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A. Introduction 

1. The Horticulture Value Chain Development Project (HVCDP) will provide finance to a 
range of enterprises to implement viable subprojects in horticulture production and post-harvest 
handling, storage and processing. All subproject financing will be demand-driven on the basis of 
subproject proposals submitted to participating financial institutions (PFIs) by potential 
subborrowers. All subprojects, subborrowers and subloans will be required to satisfy HVCDP 
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

 In this respect, it is not possible to state in 
advance exactly what types or numbers of subprojects will be financed, though it is expected 
that they will comprise a blend of production and post-harvest activities, located throughout 
Uzbekistan.  

2. Based on models created for indicative horticulture production investments, financed 
subprojects would, for example, result in per hectare (ha) outputs of 35.0 tons of tomatoes from 
a standard greenhouse, 120.5 tons of tomatoes in a hydroponic greenhouse, 45.0 tons of 
grapes and 30.0 tons of cherries under intensive vineyards/orchards, and 30.0 tons of 
vegetables under field production. Since investment and access to project funds will be demand 
driven, the impact on overall production cannot be estimated. However, in its concept paper for 

the project,
2

 the government forecast that the following increases in annual production from 
2015 (actual production) to 2020: 

(i) vegetables from 10.13 million tons to 10.46 million tons, 
(ii) potatoes from 2.70 million tons to 2.83 million tons, 
(iii) fruit from 2.75 million tons to 2.87 million tons, and 
(iv) grapes from 1.58 million tons to 1.60 million tons. 

3. This equates to a total incremental horticulture production of 0.6 million tons per year by 
the end of the project. In addition, the government has forecast an increase in the production of 
canned fruit and vegetables from 252,700 tons to 495,000 tons, and an increase in the 
production of fruit juice and concentrates from 165,600 tons to 363,800 tons, a combined 
increase of 440,500 tons. 

4. Many of the potential production subprojects are labor intensive and will have a positive 
impact upon rural employment opportunities and household incomes. However, given that 
employment generated will be for skilled labor, the poverty impact on households of unskilled 
workers may not be significant. 

5. In addition, HVCDP could support the establishment of fruit tree nurseries to improve the 
quality and yield of vineyards and orchards. With respect to processing, there is a broad range 
of handling, storage and processing activities that could be financed under the project. 
Indicative models have been prepared for (i) cold storage, which will address the current lack of 
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(PAM). ADB will review a selection of subloan applications as specified in the PAM. 
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storage capacity that contributes to product losses, reduced shelf life and lower prices; and (ii) 
fruit processing to improve the quality of processed produce with a view to realizing the potential 
for increased exports to existing and new markets and import substitution.  

B. Macroeconomic and Horticulture Sector Overview 

6. The economy of Uzbekistan has grown consistently in recent years. Over the period 
2010–2013 gross domestic product (GDP) grew at annual rates above of 8.0%, reaching $66.7 
billion in 2015. The economy proved extremely resilient to the downward pressures exerted 

from 2008 onwards on other economies by the global financial crisis.
3

 In spite of an economic 
downturn in Russia, its major trading partner and source of remittances, according to ADB’s 
Asian Development Outlook (ADO), the Uzbek economy is expected to maintain GDP growth 
rates of 6.9% and 7.3% in 2016 and 2017 respectively. Over the 2010–2015 period gross 
national income per capita (based on international dollar purchasing power parity) grew at an 
annual average rate of 7.7%, from $4,220 to $6,110. Overall poverty, according to national 

poverty line estimates, declined from 27.5% of the population in 2001 to 13.7% in 2014
4

 as a 
result of rapid economic growth and the creation of new small businesses and employment, 
large government investments in education, health and infrastructure, increases in public sector 
salaries, and increased remittances. However, the elasticity of poverty reduction to GDP growth 
remains low, reflecting low productivity of the agricultural sector, regional differences in growth, 
and the rural-urban income gap. As of 2015, 63.6% of the total population of 30.3 million live in 

rural areas,
5

 and 75% of people living below the poverty line reside in rural areas.
6

  

7. The government’s Welfare Improvement Strategy for 2012–2015 aimed to reduce the 
national level of low-income people from 17.7% in 2010 to 13.7% by 2015. This entailed, 
primarily, greater rural productivity and more income-generating activities. Key measures to 
achieve these objectives included (i) further structural reforms to agriculture and the 
diversification of agricultural production; (ii) mechanization of the sector, infrastructure build-up, 
and agribusiness development; (iii) more productive use of land and water; and (iv) greater 
financial stability of farm entities and more market-oriented agricultural policies.   

8. Looking forward, the government aims to enable Uzbekistan to become an 
industrialized, high middle-income country by around 2050, based on a strategy of continuing 
the transition to a more market-oriented economy to ensure equitable distribution of growth 

between regions and to maintain infrastructure and social services.
7

 The country’s policy goals 
and priorities are to: (i) increase the efficiency of infrastructure, especially of energy, transport, 
and irrigation, (ii) enhance the competitiveness of specific industries, such as agro-processing, 
petrochemicals, and textiles, (iii) diversify the economy and thereby reduce its reliance on 
commodity exports, and (iv) improve access to and the quality and outcomes of education, 
health and other social services. 
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 World Bank estimate in current United States dollars ($). (http://www.worldbank.org/en/country/uzbekistan).  
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9. In line with the overall growth in the economy, agricultural GDP in Uzbekistan has grown 
significantly in recent years. Over the three years 2010-2014 it grew an annual rates ranging 
from 6.3% (2014) to 7.1% (2012). The agriculture sector is projected to grow by 6.0% in 2016 
and 6.5% in 2017, according to the ADO. However, the expansion of and higher rate of growth 
in other sectors, largely as a result of significant government-financed investment programs, 
resulted in a decline in the contribution of the agriculture sector to GDP. In 2000, agriculture 
accounted for 34.4% of GDP. This had fallen to 29.5% by 2005 and 18.3% by 2015. The share 
of cotton and wheat, traditionally regarded as strategic crops, in GDP also declined. The share 
of cotton production in GDP declined from 3.6% in 2000 to 2.3% in 2013. Over the same period 

the contribution of grains to GDP fell from 3.4% to 2.4%.
8

 Meanwhile, the combined share of 
fruits and vegetables (including potatoes) increased from 5.2% to 10.6%. A decline in the 
significance of agriculture was also recorded in respect of employment. In 2000 agriculture 

accounted for 34.4% of employment but only 27.5% in 2014.
9

  

10. The structure of agricultural exports is also shifting. Total exports grew at an annual 
average rate (in current dollar terms) of 12.5% between 2000 and 2013. Over the same period 
cotton exports grew by an annual rate of only 2.0%. In fact cotton exports declined between 
2010 and 2013 from $1.47 billion to $1.16 billion. As a result, the share of cotton in total exports 
fell from 27.5% in 2000 to 11.3% in 2010 and to 7.7% in 2013. By contrast, the share of food 
products in exports has risen, from 5.4% in 2000 to 9.8% in 2013. Data for 2014 indicate that 

the share of cotton continued to fall (to 7.4%) while the share of food products rose to 11.9%.
10

 
For fruit and vegetables, exports grew from $68.7 million in 2000 to $1.35 billion in 2013. This 
equates to an average annual growth rate of 25.7%. Consequently, the share of fruit and 
vegetables in total exports increased from 2.1% to 8.9% over the same period. As of 2013, 
therefore, the share of fruit and vegetables in the value of exports exceeded that of cotton. 
Although data for fruit and vegetables in 2014 are not available, given the rise in the share of 
food products generally in 2014, the share of fruit and vegetables vis a vis cotton is likely to 
have increased again. 

11. As noted the government aims to restructure and modernize agriculture, a key feature of 
which is more intensive production and improved access to modern agricultural technology. 
Agricultural labor is increasingly scarce as people migrate to urban centers for jobs in the more 
lucrative industrial and service sectors. In response, the government aims to widen access to 
credit to facilitate investment in improved technology at both production and post-harvest levels. 

C. Project Rationale 

12. In recent years the government has implemented a number of policies within the 
agriculture sector as a whole that have addressed key issues, such as farm restructuring and 
the introduction of private usufruct rights on former cooperative and state land. This and other 
privatization initiatives resulted in the formation of private farms and an increase in the number 
of households in agriculture which together are now responsible for much of the recent growth 
in agricultural output. This has been accompanied by diversification in cropping patterns away 
from traditional cotton and wheat crops to higher value fruit and vegetable crops. However, 
agriculture continues to be characterized by low productivity and remains labor intensive. 
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Government policy in respect of the fruit and vegetable sector is to facilitate private-sector, 
market-driven development.  The most recent policy initiative in the sector was implemented 
under a government resolution that established a state procurement system for fruit and 

vegetables.
11

 Details of the implementation of the resolution are limited but it is intended that 
procurement of fruit and vegetable products for delivery to processors and for storage to ensure 
adequate off-season supply for consumers will be entrusted to Uzbekozikovkatholding, and 
responsibility for the export of fresh fruit and vegetables will be given to Uzagroexport, a 
government agency established for the purpose. 

13. Such positive developments in government policy in the sector have led to the 
emergence of a network of enterprises engaged in activities both upstream and downstream of 
production. This includes input supply enterprises engaged in the supply (including the 
importation) of seeds, fertilizers and agrochemicals more appropriate to fruit and vegetable 
production whereas traditional, largely state-controlled input supply remains focused on 
supporting cotton and wheat production. The introduction of a large number of new private 
farmers provided a significant demand impetus to the development of this network of private 
sector input suppliers. The supply of other services has yet to develop as effectively. Access to 
appropriate farm machinery, either farmer-owned or through contract services, is limited by 
functional obsolescence of the existing farm machinery fleet, which remains geared to serving 
cotton and wheat production. There is a need for improved access to machinery appropriate to 
fruit and vegetable production. On- and off-farm storage and transport infrastructure is 
rudimentary and inappropriate for the handling of perishable fruit and vegetable crops. This 
results in significant post-harvest losses, ranging from 25% to 30%, for more perishable crops in 
transit from farm to consumer. In the processing subsector, there is a high level of demand for 
Uzbek products in international markets. However, processors face problems in obtaining (i) 
sufficient quantities of raw material, (ii) processing-specific product varieties (that reduce 
processing costs and/or wastage), and (iii) technology that enables them to both maintain 
product quality to standards required by more lucrative European markets (and increasingly 
sophisticated markets of the Commonwealth of Independent States [CIS]), and add greater 
value by processing to finished rather than semi-finished product. 

14. Limited access to either equity or debt financing for producers and enterprises 
throughout the value chain is also a key constraint to development of the sector. The 
horticulture sector does not receive preferential financing under government programs as in the 
case of cotton and wheat production. Financial institutions have a largely negative perception of 
profitability and creditworthiness in agriculture, indicated by a disproportionately low level of 
credit disbursed in agriculture compared to its contribution to GDP.

 

 In the fruit and vegetable 
sector, this is exacerbated by a lack of acceptable collateral amongst many small-scale 
producers or collateral with low realizable values amongst agribusiness enterprises. An analysis 
of the portfolio of 10 major banks at the end of 2015 indicates that with the exception of the two 
banks predominant in agricultural lending (Agrobank and Mikrokreditbank), agricultural loan 
portfolios account for only 4.3% of gross loans outstanding. Lending to horticulture (categorized 
as vegetables, orchards and vineyards, and greenhouses) accounted for only 0.3% of the 
banks’ gross portfolios (Table 1). 
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Table 1: Agriculture and Total Loan Portfolio of Selected Banks 2013–2015 

        Agrobank 
Mikrokredit- 

bank Hamkorbank Turon Bank Ipak Yuli Bank 

    

Value 
 

Value 
 

Value 
 

Value 
 

Value 
 

Loan Portfolio Data 
(UZS 
bn) %  

(UZS 
bn) % 

(UZS 
bn) % 

(UZS 
bn) % 

(UZS 
bn) % 

 
Loan portfolio at year end  

          

   
2013 1,755.3 

 
578.1 

 
654.7 

 
407.7 

 
423.5 

 

   

2014 1,970.3 
 

697.7 
 

1,160.4 
 

406.8 
 

690.7 
 

   
2015 2,295.5 

 
850.6 

 
1,661.6 

 
435.5 

 
971.2 

 

   
Average annual growth 2012 to 2015 

 
21.8 

 
22.0 

 
58.7 

 
11.4 

 
42.7 

 
Agriculture loan portfolio at year end  

          

   
2013 947.9 

 
279.4 

 
25.3 

 
38.2 

 
17.6 

 

   
2014 783.9 

 
342.3 

 
36.7 

 
30.4 

 
30.4 

 

   
2015 904.9 

 
383.3 

 
79.9 

 
27.3 

 
31.5 

 

   
Average annual growth  to 2015 

 
18.4 

 
35.6 

 
59.3 

 
5.4 

 
55.5 

 
Agriculture share in total portfolio at year end (%)  

          

   
2013 

 
54.0 

 
48.3 

 
3.9 

 
9.4 

 
4.2 

   
2014 

 
39.8 

 
49.1 

 
3.2 

 
7.5 

 
4.4 

   
2015 

 
39.4 

 
45.1 

 
4.8 

 
6.3 

 
3.2 

 
Share of agriculture portfolio (2015)  

          

   
Cotton and wheat  234.0 29.9 114.8 29.9 - - 2.4 8.7 0.1 0.2 

   
Vegetables and horticulture  2.0 0.3 6.0 1.6 0.6 0.8 0.5 1.7 0.2 0.5 

   
Orchards and vineyards  26.0 3.3 4.0 1.0 3.0 3.7 1.2 4.6 1.6 5.2 

   
Greenhouses  45.0 5.8 14.8 3.9 5.8 7.3 0.3 1.2 3.4 10.8 

   
Livestock  178.0 22.8 62.5 16.3 62.8 78.6 13.0 47.7 21.5 68.2 

   
Storage  3.0 0.4 2.8 0.7 3.0 3.7 - - 2.8 8.9 

   
Agricultural buildings  5.0 0.6 0.3 0.1 - - - - - - 

   
Agricultural machinery  219.0 28.0 64.2 16.7 1.5 1.8 8.3 30.5 1.8 5.6 

   
Other  70.0 9.0 114.0 29.7 3.3 4.1 1.5 5.6 0.2 0.7 

   

Total  782.0 100.0 383.3 100.0 79.9 100.0 27.3 100.0 31.5 100.0 

   
Horticulture (%)  3.7 

 
3.6 

 
0.8 

 
0.5 

 
0.8 

 

 
Value of agriculture portfolio ($ million)

a
 278.3 

 
136.4 

 
28.4 

 
9.7 

 
11.2 

 

 
Value of horticulture portfolio ($ million)  27.0 

 
9.9 

 
4.4 

 
0.7 

 
2.8 
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Table 1: Agriculture and Total Loan Portfolio of Selected Banks 2013–2015 
bn = billion. 
a. Converted at the official exchange rate at 31 December 2015: $1 = UZS2809.98. 
Source: Bank audited financial statements and information provided for financial due diligence. 
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Table 1: Agriculture and Total Loan Portfolio of Selected Banks 2013–2015 

        

Qishloq Qurilish 
Bank  Ipoteka Bank  Xalq Bank  

 
Uzpromstroibank  

National Bank of 
Uzbekistan 

    

Value 
 

Value 
 

Value 
 

Value 
 

Value 
 

Financial Data and Indicators  
(UZS 
bn) % 

(UZS 
bn) % 

(UZS 
bn) % 

(UZS 
bn) % 

(UZS 
bn) % 

 
Loan portfolio at year end  

          

