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ECONOMIC AND FINANCIAL ANALYSIS 
 

1. Ningxia Hui Autonomous Region (Ningxia) is one of the smallest provinces—at 66,400 
square kilometers—of all provinces and autonomous regions in the People’s Republic of China 
(PRC). It has a population of 6.2 million, of which 2.2 million are Hui minority. The gross 
domestic product (GDP) of the region increased from CNY29,502 million in 2000 to 
CNY168,965 million in 2010, an annual average growth rate of more than 12%. Its per capita 
GDP increased to CNY26,860 in 2010, which is below the national average of CNY29,762. 
Ningxia has a substantial rural sector where, in 2010, 57% of the total population was residing. 
Agriculture is still the dominant sector, contributing 9.4% of the region’s GDP and 39.4% of the 
region’s total labor. In Ningxia, as in all of the PRC, the disparity between urban and rural areas 
is increasing. In 2010, the average urban income (CNY15,334) was more than 3 times that of 
rural income (CNY4,675). In 2011, more than 1 million, or about 25.6% of the region’s rural 
population, were living below the national poverty line.1 

2. The PRC government aims to promote equitable and balanced regional growth, 
sustainable natural resource management, and conservation agriculture and crop diversification 
in its Twelfth Five-Year Plan, 2011–2015. This is to address the imminent issues, e.g., rural–
urban inequality and natural resource degradation, resulting from the high economic growth.2 
The project particularly follows the State Council’s decree on promoting economic and social 
development of Ningxia.3 The Twelfth Five-Year Plan of the Ningxia Hui Autonomous Region 
government (NHARG) pursues acceleration of agricultural development by increasing 
agricultural production capacity, with particular attention to improving productivity of low-yielding 
agricultural lands. NHARG places strategic importance on viticulture and Chinese dates for 
agricultural development as high-value processed products (i.e., wine and processed dates). 

3. Water scarcity is a significant issue in Ningxia and presents an inevitable hurdle for the 
development of agriculture, the largest consumer of water. This project will help Ningxia 
demonstrate ways to conserve water in agriculture by promoting a water-conserving irrigation 
technology and crop varieties that are high value yet tolerant to limited water application. The 
project is expected to demonstrate a model that Ningxia is committed to replicate across the 
region to achieve the intended agricultural development with water conservation. 

4. The project will improve the value of grapes and Chinese dates by adopting high-value 
and high-quality varieties, constructing water conservation infrastructure, promoting sustainable 
farming practices, and developing institutional capacity.4 The project will encompass Hongsipu 
district, Tongxin and Yanchi counties, and six farms under the Ningxia Agricultural Reclamation 
Group Co., Ltd. (NARC) in Ningxia. The project activities are listed in Table 1. 

A. Demand Analysis 

5. The PRC has great potential for a wine market. It is currently among the top 10 wine 
markets in the world in sales, accounting for both domestic and imported brands, and is 
currently the world’s fastest growing wine consumption market, experiencing 20% annual 
growth during 2006–2011.5 Wine sales in 2011 are estimated at 1.6 billion bottles, which is still 

                                                
1
 The government’s official poverty line in 2011 was CNY2,300 per capita net income per year. 

2
  Government of the People’s Republic of China, National Development and Reform Commission. 2011. The Outline 

of the Twelfth Five-Year Plan, 2011–2015. Beijing. 
3
 Government of the People’s Republic of China. 2008. State Council’s Decree on Further Promoting Economic and 

Social Development of Ningxia. http://www.gov.cn/zwgk/2008-09/12/content  1094001.htm 
4
 The Asian Development Bank (ADB) provided project preparatory technical assistance.  

5
 Available at: http://www.thedrinksbusiness.com/2012/01/us-tops-global-wine-consumption-chart/ 

http://www.gov.cn/zwgk/2008-09/12/content%20%201094001.htm
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far below the two top wine markets (4 billion bottles for the United States and 3.9 billion bottles 
for France).6 Given the low per capita wine consumption of about 0.5 liters per year—which is a 
small fraction of the consumption in western countries—the Chinese wine market could grow 
substantially. Wine consumption is expected to grow another 54% by 2015 and more in the 
future, because of the fast-growing purchasing power of Chinese households and the growing 
recognition of wine as a healthy alternative to hard liquor.7 
 

Table 1: Project Activities 
Project Activity Area (hectare) 

New vineyards 
NARC 

1,260.0 

Rehabilitated vineyards 1,340.0 
New vineyards Hongsipu District 330.0 
Date with intercropping Tongxin County 270.0 
Date monoculture Yanchi County 670.0 
Grape processing NARC 

 Total 
 

3,870.0 
NARC = Ningxia Agricultural Reclamation Group Co., Ltd. 
 

