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A. Introduction 
 
1. The Livestock Value Chain Development Project (LVCDP) will provide finance to a range 
of enterprises to implement viable subprojects in livestock production, processing, input supply 
and service provision. All subproject financing will be demand-driven on the basis of subproject 
proposals submitted to participating financial institutions (PFIs) by potential subborrowers. Five 
PFIs will initially participate in the project and there will be an opportunity for others to join the 
project at a later date subject to satisfactory due diligence. All subprojects, subborrowers and 
subloans will be required to satisfy LVCDP eligibility criteria. Subproject proposals will include a 
detailed market assessment and technical and financial analyses in the form of a business plan. 
PFIs will appraise business plans and determine the terms and conditions of subloans according 

to their prevailing credit policies and risk strategies and appropriate commercial criteria.
1
 The 

project will also support (i) capacity development within participating financial institutions to 
enhance their understanding of livestock finance, (ii) capacity development related to livestock 
production and veterinary services, and (iii) project management.  
 
2. For the purposes of the LVCDP economic analysis, three subprojects were selected as 
representative/indicative investments that could be financed under LVCDP. No overall project 
analysis has been conducted since the range and number of subprojects that will ultimately be 
financed under the project cannot be determined in advance. Since investment and access to 
project funds will be demand driven, the impact on overall production cannot be estimated.  
 
B. Macroeconomic and Livestock Sector Overview 
 
3. Uzbekistan experienced annual rates of growth in gross domestic product (GDP) of at 

least 8.0% from 2007 to 2014.
2
 Since then annual GDP growth has slowed. In 2017, GDP grew 

by 5.2% to reach $48.7 billion. Annual GDP growth is projected to remain at around 5.0% in 2018 

and 2019.
3
 Lower rates of growth reflect weaker agricultural performance, the impact of the 

devaluation of the Uzbek sum in September 2017 and reduced domestic demand. The generally 
high rates of growth since 2000 have had a positive impact on poverty. According to national 
poverty line estimates, the proportion of people defined as poor declined from 27.5% of the 

population in 2001 to 11.6% in 2018.
4
 However, the level of unemployment rose from 5.9% in 

2017 compared with 5.2% in 2016. 
 
4. In line with total GDP growth, agriculture output grew at annual rates between 6.4% and 
7.2% between 2010 and 2016, but the rate of growth fell to only 1.2% in 2017 and is estimated at 
only 0.2% in 2018. This and higher rates of growth in other sectors (industry grew by 4.8% and 
services by 6.4% in 2017) contributed to the continuing downward trend in the share of the 
agriculture in GDP. That share stood at 34.4% in 2000 but fell to 19.2% in 2017. Agriculture’s 
contribution to GDP traditionally derived from the production of cotton and wheat, which the 
government regarded as strategic crops and supported through preferential access to land, 
inputs, and finance. However, there has been a shift in the contribution of these crops to GDP 

                                                
1

 Eligibility criteria for subprojects to receive LVCDP subloans are presented in the project administration manual 
(PAM). ADB will review a selection of subloan applications as specified in the PAM. 

2
  ADB. 2018. Key Indicators for Asia and the Pacific. Manila. 

3
  ADB. 2018. Asian Development Outlook 2018 Update. Manila. The Asian Development Outlook update lowered 

forecasts for 2018 from 5.5% to 4.9% and for 2019 from 5.6% to 5.0%. 
4
 World Bank. 2018. The World Bank in Uzbekistan Country Snapshot. Washington, DC. 
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since 2000. The share of cotton production in GDP declined from 3.6% in 2000 to 2.3% in 2016. 
Over the same period, the contribution of grains to GDP fell from 3.4% to 2.4%.5  

 
5. The livestock subsector accounts for around 40% of agriculture GDP, which equates to 

around 8% of total GDP.
6
 Dairy production alone accounts for 45% of livestock GDP. Livestock 

production grew at rates of 4.2% in 2017 and 6.5% in 2018, outstripping the rate of growth of the 
agriculture sector as a whole. In 2018 livestock production amounted to 2.42 million tons of meat 

(live weight), 10.48 million tons of milk, 7.36 billion eggs, and 35,000 tons of wool.
7
 Other key 

commercial livestock species in Uzbekistan include fish, camels, and horses. There are also 
specialized activities such as karakul sheep, rabbits, bees, quail, ostrich, and silkworms for which 
there are growing niche export markets. Uzbekistan has a negative balance of trade in livestock 

products (Table 1). In 2014, the balance of trade was minus $170.0 million.
8
 It then fell to minus 

$65.7 million in 2016. It subsequently increased and amounted to minus $111.6 million in 2018. 
The improvement in the balance of trade in livestock products between 2014 and 2018 reflects a 
fall in imports of meat and edible offal from $80.7 million in 2014 to $16.2 million in 2018. Over 
the same period, imports of dairy produce, eggs and honey fell from $47.1 million to $20.1 million. 
These reductions in imports reflect greater domestic supply of processed products but they have 
been achieved at the cost of an increase in the importation of live animals. In 2014, live animal 
imports amounted to $43.4 million. They then fell to $30.5 million in 2016 before increasing again, 
reaching $78.4 million in 2018. In 2014, imports of live animals accounted for 24.1% of total 
livestock imports. In 2018, they accounted for 64.8%. 
 

Table 1: Uzbekistan Balance of Trade in Livestock Products 2014–2018 ($ ‘000) 

Item 2014 2015 2016 2017 2018 

Live animal (01) (40,170)  (38,278)  (26,959)  (37,359)  (75,366)  

Meat and edible offal (02) (80,571)  (52,898)  (22,929)  (16,867)  (16,215)  

Fish and crustaceans, molluscs and other 
aquatic invertebrates (03) 

(5,400)  (3,926)  (2,269)  (2,179)  (2,820)  

Dairy produce; birds' eggs; natural honey; 
edible products of animal origin (04) 

(44,634)  (29,220)  (13,052)  (20,363)  (18,961)  

Products of animal origin, not elsewhere 
specified or included (05) 

768  478  (468)  1,806  1,729  

Total (170,007)  (123,844)  (65,677)  (74,962)  (111,633)  

( ) = negative. 
Figures in parentheses refer to the 2-digit codes for livestock products (01 to 05) under the Harmonized System (HS), 
the international standardized system of commodity maintained by the World Customs Organization. 
Source: International Trade Centre http://www.intracen.org/itc/market-info-tools/trade-statistics/ (accessed April 2019). 

 
6. In spite of its declining contribution to GDP, agriculture remains a strategically important 
sector. In 2017, it accounted for 27% of total employment. It is also a key income source in rural 
areas, where 49% of the population resides, and who account for 75% of people living below the 
poverty line. About 4.7 million rural households operating dehkan (small-scale) farms with little or 

                                                
5 

Uzbekistan State Committee on Statistics. 2017. Statistical Report 2017. Tashkent. (UzStat). 
6
  Government of Uzbekistan, State Statistics Committee. 2016. Agriculture in Uzbekistan. Tashkent. 

7
  UzStat op cit. 

8
  International Trade Centre http://www.intracen.org/itc/market-info-tools/trade-statistics/ (accessed April 2019). 

Based on product codes 01 to 05 livestock products under the Harmonized System (HS), the international 
standardized system of commodity maintained by the World Customs Organization. 

 

http://www.intracen.org/itc/market-info-tools/trade-statistics/
http://www.intracen.org/itc/market-info-tools/trade-statistics/
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no government support derive their income from agriculture. They are the major producers of 
agricultural output. Dehkan farms account for the production of 66% of vegetables, 76% of 
potatoes, and 54% of fruit. In 2018, dehkan farms accounted for 94% of cattle, 84% of sheep and 

goats, and 58% of poultry.
9
 They were responsible for 94% of beef/mutton/chicken production, 

96% of milk, 85% of wool, and 57% of eggs.
10

 Livestock activities contribute between 45% and 

67% of dehkan incomes, depending on location.
11

  
 
7. The increase in the cattle population (by around 2.5 times since 1991) has implications for 
climate change. The agriculture sector accounted for 10.7% of total greenhouse gas emissions in 
Uzbekistan in 2018, to which the livestock sector contributed through enteric fermentation and 
animal manure. Methane emissions increased by 98.2% from 1990 to 2012, caused by the growth 

in cattle and sheep populations.
12

 
 
C. Project Rationale 
 

1. Government Strategy 

8. The government’s Welfare Improvement Strategy
13

 aimed to reduce poverty through 
improved rural productivity and the creation of income-earning activities. The strategy included (i) 
further structural reforms in agriculture and the diversification of agricultural production; (ii) 
mechanization of agriculture, improvement of infrastructure, and development of agribusiness; 
(iii) more productive use of land and water; (iv) greater financial stability of farm entities; and (v) 
more market-oriented agricultural policies. These approaches continue to form the basis of the 
government’s welfare strategy. The government’s National Development Strategy for 2017–21 
aims to transform the country by liberalizing the economy, which includes redefining the role of 
the state in the economy, modernizing the agriculture sector, creating markets, including in 
financial services, and enabling private sector growth. 
 