   
2013 2,152.5 

 
1,930.0 

 
1,471.7 

 
5,021.7 

 
6,822.3 

 

   

2014 3,029.2 
 

2,524.7 
 

1,614.6 
 

6,250.4 
 

8,635.1 
 

   
2015 3,646.6 

 
3,413.3 

 
1,883.2 

 
7,308.4 

 
10,679.7 

 

   
Average annual growth 2013 to 2015 

 
39.6 

 
36.7 

 
20.7 

 
29.2 

 
16.1 

 
Agriculture loan portfolio at year end  

          

   
2013 45.6 

 
60.1 

 
207.6 

 
45.4 

 
189.9 

 

   
2014 54.2 

 
76.6 

 
234.1 

 
36.6 

 
235.1 

 

   
2015 111.9 

 
16.7 

 
254.5 

 
40.7 

 
267.0 

 

   
Average annual growth  to 2015 

 
31.9 

 
-16.6 

 
47.1 

 
2.3 

 
12.0 

 
Agriculture share in total portfolio at year end (%)  

          

   
2013 

 
2.1 

 
3.1 

 
14.1 

 
0.9 

 
2.8 

   
2014 

 
1.8 

 
3.0 

 
14.5 

 
0.6 

 
2.9 

   
2015 

 
3.1 

 
0.5 

 
13.5 

 
0.6 

 
2.5 

 
Share of agriculture portfolio (2015)  

          

   
 Cotton and wheat  - - 0.4 2.1 74.5 29.3 3.0 7.4 21.0 8.9 

   
 Vegetables and horticulture  - - 8.9 53.3 7.4 2.9 10.2 25.1 2.8 1.2 

   
 Orchards and vineyards  - - 0.0 0.1 7.3 2.9 11.2 27.5 2.4 1.0 

   
 Greenhouses  11.5 10.3 0.0 0.1 4.6 1.8 8.0 19.7 14.6 6.2 

   
 Livestock  34.3 30.7 6.8 40.9 69.7 27.4 2.0 5.0 79.4 33.8 

   
 Storage  20.9 18.7 - - 6.9 2.7 4.2 10.2 4.7 2.0 

   
 Agricultural buildings  13.5 12.1 0.5 3.1 1.3 0.5 1.0 2.5 6.7 2.8 

   
 Agricultural machinery  26.2 23.4 0.0 0.3 80.3 31.5 0.5 1.3 33.9 14.4 

   
 Other  5.5 4.9 0.0 0.1 2.6 1.0 0.5 1.3 69.7 29.6 

   

 Total  111.9 100.0 16.6 100.0 254.5 100.0 40.7 100.0 235.2 100.0 

   
 Horticulture (%)  0.4 

 
0.4 

 
1.2 

 
0.5 

 
0.2 0.6 

 
Value of agriculture portfolio ($ million)  39.8 

 
5.9 

   
14.5 

 
83.7 

 

 
Value of horticulture portfolio ($ million)  11.5 

 
3.2 

 
9.3 

 
12.0 

 
12.1 
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Table 1: Agriculture and Total Loan Portfolio of Selected Banks 2013–2015 
bn = billion. 
a. Converted at the official exchange rate at 31 December 2015: $1 = UZS2809.98. 
Source: Bank audited financial statements and information provided for financial due diligence. 
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15. The combined agriculture portfolio of the banks listed in Table 1 at year-end 2015 
amounted to UZS22,465.9 billion ($8.0 billion). The share of agriculture in the total portfolio was 
8.2%, and that of horticulture 0.9%. This compares with the agriculture and horticulture sectors’ 
contributions to GDP of 18.3% and 10.6%, respectively in 2015. 

16. Expanding access to horticulture finance faces a number of constraints: 

(i) Limited understanding by farmers and processors of what types of technology are 
available and their appropriateness to their operations, 

(ii) Limited understanding by farmers and, to a lesser extent, processors, of financial 
management of their operations and how this relates to farm/enterprise cash flows 
and debt service capacity. Associated with this is farmers’ need to better 
understand the role of financial institutions and their relationship with them, 

(iii) Continuing state involvement and a general lack of transparency in farm production 
decision-making and output price setting and marketing coupled with the system of 
state subsidies for production of what the government regards as strategic crops. 
While this has mainly affected cotton and wheat production to-date, recent 
government policy announcements suggest that it may also spill over into 
horticulture.

 

 This affects farm profitability in that farmers are required to cultivate 
crops whose viability is uncertain and are prevented from cultivating crops that 
offer potentially higher returns. At the broader, economic level, this involves 
significant cost and unrealized potential. 

(iv) Associated with the state procurement system for cotton and wheat, is the focus of 
financial resources (credit and leasing) on the production of these two crops to the 
detriment of other subsectors such as fruit, vegetables and vineyards, 

(v) Limited understanding on the part of financial institutions of the agriculture sector 
and its specific financing needs, exacerbated by an apparent willingness to make 
lending decisions without fully taking into account farm/enterprise profitability. 
Financial institution staff need to better understand how to appraise loan/lease 
applications and supervise loan utilization both to minimize the risk of default and 
to avoid creating long-term indebtedness, 

(vi) A lack of access to long-term funds which can be used by financial institutions to 
finance investments with a long gestation period such as orchards or processing 
that requires a phased development of production and enterprise cash flow. In this 
context, financial due diligence on nine banks with potential to participate in 
HVCDP found that banks’ loan maturities are predominantly short term (up to 12 
months), 

(vii) Weak business environment. In 2015 Uzbekistan ranked 87 out of 189 countries 

covered by the World Bank “Doing Business” scoring system.
12

 For “trading across 
borders”, which is a key criterion for attracting potential foreign partners and/or 
foreign direct investment (FDI) and in accessing international horticulture markets, 
it is ranked 159. 

(viii) Restrictions on trade and foreign exchange that also limit FDI potential. 

                                                
12

 World Bank. 2016. Doing Business 2016 Measuring Regulatory Quality and Efficiency. Washington. 
(http://www.doingbusiness.org/~/media/GIAWB/Doing%20Business/Documents/Annual-Reports/English/DB16-
Full-Report.pdf). 
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D. Demand Analysis and Comparative Advantage 

17. Horticulture production has grown significantly over the last decade. In 2005, production 
was estimated at 6.6 million tons (footnote 2). By 2015, production had reached 19.0 million 
tons, representing an average annual growth rate of 12.5%. This has had a marked impact upon 
average Uzbek food consumption patterns. In the early 2000s, per capita consumption of fruit in 
Uzbekistan was below that of the average for CIS countries and well below the average for 
developed countries. According to FAOSTAT data, in 2003, per capita fruit consumption was 
30.3 kg per year in Uzbekistan compared with averages of 40.9 kg in the CIS and 87.0 kg in 
developed countries. The situation with respect to vegetable consumption was better, though at 
116.1 kg per capita in 2003, it was below that of both Kazakhstan (131.0 kg) and Kyrgyz 
Republic (132.6 kg). The growth in supply has resulted in an increase in consumption of fruit 
and vegetables. Per capita consumption of vegetables doubled from 2003 to 2013, and that of 
fruit increased by 2.1 times for vine crops (melons, etc), by 2.4 times for stone fruits, and by 2.6 

times for grapes.
13

 As a result, the share of fruit and vegetables in the average Uzbek daily 
energy supply has also increased. In 2002, fruit and vegetables accounted for 1.5% and 3.1% 

respectively.
14

 The respective shares had risen to 1.9% and 3.7% by 2014. This has coincided 
with an improvement in overall dietary energy supply from 102% of the recommended level in 
2002 to 122% of the recommended level (2,350 kcal per capita per day) in 2014. From the 
nutritional standpoint, Uzbekistan performs well in respect of fruit and vegetables consumption. 
Variations by region and by income group are likely to exist but data are not available to 
estimate the extent of such variations. Demand in Uzbekistan will derive, therefore, partially 
from population growth (supply has, as noted, considerably outstripped population growth in 
recent years, which averaged 1.6% per year between 2000 and 2014) but principally from 
changing patterns of demand as household incomes rise and consumer demand higher levels 
of fruit and vegetable quality and safety, and for a higher proportion of processed products. 
According to Ministry of Agriculture and Water Resources (MAWR) data (footnote 2), in 2015, 
an estimated 80% of fruit and vegetables was consumed fresh, 14% processed, 3% exported 
and 3% retained for seed  

18. While there is likely to be a shift in the pattern rather than significant increase in the 
volume of domestic demand, the major source of demand is expected to be exports. Growth in 
the volume, diversity and value of exports was considerable between 2005 and 2015. According 
to MAWR data, the volume of exports increased by 1.8 times and the value 18-fold over the 
period. Total exports in 2015 amounted to 610,600 tons, of which 75.1% were fresh, 21.0% 
dried and 3.9% processed. Uzbekistan’s traditional export markets for fruit and vegetables were 
Russia and Kazakhstan. While they remain the major destinations, as of 2015 Uzbekistan 
exported over 180 fruit and vegetable products to more than 80 countries. According to MAWR 
estimates, exports are forecast to rise significantly by 2020 (Table 2).  

                                                
13

 United States Department of Agriculture. Global Agricultural Information Network (GAIN). 2014. Uzbekistan Fresh 
Deciduous and Stone Fruits. (GAIN Report UZ4001). Washington. 

14

 Food and Agriculture Organization of the United Nations. 2014. Food and Nutrition in Numbers 2014. Rome. 
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Table 2: Forecast Exports of Horticulture Products (2020) 

Item 

Volume (‘000 ton) Value ($ million) Average Annual 
Growth Rate (%)a 2015 2020 2015 2020 

Vegetables 286.6 1,212.3 478.7 2,024.6 33.4 
Melons 7.7 267.4 5.1 178.0 103.3 
Fruit 108.7 383.0 359.0 1,264.9 28.6 
Grapes 186.9 326.3 350.0 611.1 11.8 
Total 589.9 2,189.1 1,192.8 4,078.6 30.0 
a
 Average annual growth rates are the same for volume and value, subsuming a constant value per ton in US dollar 

terms over the period. 
Source: Ministry of Agriculture and Water Resources. 
 
 

19. The average annual growth rates indicated in Table 2 appear ambitious, especially for 
melons, and actual growth may be expected to be rather lower. However, the average annual 

rate of growth of exports from 2000 to 2013 was 25.7%,
15

 increasing from $68.7 million in 2000 
to $1.35 billion in 2013. While this growth was from a low base, it was achieved in spite of 
government agriculture sector policy that focused on cotton and wheat and effectively 
constrained horticulture access to land, inputs, machinery, finance, etc. Now that government is 
actively supporting horticulture development, for instance through export promotion via 
Uzagroexport and provision of finance through HVCDP, increases in exports of this level may 
be achievable. It is, nonetheless, indicative of the significance attached to export growth by the 
government. It is not specified, but much of this growth in exports is expected to be absorbed by 
Uzbekistan’s traditional CIS markets. However, there is also scope for Uzbek horticulture 
exports in European markets, where fruit and vegetables consumption is relatively low based on 
recommended nutritional requirements. In only four countries of the World Health Organization 
(WHO) European Region did fruit and vegetables consumption exceed the WHO recommended 

level of 400 grams (g) per capita per day in 2011.
16

 The mean intake across the region was 386 
g per capita per day, comprising 166 g of fruit and 220 g of vegetables. The situation is similar in 
the 28 countries of the European Union, where average fruit and vegetables consumption in 

2013 was 342 g per capita per day, around 85% of the minimum recommended WHO intake.
17

 
However, accessing European, especially European Union, markets will require improvement in 
horticulture quality and safety standards and certification systems. In this context, Uzbekistan 
must improve its performance compared with its major competitors' (China, Iran, Poland, and 
Turkey) in areas of price, product variety, design, and packaging. This reflects importers' and 
consumers' preference for (i) consistent and timely supply, (ii) guaranteed quality, (iii) product 
variety (width and depth of product range), (iv) visual appearance, and (v) price competitiveness 
(though increasingly, as markets become more sophisticated, price is relatively less important). 
These factors form the basis of market loyalty between producers/exporters and 
importers/consumers in destination markets. 

20. Much of the projected increase in exports is for fresh produce, though there is also 
significant scope for exports of processed produce. In this context, government forecasts 
foresee the construction or modernization of over 100 processing plants for finished and semi-

                                                
15

 Detailed Sector Assessment, Supplementary Document 14. 
16

 European Food Information Council (EUFIC). 2012. Fruit and vegetable consumption in Europe – do Europeans 
get enough? Brussels. http://www.eufic.org/article/en/expid/Fruit-vegetable-consumption-Europe/. 

17

 European Fresh Produce Association. 2015. Freshfel Consumption Monitor. Brussels. 
http://www.freshfel.org/asp/what_we_do/consumption_monitor.asp. 
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finished product, with a combined cost of $461 million by 2020. Meeting this projected demand 
will require significant investment in the processing subsector. As well as the demand for fruit 
and vegetable processing facilities, there is an indirect demand for investment in the 
manufacture of equipment to process, label, and package products. There is high demand for 
packaging materials, such as cardboard, paper, glass, aluminum foil, and shrink wrap, but these 
materials are not produced in Uzbekistan. Small scale processing equipment is in demand and 
is more affordable for small businesses. Cold storage warehouse equipment is also in high 
demand. Uzbekistan’s food processing industry needs newer technology and equipment related 
to cooling, processing, packaging and storage to improve the quality and longevity of fruit and 
vegetables. Integrated chains of production need to be introduced to maintain the cold chain 
and utilize new technologies and best practices throughout production, transportation, 
processing and storage of sensitive categories of fruit and vegetables to improve quality, safety 
and efficacy.  