        Source: Asian Development Bank estimates. 

 
6. The PRC is also a fast growing wine producer. The central government’s Twelfth Five-
Year Plan, 2011–2015 for the wine industry indicates continuous support to the wine subsector. 
Domestic wine production concentrates mostly on dry red wine, with an emphasis on quantity 
rather than quality. Grape-growing areas in the PRC are largely concentrated in Hebei, Ningxia, 
Shandong, and Xinjiang provinces. The PRC’s wine companies are generally located close to 
grape supply areas. Ningxia produced 115,800 tons of grapes, about 85% for wine and the rest 
for table grapes.8 Backed by favorable central government support, NHARG has been 
implementing the 10-year development plan for viticulture (2010–2020) to expand the grape-
planting area from 25,000 hectares to 66,670 hectares, and grape-processing capacity from 
7,729 tons to 410,000 tons during 2010–2020 to support its wine industry. Ningxia currently 
sells 70% of its wine within the region. Ningxia aims at increase wine sales, particularly of 
quality wine, outside the region.  

7. At maturity, the new vineyards to be established under the project will annually yield 
about 19,000 tons of grapes. Rehabilitated vineyards will produce about 16,000 tons of grapes 
annually by replacing existing vineyards and increasing their production by over 60%. These 
increases in grape production and grape-processing capacity will contribute to realizing 
Ningxia’s vision for viticulture expansion and the wine industry. All the grapes produced under 
the project will be directly purchased by grape-processing factories under NARC; no marketing 
of grapes will be required. Nonetheless, Ningxia needs to improve the quality of its wine to 
compete with producers in other provinces and internationally so that it can take full advantage 
of the rapidly growing wine market, especially the high-quality wine market in the PRC. 

B. Least-Cost Analysis 

8. Least-cost analysis was conducted using a discount rate of 12% to calculate the average 
incremental economic cost over the project life span of 25 years. All the costs were converted to 
economic costs based on the assumptions (para. 9). Grape production, the major crop of the 

                                                
6
 Available at: http://knowledge.wharton.upenn.edu/article.cfm?articleid=2898 

7
  http://www.thedrinksbusiness.com/2012/01/us-tops-global-wine-consumption-chart/ 

8
  ADB. 2012. Technical Assistance to the People’s Republic of China for the Ningxia Dryland Farming and Water 

Conservation Demonstration Project. Consultant’s report. Manila (TA 7623-PRC). 
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project, was assumed for the analysis. Two irrigation technologies were selected to determine 
the least-cost option to irrigate project sites. Option 1 is the flood irrigation technology currently 
in use. Option 2 is a water-saving drip irrigation technology to be adopted under the project. The 
net present value for option 1 is CNY256.6 million (CNY86.1 million for investment cost, and 
CNY170.5 million for operation and maintenance [O&M] cost); while that for option 2 is 
CNY243.2 million (CNY101.1 million for investment cost, and CNY142.1 million for O&M cost). 
As a result, drip irrigation technology was selected for the least-cost option. Drip irrigation 
becomes more cost effective than flood irrigation in and after the 8th year after the investment. 
Drip irrigation will enable a lower irrigation cost due largely to saving in water costs, while 
incurring incremental investment and material cost as part of O&M cost, as compared with the 
flood irrigation option.  
 
C. Economic Viability of the Project 
 
9. Assumptions. An economic cost–benefit analysis was conducted for the project and 
each of the six project activities following Asian Development Bank (ADB) Guidelines for the 
Economic Analysis of Projects (1997).9 Assumptions for the analyses include the following: 

(i)  Construction for capital investments (i.e., irrigation systems for grape and date 
production, and grape processing facility) is assumed to be completed in the first 
year of the project. 

(ii) The project life is 25 years, including construction; and the salvage value at the 
end of the project life is zero. 

(iii) Costs and benefits are expressed in constant 2012 terms with an exchange rate 
of CNY6.23 = $1.00 and are valued in local currency using the domestic price 
numeraire. 

(iv) Taxes and duties, subsidies, and price contingencies are excluded from the 
economic cost, while physical contingencies are included. 