9. The livestock subsector is regarded as a key driver in agricultural and rural development 
and a number of government initiatives have given impetus to livestock activities, especially cattle 

and sheep production.
14

 More recently, the government has announced support for the 
development of poultry and fisheries through the establishment of poultry and fishery clusters 

over the period 2019–2021.
15

 Both programs are to be supported by funding from the Fund for 

                                                
9
  As of 1 January 2019, the total number of livestock was estimated at 12.7 million cattle, including 4.5 million cows, 

21.3 million sheep and goats, 81.5 million poultry. 
10 

 UzStat (www.stat.uz - accessed March 2019). 
11

  Dehkan farms are typically 0.35–0.50 hectares and own 3 to 5 head of cattle. The other main cattle production units 
are private farms with 30 to 100 head, and agribusiness firms which may operate several thousand head. 

12
 Third national communication of the Republic of Uzbekistan under the Framework of Convention on Climate Change. 
2016. 

13
  Government of Uzbekistan. 2013. Welfare Improvement Strategy of the Republic of Uzbekistan for 2013–2015. 
Tashkent. 

14
 Most recently Presidential Resolution No. PP-2460 dated 29 December 2015 “On measures of further reforming and 
development of agriculture for period of 2016–2020”, which defined targets for increases in animal numbers and 
livestock product output by 2020. 

15
  Government of Uzbekistan. 2018. Presidential Resolution No. PP-4015 dated 13 November 2018 “On additional 
measures of further development of poultry”. Tashkent; and Government of Uzbekistan. 2018. Presidential 
Resolution No. PP-4005 dated 6 November 2018 “On additional measures of further development of fishery industry”. 
Tashkent. 
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Reconstruction and Development of Uzbekistan through increases in the capital of 
Uzpromstroybank for $50 million (for development of poultry) and Ipoteka bank for $50 million (for 
development of fishery). Poultry and fish clusters will also be supported through tax incentives. 
Presidential Decree No. UP-5696 dated 28 March 2019 acknowledges that the current situation 
in the regions requires the implementation of specific comprehensive measures to support 
enterprises in livestock, increase feed supply, and improve breeding through the development of 
artificial insemination and strengthening breeding farms. The feed/fodder constraint is to be 
addressed specifically through the allocation of land from the reserves of district local 

administrations for the production of fodder crops.
16

  
 

2. Constraints and Opportunities 

10. Constraints. The agriculture sector as a whole and the livestock subsector in particular 
are characterized by low productivity and remain labor intensive. Milk productivity, for instance, is 

generally low and well below genetic potential.
17

 Low levels of productivity reflect low levels of 
knowledge and skill resulting in poor animal husbandry and health management. Most livestock 
producers lack commercial orientation and have limited access to input and output markets. Value 
chain integration is weak. A key constraint affecting animal health and productivity is the supply 
of feed and fodder, which is limited in both quantity and quality. This in turn is due to a lack of 
available land for cultivation of fodder crops and limited knowledge of alternative fodder crops and 
crop cultivation, harvest and storage best practice. 

11. While there is significant potential in the livestock sector for increases in productivity 
especially amongst small- and medium-scale producers, there is also risk of herd concentration, 
which would have consequences on soil quality and the environment. This may result in a 
concentration of manure on small areas, epidemic risk, and overgrazing and erosion. Climate 
change may also negatively impact the livestock sector through: (i) changes in temperature 
regime, (ii) changes in precipitation and water resources availability, and (iii) increasing frequency 
of droughts. Changes in temperature regime will lead to thermal stress on animals, decreasing 
their immunity to diseases, and will negatively impact on cattle production in general. 

12. Limited access to either equity or long-term debt financing for producers and enterprises 
throughout the value chain (as indicated by a disproportionately low level of credit disbursed in 

livestock compared to its contribution to GDP) constrains the subsector’s development.
18

 The 
livestock subsector does not receive preferential financing under government programs. Financial 
institutions have a largely negative perception of the profitability and creditworthiness of the 
agriculture sector. This is exacerbated by an undeveloped regulatory framework for the use of 
movable assets as loan collateral, and a lack of acceptable collateral among many small-scale 
producers or collateral with low realizable values among agribusiness enterprises. Further, 
access to information on potential borrowers is limited as the credit information system is not yet 

                                                
16

  Land plots are provided on a permanent or long-term lease of 0.5 hectares per head of livestock on condition that 
they return an income within two years. 

17
  Over the last five years, there has been a growth in imports of pregnant heifers from Europe. In their home 
environment these animals benefit from high levels of nutrition, husbandry and health management and can produce 
between 7,000 and 10,000 liters per year. In Uzbekistan, the same animals produce an average of 2,000 liters per 
year. 

18
 An analysis of the portfolio of the six banks participating in the Livestock Value Chain Development Project at the 
end of 2018 indicates that lending to livestock accounted on average for only 1.25% of the banks’ gross portfolios, 
while the livestock subsector’s contribution to GDP was around 8%. 
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effective. Financial institutions have yet to develop credit policies and loan products appropriate 
to the needs of livestock producers and enterprises.  

13. On the supply side, the high cost of funds, perceived risks, and administrative costs 
associated with lending to individuals and small businesses, especially in rural areas, require 
banks to charge interest rates of 8%–18% for local currency loans and 5%–7% for foreign 
currency loans. Individuals and small businesses are required to borrow at the higher end of these 
ranges. Bank lending for investment is especially constrained by the predominantly short-term 
maturity of funding sources. In rural areas in particular, access to finance for private individuals 
and enterprises is constrained by weak rural branch networks and limited mobile banking 
services. In addition, livestock farmers and agribusiness enterprises have poorly developed 
business and managerial skills and generally low financial literacy. The low level of income of 
rural households, many of which are headed by women, also limits their access to financial 
services and the ability to invest. Access to finance remains a constraint to private business 

development.
19

 

14. Opportunities. As a result of such constraints, the potential offered by a growing and 
more sophisticated consumer demand for livestock products in domestic and export markets is 
not being realized. Significantly larger volumes of produce with improved quality could be 
marketed if better value chain logistics, notably chilling, collection, cold storage and transport 
infrastructure, existed. This indicates an opportunity for improved value addition from increased 
processing, which could satisfy domestic and export demand and reduce imports. Significant 
opportunity exists to improve productivity and incomes at the farm level but this needs to be 
managed through effective investment and capacity development to ensure environmental and 
climate change impacts are not exacerbated. Opportunities also exist for diversification away from 
traditional cattle production. While the contribution of cattle to livestock GDP is projected to grow 
by 44% between 2016 and 2031, its share in livestock GDP is projected to fall from 83% to 76% 

over the same period.
20

 High rates of growth in the value of the contribution to GDP are also 
projected for goats (89%), sheep (54%), and horses (54%). The contribution of poultry production 
to livestock GDP is projected to increase by 169% and its share in livestock GDP to increase from 
10% to 17% by 2031. Continued diversification from cotton and wheat production should provide 
the opportunity to increase the area under fodder crops to address the key feed constraints in the 
livestock subsector. 
 
D. Demand Analysis 
 
15. Strong economic growth in recent years (para. 3) accompanied by a high rate of population 
growth (at an annual average of 1.8% since 2010) has resulted in an expanding domestic market 
for agricultural and livestock products. As incomes increase, consumers become more discerning 
with respect to product range, quality and safety, in particular with regard to meat and dairy 
products. In rural areas, livestock products are of particular significance for nutrition and to the 
incomes of rural households.  
 
16. While there has been a reduction in imports of livestock products, there remains significant 
scope for increased production of processed livestock products, in particular meat and dairy 
products that are still imported in large volumes. There is also clearly a significant demand for 
domestic breeding of cattle to substitute for the growing level of imports over the last two years. 

                                                
19

 World Bank. 2019. Doing Business 2019: Training for Reform. Washington, DC. Uzbekistan is ranked 76 out of 190 
countries. 

20
 International Livestock Research Institute. 2017. Uzbekistan Livestock Sector Analysis: Baseline Report. Tashkent. 
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Increasing numbers of imported and locally-bred cattle will give rise to increasing demand for 
fodder and feed. Improvements in the quality of feed is also required to improve animal 
productivity. This indicates a demand for feed production units to meet demand. 
 

17. Away from the cattle subsector, there is growing demand for fisheries, sheep and goat 
meat, honey, and non-traditional livestock activities/products (horse, camel, karakul sheep, 
apiculture, sericulture, etc.) for which there are growing niche markets both in Uzbekistan and 
overseas. According to an assessment by the International Fund for Agricultural Development 
(IFAD), fish consumption in Uzbekistan is only about 20% of the per capita fish consumption 
norms prescribed by the Food Security and Healthy Diet Committee under the Uzbek Ministry of 

Health for 2017.
21

 On this basis, IFAD estimates a demand for an additional 38,000 tons of fish 
per year based on 2017 production levels. Similarly, IFAD estimates that the consumption of 
sheep and goat meat is 20% below recommended norms. In this context, it estimates a demand 
of around $80 million is required for investment in improved pastures. Honey consumption in 
Uzbekistan was estimated at 0.35 kg per capita in 2017 and, like several countries in the Central 
Asian and neighboring regions, is on the increase as incomes rise. IFAD estimates that honey 
consumption could reach 0.5 kg per capita per year over the next 5–7 years. This equates to 
production of 5,500 tons and a demand for $42 million to establish the required number of 
beehives.  