21. Comparative advantage. Since independence in 1991, Uzbekistan’s horticultural 
exports have largely been confined to Russia and Kazakhstan. Estimates of revealed 
comparative advantage (RCA) indices for Uzbekistan’s main horticultural exports, however, 
suggest that the country has a comparative advantage with respect to the rest of the world and 
the potential to penetrate additional markets for its horticultural produce. From 2000 to 2013, 
Uzbekistan’s RCA indices for all exports have generally increased, especially those for apricot, 
dried fruits, grapes, and fresh vegetables (Figure 1). Significant improvements in RCA occurred 
after 2002, when there were considerable spikes in RCA for grapes, tomatoes, and fresh 
vegetables. Furthermore, exports of peaches and nectarines obtained comparative advantage 
during the same period. 
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Figure 1: Trends in Uzbekistan’s Revealed Comparative Advantage Indices with Respect 
to the Rest of the World for Selected Horticultural Products, 2000 to 2013 

 

 
 
Source: FAOSTAT 
 

22. On a regional level, Uzbekistan also has comparative advantage in producing apricots, 
dried and fresh fruits, grapes, and fresh vegetables with respect to other regions of the world 
(Table 3). However, the country does not have comparative advantage in exporting raisins and 
tomatoes with respect to other exporters in Western Asia. This is also the case for Central 
America in terms of tomato production and Southern Europe in terms of the production of 
peaches and nectarines. Overall, the RCA analysis suggests that Uzbekistan is more 
specialized in producing horticultural products than producers from the rest of the world, 
indicating the potential for Uzbekistan to expand its export market. 
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Table 3: Revealed Comparative Advantage of Uzbekistan’s Major Horticultural Exports by Region (average 2000 to 2013) 

Region 

Major Horticultural Exports 

Apricot Dried Fruit Fresh Fruit Grapes 
Peach and 
Nectarine Raisins Tomato 

Fresh 
Vegetables 

L A L A L A L A L A L A L A L A 

Africa 3.90 49.19 3.02 20.43 2.79 16.33 1.09 2.98 2.17 8.75 2.25 9.49 1.10 3.02 0.65 1.92 
Northern 
America 5.05 156.74 2.25 9.53 4.26 70.53 8.86 

7,029.
71 2.10 8.19 1.94 6.95 1.64 5.14 2.34 10.42 

Central America 11.72 123,467.78 3.85 46.97 4.18 65.61 1.88 6.55 5.85 347.37 5.09 163.08 -0.82 0.44 0.27 1.31 
South America 6.37 585.92 2.83 17.02 4.08 59.01 1.12 3.06 2.16 8.66 2.32 10.19 6.71 820.90 5.40 221.13 
Eastern Asia 7.47 1,750.83 1.46 4.32 2.13 8.39 2.42 11.22 2.99 19.81 3.08 21.81 3.20 24.62 1.42 4.15 
Southern Asia 4.70 110.29 1.61 5.00 2.69 14.68 0.93 2.54 4.42 83.12 0.78 2.19 3.23 25.37 1.35 3.85 
South-Eastern 
Asia 10.25 28,146.34 1.37 3.94 1.98 7.21 1.76 5.79 8.36 4269.35 5.87 355.92 4.67 107.21 2.61 13.59 
Western Asia 

2.23 9.32 2.04 7.67 1.77 5.85 0.54 1.72 1.38 3.98 
-

0.12 0.89 -0.16 0.85 0.87 2.38 
Northern Europe 6.26 522.08 2.99 19.90 4.89 133.61 0.81 2.26 3.61 37.07 4.25 70.30 3.50 33.21 3.34 28.26 
Southern Europe 2.25 9.48 1.77 5.86 2.90 18.11 1.40 4.07 -0.48 0.62 2.97 19.58 0.28 1.32 1.08 2.95 
Western Europe 3.26 26.17 2.41 11.19 3.63 37.65 0.09 1.09 2.44 11.52 3.94 51.41 1.02 2.78 1.99 7.30 
Oceania 4.58 97.61 4.61 100.76 5.35 210.17 0.99 2.69 3.26 25.99 4.47 87.13 4.46 86.78 3.70 40.48 
World 3.60 36.54 2.13 8.40 3.06 21.39 0.70 2.01 1.56 4.74 2.38 10.77 1.18 3.27 1.80 6.05 
A = Actual. If RCA > 1 (< 1), then country j has comparative advantage (disadvantage) in producing commodity i, over the reference region or the rest of the world. 
L = Logarithmic. If RCA > 0 (< 0), then country j has comparative advantage (disadvantage) in producing commodity i, over the reference region or the rest of the world. 
 
Equation for Revealed Comparative Advantage Index: 

 𝑅𝐶𝐴 = 𝑙𝑛 {
[𝑋𝑖𝑗 (∑ 𝑋𝑖𝑗

𝑛
𝑖=1 )⁄ ]

[(∑ 𝑋𝑖𝑗
𝑚
𝑗=1 )/(∑ ∑ 𝑋𝑖𝑗

𝑛
𝑖=1

𝑚
𝑗=1 )]

} 

 
where: Xij = value of export (in $) of commodity i by country j; i = 1,…,n commodities; j = 1,…,m countries; If RCA > 0 (< 0), then country j has comparative advantage (disadvantage) 
in producing commodity i, over the reference region or the rest of the world. 

Source: FAOSTAT. 
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23. In the case of grape exports, in 2013, the top three importers of grapes were Germany 
($690 million), China ($515 million), and Canada ($440 million). These countries are 
coincidentally Uzbekistan’s traditional trading partners for raisins. However, Germany largely 
imports grapes from the Netherlands and Italy, while China and Canada generally import grapes 
from the Americas, mainly Chile, USA, and Peru. The RCA analysis indicates that Uzbekistan 
has the potential to penetrate the markets for grapes in Germany, China, and Canada since it 
has comparative advantage in the export of grapes with respect to other exporters in Europe 
and the Americas. Entering these markets depends several other factors relating to international 
trade, including logistical, political, and environmental considerations. 

E. Methodology and Assumptions 

1. Without Project Scenario 

24. Without investments in farm and agribusiness productivity and efficiency improvements, 
the horticulture sector is unlikely to realize its potential for national economic growth and 
employment generation. Without access to investment and working capital finance for the 
introduction of appropriate technologies and training to improve technical and managerial skills, 
farmers are unlikely to be able to reverse the overall trend in yields and production. Upstream of 
production, while input supply enterprises are emerging, there remains a deficit of inputs 
appropriate to fruit and vegetable production. The availability of appropriate farm machinery, 
either owned or rented, is almost non-existent. Without the demand-pull effect of increased 
farmer incomes and access to finance to invest in such enterprises, their development will be 
curtailed which will negatively affect the potential to attain increased productivity. Downstream, 
without investments expected under HVCDP in improved post-harvest handling, storage and 
transport 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 also affect processing enterprises which will continue to face a lack of raw 
material and to have to accept raw material inappropriate for processing purposes. 

25. On the basis that all subproject investments will be demand driven and cannot be 
identified in advance, it is not possible to determine a without project situation for such 
subprojects. For the purpose of the analysis, therefore, indicative subprojects analyzed are 
assumed to be new ventures and all outputs and benefits assumed to be incremental. 

2. Project Benefits 

26. The major benefits from the project will derive from growth in the number of modern 
production units and improvements in on-farm productivity, and an expansion of capacity and 
increased efficiency in upstream and downstream agribusiness enterprises. Significant benefits 
will accrue from project investments in private enterprises in the form of greater value added to 
fruit and vegetable products. Incremental economic returns will derive from improved product-
quality and associated price premia from specialized post-harvest storage and handling and 
product processing. Post-harvest enterprises engaged in marketing, exporting, and processing 
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 
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finished fruit and vegetable products within Uzbekistan rather than exporting part-processed 
product and re-importing finished product. 

27. 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 for the five-year period of the project. 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 eight indicative investment models have been 
developed and appraised in financial and economic terms. The investment models developed 
cover (i) tomato production in a standard greenhouse, (ii) tomato production in a hi-tech 
(hydroponic) greenhouse, (iii) intensive grape production, (iv) intensive cherry production, (v) 
field production of vegetables (dehkan farm), (vi) fruit tree nursery, (vii) cold storage, and (viii) 
fruit processing. It is assumed that if these indicative investments appear viable, then there is 
clear potential for similar investments to be financed under the project to be viable. 

3. Financial and Economic Analysis 

28. Financial analysis has been conducted on the basis of estimates of subproject 
investment and operating inputs and outputs derived from farmer group discussions and 
interviews with post-harvest enterprise staff. Financial cash flows for an assumed subproject life 
of 10 years have been derived from these input and outputs and prevailing market prices for 
subproject inputs and outputs. Prices are estimated in Uzbek sum (UZS) and are based on July 
2016 estimates. 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 considered. 
Cash flows have been estimated for the subproject irrespective of financing, for the subproject 
after financing and for the subproject after financing and tax. Subproject financial internal rates 
of return (FIRRs) have been estimated from the resulting cash flows. Financing flows have been 
based on the expected terms and conditions that will apply to the individual types of subproject 
investments. Financing of 75% of investment costs and an interest rate of 16% per year have 
been assumed in all cases. Subloan maturities vary between three and five years depending on 
the phasing of subproject outputs and the attainment of revenues. Similarly, the inclusion of a 
grace period on principal repayment reflects subproject gestation. These subloan terms and 
conditions are based on discussions with PFIs and an indication of their likely terms and 
conditions for financing such investments. Depending on the nature of each investment’s 
phasing, there will also be 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. For estimating the cash 
flow after financing and tax, two tax regimes have been applied. For production (farm) activities, 
a revenue tax of 5.0% and a land tax of 2.5% (based on revenue) have been applied. For non-
production activities, a rate of 7.5% of profit based on cash flow after financing has been applied 
in all subprojects. No account has been taken of depreciation in the estimation of tax. As such, 
the cash flow after financing and tax understates the actual cash flow and resulting FIRR. 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. 

29. Sensitivity analysis based on switching values has been undertaken for each subproject. 
Switching values for revenues, investment costs and operating costs have been calculated on 
the FIRR before financing and tax to determine the intrinsic susceptibility of a subproject to 
adverse movements in revenues and costs, either input/outputs levels or prices. Switching 
values indicate the adverse percentage change in revenues and costs that would result in the 
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FIRR falling to the weighted average cost of capital (WACC). The WACC is estimated on the 
basis of debt financing of 75.0% of subproject investment cost at an interest rate of 16.0% per 
year, equity financing of 25% at a nominal rate of return on equity (ROE) of 12.0%, a tax rate of 

7.5% on profit, and inflation of 10.0% in 2016.
18

 The resulting WACC is 3.7% (Table 4). 

Table 4: Derivation of the Weighted Average Cost of Capital 

Finance Source Amount 

Share 

(%) 

Interest 

(%) 

Tax 

Rate
a 

(%) 

Tax 

Factor 

Inflation
b
 

(%) 

Inflation 

Factor 

 

Subloan 75 75.0 16.0 7.5 0.93 10.0 0.2948 

 

Government 0 0.0 0.0 0.0 1.00 0.0 0.0000 

 

Equity 25 25.0 12.0 0.0 0.93 10.0 0.0901 

  

100 100.0      

WACC (%) 3.73 

      WACC = weighted average cost of capital. 
Sources: 
a
 Deloitte. 2016. International Tax Uzbekistan Highlights 2016. 

http://www2.deloitte.com/content/dam/Deloitte/global/Documents/Tax/dttl-tax-uzbekistanhighlights-2016.pdf 
b
  ADB. 2016. Asian Development Outlook. Manila. http://www.adb.org/countries/uzbekistan/economy#tabs-0-1. 

 

30. Economic analysis has been conducted on each investment model to assess the 
potential impact at the broader economic level. Financial prices have been converted to 

economic prices in accordance with the domestic price numeraire,
19

 in which tradable inputs and 
outputs have been converted using parity prices where feasible or by the application of 
conversion factors, and nontraded inputs and outputs are valued at their domestic prices. The 
standard conversion factor (SCF) is estimated to be 0.60 (Table 5). Where appropriate, shadow 

exchange rate factor (SERF) of 1.67
20

 has been applied in estimating economic prices. 

                                                
18

 The rate of inflation is derived from: ADB. 2016. Asian Development Outlook. Manila. 

http://www.adb.org/countries/uzbekistan/economy#tabs-0-1. 
19

 Using the domestic currency at the domestic price level. Input and output prices have been estimated in Uzbek 
sum. Cash flows are presented in US dollars for illustrative purposes. 

20

 The SERF is the inverse of the SCF. 

http://www.adb.org/countries/uzbekistan/economy#tabs-0-1
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Table 5: Derivation of the Standard Conversion Factor 

Item Value ($ million) 

Total Imports (M)
a
 15,573.12 

Total Exports (X)
a
 15,364.76 

  
 

Import Duty (70%)
b
 10,901.18 

Sales Tax on Imports (20%)
b
 3,114.62 

Subsidy on Imports (0%) 0.00 

Net Value of Taxes on Imports (Tm)  14,015.81 

  
 

Export Duty (0%)
b
 - 

Export Rebates (43%) 6,606.85 

Net Value of Taxes on Exports (Tx)  -6,606.85 

 
 

Exports + Imports  30,937.88 

Imports + Tm 29,588.93 

Exports - Tx  21,971.61 

Standard Conversion Factor (SCF) 
(M+X / [M+Tm]+[X-Tx]) 0.60 
Shadow Exchange Rate Factor 
(1/SCF) 1.67 
a
 FAOSTAT, average values 2010 to 2014. 

b
 Price Waterhouse Coopers. 2014. Guide to Doing Business and Investing in Uzbekistan. 

c 
United States Department of Agriculture. 2012. A Report from the Economic Research Service: Economic Policy 
and Cotton in Uzbekistan. (CWS-12h-01). 

 

31. Since there are no international reference prices for fruit and vegetables,
21

 parity prices 
have been estimated for outputs destined for export on the basis of prices reported in examples 
of contracts concluded by Uzagroexport and in press releases indicating export prices on the 

First International Fruit and Vegetable Fair held in Tashkent in July 2016.
22

 These prices are 
Uzbek border free carrier prices and are considered to adequately reflect the Uzbek reference 
price for traded outputs. For imported inputs used in crop production, international reference 
prices from the World Bank Pink Sheet have been used to estimate border prices for urea, 
phosphate and potassium fertilizers. For agrochemicals, economic prices have been estimated 
by the application of the SERF. Parity price estimates for traded outputs and inputs are 
presented in the appendix, Table A1 to Table A7. Transfer payments including loan interest 
payments and taxes have been excluded. 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 are assumed to be equal to their economic cost. This will tend to 

                                                
21

 For instance published in the World Bank Commodities Price Data (the Pink Sheet). 
http://www.worldbank.org/en/research/commodity-markets. 

22

 http://www.freshplaza.com/article/161395/Uzbekistan-Apricot-kernels-most-expensive-ag-export. 
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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. 

32. From the resulting economic cash flow an EIRR has been estimated. 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 assumed economic opportunity cost of capital (OCC) of 
12%. 

F. Greenhouse Tomato Production (1 ha) Financial and Economic Analysis 

33. The purpose of the subproject is to realize the advantages that greenhouse cultivation in 
a controlled environment offers over open-field cultivation. Crops may be brought to harvest and 
marketed earlier in the season and/or in the off-season, thereby attracting higher prices at that 
time of year. In addition, greenhouse yields are considerably higher and losses lower than under 
open-field production since it is possible to offset variations in weather conditions and much 
more effectively control pests and diseases. As a result, product quality, safety and appearance 
are better, which enables a price premium to be gained even when open-field cultivated product 
begins to reach the market. Improved quality also facilitates access to export markets. 
Greenhouse cultivation also results in significantly more effective use of water per unit of 
product. The greenhouse is constructed of plastic film, rather than glass, mainly because the 
extra insulation afforded by glass is not required in most parts of Uzbekistan given the climate. 
The investment model analyzed is based on the production of tomatoes in a 1 ha greenhouse 
but a variety of alternative crops could be cultivated. 

1. Subproject Costs 

34. The total investment cost of the subproject is estimated at $121,660 for construction of 
the greenhouse. Of this, 56% comprises the installation of the heating system. Loan financing of 
$91,240 has been assumed for a period of three years with no grace period reflecting the 
investment cash flow. Annual operating costs are relatively low at $3,180 per year, covering 
seed, fertilizers, agrochemicals, irrigation, utilities and labor. 

2. Subproject Benefits 

35. The greenhouse is expected to begin production immediately following construction and 
is estimated to produce 35.0 tons of tomato from the first year onwards. At a unit price of $1.20 
(UZS3,500) per kg, this will generate an annual revenue of $41,880.  