(v) A shadow exchange rate factor of 1.08 is used for tradable goods, 1.0 for skilled 
labor, and 0.80 for unskilled labor. 

(vi) The economic water price is assumed as CNY0.59 per cubic meter.10 
(vii) The opportunity cost of capital adopted in the analysis is 12%, representing the 

opportunity cost of capital in the PRC. 
 

10. Economic costs and benefits. The investment cost for grape processing activity 
includes processing equipment, refrigeration station, and quality control system; for other project 
activities it includes land preparation, crop planting, and irrigation system. O&M costs for new 
and rehabilitated vineyards and date orchards are for agricultural inputs that include fertilizer, 
pesticides, manure, water, labor, and materials for drip irrigation. O&M costs for grape 
processing include the cost of grapes and other ingredients, utility, labor, and materials. 
Economic benefits included in the analysis are from agricultural outputs (i.e., dates, grapes, and 
grape juice) produced under the project. The economic benefit from water conserved due to the 
water-saving technology is expected to reach as high as 60%. Table 2 summarizes the 
economic costs and benefits of the project. 
 
 

                                                
9
  ADB. 1997. Guidelines for the Economic Analysis of Projects. Manila. 

10
  The shadow water price of CNY0.213 in 2001 price, quoted from ―Application of Shadow Price Method in 
Calculation of Water Resources Theoretical Value‖, pp.757–761, Journal of Nature Resource, No.6, Volume 17 in 
November 2002, was adjusted to 2012 price. 
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Table 2: Economic Cost and Benefit Analysis of the Overall Project (CNY million) 

Hongsipu 

District

Tongxin 

County

Yanchi 

County NARC

New 

Vineyards

Rehabili-

tated 

Vineyards

New 

Vineyards

Date with 

Inter-

cropping

Date 

Mono-

culture

Grape 

Process-

ing Total

2013 451.1 0.0 75.9 527.0 36.9 40.0 0.0 0.6 0.0 0.0 77.5 (449.5)

2014 61.7 157.3 75.9 294.9 36.9 40.0 0.0 3.2 0.0 157.8 237.9 (57.0)

2015 63.8 186.5 75.9 326.2 49.7 53.6 3.4 0.0 0.0 202.9 309.6 (16.6)