18. With respect to the demand for finance to support livestock investment, the availability of 
long-term funding in the finance sector remains a major constraint. This limits the ability of 
producers and processors to take advantage of market opportunities. Apart from recent 
pronouncements by the government to support the development of poultry and fisheries clusters 
through increases in the capital of two banks to the tune of $100 million, credit lines of international 
financial institutions remain the main source of long-term funding for PFIs, in particular for 

financing agricultural sector.
22

  

19. The Agency for Implementation of Projects in the Field of Agro-Industry and Food Security 
has provided an estimate of the demand for livestock sector finance in 13 regions of Uzbekistan, 
including the Republic of Karakalpakstan, for 2019 to 2021. The estimate is based on a request 
from the Cabinet of Ministers to regional administrations to provide data on the level of credit 
demand for horticulture, livestock and other agriculture in the context of potential future lending 
by international financial institutions. Demand for livestock alone is estimated at $0.87 billion in 
2019, $1.13 billion in 2020 and $1.27 billion in 2021, together totaling $3.28 billion. This is clearly 
a broad estimate and only a part of this demand may be regarded as effective demand. It does, 
however, provide an indication of the scale of projected demand. 

                                                
21

  International Fund for Agricultural Development. 2017. Agriculture Diversification and Modernization Project Final 
Project Design Report. Rome.  

22
  Government of Uzbekistan. 2018. Presidential Resolution No. PP-4015 dated 13 November 2018 “On additional 
measures of further development of poultry”. Tashkent; and Government of Uzbekistan. 2018. Presidential 
Resolution No. PP-4005 dated 6 November 2018 “On additional measures of further development of fishery industry”. 
Tashkent. 
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Table 2: Projected Demand for Livestock Credit 2019–2020 ($ million) 

Region 2019 2020 2021 Total 

 Republic of Karakalpakstan 17.8 23.3 26.1 67.2 

 Andijan 19.4 25.3 28.4 73.0 

 Bukhara 192.6 251.2 282.2 726.0 

 Jizzakh 23.1 30.1 33.8 87.0 

 Kashkadarya 8.1 10.6 11.9 30.7 

 Navoi 96.3 125.6 141.1 363.0 

 Namangan 51.0 66.5 74.7 192.2 

 Samarqand 113.3 147.8 165.9 427.0 

 Surhandarya 97.7 127.4 143.1 368.2 

 Sirdarya 24.1 31.4 35.3 90.8 

 Tashkent 13.5 17.6 19.8 50.9 

 Ferghana 50.6 66.0 74.1 190.7 

 Khorezm 161.8 211.1 237.1 610.0 

 Total 869.4 1,133.9 1,273.4 3,276.6 

Annual values are estimated on the basis of the yearly shares in total agricultural demand over the three-year 
period applied to the total demand for livestock. Individual yearly values by region were not provided. 
Source: Uzbekistan Agro-Industry and Food Security Agency. 
 

20. Comparative Advantage. Analysis indicates that Uzbekistan has revealed comparative 
advantage (RCA) in a range of livestock products. These include tanned goat hides (RCA 9.27), 
tanned sheep hides (RCA 5.98), tanned bovine and equine hides (RCA 3.25), and live (non-farm 

animals (RCA 5.78).
23

 With the exception of specialized products such as karakul sheep hides for 
which there is higher international demand, these products are generally of low value added. For 
higher value food products, such as meat and dairy products, fish, honey, etc., RCA values are 
low, suggesting that greater opportunity exists for import substitution rather export. 
 
E. Methodology and Assumptions 
 

1. Without Project Scenario 
 
21. Without investments in production, processing, input supply and services provision to 
improve productivity and efficiency, the livestock sector is unlikely to realize its potential for 
national economic growth and employment generation. Upstream of production, without the 
demand-pull effect of increased farm and enterprise incomes and access to finance to invest, 
supply of inputs (especially feed in the required quantity and quality) and services will be curtailed 
which will negatively affect the potential to attain increased productivity. Downstream, without 
continued investment in improved collection/handling, storage, transport and processing 
technologies, losses will continue to be high, product quality will continue to be low, and marketing 
opportunities will remain limited. In this situation, Uzbek products will both lose market share in 
domestic markets as consumer incomes rise and they become more discerning, and continue to 
lose market share in international markets to emerging competitors from the region. This will 

                                                
23

  A J G Simoes, C A Hidalgo. 2011. The Economic Complexity Observatory: An Analytical Tool for Understanding the 
Dynamics of Economic Development. Workshops at the Twenty-Fifth AAAI Conference on Artificial Intelligence. 
https://atlas.media.mit.edu/en/profile/country/ind/#Exports (accessed April 2019). Based on 6-digit livestock 
commodity codes under the Harmonized System (HS), the international standardized system of commodity 
maintained by the World Customs Organization. Figures are based on Balassa's definition of revealed comparative 
advantage. An index greater than 1 indicates a revealed comparative advantage. The higher the index, the greater 
the revealed comparative advantage. 

https://atlas.media.mit.edu/en/profile/country/ind/#Exports
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particularly affect processing enterprises which will continue to face a lack of raw material and to 
have to accept raw material inappropriate for processing purposes. 
 

2. Project Benefits 
 
22. The major benefits from the project will derive from growth in the number of modern 
production units and improvements in productivity, and an expansion of capacity and increased 
efficiency in upstream and downstream livestock enterprises. Significant benefits will accrue from 
project investments in private enterprises in the form of greater value addition in livestock 
products. Access to finance will also support the development of non-traditional livestock activities 
(horse, camel, karakul sheep, fisheries, apiculture, sericulture, etc.) for which there are growing 
niche markets both in Uzbekistan and overseas. Incremental economic returns will derive from 
improved product quality and variety. Enterprises engaged in processing, marketing and 
exporting, and will contribute to (i) better quality product attracting a price premium in domestic 
and existing international markets, (ii) better quality product packaging enabling penetration of 
new export markets where unit values are higher, and (iii) production of a larger volume and range 
of finished livestock products within Uzbekistan that will address the current trade deficit in 
livestock products. 
 
23. The level of overall benefits from the project has not been quantified, since all investments 
financed under the project will be based on demand which cannot be estimated in advance. The 
type and number of investments will also depend on the eligibility and creditworthiness of 
individual subborrowers applying to PFIs for investment credit. In this respect, a set of three 
investment proposals that could be submitted for financing under LVCDP have been appraised in 
financial and economic terms. The investment models cover (i) small-scale milk processing, (ii) 
the production of sheep meat, and (iii) the production of animal feed.  
 

3. Financial and Economic Analysis 
 
24. Financial analysis has been conducted on the basis of estimates of subproject investment 
and operating inputs and outputs derived from subprojects proposals of potential subborrowers. 
Financial cash flows for an assumed subproject life of 10 years have been derived from these 
input and output estimates and prevailing market prices for subproject inputs and outputs. Prices 
are estimated in Uzbek sum and are based on actual prices specified in subproject proposals. 
The analysis has been conducted in constant terms. No changes in real prices of individual input 
and output items (relative to the general price level) have been included. Cash flows have been 
estimated for the subproject before ADB subloan financing, for the subproject after ADB subloan 
financing, and for the subproject after ADB subloan financing and tax. The prevailing corporate 
tax rate of 7.5% on profit has been applied in estimating financial cash flows. Subproject financial 
internal rates of return (FIRRs) have been estimated from the resulting cash flows. ADB subloan 
financing flows have been based on the terms and conditions (percentage of subproject cost 
financed by the subloan, subloan maturity, grace period, and interest rate) agreed for subloans 
between subproject proponents and PFIs participating in other ADB financial intermediation loans. 
Depending on the nature of each investment’s phasing, there is also a need for working capital 
finance that, it is assumed, will be provided from subborrowers’ own resources or from short-term 
loans provided from PFIs’ own funds. Borrowing for working capital has not been factored into the 
analysis. It has been assumed that all subprojects will be new investments and that no activity is 
currently taking place in the enterprises concerned. Incremental FIRRs are not, therefore, 
estimated. 
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25. Prior to the disbursement of any subloan, each PFI will have in place an environmental 
and social management system that will ensure that proposed subprojects comply with ADB’s 
Safeguard Policy Statement (2009) and categorization specified in project documents. As part of 
the environmental screening of proposed subprojects PFIs and the Agency for Implementation of 
Projects in the Field of Agro-industry and Food Security, the executing agency, will assess the 
extent to which the subproject investment includes climate change adaption and mitigation 
measures to combat the potential adverse climate change impacts associated with the livestock 
sector. Project-financed capacity development activities will build climate change awareness 
amongst livestock value chain stakeholders and train PFI staff to assess climate change 
adaptation and mitigation measures within subproject proposals. Subborrowers will be 
encouraged to incorporate such measures into their investment plans. These costs will be an 
integral part of the investment costs forming part of the financial and economic analysis of each 
subproject prior to subloan approval. 
 