3. Financial and Economic Returns 

36. Annual net profit after tax at full development (following loan repayment) is estimated at 
$35,800, representing a profit margin on sales of 84.9%, with an ROA of 29.2% and an ROE 
above 100%. The FIRR is estimated at 29.4%, the FIRR after financing at 38.2%, and FIRR 
after financing and tax at 32.8%. Sensitivity analysis relating to the FIRR before financing and 
tax indicates that the investment is not sensitive to a fall in revenue or an increase in either 
investment or operating costs. Revenue could fall by 57.1% before the FIRR fell to the level of 
the WACC. This is considered to be highly unlikely. The investment is not sensitive to increases 
in either investment or operating costs, for which switching values exceed 100%. The 
investment would generate an estimated $3,140 per year in tax revenues. 
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37. In the economic analysis of the subproject, tomatoes are assumed to be traded and the 
economic price of tomato has been based on the estimated farm-gate export parity price of 
$0.80 (UZS2,342) per kg (Table A1). Fertilizers are assumed to be traded and import parity 
prices have been used. The price of agrochemicals, which are also assumed to be traded, have 
been derived by converting the financial price by the SERF. On the basis of the resulting 
economic cash flow, an EIRR of 15.4% has been estimated, indicating that the investment is 
economically viable. Sensitivity analysis indicates that economic viability is relatively sensitive to 
adverse movements in outputs with a switching value of 10.9%. With increasing penetration into 
both existing and new export markets, growing demand for Uzbek products mitigate risk if 
reduced export sales and/or prices. Sensitivity to investment and operating costs is lower, with 
switching values of 14.2% and 89.1% respectively. 

G. Hydroponic Greenhouse Production (1 ha) Financial and Economic Analysis 

38. The subproject is based on a standard greenhouse but cultivation is hydroponic, utilizing 
nutrient-laden water rather than soil for plant nourishment. Because it does not require natural 
precipitation or fertile land in order to be effective the hydroponic greenhouse provides 
opportunities in areas not usually suited to open-field cultivation. This makes it suitable for 
establishment in peri-urban areas, close to consumer markets (or export hubs), where space 
may be particularly limited. This has the added benefit of a reduction in habitat intrusions, fewer 
food miles, and lower carbon emissions. The re-use of nutrient water supplies also limits 
general pollution of land and water, since runoff in weather-independent facilities is not a 
concern. Although establishment costs are much higher, productivity is significantly higher in a 
hydroponic greenhouse than a standard greenhouse. The growing season can also be 
extended. Water use is also higher (up to twice as much as field production) but the conversion 
rate of water (in grams of fruit per liter of water used) can be over five times higher than field 

production.
23

  

1. Subproject Costs 

39. The total investment cost of the subproject is estimated at $758,650 for construction of 
the greenhouse, irrigation system, machinery and growing medium. Loan financing of $568,990 
has been assumed for a period of five years with a one-year grace period reflecting the 
investment cash flow. Annual operating costs amount $8,090 per year, covering seed, fertilizers, 
agrochemicals, irrigation, utilities and labor. 

2. Subproject Benefits 

40. The greenhouse is expected to begin production immediately following construction and 
is estimated to produce 50.0 tons of tomato in the first year onwards. Production is projected to 
increase over the following three years to reach a maximum of 120.5 tons at full development in 
the fourth year. At a unit price of $1.88 (UZS5,500) per kg, this will generate an annual revenue 
of $226,580. The higher price for tomato, compared with the standard greenhouse, reflects both 
the facility to produce and sell in the off-season and a premium for higher quality. 

                                                
23

 Practical Hydroponics and Greenhouses. 2007. Issue 94. http://www.hydroponics.com.au/issue-94-field-vs-
glasshouse-tomatoes/ 
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3. Financial and Economic Returns 

41. Annual net profit after tax at full development (following loan repayment) is estimated at 
$201,500, representing a profit margin on sales of 88.9%, with an ROA of 26.6% and an ROE 
above 100%. The FIRR is estimated at 19.1%, the FIRR after financing at 21.6%, and FIRR 
after financing and tax at 17.9%. Sensitivity analysis relating to the FIRR before financing and 
tax indicates that the investment is not sensitive to a fall in revenue or an increase in either 
investment or operating costs. Revenue could fall by 49.4% before the FIRR fell to the level of 
the WACC. This is considered to be highly unlikely, especially given that the projected level of 
production is considerably below the potential for this type of greenhouse. The investment is not 
sensitive to increases in either investment or operating costs, for which switching values are 
over 100%. The investment would generate an estimated $16,990 per year in profit-tax 
revenues. 

42. Economic analysis of the hydroponic greenhouse suggests that the price premium for 
off-season, higher quality tomatoes that may be commanded in the domestic market, will not 
necessarily be captured in export markets. The economic price of tomato from the hydroponic 
greenhouse has been based on the estimated farm-gate export parity price of $1.30 (UZS3,792) 
per kg (Table A2). Fertilizers are assumed to be traded and import parity prices have been 
used. The price of agrochemicals, which are also assumed to be traded, have been derived by 
converting the financial price by the SERF. On the basis of the resulting economic cash flow, an 
EIRR of 10.2% has been estimated, indicating that the investment is marginally not 
economically viable at the estimated export price, even for off-season sales and higher quality 
tomatoes. Economic viability, with an EIRR equal to the OCC of 12%, would be achieved at an 
export price of $1.41 (UZS4,130) per kg. This represents an increase of 8.7% over the 
estimated border price.  

H. Intensive Grape Production (1 ha) Financial and Economic Analysis 

43. Uzbekistan is a major exporter of fresh grapes, notably to Russia, with the favoured 
Rizamat variety attracting high prices in international markets. According to the Ministry of 

Economy, Uzbekistan created 9,200 hectares of intensive vineyards in 2015.
24

 The subproject 
would contribute to further expansion of production. The proposed production system is based 
on planting with 4 meter (m) by 2 m spacing, equating to 2,250 vines per ha. Vines are trained 
on wires strung between support poles, using 25 rows and 10 poles per row. Watering is via drip 
irrigation.  

1. Subproject Costs 

44. Establishment of the grape vineyard is estimated to cost $31,400. The main cost 
components are the drip irrigation system and network at $8,490 (27.0% of the total), saplings 
at $6,920 (22.0%) and support poles at $5,980 (19.0%). Loan financing of $23,550 has been 
assumed for a period of five years with grace period of one year reflecting the build-up to full 
production and the lack of output in the first year. Annual operating costs are estimated at 
$34,020 per year, principally for the operation of the drip irrigation system. 
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 Reported in UzDaily, February 2016. https://www.uzdaily.com/articles-id-35044.htm.  

https://www.uzdaily.com/articles-id-35044.htm
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2. Subproject Benefits 

45. The investment is expected to produce 30.0 tons of table grapes in the second year after 
establishment, rising to 45.0 tons per year by the fourth year. Based on a price of $1.20 
(SUM3,500) per kg, this results in an annual revenue at full development of $53,850.  

3. Financial and Economic Returns 

46. Annual net profit after tax at full development (following loan repayment) is estimated at 
$15,790, representing a profit margin on sales of 29.3%, with an ROA of 50.3% and an ROE 
above 200%. The FIRR is estimated at 15.0%, the FIRR after financing at 14.7%, and FIRR 
after financing and tax at 8.0%. Sensitivity analysis relating to the FIRR before financing and tax 
indicates that the investment is sensitive to a fall in revenue or an increase in operating costs. 
Revenue could fall by 14.4% before the FIRR fell to the level of the WACC. The investment is 
not sensitive to increases in investment cost for which switching value exceeds 160%. It is more 
sensitive to adverse movement in operating cost, which have a switching value of 18.7%. The 
investment would generate an estimated $4,040 per year in tax revenues. 

47. Export prices obtained for grapes cover two varieties, Kishmish and Rizamat. Prices 
specified in Uzagroexport contracts for July 2016 are $920 per ton and $1,840 per ton 
respectively. The economic analysis has been based on the lower value Kishmish variety. The 
estimated farm-gate export parity price for the Kishmish variety is $1.49 (UZS4,372) per kg 
(Table A3). On the basis of the resulting economic cash flow, an EIRR of 29.8% has been 
estimated, indicating that the investment is highly economically viable. Sensitivity analysis 
indicates that economic viability is not sensitive to adverse movements in outputs or operating 
costs with switching value of 23.2% and 35.2%. Economic viability of the subproject would be 
significantly enhanced by cultivation of the Rizamat variety, for which export prices are double. 
In fact prices quoted for contracts concluded at the July trade fair in Tashkent (para 29) for 
Rizamat variety grapes were as high as $2,500 per ton. 

4. Subproject Benefit Distribution and Poverty Impact 

I. Intensive Cherry Production (1 ha) Financial and Economic Analysis 

48. In 2015, 9,700 ha of intensive orchards were established according to the Ministry of 
Economy (footnote 24). However, as of 2015, only 28,000 ha, equal to 10.5% of the total area 
under orchards, were under high-yielding intensive production (footnote 2), indicating significant 
scope to expand the use of dwarf and semi-dwarf varieties. With support of the United States 
Agency for International Development (USAID) AgLinks Plus project, the tree fruit sector is 
moving to integrated intensive orchard management, which combines dwarf tree varieties, 
trellising and drip irrigation in a high-density production system. The subproject would adopt the 
same technology. Saplings would be planted in 4m by 5m spacing, with 600 saplings per ha. 
Water would be delivered via a drip irrigation system. 

1. Subproject Costs 

49. The cost of establishing the intensive cherry orchard is estimated at $9,740, consisting 
principally of the drip irrigation system and pipe network, which account for 73% of the 
investment cost. Loan financing of $7,300 has been assumed for a period of five years with 
grace period of one year reflecting the build-up to full production and the lack of output in the 
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first year. Annual operating costs are estimated at $41,770 per year, principally for the operation 
of the drip irrigation system. 

2. Subproject Benefits 

50. The investment is expected to produce 20.0 tons of cherries in the second year after 
establishment, rising to 30.0 tons per year by the fourth year. Based on a price of $2.05 
(SUM6,600) per kg, this results in an annual revenue at full development of $61,540.  

3. Financial and Economic Returns 

51. Annual net profit after tax at full development (following loan repayment) is estimated at 
$15,150, representing a profit margin on sales of 24.6%, with an ROA and an ROE both above 
100%. The FIRR is estimated at 20.9%, the FIRR after financing at 21.3%, and FIRR after 
financing and tax at 13.0%. Sensitivity analysis relating to the FIRR before financing and tax 
indicates that the investment is sensitive to a fall in revenue or an increase in operating costs. 
Revenue could fall by 15.6% before the FIRR fell to the level of the WACC. The investment is 
not sensitive to increases in investment cost for which switching value exceeds 100%. It is more 
sensitive to adverse movement in operating cost, which have a switching value of 19.0%. The 
investment would generate an estimated $4,620 per year in tax revenues. 

52. The estimated farm-gate export parity price for cherries is $2.78 (UZS8,142) per kg 
(Table A4). On the basis of the resulting economic cash flow, an EIRR of 50.0% has been 
estimated, indicating that the investment is highly economically viable. Sensitivity analysis 
indicates that economic viability is not sensitive to adverse movements in outputs or operating 
costs with switching value of 32.6% and 50.4%. 

J. Dehkan Field Vegetable Production (1 ha) Financial and Economic Analysis 

53. The project would, in addition to intensive fruit cultivation, support field production of 
vegetables for dehkan (small-scale) farmers. The subproject includes land preparation and the 
purchase of a tractor for cultivation. The investment model is based upon the production of 
cabbage but it would be suitable for a variety of crops according to demand. It is assumed that 
production would be for the domestic market, though potential for export also exists.  

1. Subproject Costs 

54. The total investment cost of the subproject is estimated at $14,530, consisting principally 
of the purchase of a tractor for $13,680. Loan financing of $10,900 has been assumed for a 
period of three years with no grace period reflecting the investment cash flow. Annual operating 
costs are $1,680 per year, covering seed, fertilizers, agrochemicals, fuel, irrigation, utilities, 
labor, etc. 

2. Subproject Benefits 

55. The model is based on the production of cabbage and an output of 20.0 tons is expected 
in the first year, rising to 30.0 tons in the second year and thereafter. At a unit price of $0.17 
(UZS500) per kg, this will generate an annual revenue of $5,130. 
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3. Financial and Economic Returns 

56. Annual net profit after tax at full development (following loan repayment) is estimated at 
$3,070, representing a profit margin on sales of 59.8%, with an ROA of 21.1% and an ROE of 
84.5%. The FIRR is estimated at 17.2%, the FIRR after financing at 17.7%, and FIRR after 
financing and tax at 13.4%. Sensitivity analysis relating to the FIRR before financing and tax 
indicates that the investment is not sensitive to a fall in revenue or an increase in either 
investment or operating costs. Revenue could fall by 30.1% before the FIRR fell to the level of 
the WACC. This is considered to be highly unlikely. The investment is not sensitive to increases 
in either investment or operating costs, for which switching values exceed 80%. The investment 
would generate an estimated $380 per year in tax revenues. 

57. The subproject is based on the example of the cultivation of cabbage, which for the 
purposes of the economic analysis are assumed to be nontraded and for sale in the domestic 
market. Converting the financial cash flow to economic terms is limited to the use of parity 
prices inputs. Fertilizers are assumed to be traded and import parity prices have been used. The 
price of agrochemicals, which are also assumed to be traded, have been derived by converting 
the financial price by the SERF. On the basis of the resulting economic cash flow, an EIRR of 
14.2% has been estimated. This exceeds the OCC of 12.0%, indicating that the investment is 
economically viable. However, sensitivity analysis indicates that economic viability is highly 
sensitive to both revenue and costs. The switching value for revenue is only 5.1%, while those 
for investment costs and operating costs are 9.7% and 12.2%, respectively. Small changes in 
production and/or output prices and operating costs, in particular, such as increases in input 
prices, could render the investment nonviable in economic terms.  

K. Fruit Tree Nursery (1 ha) Financial and Economic Analysis 

58. The fruit tree nursery would be established to provide much needed new orchard 
planting material which is largely available in only limited volumes at present from research 
stations. The nursery would be established on a 1 ha plot and with a capacity to produce an 
estimated 50,000 seedlings (less estimated losses of 5%) per year at full development. No 
seedlings would be produced in the first year and full capacity (47,500 seedlings) reached after 
five years. The subproject could focus on producing a single fruit variety, though the production 
of a range of varieties, such as apple, apricot, peach, plum, almond, etc, would spread the risk 
of any downturn in the market for a particular fruit product. It is envisaged that it would supply 
seedlings for both new orchard development and rehabilitation of existing orchards with in 
appropriate varieties and low productivity. For the purpose of the analysis, an average price for 
a variety of seedlings has been used. The USAID AgLinks Plus project, that has supported 
intensive orchard development, has also been engaged in collaboration with the Shreder 
Institute in Tashkent in supporting the local growing of guaranteed “true-to-type” tree 
seedlings—specifically, dwarf varieties—to establish and/or maintain high-density orchards. A 
key component of this approach is an in-vitro tissue culture laboratory at the Shreder Institute 
where micro-propagation technology allows for rapid production of large numbers of “genetically 
identical” true-to-type plants. Using a relatively small amount of resources, saplings are then 
propagated throughout a network of commercial nurseries. The proposed subproject could 
participate in this effort as a commercial nursery. 
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1. Subproject Costs 

59. Total investment cost is estimated at $28,580 comprising on-farm works and office 
establishment/renovation, farm equipment and a vehicle for seedling transport, etc. Loan 
financing of $21,440 has been assumed for a period of five years with a grace period of one 
year to reflect the investment cash flow. Total annual operating costs amount to $81,490 at full 
capacity. Variable costs principally comprise propagation materials rootstocks and scions 
accounting for 65% and 22% of variable costs respectively. The other key variable costs are 
skilled and unskilled labor accounting for 6% and 5% respectively.  

2. Subproject Benefits 

60. Seedlings would be sold to local fruit growers to improve the quality of their orchards. 
Sales would commence in the second year with sales of 19,000, rising to 28,500, 38,000 and 
47,500 in years three to five respectively, representing capacity utilization rates of 38%, 57%, 
76%, and 95%. An average sales price of $2.39 (SUM7,000) has been assumed for the 
analysis. Annual revenue at full development is estimated at $113,680. 

