’s import for food and agricultural products from Uzbekistan 

is also increasing. 

Uzbekistan has improved in the following areas for investors such as starting 

a business, dealing with construction permits, getting electricity, protecting minority 

investors and paying taxes. There are still some areas, namely registering property, 

getting credit, trading across borders, enforcing contracts and resolving insolvency, 

which should improve in order to make business esier and attract foreign investment.   

In the future, the demand for petroleum can be declining due to two factors: 

oil resource limitation and the massive use of alternative energy sources. 

Conversely, the demand for food and beverage products is annually growing due to 

the increasing number of the world population. Moreover, land degradation in 

Uzbekistan should not be eliminated from the top of the agenda, as this factor can 

decrease the share of arable land and be a major threat to food security. 

Therefore, there is need to use more sustainable agricultural practice, which 
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maximizes the production in an environmental friendly manner at the same time 

without increasing the production cost. The conservation agriculture technology is 

able to reduce land degradation and increased food security in a more sustainable 

way. 

The monograph recommendations can be used in theoretical and practical 

activities by the government, companies, research and scientific institutes, 

universities, international organizations, non-government organizations, extension 

service agencies, researchers and farmers.  
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1. Cotton properties and products 

Fact Sheet: Properties and Cotton Products 

General Information 

 Cotton is not only fiber but also food crop. 

 Bolls are the fruit of the cotton plant. 

 After picking the cotton crop, the cotton fiber is separated from the seed (ginning). 

 Proximately 85% of the total income from a cotton crop is cotton lint, which accounts for around 42% 

of the picked cotton by weight. The rest of the income (about 15%) is from cotton seed. 

 Almost all parts of the cotton plant including the lint, cottonseed, linters, stalks and seed hulls are used 

in different industries. 

Natural Cotton Fiber Properties 

 Cotton is the perfect fiber for clothing and undergarments because of its softness, absorbedness and 

breathable nature.  

 Cotton is a good heat conductor and it keeps the body cool in summer and warm in winter.  

 Cotton fiber is a natural product and it is considered non-allergenic.  

 Compared with oil-based synthetic fabrics, cotton is more comfortable and breathable as it has 

a unique fiber structure. 

 Due to its natural whiteness and high rate of absorbency, cotton is one of the easiest fabrics to dye.  

 Australian cotton in particular is perfectly suited to color application processes as it offers spinners 

crisp white lint, low breakages and stoppages, good throughput efficiency and uniformity of yarn. 

 When cotton is wet, it becomes stronger. It holds up to 27 times its own weight in water.  

 Eliminating static cling, cotton cannot hold an electric charge.  

Products Made From Cotton 

 From one 227 kg bale of cotton lint we can produce 215 pairs of denim jeans, 250 single bed sheets, 

750 shirts, 1200 T-shirts, 3000 nappies, 4300 pairs of socks, 680000 cotton balls, or 2100 pairs of boxer 

shorts. 

 As cotton is strong and absorbent, it is the perfect fabric for the production of many household goods 

from sheets and towels, tarpaulins and tents, pharmaceuticals and medical supplies. Even astronauts’ 

inflight space suits are made from cotton. 

 Only about 40% of the global cotton harvest is used for home furnishings and industrial products, 

as for the highest share (60%) is used to make apparel. 

 Firstly, cotton lint is spun, then it is woven or knitted into fabrics such as velvet, corduroy, chambray, 

velour, jersey and flannel. 

 Other natural fibers like wool and synthetic fibers like polyester can be mixed with cotton and create 

dozens of different fabric types.  

 Tents, car tire cord, fishnets and book binding also contain cotton fiber.  

Products Made From Cotton Linters 

 Cotton linters are curly fibers typically less than 3 millimeters long, which remain on the cottonseed 

after ginning.  

 Linters are also used in the manufacture of paper and as a raw material in the manufacture of cellulose 

plastics. 

 Medical supplies such as bandages, cotton buds, cotton balls and x-rays are generally made 

from cotton linters.  

Products Made From Cottonseed 

 Cotton seed weighs approximately a half of the picked cotton and is mostly used to make oil. 

 Around 200 kg of oil, 500 kg of cotton seed meal and 300 kg of hulls can be made from one ton 

of cotton seed.  

 Cotton seed has high levels of anti-oxidants, which provides its longer durability. Cotton seed oil is 

cholesterol free and high in polyunsaturated fats. It can be used for deep frying, and for some margarines 

and salad dressings. 