26. Sensitivity analysis based on switching values has been undertaken for each subproject. 
Switching values for revenues, investment costs, operating costs and fixed costs have been 
calculated on the FIRR before ADB subloan financing and tax to determine the intrinsic 
susceptibility of a subproject to adverse movements in revenues and costs, either input/output 
volumes or prices. Switching values indicate the adverse percentage change in revenues and 
costs that would result in the FIRR falling to the weighted average cost of capital (WACC). A 
single WACC has been estimated for all subprojects, though slight variations exist in the level of 
equity financing, rate of interest, etc. between subprojects. An indicative share of debt financing 
of 65.0% of subproject investment cost at an interest rate of 5.0% per year, equity financing of 
35.0% at a nominal cost of equity of 18.0%, a tax rate of 7.5% on profit, and inflation of 10.0%, 
the WACC is estimated at 4.5% (Table 3). 
 

Table 3: Derivation of the Weighted Average Cost of Capital 

Finance Source 

Share 

(%) 

Interest/Costa 

(%) 

Tax Rateb 

(%) 

Tax 

Factor 

Inflationc 

(%) 

Inflation 

Factor 

 Subloan 65.0 5.0 7.5 0.93 1.6 0.6438 

 Government 0.0 0.0 0.0 1.00 0.0 0.0000 

 Equity 35.0 18.0 0.0 1.00 10.0 0.4040 

 Total 100.0 
     

WACC (%) 4.48      
WACC = weighted average cost of capital. 
Sources: 
a. Cost of local currency equity equates to the one-year saving account deposit rate secured by government deposit 

insurance (http://www.ipakyulibank.com/index.php/chastnym-litsam/vklady/vklady-v-natsionalnoj-valyute). 
b. Deloitte. 2016. International Tax Uzbekistan Highlights 2016. 

http://www2.deloitte.com/content/dam/Deloitte/global/Documents/Tax/dttl-tax-uzbekistanhighlights-2016.pdf 
c. Projected rates of inflation for 2021, based on ADB Economic Research Department estimates for Uzbekistan for 

national inflation 2019 (14.0%) to 2022 (8.2%), and international 2019 (1.5%) to 2022 (1.6%). Projections dated 
November 2018. 

 

27. Economic analysis has been conducted on each subproject to assess the potential impact 

at the broader economic level.
24

 In accordance with the domestic price numeraire used in the 
analysis, financial prices of traded subproject inputs and outputs have converted into economic 
prices based on border price equivalent values. Nontraded inputs and outputs have been valued 

                                                
24

 Economic analysis has been undertaken in accordance with ADB. 2019. Guidelines for the Economic Analysis of 
Projects. Manila. 
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at their financial (domestic market) prices. Transfer payments such as taxes and duties and 
subloans interest payments have been omitted. The standard conversion factor (SCF) used in 
the analysis is estimated to be 0.86 (Table 4). Where appropriate, the shadow exchange rate 

factor (SERF) of 1.17 has been applied in estimating economic prices.
25

 

Table 4: Derivation of the Standard Conversion Factor 

Item Value ($) 

Total Imports (M) 2016a 13,055,400,000 

Total Exports (X) 2016a 13,927,800,000 

  
 

Import Duty (14.9%)b 1,945,254,600 

Sales Tax on Imports (20%)b 2,611,080,000 

Subsidy on Imports (0%) - 

Net Value of Taxes on Imports (Tm)  4,556,334,600 

   

Export Duty (0%) - 

Export Rebates (0%) - 

Net Value of Taxes on Exports (Tx)  - 

  

Exports + Imports  26,983,200,000 

Imports + Tm 17,611,734,600 

Exports - Tx  13,927,800,000 

Standard Conversion Factor (SCF) 
(M+X / [M+Tm]+[X-Tx]) 0.8555 
Shadow Exchange Rate Factor 
(1/SCF) 1.1689 

a ADB. 2017. Key Indicators for Asia and the Pacific 2018. Manila. 
b WTO (2015 average) https://www.wto.org/english/res_e/statis_e/daily_update_e/tariff_profiles/UZ_E.pdf. 

 
28. Economic prices for traded subproject outputs and inputs have been estimated on the 
basis of parity prices. Border prices used in estimating parity prices have been derived from unit 

values for selected dairy products calculated from Uzbek import quantities and values for 2018.
26

 
These unit values are considered to adequately reflect the Uzbek reference prices for traded dairy 
product outputs. Imported equipment is revalued by converting financial costs to economic costs 

by multiplying by the SERF.
27

 For traded inputs used in feed production (cereal grains), an 
economic conversion has been estimated from the parity price of wheat on the basis of 

international reference price for wheat.
28

 This conversion factor has been applied to all cereal 
ingredients. Transfer payments including loan interest payments and taxes have been excluded 
in the estimation of economic prices. Given the technically advanced nature of production and 
processing implicit in the indicative subprojects, the labor engaged will be predominantly skilled 
labor. In this respect, no differentiation between skilled and unskilled labor has been made. Given 
the relative scarcity of and demand for skilled labor in rural areas, prevailing market wage rates 

                                                
25

 The SERF is the inverse of the SCF. 
26

 International Trade Centre. www.trademap.org. 
27

 Equipment costs are based on delivery to the subproject boundary. Multiplying this cost by the SERF will overestimate 
economic costs by inclusion of customs duties, which should be omitted as a transfer payment, and domestic 
handling and transport costs, which under the domestic price numeraire should be included at their financial cost. 
This will result in a more conservative EIRR. 

28
 World Bank.2019. Commodity Price Forecasts. Washington, DC. 
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are assumed to be equal to their economic cost. This will tend to underestimate subproject 
economic internal rates of return (EIRRs) where there is an element of unskilled labor since the 
economic cost of unskilled labor is generally lower than the market wage rate. 
 
29. From the resulting economic cash flow an EIRR has been estimated for each subproject. 
This has been subjected to sensitivity analysis using switching values to determine the extent to 
which adverse movements in key subproject variables affect subproject economic viability. In this 
context, the EIRR has been assessed against the ADB cut-off rate for economic viability of 9%. 
 
F. Small-scale Milk Processing Unit: Financial and Economic Analysis 
 

1. Overview 

30. The subproject is designed to produce pasteurized milk in 1 liter Tetra packs and kefir in 
0.5 liter bottles for sale in the domestic market to meet growing demand and substitute for 
imported milk powder that is reconstituted into milk. The unit has the capacity to produce 375 
packs of milk and 750 bottles of kefir per day, giving an annual production of 136,875 packs of 
milk and 273,750. Capacity utilization is assumed to start at 90% in the first year, rising to a 
maximum of 95% from year 5 and onwards. On this basis, annual production at full development 
will be around 130,000 packs of milk and 260,000 bottles of kefir. 

2. Subproject Costs 

31. The total investment cost of the subproject is estimated at $148,800, comprising the 
renovation of existing buildings to house the processing plant ($96,000), milk processing 
equipment ($32,140), staff costs during start-up ($12,400), inventory ($5,000), and miscellaneous 
pre-production expenses ($3,300). Loan financing of $32,130, equal to 21.6% of total investment 
costs, has been assumed for a period of five years with a one-year grace period reflecting the 
investment cash flow, and an interest rate of 5.0%. 

32. The principal operating costs include the purchase of milk and packaging materials, 
utilities, and labor. For pasteurized milk, the milk used has a fat content of 3.6% to 3.8% and costs 
$0.36 per liter. Packaging materials comprise Tetra packs at $0.11 per pack and packing boxes 
(20 packs per box) at $0.18 per box. For kefir the milk used has a fat content of 2.8% and costs 
$0.30 per liter. Kefir also requires yeast (at 2.5% of the volume of milk) at a price of $0.33 per 
pack. Bottles for kefir cost $0.05 each and packing boxes (20 bottles per box) at $0.18 per box. 
Including transportation costs, the total cost of raw materials at full development is estimated at 
$120,000. Other operating costs include utilities estimated at $8,000 per year at full development 
and production staff estimated at $8,500 per year. Total annual operating costs at full 
development amount to $136,500 at full development. Fixed costs comprising management and 
administration staff, marketing expenses, bank charges, and other expenses amount to $8,100 
per year. Total annual costs at full development are $144,600. 