3. Financial and Economic Returns 

61. Annual net profit after tax at full development (following loan repayment) is estimated at 
$29,770, representing a profit margin on sales of 26.2%, with an ROA above 100% and an ROE 
above 400% (based on very low investment and equity contribution relative to revenues 
generated). The FIRR is estimated at 16.3%, the FIRR after financing at 16.3%, and FIRR after 
financing and tax at 14.8%. Sensitivity analysis relating to the FIRR before financing and tax 
indicates that the investment is reasonably sensitive to a fall in revenue or an increase operating 
costs. An 11.4% fall in revenue resulting from a fall in output from lower yield or greater losses, 
or in price would be sufficient to reduce the FIRR to the level of the WACC. The possibility of 
reductions in prices is less likely given the premium growers are likely to pay for high quality fruit 
seedlings. The investment is slightly less sensitive to increases in operating costs, for which a 
switching value of 13.5% is estimated. The investment may be vulnerable to increases in the 
cost of rootstocks, which account for 65.0% of operating costs, especially if these are imported. 
Because the cost of investment is low relative to revenues and net income generated, the 
switching value for investment costs is over 200%. The investment would generate an estimated 
$2,410 per year in tax revenues. 

62. The economic analysis results in an EIRR of 16.0%, indicating that the investment is 
economically viable. It is, however, highly sensitive to adverse movements in revenue and 
operating costs streams, with switching values of 4.0% and 4.5% respectively. The output risk of 
reduced sales or prices is mitigated to the extent that there is significant demand for 
establishment and/or renovation of existing orchards given the viability of intensive orchards, 
especially in view of high demand, for instance, for Uzbek fresh fruit such as grapes and 
cherries. The sensitivity analysis stresses the need to maintain careful control over operating 
costs to ensure economic viability. 

L. Cold Store Financial and Economic Analysis 

63. The cold store investment is based on the establishment of 5,000 square meters (m2) of 
storage and is assumed to operate at 90% capacity (4,500 m2) at full development. It would 
enhance the existing marketing of fruit and vegetables and add value by storage under 
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controlled-atmosphere conditions. This would facilitate the delivery of high-quality fruit and 
vegetables to consumers in major towns and cities, predominantly Tashkent. The cold store 
would enable significant gains to be made from both the reduction of post-harvest losses 
(currently estimated at up to 30%), and from extended the marketing period and gaining higher 
returns from off-season sales. In respect of the latter, most fruit is currently marketed at harvest 
with correspondingly low prices. The cold store would operate on the basis of renting space to 
farmers and agribusinesses that do not possess their own storage facilities. It may subsequently 
engage in the purchase and sale of produce in its own right but this has not been factored into 
the analysis. 

1. Subproject Costs 

64. The total cost of the cold store is estimated at $151,410. This consists mainly of the civil 
works, the cooling system, utilities installation, other plant and machinery, and office and 
communications equipment. Loan financing of $113,560 has been assumed for a period of five 
years with a grace period of one year to reflect the investment cash flow. 

2. Subproject Benefits 

65. It is assumed that utilization of storage capacity will be gradually increased as the 
availability of space is marketed and more farmers and agribusinesses are attracted to take 
advantage of the facility. It is assumed that in the first year only 1,000 m2 will be utilized. This 
rises to 2,500 m2, 3,750 m2 and 4,500 m2 in years two to four. The unit rental charge is 
estimated at $17.09 (UZS50,000) per m2. This results in an annual revenue at full operation of 
$76,920. 

3. Financial and Economic Returns 

66. Annual net profit after tax at full development (following loan repayment) is estimated at 
$45,290, representing a profit margin on sales of 58.9%, with an ROA of 29.9% and an ROE 
above 100%. The FIRR is estimated at 17.1%, the FIRR after financing at 17.8%, and FIRR 
after financing and tax at 16.3%. Sensitivity analysis relating to the FIRR before financing and 
tax indicates that the investment is not sensitive to a fall in revenue or an increase operating 
costs. A fall in revenue resulting from a fall in rental sales or charges of 30.1% would be 
required to reduce the FIRR to the level of the WACC. The possibility of a reduction in revenue 
is unlikely given that cold store facilities are in high demand and limited supply. The investment 
is also not sensitive to increases in investment and operating costs with switching values of over 
100% and 72.7%, respectively. The investment would generate an estimated $3,670 per year in 
tax revenues. 

67. Since the subproject provides services in the Uzbek market, the output is nontraded. 
Given the technology envisaged, much of it will need to be imported. The cost of this equipment 
has been converted to economic terms by applying the SERF to financial costs. The economic 
cash flow results in an EIRR of 12.0%. This suggest that the investment is economically viable 
though there is no scope for any adverse movement in economic prices or costs. The 
subproject does, however, fulfil a key economic function in adding value to farmers’ fruit and 
vegetable production by reducing post-harvest losses and facilitating product marketing. 
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M. Fruit Processing Financial and Economic Analysis 

68. There are a number of suppliers of fruit concentrates, purees and juices in Uzbekistan. 
These provide product both for export (mainly concentrates and purees which are further 
processed overseas) and domestic markets (mainly juices). Product quality is variable. There 
are also a number of juices on the domestic consumer market that are imported, predominantly 
from the Russian Federation. There remains an opportunity to produce higher quality 
concentrate and puree products and juices for the domestic market. A medium-scale unit with a 
processing capacity of 12,000 tons of fruit (predominantly apple, apricot and peach) annually 
could produce 2,000 tons of fruit concentrates and purees and 5 million liters of fruit juice. 
Production is phased to increase to full capacity over three years for concentrates and purees 
and four years for juices.  

1. Subproject Costs 

69. Total investment in appropriate building refurbishment and environment control systems, 
an ultra-filtration processing line, and ‘Tetrapak’ and food-safe drum filling lines amounts to 
$1.93 million. Loan financing of $1.45 million has been assumed for a period of five years with a 
one-year grace period. 

70. Total operating costs are estimated at $7.18 million annually at full production. The 
major variable costs comprise fruit at 82.0%, and packaging materials at 2.0%. The analysis is 
based on the processing of 9,200 tons of apple, 1,000 tons each of apricot and peach, and 105 
tons of other fruit at full development. Miscellaneous overhead costs are estimated as a 
percentage of sales revenue as follows: management and administration 2.5%, marketing and 
sales 2.5%, maintenance and repairs 7.5%, and other overheads 5.0%. Together they comprise 
13.0% of total annual operating costs.  

2. Subproject Benefits 

71. Revenues derive from sales of apple juice concentrate at $2.62 million (32% of the total), 
apricot, peach and other fruit purees at $0.58 million (8%), and fruit juices at $4.96 million (60%) 
at full development, resulting in total annual revenue of $8.24 million. 

3. Financial and Economic Returns 

72. At full production the fruit processing enterprise will have an annual net profit of $0.98 
million, based on annual sales of $8.24 million, representing a profit margin of 11.9%. The ROA 
is estimated at 50.9% and ROE at over 200%. An FIRR before financing of 32.7% has been 
estimated. The FIRR after financing is 48.6%, and the FIRR after financing and tax is 46.1%. 
Sensitivity analysis indicates that the investment FIRR before tax and financing is highly 
sensitive to negative movements in both revenues and operating costs, though is not sensitive 
to increases in investment costs. An 8.2% reduction in revenues or a 9.2% increase in operating 
costs would be sufficient to reduce the FIRR to the WACC. Growing demand for premium 
quality fruit juices, especially in the growing domestic market, will mitigate revenue risks, while 
an increased, stable supply of raw material (fruit) from expanding domestic production will limit 
adverse movements in operating costs. Nonetheless, the sensitivity analysis indicates the need 
to maintain strict control over product volumes and throughput and as well as both input and 
output prices. The investment would generate an estimated $79,510 per year in tax revenues. 
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73. Much of the equipment to establish the processing plant (processing line, Tetrapak filling 
line, and food-safe drum filling lines) is expected to be imported. Financial prices of such 
equipment have been converted to economic prices by the application of the SERF. All outputs 
are assumed to be sold in the local market and not, therefore, traded. Economic analysis 
reveals an EIRR of 19.9%, indicating the economic viability of the investment. The cash flow is, 
however, highly sensitive. Sensitivity analysis indicates switching values of 3.3% for revenue 
and 3.7% for operating costs. Small falls in sales or prices or increases in costs would render 
the investment economically nonviable. The investment is much less sensitive to an increase in 
economic investment costs for which a switching value of 43.4% is estimated. 

N. Summary 

74. A summary of the financial and economic analysis for each investment is in Table 6.
25
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 An Excel file (TA-8567 UZB - 2016 - Enterprise Models.xlsm) covering the analysis has been provided to ADB. 



29 

 

 

Table 6: Summary of Key Parameters of Indicative Farm and Agribusiness Investments 

    

Standard 
Greenhouse 

(Tomato) 

Hydroponic 
Greenhouse 

(Tomato) 

Grape Cherry Dehkan 
Field 

Production 
(Cabbage) 

Fruit 
Tree 

Nursery 

Cold 
Store 

Fruit 
Processing 

Item (1 ha) (1 ha) (1 ha) (1 ha) (1 ha) (1 ha) 
(5,000 

m
2
) 

(12,000 
tons) 

 
                  

Total incremental output per year 35,000 120,500 45,000 30,000 30,000 47,500 n/a n/a 

(units) kg kg kg kg kg seedling n/a n/a 
Total cost of investment ($ '000 per 
enterprise) 121.66 758.65 31.40 9.74 14.53 28.58 151.41 1,928.21 
Total revenue ($ '000 per enterprise per 
year) 41.88 226.58 53.85 61.54 5.13 113.68 76.92 8,235.04 
Total operating and fixed costs ($ '000 
per enterprise per year) 3.18 8.09 34.02 41.77 1.68 81.49 27.96 7,174.89 

Net profit ($ '000 per enterprise per year) 35.56 201.50 15.79 15.15 3.07 29.77 45.29 980.64 

 
                  

Investment financing requirement ($ '000 
per enterprise) 91.24 568.99 23.55 7.30 10.90 21.44 113.56 1,446.15 
Equity contribution requirement ($ '000 
per enterprise) 30.42 189.66 7.85 2.44 3.63 7.14 37.85 482.06 

 
                  

Profit margin (%) 84.9 88.9 29.3 24.6 59.8 26.2 58.9 11.9 

Return on assets (%) 29.2 26.6 50.3 155.6 21.1 104.2 29.9 50.9 

Return on equity (%) 116.9 106.2 201.3 621.7 84.5 416.9 119.7 203.4 
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Table 6: Summary of Key Parameters of Indicative Farm and Agribusiness Investments (continued) 

    

Standard 
Greenhouse 

(Tomato) 

Hydroponic 
Greenhouse 

(Tomato) 

Grape Cherry Dehkan 
Field 

Production 
(Cabbage) 

Fruit 
Tree 

Nursery 

Cold 
Store 

Fruit 
Processing 

Item 
(1 ha) (1 ha) (1 ha) (1 ha) (1 ha) (1 ha) (5,000 

m
2
) 

(12,000 
tons) 

FIRR (%) 29.4 19.1 15.0 20.9 17.2 16.3 17.1 32.7 

FIRR after financing (%) 38.2 21.6 14.7 21.3 17.7 16.3 17.8 48.6 

FIRR after financing and tax (%) 32.8 17.9 8.0 13.0 13.4 14.8 16.3 46.1 
Switching Values (%) on FIRR before 
financing and tax                 

 
   Revenues 57.1 49.4 14.4 15.6 30.1 11.4 30.1 8.2 

 
   Investment costs 161.6 106.2 166.9 669.5 84.0 279.7 105.7 258.7 

 
   Operating costs 751.7 1,211.0 18.7 19.0 88.6 13.5 72.7 9.2 

 
                  

Annual tax revenues generated ($ '000) 3.14 16.99 4.04 4.62 0.38 2.41 3.67 79.51 

  
              

 EIRR (%) 15.4 12.1 29.8 50.0 14.2 16.0 12.2 19.9 

EIRR = economic internal rate of return; FIRR = financial economic internal rate of return; n/a = not applicable. 

Note: 

Revenues, operating costs, and tax generated are based upon full development operation for each enterprise. 

Financing requirements based upon assumptions used in financial analysis of each activity. 

FIRRs and EIRRs estimated on 10 year cash flow. 
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O. Employment and Social Impact 

75. There will be an increase in employment as a result of project investments. Greenhouse 
production investments are each expected to generate 15 person months of employment per 
year. Intensive grape and cherry production will create 14 person months of employment per 
year. The majority of employment opportunities created will, however, be for skilled labor who 
possess the required technical knowledge and skills for intensive greenhouse or orchard 
production. The field production of vegetables will also generate 15 person months of labor per 
year, though this too will be for existing farmers rather than for unskilled agricultural workers. 
The fruit tree nursery is estimated to generate 96 person months of labor, which will also be 
predominantly skilled labor though more scope exists for the engagement of unskilled labor. 
Limited scope also exists for the employment of unskilled labor in the cold store and fruit 
processing subprojects. The fruit processing investment will create employment opportunities 
for women who are frequently engaged on fruit and vegetable processing and packing lines.  

76. 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 impact of the project, though it is expected to be significant. Equally, it is not 
possible to undertake a distribution analysis for the project. Since much of the employment 
generated will be for skilled workers, who are assumed not be among the poor in Uzbekistan, 
the poverty impact of the project is not likely to be significant. 

P. Risks 

77. There are a number of potential market and business risks to the attainment of 
subproject financial viability and overall project economic benefits. These relate to: 

(i) market access and the volume of exports to Commonwealth of Independent 
States (CIS) countries and beyond will be affected by increasing competition 
from other CIS countries. This will be exacerbated by the normalization of 
relations between Russia and Turkey, which is a major supplier of fruit and 
vegetables to the Russian and other CIS markets; 

(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. 
Competing fruit and vegetable exporting countries are already in the process of 
adopting enhanced agricultural 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 border closures or restrictions on the form of transport 
allowed to transport exports, may act as a disincentive to the realization of export 
potential and farm and agribusiness investment; 

(iv) while seemingly intended to stabilize the market and prices for fruit and 
vegetables, the recent establishment of state institutions to manage the storage, 
and marketing (including export) of fresh fruit and represents a degree of 
interference in the free-market operation of the horticulture sector. It is, as yet, 
uncertain what the longer-term impact of this (and the control given to 
Uzagroexport over exporters’ foreign exchange earnings) will be, but it may act 
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as a disincentive to exporters and to investment in horticulture production, with a 
knock-on effect for processing enterprises; 

(v) reported unofficial payments for customs clearance, etc. that exporters are 
required to pay to facilitate free movement of their produce. This may, to some 
degree, be mitigated for fresh produce by the requirement that all fresh produce 
be exported through Uzagroexport; 

(vi) 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); 

(vii) 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 loans leading to poor quality loan 
portfolios thereby undermining banks’ ability for future lending; 

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

(ix) continued constraints in the financial sector above and beyond those associated 
with the credit line (inspections of customer accounts, cash withdrawal issues, 
etc.); 

(x) 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 

(xi) continuing general constraints on doing business in Uzbekistan (footnote 12). 
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SUPPORTING TABLES 

Table A1: Export Parity Price – Tomato 

Item % Unit Price 

    Uzbekistan border FCA (a) 
 

$/ton 500.00 

Adjusted border price (adjusted by SERF 1.65) 
 

$/ton 826.45 

Border price, Uzbekistan border 
 

UZS'000/ton 2,417.36 

Less: Quality adjustment for local product (0%) - UZS'000/ton - 

Border price, Uzbekistan border, local equivalent 
 

UZS'000/ton 2,417.36 

Less: Customs duties (0.02%) 0.02 UZS'000/ton (0.48) 

Less: Certification charges (fixed sum) 
 

UZS'000/ton (12.50) 

Less: Agent's (handling) fees (fixed sum) 
 

UZS'000/ton (12.50) 

Less: Transport costs - farm to border (fixed sum) (b) 
 

UZS'000/ton (50.00) 

Less: Farm storage, losses and related costs (0%) - UZS'000/ton - 

Export parity farm gate price  
 

UZS'000/ton 2,341.87 

FCA = free carrier; SERF = shadow exchange rate factor. 
a
 Uzagroexport average FCA price, July 2016. 

b
 Estimated for furthest distance to border. 