2016 0.0 235.4 75.9 311.3 58.2 62.7 5.6 6.5 8.1 202.9 344.0 32.7

2017 0.0 225.3 75.9 301.2 79.5 85.5 11.3 9.5 8.9 202.9 397.5 96.3

2018 0.0 264.5 75.9 340.4 100.8 108.2 16.9 11.8 11.3 225.4 474.5 134.0

2019 0.0 264.7 75.9 340.6 100.8 108.2 16.9 14.8 14.5 225.4 480.7 140.1

2020 0.0 241.4 75.9 317.3 100.8 108.2 16.9 16.9 16.1 225.4 484.4 167.1

2021 0.0 240.4 75.9 316.3 100.8 108.2 16.9 18.5 16.1 225.4 486.0 169.7

2022 0.0 274.6 75.9 350.5 102.4 108.2 17.4 20.1 16.1 225.4 489.7 139.2

2023 0.0 241.4 75.9 317.3 102.4 108.2 17.4 20.1 16.1 225.4 489.7 172.4

2024 0.0 242.4 75.9 318.3 102.4 108.2 17.4 18.8 14.5 225.4 486.8 168.5

2025 0.0 264.7 75.9 340.6 102.4 108.2 17.4 16.7 12.9 225.4 483.1 142.5

2026 0.0 264.5 75.9 340.4 102.4 108.2 17.4 14.6 11.3 225.4 479.4 138.9

2027 0.0 241.4 75.9 317.3 102.4 108.2 17.4 13.8 11.3 225.4 478.6 161.3

2028 0.0 252.4 75.9 328.3 103.2 108.2 17.7 12.4 10.5 225.4 477.4 149.0

2029 0.0 241.4 75.9 317.3 103.2 108.2 17.7 11.6 10.5 225.4 476.6 159.3

2030 0.0 264.5 75.9 340.4 103.2 108.2 17.7 8.4 10.5 225.4 473.4 132.9

2031 0.0 264.7 75.9 340.6 103.2 108.2 17.7 8.4 10.5 225.4 473.4 132.8

2032 0.0 242.4 75.9 318.3 103.2 108.2 17.7 8.4 10.5 225.4 473.4 155.1

2033 0.0 241.4 75.9 317.3 104.0 108.2 17.9 11.6 10.5 225.4 477.6 160.4

2034 0.0 274.6 75.9 350.5 104.0 108.2 17.9 12.0 10.5 225.4 478.0 127.5

2035 0.0 241.4 75.9 317.3 104.0 108.2 17.9 10.5 8.1 225.4 474.1 156.8

2036 0.0 242.4 75.9 318.3 104.0 108.2 17.9 11.3 8.1 225.4 474.9 156.6

2037 0.0 264.7 75.9 340.6 104.0 108.2 17.9 12.9 8.1 225.4 476.5 135.9

NPV 497.4 1,613.4 595.4 2,706.1 612.1 652.9 85.8 76.2 66.0 1,469.7 2,962.6 256.5

EIRR 17.4%

Costs Benefits

Year

Source: Asian Development Bank estimates.

( ) = negative, EIRR = economic internal rate of return, NARC = Ningxia Agriculture Reclamation Group Co. Ltd, NPV = net present value, O&M = operation and maintenance.

Net 

Benefits

NARC

Investment O&M

Loss from 

Replaced 

Crop 

Production Total
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11. Economic viability and robustness. As shown in Table 3, the economic internal rates 
of return of activities range from 12.1% to 23.8%; and that of the overall project is estimated at 
17.4%. The results confirm that all activities and the project as a whole are economically viable. 
Economic viability of activities and the project was further tested using switching values for three 
different scenarios: benefit decline, capital cost increase, and O&M cost increase. The results 
(Table 3) confirm robustness of the economic viability of most activities; while the economic 
viability of date monoculture in Yanchi county may be at risk in case of a benefit shortfall, and/or 
a capital cost and/or O&M cost increase. 
 

Table 3: Economic Internal Rates of Return and Switching Values 
(%) 

Subproject 
Base 
EIRR 

Switching Value 

Benefit 
Decline 

Capital 
Cost 

Increase 

O&M 
Cost 

Increase 

New vineyards 
NARC 

12.5 1.2 4.7 4.8 

Rehabilitated vineyards 18.0 20.4 48.6 42.4 

New vineyards Hongsipu District 13.1 4.7 10.0 9.7 

Date with intercropping Tongxin County 18.3 9.2 45.2 13.1 

Date monoculture Yanchi County 12.1 0.7 1.0 2.1 

Grape processing NARC 23.8 5.0 116.6 5.5 

Whole project   17.4 8.7 51.6 15.9 

EIRR = economic internal rate of return; NARC = Ningxia Agricultural Reclamation Group Co., Ltd.; O&M = 
operation and maintenance. 
Source: Asian Development Bank estimates. 

 
D. Financial Sustainability 
 
12. Financial assessment. NARC is the dominant subborrower— 
$54.3 million (77.6%) of the ADB loan—and operates as an enterprise. The other three 
subborrowers (i.e., Hongsipu district, and Tongxin and Yanchi counties) are local governments. 
NARC is a state-owned enterprise established with a primary mandate to develop and operate 
farms and related processing facilities. Discharging social obligations through employment 
generation in agriculture is an integral part of the enterprise. It has a status similar to that of a 
large city or a provincial government department in the political structure of Ningxia. As part of 
its corporate strategy for rapid expansion, NARC went through an extensive reorganization that 
grouped farms and processing units into a ―business unit‖ structure, with each business unit 
focused on a particular set of products and/or markets. As a result, NARC currently comprises 
five industrial company subsidiaries: three in agriculture, one in tourism, and one in real estate 
and construction.11 Among the five NARC subsidiaries, the ADB loan will assist Xixia King 
Industrial Co. Ltd. (XXK), which focuses on viticulture, and wine production and marketing. 
 
13. In 2010, NARC registered CNY9.3 billion in total assets, of which tangible assets are 
CNY2.3 billion, and CNY3.3 billion in total liabilities.12 In the same year, NARC registered 

                                                
11

  Each of the five industrial company subsidiaries has its own branch companies, subsidiaries, and joint ventures—a 
total of 37 in 2011. 