3. Subproject Benefits 

33. The subproject has two revenue streams, pasteurized milk and kefir. At full production, 
the plant will produce approximately 130,000 packs of milk at a price of $0.60, and 260,000 bottles 
of kefir at a price of $0.37. Total revenue will amount to $174,200, comprising $78,000 from milk 
sales and $96,200 from kefir sales. The subproject is assumed to be subject to the standard 
corporate tax rate of 7.5% of profit. 
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4. Financial and Economic Returns 

34. The subproject cash flow is in Table A1. Annual net cash flow at full development 
(following subloan repayment) is estimated at $28,800, and net cash flow after tax at $20,100. 
This represents a profit margin of 15.4%, a return on assets (ROA) of 17.9% and a return on 

equity (ROE) of 22.8%.
29

 The FIRR is estimated at 13.5%, the FIRR after financing at 14.9%, and 
the FIRR after financing and tax at 13.1%. Sensitivity analysis indicates that subproject viability 
is not sensitive to investment costs as reflected in a switching value of 37.4%, nor fixed costs with 
a switching value of 94.6%. It is, however, highly sensitive to potential adverse movements in 
revenues and operating costs. The switching value for revenue is 4.5% and for operating costs 
5.7%. These values reflect the low margin between the purchase price of raw milk, which accounts 
for 62.4% of operating costs, and the sales prices of pasteurized milk and kefir. An increase of 
9.5% in the cost of milk would reduce the FIRR after financing and tax to the level of the WACC. 
Conversely, a corresponding increase of 9.5% in the selling price of both milk and kefir would 
raise the FIRR after financing and tax to 27.5%. The sensitivity analysis indicates that very careful 
control over costs, especially the cost of milk, would be required to maintain profitability. A detailed 
analysis of demand for milk and kefir would also be required, including an assessment of the 
extent to which cost increases may be passed on to customers. This would be a key feature of 
the evaluation of any financing proposals received during implementation. 

35. In the economic analysis of the subproject, the economic price of milk is estimated by 
multiplying the financial price by the SERF. There is no international reference price for a 
comparable product from which an economic border price equivalent can be estimated. This 
results in an economic price of $0.70, which has been used in the analysis. The other subproject 
output, kefir, is considered to be nontraded. The majority of subproject investment costs are 
nontraded (building renovation, staff costs, preproduction expenses, etc.) and their financial 
prices have been used ion the analysis. The economic cost of imported milk processing 
equipment has been derived by multiplying the financial costs by the SERF. The principal raw 
material in production of packaged milk and kefir is milk of varying qualities depending on the 
output produced. As milk purchased is raw and unpasteurized, it is nontraded, and the financial 
price has been used in the analysis. On the basis of the resulting economic cash flow, an EIRR 
of 22.8% has been estimated. Sensitivity analysis indicates that economic viability is highly robust 
with respect to investment costs and fixed costs, with switching values above 50%. It is more 
sensitive to increases in operating costs for which the switching value is 11.0%, and revenue for 
which the switching value is 8.1% 

G. Sheep Meat Enterprise: Financial and Economic Analysis 
 

1. Overview 

36. The subproject is designed to import 500 head of sheep from Kazakhstan for breeding 
and fattening for sale in the domestic market. Importing sheep from Kazakhstan has proved to be 
successful for other sheep production units. The enterprise has the capacity to produce 30.2 tons 
of meat per year but will operate at an assumed maximum utilization rate of 95%. Production is 

                                                
29

 Return on assets and return on equity are overstated to the extent that only costs and equity contribution associated 
with assets related to the subproject investment rather than total assets (including existing assets) are included in 
the calculation. 
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expected to start at around 70% in the first year, rising to 95% from year 5 onwards. On this basis, 
annual production at full development will be around 28.7 tons of meat.  

2. Subproject Costs 

37. The total investment cost of the subproject is estimated at $80,000, comprising the 500 
head of sheep at a cost of $160 per head. Production will take place in existing facilities and no 
investment in buildings and other infrastructure is foreseen, Loan financing of $52,000, equal to 
65% of total investment costs, has been assumed for a period of five years with a one-year grace 
period, and an interest rate of 5.0%. 

38. Total annual operating costs at full development amount to $84,100, of which the cost of 
feed is estimated at $47,500 million, accounting for 56.5% of the total. Veterinary services and 
medicines account for 16.9%, labor for 10%, and utilities and other materials and miscellaneous 
expenses make up the remainder. Fixed costs comprising management and administration staff, 
and other administration expenses amount to $5,500 per year. Total annual costs at full 
development are estimated $89,600. 

3. Subproject Benefits 

39. At full development, the plant will sell around 28.7 tons of meat at a price $4,000 per ton. 
Revenue generated will be $84,700 in the first year of production rising to $114,900 at full 
development. The subproject is assumed to be subject to the standard corporate tax rate of 7.5% 
of profit. 

4. Financial and Economic Returns 

40. The subproject cash flow is in Table A2. Annual net cash flow at full development 
(following subloan repayment) is estimated at $25,300, and net cash flow after tax at $23,400. 

This represents a profit margin of 20.4%, a ROA of 29.2% and a ROE of 83.6%.
30

 The FIRR is 
estimated at 23.3%, the FIRR after financing at 33.6%, and the FIRR after financing and tax at 
31.7%. Sensitivity analysis indicates that subproject viability is not sensitive to investment costs 
and fixed costs as reflected in a switching value of over 100%. It is more sensitive to potential 
adverse movements in revenues and operating costs. The switching value for revenue is 10.9% 
and for operating costs 14.9%. These values are acceptable, though as with all subprojects a 
detailed analysis would be necessary prior to financing such an investment during 
implementation. 

41. In the economic analysis of the subproject, with the exception of imported sheep, all 
outputs and inputs are assumed to be nontraded and no conversion to economic prices has been 
undertaken. The economic cost of imported sheep has been estimated by converting financial 

costs by multiplying by the SERF.
31

 On the basis of the resulting economic cash flow, an EIRR of 
19.0% has been estimated. Sensitivity analysis indicates that economic viability is robust in 
respect of investment costs, with a switching value of 41.2%, and fixed costs, with a switching 

                                                
30

 Return on assets and return on equity are overstated to the extent that only costs and equity contribution associated 
with assets related to the subproject investment rather than total assets (including existing assets) are included in 
the calculation. 

31
 The financial cost of imported sheep is based on delivery to the subproject boundary. Multiplying this cost by the 
SERF will overestimate economic costs by inclusion of customs duties, which should be omitted as a transfer 
payment, and domestic handling and transport costs, which under the domestic price numeraire should be included 
at their financial cost. This will result in a more conservative EIRR. 
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value of over 100%. Economic viability is more sensitive to adverse movements in revenue for 
which the switching value is 6.2% and in operating costs for which the switching value is 8.5%.  

H. Feed Production Unit: Financial and Economic Analysis 
 

1. Overview 

42. The subproject is designed to produce high quality livestock feed for which there is 
significant demand given that access to feed is a key constraint for livestock development in 
Uzbekistan. The unit would have a capacity of 2,000 ton per year. Capacity utilization is assumed 
to start at 85% in the first year, rising to a maximum of 90% from year 5 and onwards. On this 
basis, annual production at full development will be around 1,800 tons. 

2. Subproject Costs 

43. The total investment cost of the subproject is estimated at approximately $172,000, of 
which the imported feed production line accounts for $100,000 (58.1%).The balance of the 
investment cost is made up of initial inventory ($12,400), pre-production expenses ($28,100) and 
financial charges ($31,500). Loan financing of $126,100, equal to 73.3% of total investment costs, 
has been assumed for a period of five years with a one-year grace period reflecting the investment 
cash flow, and an interest rate of 5.0%. 

44. Total operating costs amount to $491,600 at full development. Of this, raw material 
ingredients account for 98%, the bulk of which comprises cereals (barley, wheat, corn), which 
account for 56% of total operating costs. The remainder consists of a variety of additives, vitamins, 
packaging, etc. Utilities, spares and production staff account for the remaining 2% of operating 
costs. Fixed costs comprising management and administration staff, marketing expenses, bank 
charges, and other expenses amount to $15,100 per year. Total annual costs at full development 
are $506,700. 

3. Subproject Benefits 

45. At full production, the plant will produce 1,800 tons of packaged feed at a price of $315.00 
per ton. This results in a total revenue of $567,000. The subproject is assumed to be subject to 
the standard corporate tax rate of 7.5% of profit. 

4. Financial and Economic Returns 

46. The subproject cash flow is in Table A3. Annual net cash flow at full development 
(following subloan repayment) is estimated at $60,300, and net cash flow after tax at $55,700. 
This represents a profit margin of 9.8%, a ROA of 32.4% and an ROE of 121.3%. The ROE is 
high due to the relatively low level of equity in financing the investment. The FIRR is estimated at 
31.9%, the FIRR after financing at 59.8%, and the FIRR after financing and tax at 56.2%. The 
high FIRR after financing reflects the high proportion of debt financing in the investment and the 
low rate of interest relative to the FIRR before financing. Sensitivity analysis indicates that 
subproject viability is not sensitive to investment or fixed costs as reflected in switching values 
above 150%. It is, however, highly sensitive to potential adverse movements in revenues and 
operating costs. The switching value for revenue is 6.4% and for operating costs 7.4%. These 
values reflect the low margin between the purchase price of raw materials, which accounts for 



15 

98% of operating costs, and the revenue from feed sales. The sensitivity analysis indicates that 
very careful control over costs, especially the cost of the major feed ingredients, would be required 
to maintain profitability. Given the high level of demand for quality livestock feed, it is likely that 
cost increases could be passed on to customers.  