Source: TA-8567 UZB Consultants' estimates. 

 

 

Table A2: Export Parity Price - Tomato (off-season) 

Item % Unit Price 

    Uzbekistan border FCA (a) 
 

$/ton 800.00 

Adjusted border price (adjusted by SERF 1.65) 
 

$/ton 1,322.31 

Border price, Uzbekistan border 
 

UZS'000/ton 3,867.77 

Less: Quality adjustment for local product (0%) - UZS'000/ton - 

Border price, Uzbekistan border, local equivalent 
 

UZS'000/ton 3,867.77 

Less: Customs duties (0.02%) 0.02 UZS'000/ton (0.77) 

Less: Certification charges (fixed sum) 
 

UZS'000/ton (12.50) 

Less: Agent's (handling) fees (fixed sum) 
 

UZS'000/ton (12.50) 

Less: Transport costs - farm to border (fixed sum) (b) 
 

UZS'000/ton (50.00) 

Less: Farm storage, losses and related costs (0%) - UZS'000/ton - 

Export parity farm gate price  
 

UZS'000/ton 3,792.00 

FCA = free carrier; SERF = shadow exchange rate factor. 
a
 Uzagroexport average FCA price, July 2016. 

b
 Estimated for furthest distance to border. 

Source: TA-8567 UZB Consultants' estimates. 
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Table A3: Export Parity Price – Grape 

Item % Unit Price 

    Uzbekistan border FCA (a) 
 

$/ton 920.00 

Adjusted border price (adjusted by SERF 1.65) 
 

$/ton 1,520.66 

Border price, Uzbekistan border 
 

UZS'000/ton 4,447.93 

Less: Quality adjustment for local product (0%) - UZS'000/ton - 

Border price, Uzbekistan border, local equivalent 
 

UZS'000/ton 4,447.93 

Less: Customs duties (0.02%) 0.02 UZS'000/ton (0.89) 

Less: Certification charges (fixed sum) 
 

UZS'000/ton (12.50) 

Less: Agent's (handling) fees (fixed sum) 
 

UZS'000/ton (12.50) 

Less: Transport costs - farm to border (fixed sum) (b) 
 

UZS'000/ton (50.00) 

Less: Farm storage, losses and related costs (0%) - UZS'000/ton - 

Export parity farm gate price  
 

UZS'000/ton 4,372.04 

FCA = free carrier; SERF = shadow exchange rate factor. 
a
 Uzagroexport average FCA price, July 2016. 

b
 Estimated for furthest distance to border. 

Source: TA-8567 UZB Consultants' estimates. 

 

 

Table A4: Export Parity Price – Cherry 

Item % Unit Price 

    Uzbekistan border FCA (a) 
 

$/ton 1,700.00 

Adjusted border price (adjusted by SERF 1.65) 
 

$/ton 2,809.92 

Border price, Uzbekistan border 
 

UZS'000/ton 8,219.01 

Less: Quality adjustment for local product (0%) - UZS'000/ton - 

Border price, Uzbekistan border, local equivalent 
 

UZS'000/ton 8,219.01 

Less: Customs duties (0.02%) 0.02 UZS'000/ton (1.64) 

Less: Certification charges (fixed sum) 
 

UZS'000/ton (12.50) 

Less: Agent's (handling) fees (fixed sum) 
 

UZS'000/ton (12.50) 

Less: Transport costs - farm to border (fixed sum) (b) 
 

UZS'000/ton (50.00) 

Less: Farm storage, losses and related costs (0%) - UZS'000/ton - 

Export parity farm gate price  
 

UZS'000/ton 8,142.36 

FCA = free carrier; SERF = shadow exchange rate factor. 
a
 http://www.freshplaza.com/article/161395/Uzbekistan-Apricot-kernels-most-expensive-ag-export 

b
 Estimated for furthest distance to border. 

Source: TA-8567 UZB Consultants' estimates. 
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Table A5: Import Parity Price - Urea (N) 

Item 
 

Unit Price 

    fob, port of origin 
a
 

 
$/ton 200.00 

Plus: Freight & insurance to Uzbekistan border 
 

$/ton 50.00 

cif, Uzbekistan border 
 

$/ton 250.00 

Adjusted border price (adjusted by SERF 1.65) 
 

$/ton 413.22 

Border price, Uzbekistan border 
 

UZS'000/ton 1,208.68 
Plus: Handling charges and storage costs at border, 
Uzbekistan border (1%) 1.0 UZS'000/ton 12.09 
Plus: Transport, loading, unloading and insurance costs to 
wholesale market (5%) 5.0 UZS'000/ton 61.04 

Price of imported product at local wholesale market 
 

UZS'000/ton 1,281.80 

Less: Quality adjustment for local product (0%) - UZS'000/ton - 

Price of local equivalent product at local wholesale market 
 

UZS'000/ton 1,281.80 

Conversion/processing ratio (100%) 100.0 UZS'000/ton 1,281.80 

Plus: Farm to market transport and handling 
b
 

 
UZS'000/ton 50.00 

Less: Farm storage, losses and related costs (0%) - UZS'000/ton - 

Import parity farm gate price  
 

UZS'000/ton 1,331.80 

cif = cost, insurance and freight; fob = free on board; SERF = shadow exchange rate factor. 
a
 Urea, (varying origins), bagged, f.o.b. Eastern Europe.  Source: World Bank Commodities Price Data (the Pink 

Sheet), July 2016. 
b
  Average distance of 100 km at UZS500.00/ton/km. 

Source: TA-8567 UZB Consultants' estimates. 
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Table A6: Import Parity Price - Diammonium Phosphate (P) 

Item 
 

Unit Price 

    fob, port of origin 
a
 

 
$/ton 355.00 

Plus: Freight & insurance to Uzbekistan border 
 

$/ton 50.00 

cif, Uzbekistan border 
 

$/ton 405.00 

Adjusted border price (adjusted by SERF 1.65) 
 

$/ton 669.42 

Border price, Uzbekistan border 
 

UZS'000/ton 1,958.06 
Plus: Handling charges and storage costs at border, 
Uzbekistan border (1%) 1.0 UZS'000/ton 19.58 
Plus: Transport, loading, unloading and insurance costs to 
wholesale market (5%) 5.0 UZS'000/ton 98.88 

Price of imported product at local wholesale market 
 

UZS'000/ton 2,076.52 

Less: Quality adjustment for local product (0%) - UZS'000/ton - 

Price of local equivalent product at local wholesale market 
 

UZS'000/ton 2,076.52 

Conversion/processing ratio (100%) 100.0 UZS'000/ton 2,076.52 

Plus: Farm to market transport and handling 
b
 

 
UZS'000/ton 50.00 

Less: Farm storage, losses and related costs (0%) - UZS'000/ton - 

Import parity farm gate price  
 

UZS'000/ton 2,126.52 

cif = cost, insurance and freight; fob = free on board; SERF = shadow exchange rate factor. 
a
 DAP (diammonium phosphate), bulk, f.o.b. US Gulf. Source: World Bank Commodities Price Data (the Pink Sheet), 

July 2016. 
b
  Average distance of 100 km at UZS '0000.50/ton/km. 

Source: TA-8567 UZB Consultants' estimates. 
 

 

Table A7: Import Parity Price - Potassium Chloride (K) 

Item 
 

Unit Price 

    fob, port of origin 
a
 

 
$/ton 270.00 

Plus: Freight & insurance to Uzbekistan border 
 

$/ton 50.00 

cif, Uzbekistan border 
 

$/ton 320.00 

Adjusted border price (adjusted by SERF 1.65) 
 

$/ton 528.93 

Border price, Uzbekistan border 
 

UZS'000/ton 1,547.11 
Plus: Handling charges and storage costs at border, 
Uzbekistan border (1%) 1.0 UZS'000/ton 15.47 
Plus: Transport, loading, unloading and insurance costs to 
wholesale market (5%) 5.0 UZS'000/ton 78.13 

Price of imported product at local wholesale market 
 

UZS'000/ton 1,640.71 

Less: Quality adjustment for local product (0%) - UZS'000/ton - 

Price of local equivalent product at local wholesale market 
 

UZS'000/ton 1,640.71 

Conversion/processing ratio (100%) 100.0 UZS'000/ton 1,640.71 

Plus: Farm to market transport and handling 
b
 

 
UZS'000/ton 50.00 

Less: Farm storage, losses and related costs (0%) - UZS'000/ton - 

Import parity farm gate price  
 

UZS'000/ton 1,690.71 

cif = cost, insurance and freight; fob = free on board; SERF = shadow exchange rate factor. 
a
 Potassium chloride, f.o.b. Vancouver.  Source: World Bank Commodities Price Data (the Pink Sheet), July 2016. 

b
  Average distance of 100 km at UZS '0000.50/ton/km. 

Source: TA-8567 UZB Consultants' estimates. 
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Table A8: Greenhouse Tomato Production Financial Cash Flow ($ ‘000)a 

Item Unit 0 1 2 3 4 

Outputs 
      

  
Tomato kg 

 
41.9 41.9 41.9 41.9 

 
Total 

  
41.9 41.9 41.9 41.9 

         Inputs 
       

 
Investment costs 

      

  

For lateral posts - 600 pieces of 2-metre iron angles total: 1,200 
metres meter 2.1 0.0 0.0 0.0 0.0 

  
For central posts -400 pcs of 3,5 cm iron angles, total: 1400 metres meter 2.4 0.0 0.0 0.0 0.0 

  
For roof - 400 pcs 11,8 m iron angles, total: 4720 metres meter 8.1 0.0 0.0 0.0 0.0 

  

For room and sides -50 pcs 50 metres iron angles, total: 2500 
metres meter 4.3 0.0 0.0 0.0 0.0 

  

For front and backside -20 pcs of 20 metre-long iron angles, total: 
400 metres meter 0.7 0.0 0.0 0.0 0.0 

  
Internal post -800 pcs 3 metre-long iron angles, total: 2400 metres meter 4.1 0.0 0.0 0.0 0.0 

  
For window leaves-480 pcs 700 metres angles meter 12.0 0.0 0.0 0.0 0.0 

  
Foor door -20 pcs 24 metres angles meter 0.4 0.0 0.0 0.0 0.0 

  
Wire - 4 tons ton 5.5 0.0 0.0 0.0 0.0 

  
For heating system13500 metres 76 dm pipe meter 68.4 0.0 0.0 0.0 0.0 

  
Wood rail for rain kennels - 500 metres ruberoid -  500 metres meter 0.5 0.0 0.0 0.0 0.0 

  
35 mm wide wood rails 4500 metres meter 1.5 0.0 0.0 0.0 0.0 

  
fittings for hooks - 1500 metres meter 0.5 0.0 0.0 0.0 0.0 

  
Film 2 tons ton 4.6 0.0 0.0 0.0 0.0 

  
Electrode -350 packs Size 4 pack 1.2 0.0 0.0 0.0 0.0 

  
Ribbed heating furnace unit 1.0 0.0 0.0 0.0 0.0 

  
Cement -10 metric tons ton 0.4 0.0 0.0 0.0 0.0 

  
Sand -10 trucks loaded truck 0.3 0.0 0.0 0.0 0.0 

  
Crushed stones -10 trucks loaded truck 0.3 0.0 0.0 0.0 0.0 

  
Master's work compensation p-day 3.4 0.0 0.0 0.0 0.0 

 
Total 

 
121.7 0.0 0.0 0.0 0.0 

         

 
Operating costs 
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Table A8: Greenhouse Tomato Production Financial Cash Flow ($ ‘000)a 

Item Unit 0 1 2 3 4 

  
Seed kg 

 
0.2 0.2 0.2 0.2 

  
Fuel liter 

 
0.2 0.2 0.2 0.2 

  
Machinery hire lump sum 

 
0.1 0.1 0.1 0.1 

  
Fertilizer (N) kg 

 
0.1 0.1 0.1 0.1 

  
Fertilizer (P) kg 

 
0.0 0.0 0.0 0.0 

  
Fertilizer (K) kg 

 
0.0 0.0 0.0 0.0 

  
Organic fertilizer ton 

 
0.1 0.1 0.1 0.1 

  
Chemicals lump sum 

 
0.1 0.1 0.1 0.1 

  
Irrigation lump sum 

 
0.0 0.0 0.0 0.0 

  
Electricity kWh 

 
0.5 0.5 0.5 0.5 

  
Labor (5 persons x 3 months) month 

 
1.5 1.5 1.5 1.5 

  
Administration lump sum 

 
0.1 0.1 0.1 0.1 

  
Other expenses lump sum 

 
0.3 0.3 0.3 0.3 

 
Total 

  
3.2 3.2 3.2 3.2 

         Net Cash Flow before Financing 
 

(121.7) 38.7 38.7 38.7 38.7 

         Net Incremental Cash Flow before Financing 
 

(121.7) 38.7 38.7 38.7 38.7 

         Financing 
      

 
Investment 

      

  
Disbursement 

 
91.2 0.0 0.0 0.0 0.0 

  
Repayment 

 
0.0 (45.0) (40.1) (35.3) 0.0 

  
Net financing 

 
91.2 (45.0) (40.1) (35.3) 0.0 

         

 
Inflows 

      

  
Disbursement 

 
91.2 0.0 0.0 0.0 0.0 

 
Outflows 

      

  
Principal repayment 

  
(30.4) (30.4) (30.4) 0.0 

  
Interest 

  
(14.6) (9.7) (4.9) 0.0 

  
Total repayment 

  
(45.0) (40.1) (35.3) 0.0 
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Table A8: Greenhouse Tomato Production Financial Cash Flow ($ ‘000)a 

Item Unit 0 1 2 3 4 

         

 
Net financing 

 
91.2 (45.0) (40.1) (35.3) 0.0 

         Net Cash Flow after Financing 
 

(30.4) (6.3) (1.4) 3.4 38.7 

         Tax 
   

(3.1) (3.1) (3.1) (3.1) 

         Net Cash Flow after Financing and Tax 
 

(30.4) (9.5) (4.6) 0.3 35.6 
a
 Cash flow shown for years to full development following which cash flow is constant. 
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Table A9: Hydroponic Greenhouse Production Financial Cash Flow ($ ‘000)a 

Item Unit 0 1 2 3 4 5 6 

Outputs 
        

  
Tomato kg 

 
94.0 150.4 189.0 226.6 226.6 226.6 

 
Total 

  
94.0 150.4 189.0 226.6 226.6 226.6 

           Inputs 
         

 
Investment costs 

        