12
  NARC registered an entry of intangible assets of CNY4.7 billion by assigning a value to the farmland under NARC 
in 2009. NARC issued bonds worth CNY1.8 billion in November 2011 to expand its grape, wine, and dairy 
businesses, which is an entry to long-term liabilities and tangible assets. 
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consolidated revenue of CNY1.9 billion and operating costs of CNY1.6 billion, producing a net 
profit of CNY163.9 million. Based on the 2010 financial statements, projected financial 
statements of NARC up to 2020 were constructed for its financial assessment by adding the 
estimated financial figures of XXK for two scenarios: with and without the ADB loan. The 
important finding is that NARC’s financial position will be affected only marginally by ADB’s debt 
financing because the loan amount is not significant for NARC. Without the project, net profit 
would be CNY196.1 million, while total assets would be CNY9.9 billion and total liabilities 
CNY3.9 billion. With the project, NARC is expected to register CNY204.9 million in net profit, 
CNY10.2 billion in total assets, and CNY4.2 billion in total liabilities. Financial ratios would 
remain modest with and without the project, and they are marginally different between those two 
cases. Return on net assets (1.77 in 2010) will be 2.00 with the project in 2020 compared with 
1.97 without the project. The debt-to-assets ratio (35.5% in 2010) will be 40.8% with the project 
compared with 39.8% without the project. The current ratio (1.03 in 2010) will be 1.06 with the 
project in 2020 compared with 1.04 without the project. These figures should be interpreted 
based on the nature of the sector (i.e., agriculture) and the understanding that NARC will 
continue to discharge the social obligations that are determined more through the political 
system than by commercial requirements. This brief assessment confirms that NARC is 
modestly profitable and will slightly increase its profitability as a result of the project. The fiscal 
impact of the capital investment and recurrent costs for the project will be marginal for NARC. 
 
14. Financial viability of the project and its robustness. The financial analysis of the 
project and each of the six project activities was conducted following ADB’s Financial 
Management and Analysis of Projects (2005).13 An estimated weighted average cost of capital 
of 2.77% was used for the financial cost–benefit analysis. The financial internal rates of return 
range from 9.2% to 34.7% for all activities and 15.2% for the project as a whole (Table 4). As 
they are well beyond the weighted average cost of capital, the project and all activities are 
financially viable. Switching values were computed to investigate how the financial viability will 
be affected under three adverse scenarios: benefit decline, capital cost increase, and O&M cost 
increase.14 Overall, the financial viability of the whole project as well as all the activities, except 
the grape processing, are confirmed as robust. A capital cost increase will have negligible 
impact on the financial viability of any subproject. A benefit shortfall and/or an O&M cost 
increase can erode the financial viability of grape processing, although the activity is quite 
tolerant to capital cost increases. 
 
15. Financial management capacity assessment. A financial management capacity 
assessment was conducted for NHARG and all the implementing agencies. NHARG and all the 
implementing agencies have permanent financial management institutions (i.e., finance 
departments) and have financial management systems in place. The assessment reveals that 
XXK and NARC have adequate financial management systems as a result of their involvement 
in the ADB-financed Ningxia Integrated Ecosystem and Agricultural Development Project.15 The 
assessment recommends that Hongsipu district, and Tongxin and Yanchi counties receive 
training to improve their financial management prior to project implementation. The assessment 
generally affirms that all the agencies have adequate capacity in financial management for 
project implementation. 
 

                                                
13

  ADB. 2005. Financial Management and Analysis of Projects. Manila. 
14

  Switching value is defined as the percentage change in net present value of a project divided by the percentage 
change in a variable. The higher the switching value, the more robust the project’s viability would be. 

15
 ADB. 2008. Report and Recommendation of the President to the Board of Directors: Proposed Loan and 
Administration of Grant to the People’s Republic of China for the Ningxia Integrated Ecosystem and Agricultural 
Development Project. Manila. 



7 
 

Table 4: Financial Internal Rates of Return and Switching Values 
(%) 

Project Activity 
Base 
FIRR 

Switching Value 

Benefit 
Decline 

Capital 
Cost 

Increase 

O&M 
Cost 

Increase 

New vineyards 
NARC 

34.7 37.4 181.1 79.1 

Rehabilitated vineyards 20.4 35.7 200.1 74.8 

New vineyards Hongsipu District 22.3 35.0 179.5 74.2 

Date with intercropping Tongxin County 33.1 10.0 106.6 12.2 

Date monoculture Yanchi County 20.6 33.4 135.8 87.9 

Grape processing NARC 9.2 1.9 84.5 1.8 

Whole Project   15.2 16.0 236.3 20.7 

FIRR = financial internal rate of return; NARC = Ningxia Agricultural Reclamation Group Co., Ltd.; O&M = 
operation and maintenance. 
Source: Asian Development Bank estimates. 

 
 