47. In the economic analysis of the subproject, concentrated feed is considered to be a 
nontraded output for which the financial price represents the economic price. The major feed 
ingredients (wheat, barley and corn) are traded inputs that have been revalued in economic terms 
based on the export parity price of wheat, which has been used as a proxy for all cereal 
ingredients. The estimation of the export parity price is in Table A4. All other ingredients are 
considered nontraded. On the basis of the resulting economic cash flow, an EIRR of 20.9% has 
been estimated. Sensitivity analysis indicates that economic viability is reasonably robust with 
respect to investment and fixed costs, with switching values over 40%. However, as with financial 
viability, the subproject is highly sensitive to adverse changes in economic revenue, with a 
switching value of 2.7%, and costs with a switching value of 3.1%.  

I. Summary 
 

48. A summary of the financial and economic analysis for each investment is in Table 5.
32

  

 

                                                
32

 A Microsoft Excel file containing detailed analysis of each subproject is available on request. 
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Table 5: Summary of Key Parameters of Indicative Subproject Investments 

    
Milk 

Processing Sheep Meat 
Feed 

Production 

Item (Small-scale) (30 tons) (2,000 ton) 

         

Total cost of investment ($) 148,839 80,000 172,030 

Total revenue ($ per year) 173,375 114,912 567,000 

Total operating and fixed costs ($ per year) 144,592 89,618 506,747 
Net cash flow after financing and tax ($ per 
year) 26,624 23,397 55,734 

         

Investment financing requirement ($) 32,134 52,000 126,098 

Equity contribution ($) 116,705 28,000 45,932 

         

Profit margin (%) 15.4 20.4 9.8 

Return on assets (%) 17.9 29.2 32.4 

Return on equity (%) 22.8 83.6 121.3 

         

FIRR (%) 13.5 23.3 31.9 

FIRR after financing (%) 14.9 33.6 59.8 

FIRR after financing and tax (%) 13.1 31.7 56.2 

Incremental FIRR (%) 13.5 23.3 31.9 

Switching Values (%) on FIRR before financing and tax  

 Revenue 4.5 10.9 6.4 

 Investment cost 37.4 103.4 150.6 

 Operating cost 5.7 14.9 7.4 

 Fixed cost 94.6 207.6 238.7 

         

         

Annual tax revenues generated ($) 2,159 1,897 4,519 

         

EIRR (%) 22.8 19.0 20.9 
EIRR = economic internal rate of return; FIRR = financial economic internal rate of return; n/a = not applicable.  
Where appropriate, indicators are based upon full development operation for each enterprise. 
Financing requirements based upon assumptions used in financial analysis of each activity. 
Profit indicators do not take account of depreciation of fixed assets. 
FIRRs and EIRRs estimated on 10-year cash flow.  

 
J. Employment and Social Impact 
 
49. There will be an increase in employment as a result of project investments. Employment 
opportunities created by the project will depend upon the actual distribution of subprojects. 
Livestock production will provide significant opportunities will provide opportunities for unskilled 
workers. Employment in subprojects based on new/improved technologies will largely be for 
skilled labor who possess the required technical knowledge and skills. Processing investments 
will create employment opportunities for women who are frequently engaged milk processing and 
packing lines.  

50. Since the analysis has been based on indicative models and actual investments under the 
project will be demand-driven, it is not possible to estimate in advance the overall employment 
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impact of the project, though it is expected to be significant. Equally, it is not meaningful to 
undertake an ex ante distribution or a poverty impact analysis for the project. 
 
K. Benefits of Enhancing Veterinary Services 
 
51. Current veterinary services are predominantly state run. These are focused (i) on 
programs to prevent prophylactic zoonotic diseases (that spread from animals to people) and 
epizootic diseases (that spread quickly and cause economic loss), (ii) provision of artificial 
insemination services, (iii) supply of veterinary medicines, and (iv) issues of public food safety. 
There is very little state-sponsored or private animal health, herd health, clinical disease 
management, genetics or production advice and services available to small-scale livestock 
producers. Some larger farms and agribusinesses employ their own veterinarians, though most 
of these lack experience, resulting in a low standard of animal management and treatment. There 
is a lack of government laboratory support for diagnostic processing of veterinary clinical samples. 
The training of veterinarians and para-veterinarians is currently focused on supplying graduates 
to work in the state veterinary service. It does not provide veterinarians with knowledge and skills 
related to diagnostics, animal health management planning or production at the farm level. There 
is no continuing education program to enable field veterinarians to update their clinical skills. 
There is no effective veterinary association to provide the impetus to develop an effective and 
professional private veterinary service. 
 
52. The outputs of the development of veterinary services capacity will be (i) an internationally 
recognized, financially sustainable continuing veterinary education program providing training to 
veterinarians in livestock health and disease management, (ii) a market-driven, commercially-
oriented and sustainable private veterinary service for livestock sector stakeholders, and (iii) a 
sustainable veterinary association and professional journal to support private veterinary practices. 
The key beneficiaries of enhanced veterinary services will be small-scale livestock producers who 
currently lack access to effective veterinary advice. Larger-scale producers, processors and input 
suppliers (feed producers and breeding farms) are also expected to benefit. All private veterinary 
practice clients will benefit from improved animal husbandry and health management, nutrition 
and feeding efficiency, and reproductive efficiency. This will in turn facilitate (i) improved 
productivity and quality in milk, meat, fisheries and other livestock product production, (ii) reduced 
animal mortality due to disease (e.g. lameness and mastitis) and (iii) reduced culling due to 
reproductive disorders (e.g. animals failing to become pregnant). Similar herd health programs in 

other countries have resulted in animal production and health improving by more than 35%.
33

 
Improved health management will result in improved animal welfare, reduced antibiotic use and 
reduced production of methane. Overall, improved access to veterinary services and associated 
increases in productivity and improvements in product quality will lead to increases in livestock 
sector incomes and improved hygiene and health and reduced incidence of disease amongst 
livestock producers. 

 
L. Risks 
 
53. There are a number of potential market and business risks to the attainment of subproject 
viability and project economic benefits. These relate to: 
 

(i) market access and the volume of exports to CIS countries and beyond will be 
affected by increasing competition from other CIS countries, 

                                                
33 

 Agricultural Economics Volume 31, Issues 2–3, December 2004. Herd Health Economic Improvements in Thailand. 
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(ii) the delayed introduction of quality standards and certification will delay access to 
higher-value markets such as the European Union, Middle East, East Asia, etc. 
Countries competing with Uzbekistan for livestock product exports are already in 
the process of adopting enhanced livestock husbandry practices, such as 
GlobalGap, and improved sanitary and phytosanitary standards and certification, 

(iii) continued interference in the operation of a free market by the government, for 
instance in the form of trade restrictions, may act as a disincentive to the realization 
of export potential and farm and agribusiness investment, 

(iv) reported unofficial payments for customs clearance, etc. that exporters are 
required to pay to facilitate free movement of their produce, 

(v) failure of producers and processors to embrace the need to provide better quality 
product of international standards to penetrate new, more sophisticated and 
higher-value markets, including increasingly quality-conscious Uzbek consumers 
(evidenced by the growth in supermarket outlets), 

(vi) failure of PFIs to (a) identify sufficient lending opportunities for disbursement of the 
credit line and provision of funds for on-farm and enterprise investment, (b) 
adequately appraise, supervise and recover subloans leading to poor quality loan 
portfolios thereby undermining banks’ ability for future lending, 

(vii) pressure from government agencies to influence subborrower selection and credit 
decision-making by PFIs, 

(viii) macroeconomic downturn that leads to a decline in consumer demand for non-
staple foods, and increasing interest rates making loans and investments less 
attractive and viable; and 

(ix) continuing general constraints on doing business in Uzbekistan (footnote 19). 
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Table A1: Small-Scale Milk Processing Unit Financial Cash Flow 

 
  

Financial Flows ($)

0 1 2 3 4 5 6 7 8 9 10

Outputs

Pasteurised milk (1 litre Tetra pack) - 375 per day (365 days)pack 73,326 73,326 74,955 75,770 76,585 77,399 77,399 77,399 77,399 77,399 77,399

Kefir (0.5 litre bottle) - 750 per day bottle 90,924 90,924 92,945 93,955 94,965 95,976 95,976 95,976 95,976 95,976 95,976

Total 164,250 167,900 169,725 171,550 173,375 173,375 173,375 173,375 173,375 173,375

Inputs

Investment costs

Building renovation

   Construction materials, structures, etc sum 70,266 0 0 0 0 0 0 0 0 0 0

   Transportation of materials sum 3,513 0 0 0 0 0 0 0 0 0 0

   Construction machinery operation sum 2,551 0 0 0 0 0 0 0 0 0 0

   Other contractor costs sum 19,661 0 0 0 0 0 0 0 0 0 0

Milk processing equipment sum 32,140 0 0 0 0 0 0 0 0 0 0

Insurance during construction sum 347 0 0 0 0 0 0 0 0 0 0

Staff salaries during construction sum 10,777 0 0 0 0 0 0 0 0 0 0

Social insurance at 15.0% of staff cost sum 1,617 0 0 0 0 0 0 0 0 0 0

Other project establishment costs sum 2,175 0 0 0 0 0 0 0 0 0 0

Initial inventory (working capital) sum 5,000 0 0 0 0 0 0 0 0 0 0

Financial costs (bank charges, customs, etc) sum 450 0 0 0 0 0 0 0 0 0 0

Other pre-production costs sum 342 0 0 0 0 0 0 0 0 0 0

Total 148,839 0 0 0 0 0 0 0 0 0 0
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Table A1: Small-Scale Milk Processing Unit Financial Cash Flow (continued) 