  
Lattice and Pipes unit 27.7 0.0 0.0 0.0 0.0 0.0 0.0 

  
upper support unit 58.2 0.0 0.0 0.0 0.0 0.0 0.0 

  
vertical pipe, colump rienforcement unit 88.7 0.0 0.0 0.0 0.0 0.0 0.0 

  
Generator PKG-H40, volt regulator 60KVA unit 137.7 0.0 0.0 0.0 0.0 0.0 0.0 

  
plastic hose and cable unit 130.6 0.0 0.0 0.0 0.0 0.0 0.0 

  
white pipe unit 53.6 0.0 0.0 0.0 0.0 0.0 0.0 

  
a computer nd all sistem unit 16.0 0.0 0.0 0.0 0.0 0.0 0.0 

  
vinyl unit 46.6 0.0 0.0 0.0 0.0 0.0 0.0 

  
pocket unit 32.1 0.0 0.0 0.0 0.0 0.0 0.0 

  
compressor unit 25.6 0.0 0.0 0.0 0.0 0.0 0.0 

  
square tube unit 3.2 0.0 0.0 0.0 0.0 0.0 0.0 

  
coir pith unit 50.5 0.0 0.0 0.0 0.0 0.0 0.0 

  
mechanized lift and computers unit 76.0 0.0 0.0 0.0 0.0 0.0 0.0 

  
chemicals unit 12.1 0.0 0.0 0.0 0.0 0.0 0.0 

 
Total 

 
758.6 0.0 0.0 0.0 0.0 0.0 0.0 

           

 

Operating costs 
        

  
Seed kg 

 
1.0 1.0 1.0 1.0 1.0 1.0 

  
Fuel liter 

 
0.2 0.2 0.2 0.2 0.2 0.2 

  
Machinery hire 

lump 
sum 

 
0.1 0.1 0.1 0.1 0.1 0.1 

  
Fertilizer (N) kg 

 
0.1 0.1 0.1 0.1 0.1 0.1 

  
Fertilizer (P) kg 

 
0.0 0.0 0.0 0.0 0.0 0.0 

  
Fertilizer (K) kg 

 
0.0 0.0 0.0 0.0 0.0 0.0 

  
Organic fertilizer ton 

 
0.0 0.0 0.0 0.0 0.0 0.0 
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Table A9: Hydroponic Greenhouse Production Financial Cash Flow ($ ‘000)a 

Item Unit 0 1 2 3 4 5 6 

  
Chemicals 

lump 
sum 

 
1.4 1.4 1.4 1.4 1.4 1.4 

  
Irrigation ha 

 
0.1 0.1 0.1 0.1 0.1 0.1 

  
Electricity kWh 

 
1.9 1.9 1.9 1.9 1.9 1.9 

  
Labor (5 persons x 3 months) month 

 
2.1 2.1 2.1 2.1 2.1 2.1 

  
Administration 

lump 
sum 

 
0.3 0.3 0.3 0.3 0.3 0.3 

  
Other expenses 

lump 
sum 

 
0.9 0.9 0.9 0.9 0.9 0.9 

 
Total 

  
8.1 8.1 8.1 8.1 8.1 8.1 

           

 

Total Operating and Fixed Costs 
  

8.1 8.1 8.1 8.1 8.1 8.1 

           Net Cash Flow before Financing 
 

(758.6) 85.9 142.3 180.9 218.5 218.5 218.5 

           Financing 
        

 

Investment 
        

  
Disbursement 

 
569.0 0.0 0.0 0.0 0.0 0.0 0.0 

  
Repayment 

 
0.0 (91.0) (233.3) (210.5) (187.8) (165.0) 0.0 

  
Net financing 

 
569.0 (91.0) (233.3) (210.5) (187.8) (165.0) 0.0 

           

 

Inflows 
        

  
Disbursement 

 
569.0 0.0 0.0 0.0 0.0 0.0 0.0 

 
Outflows 

        

  
Principal repayment 

  
0.0 (142.2) (142.2) (142.2) (142.2) 0.0 

  
Interest 

  
(91.0) (91.0) (68.3) (45.5) (22.8) 0.0 

  
Total repayment 

  
(91.0) (233.3) (210.5) (187.8) (165.0) 0.0 

           

 

Net financing 
 

569.0 (91.0) (233.3) (210.5) (187.8) (165.0) 0.0 

           Net Cash Flow after Financing 
 

(189.7) (5.1) (90.9) (29.6) 30.7 53.5 218.5 
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Table A9: Hydroponic Greenhouse Production Financial Cash Flow ($ ‘000)a 

Item Unit 0 1 2 3 4 5 6 

Net Incremental Cash Flow after Financing 
 

(189.7) (5.1) (90.9) (29.6) 30.7 53.5 218.5 

           Tax 
   

(7.1) (11.3) (14.2) (17.0) (17.0) (17.0) 

           Net Cash Flow after Financing and Tax 
 

(189.7) (12.2) (102.2) (43.8) 13.7 36.5 201.5 
a
 Cash flow shown for years to full development following which cash flow is constant. 
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Table A10: Intensive Grape Production Financial Cash Flow ($ ‘000)a
 

Item Unit 0 1 2 3 4 5 6 

Outputs 
        

  
Grapes kg 

 
0.0 35.9 41.9 53.8 53.8 53.8 

 
Total 

  
0.0 35.9 41.9 53.8 53.8 53.8 

           Inputs 
        

 

Investment costs 
        

  
Saplings (planting 4x2 meters) number 6.9 0.0 0.0 0.0 0.0 0.0 0.0 

  

Land preparation: ploughing, chiseling, harrowing, drilling 
holes for saplings etc (fuel) liter 1.3 0.0 0.0 0.0 0.0 0.0 0.0 

  
Land preparation (machinery hire) lump sum 0.4 0.0 0.0 0.0 0.0 0.0 0.0 

  
Planting saplings (two persons x 125 saplings/day) day 0.8 0.0 0.0 0.0 0.0 0.0 0.0 

  

Drip irrigation (cost + installation at 3000 USD/ha: pump, 
pipes, fittings, filter) unit 8.5 0.0 0.0 0.0 0.0 0.0 0.0 

  
Water supply pipes for drip irrigation meter 3.8 0.0 0.0 0.0 0.0 0.0 0.0 

  

Poles (25 rows, 10 poles per row at 10 meter distance 
between poles: 25x10=250) pieces 6.0 0.0 0.0 0.0 0.0 0.0 0.0 

  

Wire (saplings are tied to the wire as they grow and bear 
fruit) kg 1.8 0.0 0.0 0.0 0.0 0.0 0.0 

  
Wire to protect the perimeter of orchard meter 1.1 0.0 0.0 0.0 0.0 0.0 0.0 

  

Mounting poles and wire (two persons mounting 25 poles 
per day + wire) day 0.8 0.0 0.0 0.0 0.0 0.0 0.0 

 
Total 

 
31.4 0.0 0.0 0.0 0.0 0.0 0.0 

           

 

Operating costs 
        

  

Operation and maintenance of drip irrigation system (%> 
of investment cost), including electricity % 

 
30.7 30.7 30.7 30.7 30.7 30.7 

  

Soil mellowing, application of chemicals and fertilizer 
(fuel) liter 

 
0.0 0.0 0.0 0.0 0.0 0.0 

  

Soil mellowing, application of chemicals and fertilizer 
(machinery hire) lump sum 

 
0.2 0.2 0.2 0.2 0.2 0.2 

  
Fertilizer (N) kg 

 
0.1 0.1 0.1 0.1 0.1 0.1 

  
Fertilizer (P) kg 

 
0.0 0.0 0.0 0.0 0.0 0.0 

  
Fertilizer (K) kg 

 
0.0 0.0 0.0 0.0 0.0 0.0 
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Table A10: Intensive Grape Production Financial Cash Flow ($ ‘000)a
 

Item Unit 0 1 2 3 4 5 6 

  
Organic fertilizer ton 

 
0.4 0.4 0.4 0.4 0.4 0.4 

  
Chemicals lump sum 

 
0.1 0.1 0.1 0.1 0.1 0.1 

  
Irrigation ha 

 
0.0 0.0 0.0 0.0 0.0 0.0 

  
Electricity kWh 

 
0.2 0.3 0.3 0.3 0.3 0.3 

  
Labor (2 persons x 7 months) month 

 
1.5 1.5 1.5 1.5 1.5 1.5 

  
Administration lump sum 

 
0.6 0.6 0.6 0.6 0.6 0.6 

  
Other expenses lump sum 

 
0.1 0.1 0.1 0.1 0.1 0.1 

 
Total 

  
34.0 34.0 34.0 34.0 34.0 34.0 

           

 

Total Operating and Fixed Costs 
  

34.0 34.0 34.0 34.0 34.0 34.0 

           Net Cash Flow before Financing 
 

(31.4) (34.0) 1.9 7.9 19.8 19.8 19.8 

           Financing 
        

 

Investment 
        

  
Disbursement 

 
23.6 0.0 0.0 0.0 0.0 0.0 0.0 

  
Repayment 

 
0.0 (3.8) (9.7) (8.7) (7.8) (6.8) 0.0 

  
Net financing 

 
23.6 (3.8) (9.7) (8.7) (7.8) (6.8) 0.0 

           

 

Inflows 
        

  
Disbursement 

 
23.6 0.0 0.0 0.0 0.0 0.0 0.0 

 
Outflows 

        

  
Principal repayment 

  
0.0 (5.9) (5.9) (5.9) (5.9) 0.0 

  
Interest 

  
(3.8) (3.8) (2.8) (1.9) (0.9) 0.0 

  
Total repayment 

  
(3.8) (9.7) (8.7) (7.8) (6.8) 0.0 

           

 

Net financing 
 

23.6 (3.8) (9.7) (8.7) (7.8) (6.8) 0.0 

           Net Cash Flow after Financing 
 

(7.8) (37.7) (7.8) (0.8) 12.1 13.0 19.8 

           Net Incremental Cash Flow after Financing 
 

(7.8) (37.7) (7.8) (0.8) 12.1 13.0 19.8 
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Table A10: Intensive Grape Production Financial Cash Flow ($ ‘000)a
 

Item Unit 0 1 2 3 4 5 6 

           Tax 
   

0.0 (2.7) (3.1) (4.0) (4.0) (4.0) 

           Net Cash Flow after Financing and Tax 
 

(7.8) (37.7) (10.5) (4.0) 8.0 9.0 15.8 
a 

Cash flow shown for years to full development following which cash flow is constant. 
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Table A11: Intensive Cherry Production Financial Cash Flow ($ ‘000)a
 

Item Unit 0 1 2 3 4 5 6 

Outputs 
        

  
Cherry kg 

 
0.0 41.0 51.3 61.5 61.5 61.5 

 
Total 

  
0.0 41.0 51.3 61.5 61.5 61.5 

           Inputs 
        

 

Investment costs 
        

  

Saplings (planting 4x5 
meters) number 1.2 0.0 0.0 0.0 0.0 0.0 0.0 

  

Land preparation: ploughing, 
chiseling, harrowing, drilling 
holes for saplings etc (fuel) liter 0.8 0.0 0.0 0.0 0.0 0.0 0.0 

  

Land preparation (machinery 
hire) lump sum 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

  
Drip irrigation system unit 5.2 0.0 0.0 0.0 0.0 0.0 0.0 

  

Water supply pipes for drip 
irrigation meter 2.4 0.0 0.0 0.0 0.0 0.0 0.0 

  

Planting saplings (two 
persons x 100 saplings/day) 
Subtotal investment costs day 0.1 0.0 0.0 0.0 0.0 0.0 0.0 

 
Total 

 
9.7 0.0 0.0 0.0 0.0 0.0 0.0 

           

 

Operating costs 
        

  

Operation and maintenance 
of drip irrigation system (%> 
of investment cost), including 
electricity % 

 
38.4 38.4 38.4 38.4 38.4 38.4 

  

Soil mellowing, application of 
chemicals and fertilizer (fuel) liter 

 
0.0 0.0 0.0 0.0 0.0 0.0 

  

Soil mellowing, application of 
chemicals and fertilizer 
(machinery hire) lump sum 

 
0.2 0.2 0.2 0.2 0.2 0.2 

  
Fertilizer (N) kg 

 
0.1 0.1 0.1 0.1 0.1 0.1 

  
Fertilizer (P) kg 

 
0.0 0.0 0.0 0.0 0.0 0.0 
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Table A11: Intensive Cherry Production Financial Cash Flow ($ ‘000)a
 

Item Unit 0 1 2 3 4 5 6 

  
Fertilizer (K) kg 

 
0.0 0.0 0.0 0.0 0.0 0.0 

  
Organic fertilizer ton 

 
0.4 0.4 0.4 0.4 0.4 0.4 

  
Chemicals lump sum 

 
0.1 0.1 0.1 0.1 0.1 0.1 

  
Irrigation ha 

 
0.0 0.0 0.0 0.0 0.0 0.0 

  
Electricity kWh 

 
0.3 0.3 0.3 0.3 0.3 0.3 

  
Labor (2 persons x 7 months) month 

 
1.5 1.5 1.5 1.5 1.5 1.5 

  
Administration lump sum 

 
0.6 0.6 0.6 0.6 0.6 0.6 

  
Other expenses lump sum 

 
0.1 0.1 0.1 0.1 0.1 0.1 

 
Total 

  
41.8 41.8 41.8 41.8 41.8 41.8 

           Net Cash Flow before Financing 
 

(9.7) (41.8) (0.7) 9.5 19.8 19.8 19.8 

           Financing 
        

 

Investment 
        

  
Disbursement 

 
7.3 0.0 0.0 0.0 0.0 0.0 0.0 

  
Repayment 

 
0.0 (1.2) (3.0) (2.7) (2.4) (2.1) 0.0 

  
Net financing 

 
7.3 (1.2) (3.0) (2.7) (2.4) (2.1) 0.0 

           

 

Inflows 
        

  
Disbursement 

 
7.3 0.0 0.0 0.0 0.0 0.0 0.0 

 
Outflows 

        

  
Principal repayment 

  
0.0 (1.8) (1.8) (1.8) (1.8) 0.0 

  
Interest 

  
(1.2) (1.2) (0.9) (0.6) (0.3) 0.0 

  
Total repayment 

  
(1.2) (3.0) (2.7) (2.4) (2.1) 0.0 

           

 

Net financing 
 

7.3 (1.2) (3.0) (2.7) (2.4) (2.1) 0.0 

           Net Cash Flow after Financing 
 

(2.4) (42.9) (3.7) 6.8 17.4 17.6 19.8 

           Tax 
   

0.0 (3.1) (3.8) (4.6) (4.6) (4.6) 
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Table A11: Intensive Cherry Production Financial Cash Flow ($ ‘000)a
 

Item Unit 0 1 2 3 4 5 6 

Net Cash Flow after Financing and 
Tax 

 
(2.4) (42.9) (6.8) 3.0 12.7 13.0 15.1 

a
 Cash flow shown for years to full development following which cash flow is constant. 
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Table A12: Dehkan Field Vegetable Production Financial Cash Flow ($ ‘000)a
 

Item Unit 0 1 2 3 4 

Outputs 
      

  
Cabbage kg 

 
3.4 5.1 5.1 5.1 

 
Total 

  
3.4 5.1 5.1 5.1 

         Inputs 
       

 

Investment costs 
      

  
Land preparation ha 0.4 0.0 0.0 0.0 0.0 

  
Land renting ha 0.5 0.0 0.0 0.0 0.0 

  
Tractor unit 13.7 0.0 0.0 0.0 0.0 

 
Total 

 
14.5 0.0 0.0 0.0 0.0 

         

 