 Cotton seed oil is also an essential substance to make products such as soap, emulsifiers, cosmetics, 

pharmaceuticals, rubber, paint, water proofing agents and candles etc. 

 Cotton seed meal and hulls are also a valuable feed source for livestock. 

 World cotton seed production can potentially meet protein requirements for half a billion people and 

many billions of other animals as well. 

Source: Author’s development based on Cotton Australia, 2017 
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2. Global Innovation Index 2016 Ranking 

 



81 
 

 

Source: Dutta, S et al., The Global Innovation Index 2016 
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3. Global Innovation Index 2017 Ranking
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Source: Dutta, S et al., The Global Innovation Index 2017 
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4. Global Innovation Index 2018 Ranking 
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Source: Dutta, S et al., The Global Innovation Index 2018 
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5. Global Competitiveness Index 2015-2016 Ranking

 

Source: Schwab, K. and Sala-i-Martin, X., The Global Competitiveness Report 2015-2016 
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6. Global Competitiveness Index 2016-2017 Ranking 

 

Source: Schwab, K. and Sala-i-Martin, X., The Global Competitiveness Report 2016-2017 
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7. Global Competitiveness Index 2017-2018 Ranking 

 

Source: Schwab, K. and Sala-i-Martin, X., The Global Competitiveness Report 2017-2018 
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8. Statistics for top 20 countries on scientific publication activeness during 1996-2017 

 

Source: SClmago Journal and Country Rank, 2017 
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9. Gross Domestic Spending on R&D of selected countries 

GROSS DOMESTIC SPENDING ON R&D BASED ON OECD DATA 

Countries 

(alphabetical order) 

Total, % of GDP, 2014-2016 Total, Million US dollars, 2014-2016 
2014 2015 2016 2014 2015 2016 

Argentina 0,592 0,619 0,533 4690,2 5030,1 4253,4 

Australia n/a 1,879 n/a n/a 20369,0 n/a 
Austria 3,069 3,048 3,087 11279,7 11322,9 11635,1 

Belgium 2,387 2,466 2,488 10800,5 11315,5 11578,8 

Canada 1,718 1,649 1,604 25868,9 25079,5 24736,8 

Chile 0,375 0,381 0,362 1377,2 1430,1 1379,1 

China 

(People's Republic of) 
2,021 2,056 2,108 344691,9 374910,0 410188,1 

Chinese Taipei 3,001 3,044 3,156 30213,9 30892,0 32486,5 

Czech Republic 1,973 1,929 1,678 5906,2 6082,3 5428,4 

Denmark 2,914 2,957 2,871 7248,6 7474,7 7399,5 

Estonia 1,451 1,488 1,281 491,2 512,3 450,2 

European Union 

(28 countries) 
1,948 1,958 1,935 337210,4 346959,7 349987,6 

Finland 3,169 2,896 2,746 6571,8 6013,9 5824,4 

France 2,276 2,267 2,248 55219,6 55591,1 55780,4 

Germany 2,873 2,917 2,932 98329,7 101578,0 104075,2 

Greece 0,833 0,966 1,007 2143,9 2479,1 2577,0 

Hungary 1,353 1,365 1,206 3104,1 3235,3 2922,7 

Iceland 1,999 2,170 2,075 269,8 305,6 314,1 

Ireland 1,526 1,196 1,177 3418,5 3362,3 3479,5 

Israel 4,200 4,269 4,251 10701,4 11163,8 11557,9 

Italy 1,343 1,341 1,286 26826,2 27035,4 26147,7 

Japan 3,400 3,278 3,141 158196,0 154552,8 149494,5 

Korea 4,289 4,217 4,227 72806,8 73586,7 75929,5 

Latvia 0,689 0,626 0,443 293,4 274,3 198,4 

Luxembourg 1,260 1,271 1,244 613,1 636,4 641,8 

Mexico 0,530 0,524 0,487 10355,4 10568,0 10094,0 

Netherlands 2,001 2,004 2,032 15080,5 15442,5 16008,9 

New Zealand n/a 1,263 n/a n/a 1994,5 n/a 
Norway 1,712 1,931 2,032 5291,6 5794,9 5960,9 