 
  

Operating costs

Raw materials

   Milk (fat content 3.6% to 3.8%) liter 43,996 44,973 45,462 45,951 46,440 46,440 46,440 46,440 46,440 46,440

   Tetra pack unit 13,199 13,492 13,639 13,785 13,932 13,932 13,932 13,932 13,932 13,932

   Packing box (20 packs per box) box 1,100 1,124 1,137 1,149 1,161 1,161 1,161 1,161 1,161 1,161

   Milk (fat content 2.8%) liter 36,663 37,478 37,885 38,292 38,700 38,700 38,700 38,700 38,700 38,700

   Yeast (2.5% of volume of milk) pack 2,053 2,099 2,122 2,144 2,167 2,167 2,167 2,167 2,167 2,167

   Bottle unit 11,732 11,993 12,123 12,254 12,384 12,384 12,384 12,384 12,384 12,384

   Packing box (20 packs per box) box 2,200 2,249 2,273 2,298 2,322 2,322 2,322 2,322 2,322 2,322

Raw material transportation sum 2,679 2,738 2,768 2,798 2,827 2,827 2,827 2,827 2,827 2,827

Utilities

   Electricity kWh 6,960 7,115 7,192 7,270 7,347 7,347 7,347 7,347 7,347 7,347

   Water (5 m3 per day; 360 days) m3 96 99 100 101 102 102 102 102 102 102

   Cleaning, etc sum 482 493 498 504 509 509 509 509 509 509

Spares (0.5% of project establishment costs) sum 644 0 0 0 0 0 0 0 0 0

Production staff

   Process engineer month 1,286 1,286 1,286 1,286 1,286 1,286 1,286 1,286 1,286 1,286

   Warehouse manager month 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000

   Production labor (3 men, 1 woman) month 3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429 3,429

   Driver month 1,143 1,143 1,143 1,143 1,143 1,143 1,143 1,143 1,143 1,143

   Cleaner month 571 571 571 571 571 571 571 571 571 571

   Social insurance at 15.0% of staff cost sum 1,114 1,114 1,114 1,114 1,114 1,114 1,114 1,114 1,114 1,114

Total 130,346 132,395 133,741 135,087 136,434 136,434 136,434 136,434 136,434 136,434

Fixed costs

Staff

   Director month 1,429 1,429 1,429 1,429 1,429 1,429 1,429 1,429 1,429 1,429

   Accountant month 1,143 1,143 1,143 1,143 1,143 1,143 1,143 1,143 1,143 1,143

   Social insurance at 15.0% of staff cost sum 386 386 386 386 386 386 386 386 386 386

Other operating expenses (1.0% of turnover) sum 1,643 1,679 1,697 1,716 1,734 1,734 1,734 1,734 1,734 1,734

Marketing expenses (1.5% of turnover) sum 2,464 2,519 2,546 2,573 2,601 2,601 2,601 2,601 2,601 2,601

Bank charges (0.5% of turnover) sum 821 840 849 858 867 867 867 867 867 867

Total 7,885 7,994 8,049 8,104 8,158 8,158 8,158 8,158 8,158 8,158

Total Operating and Fixed Costs 138,231 140,389 141,790 143,191 144,592 144,592 144,592 144,592 144,592 144,592

Net Cash Flow before Financing (148,839) 26,019 27,511 27,935 28,359 28,783 28,783 28,783 28,783 28,783 28,783
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Table A1: Small-Scale Milk Processing Unit Financial Cash Flow (continued) 

 
  

Financing

Investment

Disbursement 32,134 0 0 0 0 0 0 0 0 0 0

Repayment 0 (1,607) (9,640) (9,239) (8,837) (8,435) 0 0 0 0 0

Net financing 32,134 (1,607) (9,640) (9,239) (8,837) (8,435) 0 0 0 0 0

Net financing 32,134 (1,607) (9,640) (9,239) (8,837) (8,435) 0 0 0 0 0

Net Cash Flow after Financing (116,705) 24,413 17,871 18,697 19,522 20,348 28,783 28,783 28,783 28,783 28,783

Net Incremental Cash Flow after Financing (116,705) 24,413 17,871 18,697 19,522 20,348 28,783 28,783 28,783 28,783 28,783

Tax Rate (%)

Corporate income tax 7.50 (1,831) (1,340) (1,402) (1,464) (1,526) (2,159) (2,159) (2,159) (2,159) (2,159)

Value added tax (net) 0 0 0 0 0 0 0 0 0 0

Turnover tax 0 0 0 0 0 0 0 0 0 0

Total Tax Payable (1,831) (1,340) (1,402) (1,464) (1,526) (2,159) (2,159) (2,159) (2,159) (2,159)

Net Cash Flow after Financing and Tax (116,705) 22,582 16,530 17,294 18,058 18,822 26,624 26,624 26,624 26,624 26,624
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Table A2: Sheep Meat Enterprise Financial Cash Flow 

 

  

Financial Flows ($)

0 1 2 3 4 5 6 7 8 9 10

Outputs

Sheep meat kg 84,672 90,720 96,768 102,816 114,912 114,912 114,912 114,912 114,912 114,912

Total 84,672 90,720 96,768 102,816 114,912 114,912 114,912 114,912 114,912 114,912

Inputs

Investment costs

Sheep purchase head 80,000 0 0 0 0 0 0 0 0 0 0

Total 80,000 0 0 0 0 0 0 0 0 0 0

Operating costs

Feed kg 35,000 37,500 40,000 42,500 47,500 47,500 47,500 47,500 47,500 47,500

Veterinary services and medicines sum 10,500 11,250 12,000 12,750 14,250 14,250 14,250 14,250 14,250 14,250

Other materials kg 4,200 4,500 4,800 5,100 5,700 5,700 5,700 5,700 5,700 5,700

Transportation sum 1,750 1,875 2,000 2,125 2,375 2,375 2,375 2,375 2,375 2,375

Miscellaneous production expenses sum 1,050 1,125 1,200 1,275 1,425 1,425 1,425 1,425 1,425 1,425

Utilities 0 0 0 0 0 0 0 0 0 0

   Electricity kWh 1,900 2,036 2,171 2,307 2,579 2,579 2,579 2,579 2,579 2,579

   Water m3 160 171 183 194 217 217 217 217 217 217

Production staff 0 0 0 0 0 0 0 0 0 0

   Farm manager month 1,000 1,071 1,143 1,214 1,357 1,357 1,357 1,357 1,357 1,357

   Veterinarian month 700 750 800 850 950 950 950 950 950 950

   Stockman month 700 750 800 850 950 950 950 950 950 950

   Milking staff (2) month 1,500 1,607 1,714 1,821 2,036 2,036 2,036 2,036 2,036 2,036

   Labor (4) month 2,800 3,000 3,200 3,400 3,800 3,800 3,800 3,800 3,800 3,800

   Social insurance at 15.0% of staff cost sum 1,005 1,005 1,005 1,005 1,005 1,005 1,005 1,005 1,005 1,005

Total 62,265 66,641 71,016 75,392 84,144 84,144 84,144 84,144 84,144 84,144

Fixed costs

Administration staff 0 0 0 0 0 0 0 0 0 0

   Director month 1,714 1,714 1,714 1,714 1,714 1,714 1,714 1,714 1,714 1,714

   Accountant month 1,429 1,429 1,429 1,429 1,429 1,429 1,429 1,429 1,429 1,429

   Social insurance at 15.0% of staff cost sum 471 471 471 471 471 471 471 471 471 471

Other fixed costs sum 1,860 1,860 1,860 1,860 1,860 1,860 1,860 1,860 1,860 1,860

Total 5,474 5,474 5,474 5,474 5,474 5,474 5,474 5,474 5,474 5,474

Total Operating and Fixed Costs 67,739 72,115 76,491 80,866 89,618 89,618 89,618 89,618 89,618 89,618

Net Cash Flow before Financing (80,000) 16,933 18,605 20,277 21,950 25,294 25,294 25,294 25,294 25,294 25,294
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Table A3: Sheep Meat Enterprise Financial Cash Flow (continued) 

 
  

Financing

Investment

Disbursement 52,000 0 0 0 0 0 0 0 0 0 0

Repayment 0 (14,665) (14,665) (14,665) (14,665) 0 0 0 0 0 0

Net financing 52,000 (14,665) (14,665) (14,665) (14,665) 0 0 0 0 0 0

Net financing 52,000 (14,665) (14,665) (14,665) (14,665) 0 0 0 0 0 0

Net Cash Flow after Financing (28,000) 2,268 3,940 5,613 7,285 25,294 25,294 25,294 25,294 25,294 25,294