Operating costs 
      

  
Seed kg 

 
0.1 0.1 0.1 0.1 

  
Fuel liter 

 
0.2 0.2 0.2 0.2 

  
Machinery hire lump sum 

 
0.1 0.1 0.1 0.1 

  
Fertilizer (N) kg 

 
0.1 0.1 0.1 0.1 

  
Fertilizer (P) kg 

 
0.0 0.0 0.0 0.0 

  
Fertilizer (K) kg 

 
0.0 0.0 0.0 0.0 

  
Organic fertilizer ton 

 
0.1 0.1 0.1 0.1 

  
Chemicals lump sum 

 
0.1 0.1 0.1 0.1 

  
Irrigation (number per ha) unit 

 
0.0 0.0 0.0 0.0 

  
Electricity kWh 

 
0.0 0.0 0.0 0.0 

  
Labor (5 persons x 3 months) month 

 
0.3 0.3 0.3 0.3 

  
Taxes lump sum 

 
0.1 0.1 0.1 0.1 

  
Other expenses lump sum 

 
0.5 0.5 0.5 0.5 

 
Total 

  
1.7 1.7 1.7 1.7 

         Net Cash Flow before Financing 
 

(14.5) 1.7 3.5 3.5 3.5 

         Financing 
      

 

Investment 
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Table A12: Dehkan Field Vegetable Production Financial Cash Flow ($ ‘000)a
 

Item Unit 0 1 2 3 4 

  
Disbursement 

 
10.9 0.0 0.0 0.0 0.0 

  
Repayment 

 
0.0 (5.4) (4.8) (4.2) 0.0 

  
Net financing 

 
10.9 (5.4) (4.8) (4.2) 0.0 

         

 

Inflows 
      

  
Disbursement 

 
10.9 0.0 0.0 0.0 0.0 

 
Outflows 

      

  
Principal repayment 

  
(3.6) (3.6) (3.6) 0.0 

  
Interest 

  
(1.7) (1.2) (0.6) 0.0 

  
Total repayment 

  
(5.4) (4.8) (4.2) 0.0 

         

 

Net financing 
 

10.9 (5.4) (4.8) (4.2) 0.0 

         Net Cash Flow after Financing 
 

(3.6) (3.6) (1.3) (0.8) 3.5 

         Tax 
   

(0.3) (0.4) (0.4) (0.4) 

         Net Cash Flow after Financing and Tax 
 

(3.6) (3.9) (1.7) (1.1) 3.1 
a
 Cash flow shown for years to full development following which cash flow is constant. 
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Table A13: Fruit Tree Nursery Financial Cash Flow ($ ‘000)a
 

Item Unit 0 1 2 3 4 5 6 

Outputs 
        

  
Fruit tree seedlings seedling 

 
0.0 45.5 68.2 90.9 113.7 113.7 

 
Total 

  
0.0 45.5 68.2 90.9 113.7 113.7 

           Inputs 
         

 
Investment costs 

        

  
Land preparation lump sum 0.3 0.0 0.0 0.0 0.0 0.0 0.0 

  
Civil works lump sum 1.4 0.0 0.0 0.0 0.0 0.0 0.0 

  
Equipment set 3.4 0.0 0.0 0.0 0.0 0.0 0.0 

  
Vehicles unit 20.5 0.0 0.0 0.0 0.0 0.0 0.0 

  
Office equipment lump sum 1.4 0.0 0.0 0.0 0.0 0.0 0.0 

  
Office furniture & fixtures lump sum 1.2 0.0 0.0 0.0 0.0 0.0 0.0 

  
Utilities lump sum 0.4 0.0 0.0 0.0 0.0 0.0 0.0 

 
Total 

 
28.6 0.0 0.0 0.0 0.0 0.0 0.0 

           

 

Operating costs 
        

  
Propagation materials (rootstock) unit 

 
20.5 30.8 41.0 51.3 51.3 51.3 

  
Propagation materials (scion) bud 

 
6.8 10.3 13.7 17.1 17.1 17.1 

  
Fertilizer ha 

 
0.2 0.2 0.2 0.2 0.2 0.2 

  
Organic fertilizer ha 

 
0.3 0.3 0.3 0.3 0.3 0.3 

  
Chemicals ha 

 
0.2 0.2 0.2 0.2 0.2 0.2 

  
Machinery hire ha 

 
0.4 0.4 0.4 0.4 0.4 0.4 

  
Labor - skilled month 

 
4.9 4.9 4.9 4.9 4.9 4.9 

  
Labor - unskilled month 

 
4.1 4.1 4.1 4.1 4.1 4.1 

  
Guard month 

 
0.8 0.8 0.8 0.8 0.8 0.8 

 
Total 

  
38.3 52.0 65.6 79.3 79.3 79.3 

           Net Cash Flow before Financing 
 

(28.6) (40.5) (8.7) 0.4 9.5 32.2 32.2 

           Financing 
        

 

Investment 
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Table A13: Fruit Tree Nursery Financial Cash Flow ($ ‘000)a
 

Item Unit 0 1 2 3 4 5 6 

  
Disbursement 

 
21.4 0.0 0.0 0.0 0.0 0.0 0.0 

  
Repayment 

 
0.0 (3.4) (8.8) (7.9) (7.1) (6.2) 0.0 

  
Net financing 

 
21.4 (3.4) (8.8) (7.9) (7.1) (6.2) 0.0 

           

 

Inflows 
        

  
Disbursement 

 
21.4 0.0 0.0 0.0 0.0 0.0 0.0 

 
Outflows 

        

  
Principal repayment 

  
0.0 (5.4) (5.4) (5.4) (5.4) 0.0 

  
Interest 

  
(3.4) (3.4) (2.6) (1.7) (0.9) 0.0 

  
Total repayment 

  
(3.4) (8.8) (7.9) (7.1) (6.2) 0.0 

           

 

Net financing 
 

21.4 (3.4) (8.8) (7.9) (7.1) (6.2) 0.0 

           Net Cash Flow after Financing 
 

(7.1) (43.9) (17.5) (7.5) 2.4 26.0 32.2 

           Tax 
   

0.0 0.0 0.0 (0.2) (1.9) (2.4) 

           Net Cash Flow after Financing and Tax 
 

(7.1) (43.9) (17.5) (7.5) 2.2 24.0 29.8 
a
 Cash flow shown for years to full development following which cash flow is constant. 
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Table A14: Cold Store Production Financial Cash Flow ($ ‘000)a
 

Item Unit 0 1 2 3 4 5 6 

Outputs 
        

  
Rental income m2 

 
17.1 42.7 64.1 76.9 76.9 76.9 

 
Total 

  
17.1 42.7 64.1 76.9 76.9 76.9 

           Inputs 
         

 
Investment costs 

        

  
Civil works lump sum 34.2 0.0 0.0 0.0 0.0 0.0 0.0 

  
Turbine installation unit 0.6 0.0 0.0 0.0 0.0 0.0 0.0 

  
Compressor - ammonia (7.5 hp) unit 45.2 0.0 0.0 0.0 0.0 0.0 0.0 

  
Evaporator unit 17.2 0.0 0.0 0.0 0.0 0.0 0.0 

  
Psychrometer unit 3.2 0.0 0.0 0.0 0.0 0.0 0.0 

  
Hydrothermograph unit 2.1 0.0 0.0 0.0 0.0 0.0 0.0 

  
Infrared thermometer )hand-held) unit 0.5 0.0 0.0 0.0 0.0 0.0 0.0 

  
Sensors set 1.5 0.0 0.0 0.0 0.0 0.0 0.0 

  
Miscellaneous accessories set 3.4 0.0 0.0 0.0 0.0 0.0 0.0 

  
Generator (20 kva) unit 7.9 0.0 0.0 0.0 0.0 0.0 0.0 

  
Forklift truck unit 7.9 0.0 0.0 0.0 0.0 0.0 0.0 

  
Racking unit 5.4 0.0 0.0 0.0 0.0 0.0 0.0 

  
Pallets unit 16.9 0.0 0.0 0.0 0.0 0.0 0.0 

  
Office equipment set 2.4 0.0 0.0 0.0 0.0 0.0 0.0 

  
Office furniture and fixtures set 0.5 0.0 0.0 0.0 0.0 0.0 0.0 

  
Utitlies installation lump sum 2.5 0.0 0.0 0.0 0.0 0.0 0.0 

  
Communications equipment installation lump sum 0.2 0.0 0.0 0.0 0.0 0.0 0.0 

 
Total 

 
151.4 0.0 0.0 0.0 0.0 0.0 0.0 

           

 

Operating costs 
        

  
Electricity kWh 

 
1.1 2.7 4.0 4.8 4.8 4.8 

  
Generator running cost hour 

 
0.6 1.5 2.2 2.7 2.7 2.7 

  
Technician month 

 
1.0 1.0 1.0 1.0 1.0 1.0 

  
Forklift driver month 

 
1.2 1.2 1.2 1.2 1.2 1.2 

  
Assistants month 

 
1.0 1.0 1.0 1.0 1.0 1.0 
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Table A14: Cold Store Production Financial Cash Flow ($ ‘000)a
 

Item Unit 0 1 2 3 4 5 6 

  
Office assistant month 

 
0.7 0.7 0.7 0.7 0.7 0.7 

  
Guard month 

 
1.4 1.4 1.4 1.4 1.4 1.4 

  
Repairs & mtce - civil works (1% of cost) lump sum 

 
0.0 0.0 0.0 0.0 0.0 0.0 

  
Repairs & mtce - plant & equipment (1% of cost) lump sum 

 
0.0 0.0 0.0 0.0 0.0 0.0 

  
Repairs & mtce - office equipment (1% of cost) lump sum 

 
0.0 0.0 0.0 0.0 0.0 0.0 

 
Total 

  
6.9 9.4 11.4 12.7 12.7 12.7 

           Net Cash Flow before Financing 
 

(151.4) (5.1) 18.1 37.4 49.0 49.0 49.0 

           Financing 
        

 

Investment 
        

  
Disbursement 

 
113.6 0.0 0.0 0.0 0.0 0.0 0.0 

  
Repayment 

 
0.0 (18.2) (46.6) (42.0) (37.5) (32.9) 0.0 

  
Net financing 

 
113.6 (18.2) (46.6) (42.0) (37.5) (32.9) 0.0 

           

 

Inflows 
        

  
Disbursement 

 
113.6 0.0 0.0 0.0 0.0 0.0 0.0 

 
Outflows 

        

  
Principal repayment 

  
0.0 (28.4) (28.4) (28.4) (28.4) 0.0 

  
Interest 

  
(18.2) (18.2) (13.6) (9.1) (4.5) 0.0 

  
Total repayment 

  
(18.2) (46.6) (42.0) (37.5) (32.9) 0.0 

           

 

Net financing 
 

113.6 (18.2) (46.6) (42.0) (37.5) (32.9) 0.0 

           Net Cash Flow after Financing 
 

(37.9) (23.2) (28.5) (4.6) 11.5 16.0 49.0 

           Tax 
   

0.0 0.0 0.0 (0.9) (1.2) (3.7) 

           Net Cash Flow after Financing and Tax 
 

(37.9) (23.2) (28.5) (4.6) 10.6 14.8 45.3 
a
 Cash flow shown for years to full development following which cash flow is constant. 
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Table A15: Fruit Processing Financial Cash Flow ($ ‘000)a
 

Item Unit 0 1 2 3 4 5 6 

         

Outputs 
        

  
Apple juice concentrate ton 

 
1,504.3 1,880.3 2,632.5 2,632.5 2,632.5 2,632.5 

  
Apricot puree ton 

 
203.0 288.5 288.5 288.5 288.5 288.5 

  
Peach puree ton 

 
203.0 288.5 288.5 288.5 288.5 288.5 

  
Other fruit purees ton 

 
25.6 34.2 68.4 68.4 68.4 68.4 

  
Fruit juices '000 liters 

 
2,478.6 3,470.1 3,965.8 4,957.3 4,957.3 4,957.3 

 
Total 

  
4,414.5 5,961.5 7,243.6 8,235.0 8,235.0 8,235.0 

           Inputs 
         

 

Investment costs 
        

  
Building renovation & preparation lump sum 133.3 0.0 0.0 0.0 0.0 0.0 0.0 

  
Fruit processing line (ultra-filtration) lump sum 1,333.3 0.0 0.0 0.0 0.0 0.0 0.0 

  
Tetrapak filling line lump sum 461.5 0.0 0.0 0.0 0.0 0.0 0.0 

  
Food-safe drum filling line lump sum 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

 
Total 

 
1,928.2 0.0 0.0 0.0 0.0 0.0 0.0 

           

 

Operating costs 
        

  
Apple ton 

 
2,692.3 3,359.0 4,717.9 4,717.9 4,717.9 4,717.9 

  
Apricot ton 

 
256.4 384.6 512.8 512.8 512.8 512.8 

  
Peach ton 

 
290.6 435.9 581.2 581.2 581.2 581.2 

  
Other fruit ton 

 
32.8 43.1 43.1 43.1 43.1 43.1 

  
Miscellaneous ingredients lump sum 

 
10.3 12.3 14.8 17.7 17.7 17.7 

  
Packing materials lump sum 

 
102.6 123.1 147.7 177.2 177.2 177.2 

  
Utilities lump sum 

 
95.7 76.9 97.4 97.4 97.4 97.4 

  
Staff salaries lump sum 

 
57.9 81.1 99.6 98.1 98.1 98.1 

  

Maintenance & repairs (7.5%  of investment 
cost) lump sum 

 
144.6 144.6 144.6 144.6 144.6 144.6 

  

Management & administration (2.5%  of sales 
revenue) lump sum 

 
105.0 142.1 172.0 196.2 196.2 196.2 

  
Marketing & sales (2.5%  of sales revenue) lump sum 

 
105.0 142.1 172.0 196.2 196.2 196.2 

  
Other overheads (5.0%  of sales revenue) lump sum 

 
210.0 284.1 343.9 392.4 392.4 392.4 
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Table A15: Fruit Processing Financial Cash Flow ($ ‘000)a
 

Item Unit 0 1 2 3 4 5 6 

 
Total 

  
4,103.2 5,228.9 7,047.1 7,174.9 7,174.9 7,174.9 

           Net Cash Flow before Financing 
 

(1,928.2) 311.3 732.6 196.5 1,060.2 1,060.2 1,060.2 

           Financing 
        

 
Investment 

        

  
Disbursement 

 
1,446.2 0.0 0.0 0.0 0.0 0.0 0.0 

  
Repayment 

 
0.0 (231.4) (592.9) (535.1) (477.2) (419.4) 0.0 

  
Net financing 

 
1,446.2 (231.4) (592.9) (535.1) (477.2) (419.4) 0.0 

           

 

Inflows 
        

  
Disbursement 

 
1,446.2 0.0 0.0 0.0 0.0 0.0 0.0 

 
Outflows 

        

  
Principal repayment 

  
0.0 (361.5) (361.5) (361.5) (361.5) 0.0 

  
Interest 

  
(231.4) (231.4) (173.5) (115.7) (57.8) 0.0 

  
Total repayment 

  
(231.4) (592.9) (535.1) (477.2) (419.4) 0.0 

           

 

Net financing 
 

1,446.2 (231.4) (592.9) (535.1) (477.2) (419.4) 0.0 

           Net Cash Flow after Financing 
 

(482.1) 79.9 139.7 (338.5) 582.9 640.8 1,060.2 

           Tax 
   

(6.0) (10.5) 0.0 (43.7) (48.1) (79.5) 

           Net Cash Flow after Financing and Tax 
 

(482.1) 73.9 129.2 (338.5) 539.2 592.7 980.6 
a. Cash flow shown for years to full development following which cash flow is constant. 
 

 

 