OECD - Total 2,361 2,357 2,337 1112792,9 1134750,9 1144508,7 

Poland 0,940 1,004 0,965 8420,3 9335,3 9246,3 

Portugal 1,290 1,243 1,266 3503,3 3436,9 3557,2 

Romania 0,383 0,488 0,482 1453,6 1927,7 1996,6 

Russia 1,070 1,099 1,097 37401,4 37322,2 37169,6 

Singapore 2,160 n/a n/a 9361,5 n/a n/a 
Slovak Republic 0,880 1,175 0,790 1292,3 1792,2 1244,2 

Slovenia 2,367 2,197 2,002 1342,7 1274,3 1198,0 

South Africa 0,771 0,798 n/a 5105,5 5351,9 n/a 
Spain 1,235 1,220 1,185 17607,9 17980,4 18049,4 

Sweden 3,146 3,265 3,255 13059,9 14169,5 14580,5 

Switzerland n/a 3,374 n/a n/a 15216,9 n/a 
Turkey 0,861 0,882 0,945 14426,6 15673,2 17330,6 

United Kingdom 1,666 1,674 1,688 40612,0 41783,6 42949,1 

United States 2,734 2,740 2,744 443140,2 456903,0 464324,1 

Source: Author’s own development based on the Organisation for Economic Co-operation and 

Development (OECD), 2017 
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10. Share of manufacturing value added, by industry group within country groups and 

worldwide, 2000, 2005 and 2013 (percent) 

International Standard 

Industrial Classification 

(ISIC) description 

Industrialized 

countries 

DEIEs World 

2000 2005 2013 2000 2005 2013 2000 2005 2013 

Food and beverages 11,0 11,4 11,2 16,6 14,9 13,3 12,1 12,2 12,0 

Tobacco products 1,1 0,9 0,7 3,5 2,9 2,5 1,6 1,4 1,4 

Textiles 2,3 1,8 1,1 5,9 5,3 4,5 3,0 2,7 2,5 

Wearing apparel, fur 1,7 1,0 0,7 3,8 3,4 2,9 2,1 1,6 1,6 

Leather, leather products and 

footwear 

0,7 0,4 0,3 2,0 1,4 1,3 0,9 0,7 0,7 

Wood products (excluding 

furniture) 

2,0 2,0 1,5 1,7 1,4 1,4 1,9 1,8 1,5 

Paper and paper products 3,0 2,8 2,4 3,0 2,9 2,7 3,0 2,9 2,5 

Printing and publishing 4,6 4,2 3,4 2,1 1,8 1,4 4,1 3,6 2,6 

Coke, refined petroleum 

products, nuclear fuel 

3,1 3,5 3,2 6.2 5,2 3,7 3,7 3,9 3,4 

Chemicals and chemical 

products 

11,0 12,0 12,0 11,2 11,2 11,1 11,0 11,8 11,7 

Rubber and plastic products 4,7 4,6 4,4 3,4 3,5 3,3 4,5 4,3 3,9 

Non-metallic mineral 

products 

4,0 3,8 3,1 5,5 5,4 5,8 4,3 4,2 4,2 

Basic metals 5,0 5,0 4,5 7,8 10,0 11,2 5,5 6,2 7,1 

Fabricated metal products 8,0 7,5 7,1 3,9 4,0 4,6 7,2 6,6 6,1 

Machinery and equipment 

(not elsewhere classified) 

9,7 9,7 9,2 4,8 5,9 7,4 8,8 8,7 8,5 

Office, accounting and 

computing machinery  

1,5 1,4 2,0 1,2 1,5 1,5 1,5 1,5 1,8 

Electrical machinery and 

apparatus 

4,0 3,8 3,9 2,8 3,3 4,5 3,8 3,6 4,1 

Radio, television and 

communication equipment 

5,2 6,2 9,7 3,7 4,6 5,1 4,9 5,8 7,9 

Medical, precision and optical 

instruments 

3,5 3,9 4,7 0,7 0,9 1,1 3,0 3,1 3,3 

Motor vehicles, trailers, semi-

trailers 

7,7 8,3 8,3 6,2 6,4 6,7 7,4 7,8 7,7 

Other transport equipment 2,9 3,0 3,8 1,5 1,7 1,9 2,6 2,7 3,1 

Furniture, manufacturing 

(not elsewhere classified) 

3,3  3,0 2,7 2,3 2,3 2,1 3,1 2,8 2,5 

Total 100 100 100 100 100 100 100 100 100 

Source: United Nations Industrial Development Organization, 2016 
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11. Revealed Comparative Advantage Index of Selected Agricultural Commodities 

in Uzbekistan (2013-2017) 