Tax Rate (%)

Corporate income tax 7.50 (170) (296) (421) (546) (1,897) (1,897) (1,897) (1,897) (1,897) (1,897)

Value added tax (net) 0 0 0 0 0 0 0 0 0 0

Turnover tax 0 0 0 0 0 0 0 0 0 0

Total Tax Payable (170) (296) (421) (546) (1,897) (1,897) (1,897) (1,897) (1,897) (1,897)

Net Cash Flow after Financing and Tax (28,000) 2,098 3,645 5,192 6,739 23,397 23,397 23,397 23,397 23,397 23,397
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Table A3: Feed Production Unit Financial Cash Flow 

 

  

Financial Flows ($)

0 1 2 3 4 5 6 7 8 9 10

Outputs

Livestock feed ton 535,500 548,100 554,400 560,700 567,000 567,000 567,000 567,000 567,000 567,000

Total 535,500 548,100 554,400 560,700 567,000 567,000 567,000 567,000 567,000 567,000

Inputs

Investment costs

Feed production plant unit 100,000 0 0 0 0 0 0 0 0 0 0

Pre-production expenses sum 28,100 0 0 0 0 0 0 0 0 0 0

Initial inventories sum 12,422 0 0 0 0 0 0 0 0 0 0

Financial expenses sum 31,508 0 0 0 0 0 0 0 0 0 0

Total 172,030 0 0 0 0 0 0 0 0 0 0

Operating costs

Feed ingredients 0 0 0 0 0 0 0 0 0 0

   Barley (15.0 kg per 100.0 kg feed) kg 60,714 62,143 62,857 63,571 64,286 64,286 64,286 64,286 64,286 64,286

   Wheat (28.0 kg per 100.0 kg feed) kg 110,500 113,100 114,400 115,700 117,000 117,000 117,000 117,000 117,000 117,000

   Corn (7.0 kg per 100.0 kg feed) kg 32,583 33,350 33,733 34,117 34,500 34,500 34,500 34,500 34,500 34,500

   Bran (19.0 kg per 100.0 kg feed) kg 55,756 57,068 57,724 58,380 59,036 59,036 59,036 59,036 59,036 59,036

   Hay  (2.0 kg per 100.0 kg feed) kg 4,048 4,143 4,190 4,238 4,286 4,286 4,286 4,286 4,286 4,286

   Fish meal, sunflower seed cake (5.0 kg per 100.0 kg feed) kg 26,310 26,929 27,238 27,548 27,857 27,857 27,857 27,857 27,857 27,857

   Soybean cake (15.0 kg per 100.0 kg feed) kg 71,339 73,018 73,857 74,696 75,536 75,536 75,536 75,536 75,536 75,536

   Butter, sugar (5.0 kg per 100.0 kg feed) kg 50,595 51,786 52,381 52,976 53,571 53,571 53,571 53,571 53,571 53,571

   Phosphate (1.0 kg per 100.0 kg feed) kg 2,024 2,071 2,095 2,119 2,143 2,143 2,143 2,143 2,143 2,143

   Salt (1.0 kg per 100.0 kg feed) kg 2,024 2,071 2,095 2,119 2,143 2,143 2,143 2,143 2,143 2,143

   Premix (1.0 kg per 100.0 kg feed) kg 10,119 10,357 10,476 10,595 10,714 10,714 10,714 10,714 10,714 10,714

   Carbonate (1.0 kg per 100.0 kg feed) kg 4,048 4,143 4,190 4,238 4,286 4,286 4,286 4,286 4,286 4,286

   Vitamins (0.1 kg per 100 kg feed) kg 10,119 10,357 10,476 10,595 10,714 10,714 10,714 10,714 10,714 10,714

   Lysine (0.1 kg per 100 kg feed) kg 5,060 5,179 5,238 5,298 5,357 5,357 5,357 5,357 5,357 5,357

   Methionine (0.1 kg per 100 kg feed) kg 7,083 7,250 7,333 7,417 7,500 7,500 7,500 7,500 7,500 7,500

   Packaging (2 polythene bag per 100 kg) unit 4,452 4,557 4,610 4,662 4,714 4,714 4,714 4,714 4,714 4,714

Utilities 0 0 0 0 0 0 0 0 0 0

   Electricity kWh 1,666 1,705 1,724 1,744 1,763 1,763 1,763 1,763 1,763 1,763

   Water m3 91 93 94 95 96 96 96 96 96 96

Other services sum 461 472 477 482 488 488 488 488 488 488

Spares (0.5% of equipment and pre-production expenses) sum 0 0 0 0 0 0 0 0 0 0

Production staff 0 0 0 0 0 0 0 0 0 0

   Process engineer month 1,093 1,119 1,131 1,144 1,157 1,157 1,157 1,157 1,157 1,157

   Warehouse manager month 850 870 880 890 900 900 900 900 900 900

   Labor (3 female, 1 male) month 2,914 2,983 3,017 3,051 3,086 3,086 3,086 3,086 3,086 3,086

   Cleaner (2) month 486 497 503 509 514 514 514 514 514 514

   Social insurance at 15.0% of staff cost sum 0 0 0 0 0 0 0 0 0 0

Total 464,334 475,259 480,722 486,185 491,648 491,648 491,648 491,648 491,648 491,648
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Table A4: Feed Production Unit Financial Cash Flow (continued) 

 

  

Fixed costs

Administration staff 0 0 0 0 0 0 0 0 0 0

   Director month 1,429 1,429 1,429 1,429 1,429 1,429 1,429 1,429 1,429 1,429

   Accountant month 1,143 1,143 1,143 1,143 1,143 1,143 1,143 1,143 1,143 1,143

   Social insurance at 15.0% of staff cost sum 386 386 386 386 386 386 386 386 386 386

Workshop rental month 714 714 714 714 714 714 714 714 714 714

Sales and Marketing expenses (1.5% of turnover) sum 88 88 88 88 88 88 88 88 88 88

Bank charges (0.5% of turnover) sum 8,033 8,222 8,316 8,411 8,505 8,505 8,505 8,505 8,505 8,505

Other expenses (1.0% of turnover) sum 2,678 2,741 2,772 2,804 2,835 2,835 2,835 2,835 2,835 2,835

Total 14,469 14,721 14,847 14,973 15,099 15,099 15,099 15,099 15,099 15,099

Total Operating and Fixed Costs 478,803 489,981 495,569 501,158 506,747 506,747 506,747 506,747 506,747 506,747

Net Cash Flow before Financing (172,030) 56,697 58,119 58,831 59,542 60,253 60,253 60,253 60,253 60,253 60,253

Financing

Investment

Disbursement 126,098 0 0 0 0 0 0 0 0 0 0

Repayment 0 (35,561) (35,561) (35,561) (35,561) 0 0 0 0 0 0

Net financing 126,098 (35,561) (35,561) (35,561) (35,561) 0 0 0 0 0 0

Net financing 126,098 (35,561) (35,561) (35,561) (35,561) 0 0 0 0 0 0

Net Cash Flow after Financing (45,932) 21,136 22,558 23,269 23,981 60,253 60,253 60,253 60,253 60,253 60,253

Tax Rate (%)

Corporate income tax 7.50 (1,585) (1,692) (1,745) (1,799) (4,519) (4,519) (4,519) (4,519) (4,519) (4,519)

Value added tax (net) 0 0 0 0 0 0 0 0 0 0

Turnover tax 0 0 0 0 0 0 0 0 0 0

Total Tax Payable (1,585) (1,692) (1,745) (1,799) (4,519) (4,519) (4,519) (4,519) (4,519) (4,519)

Net Cash Flow after Financing and Tax (45,932) 19,551 20,866 21,524 22,182 55,734 55,734 55,734 55,734 55,734 55,734
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Table A4: Export Parity Price – Wheat 

 

Item % Unit Financial Price Factor Economic Price

Port of origin, fob a. $/ton 203.89               

Plus: Freight & insurance to Uzbekistan border $/ton 10.00                 

Uzbekistan border, cif (a.) $/ton 213.89               

Uzbekistan border, cif UZS/ton 1,796,683.82      1.17 2,100,068.62      

Less: Quality adjustment for local product (0%) -               UZS/ton -                    -                    

Border price equivalent of local product UZS/ton 1,796,683.82      2,100,068.62      

Less: Customs duties (5%) 5.0               UZS/ton (89,834.19)          0.00 -                    

Less: Transport, distribution and handling charges to local market (1%) 1.0               UZS/ton (17,966.84)          1.00 (17,966.84)          

Border price equivalent of local product at market UZS/ton 1,688,882.79      2,082,101.78      

Less: Enterprise to market transport, distribution and handling 1.0               UZS/ton (16,888.83)          1.00 (16,888.83)          

Ex-enterprise export parity price UZS/ton 1,671,993.96      2,065,212.95      

cif = cost, insurance, freight, fob = free on board, SERF = shadow exchange rate factor.

a. US soft red winter wheat. Average price 2018. World Bank Commodity Price Forecasts, April 2019.

Source: Asian Development Bank estimates.