№ Code Raw agricultural commodities 

RCA index 

2013 2014 2015 2016 2017 Average 

1. 52 Cotton 44,162 39,011 51,327 31,474 32,099 39,398 

2. 41 Raw hides and skins (other than furskins) 
and leather 

1,300 1,348 1,894 2,319 2,204 1,762 

3. 0409 Natural honey 0,132 0,081 0,045 0,002 0,091 0,070 

4. 0713 
Dried leguminous vegetables, shelled, 

whether or not skinned or split 
0,011 0,022 0,012 0,012 0,007 0,012 

5. 0702 Tomatoes, fresh or chilled 5,498 6,206 10,843 6,685 9,128 7,623 

6. 0709 

Other vegetables, fresh or chilled 

(excluding potatoes, tomatoes, alliaceous 

vegetables, edible roots, cucumbers, 

gherkins, and leguminous vegetables)  

7,515 8,210 7,791 7,509 4,904 7,087 

7. 0703 
Onions, shallots, garlic, leeks and other 
alliaceous vegetables, fresh or chilled 

2,567 3,536 3,791 1,624 2,901 2,794 

8. 0704 
Cabbages, cauliflowers, kohlrabi, kale and 

similar edible brassicas, fresh or chilled 
15,535 27,344 8,448 8,259 5,667 12,330 

9. 0712 

Dried vegetables, whole, cut, sliced, 

broken or in powder, but not further 

prepared 

2,695 2,535 3,212 2,792 2,459 2,749 

10. 0706 
Carrots, turnips, salad beetroot, salsify, 
celeriac, radishes and similar edible roots, 

fresh or chilled 

47,158 16,818 14,222 3,236 7,441 17,907 

11. 0711 

Vegetables provisionally preserved, e.g. 

by sulphur dioxide gas, in brine, in 
sulphur water or in the other preservative 

solutions, but unsuitable in that state for 

immidiate consumption 

19,464 32,533 26,793 16,346 16,721 21,865 

12. 0707 Cucumbers and gherkins, fresh or chilled 26,959 7,255 9,638 4,301 3,733 10,342 

13. 0705 
Lettuce "Lactuca sativa" and chicory 

"Cichorium spp.", fresh or chilled 
0,080 0,086 0,556 1,697 2,321 1,045 

14. 0710 
Vegetables, uncooked or cooked by 

steaming or boiling in water, frozen 
0,534 0,992 0,227 0,450 0,839 0,618 

15. 0806 Grapes, fresh or dried 11,861 32,612 36,873 33,993 34,500 29,835 

16. 0809 
Apricots, cherries, peaches incl. 
nectarines, plums and sloes, fresh 

62,507 59,030 21,134 43,446 43,512 46,586 

17. 0802 

Other nuts, fresh or dried, whether or not 

shelled or peeled (excluding coconuts, 

Brazil nuts and cashew nuts 

1,954 2,158 3,901 4,655 6,694 4,042 

18. 0810 

Fresh strawberries, raspberries, 

blackberries, back, white or red currants, 
gooseberries and other edible fruits 

(excluding nuts, bananas, dates, figs, 

pineapples, avocados, guavas, mangoes, 
mangosteens, papaws "papayas", citrus 

fruits, grapes, melons, apples, pears, 
quinces, appricots, cherries, peaches, 

plums, and sloes) 

11,364 4,831 3,295 6,273 6,562 6,599 

19. 0813 

Dried apricots, prunes, apples, peaches, 

pears, papaws "papayas", tamarinds and 

other edible nuts (excluding nuts, bananas, 
dates, figs, pineapples, avocados, guavas, 

mangoes, mangosteens, citrus fruits and 

grapes, unmixed) 

39,850 32,247 35,082 24,745 29,770 32,051 

20. 0805 Citrus fruit, fresh or dried 0,049 0,154 0,814 0,450 0,736 0,448 

21. 0808 Apples, pears and quinces, fresh 0,548 1,089 1,223 0,637 0,970 0,872 

22. 0807 
Melons, incl. watermelons, and papaws 
(papayas), fresh 

17,656 21,470 1,863 1,677 2,480 8,540 

23. 0811 

Fruit and nuts, uncooked or cooked by 
steaming or boiling in water, frozen, 

whether or not containing added sugar or 

other sweeting matter 

0,160 1,818 0,117 0,217 1,028 0,653 

Source: Author’s development based on the data of Trade Map 2018  


