
Henan Sustainable Livestock Farming and Product Safety 
Demonstration Project (RRP PRC 46081) 

 

 

1
. 

1
 

ECONOMIC ANALYSIS 
 
1. The project aims to demonstrate model livestock production and processing with 
improved environmental sustainability and product safety in nine project counties in Henan 
Province.1 The project will help (i) the Henan Provincial Government (HPG) upgrade livestock 
product safety monitoring and inspection facilities; and (ii) nine medium- and large-sized private 
livestock production and/or processing enterprises, or project participating enterprises (PPEs),2 
improve food safety control and implement environmentally sustainable livestock production and 
processing.3  
 
2. Sector context. Significant economic growth in the People’s Republic of China (PRC), 
fueled by industrialization and urbanization, has substantially impacted the agriculture sector’s 
resource endowment. Major changes include a long-term loss of arable land, a reduction of the 
active rural labor force, and a decline in water resources. Given those constraints, the 
Government of the PRC has sought to modernize the agriculture sector, through promotion of 
increased, standardized agricultural production with sustainable resource use, with an 
overarching goal of increased food security. The livestock sector has undergone a structural 
change, from a traditional household farming system to an intensive farming system 
characterized by larger-holdings and integrated supply chains. This trend is particularly 
noticeable in Henan Province, which is the largest cereal producer and one of the largest meat 
producers in the PRC.4 Stricter food safety and environmental regulations, increased animal 
disease risks, and volatile markets will result in the transformation to intensive farming 
continuing in the coming decades. The industrial farming system provides alternative 
employment opportunities in job-limited rural areas through its supply chains, with the national 
government promoting rural development through farming system support. 
 
3. Economic rationale. The project will help the national government develop the livestock 
sector to meet the increasing demand for meat in the PRC, and increase food security while 
improving environmental sustainability and product safety. As the PRC’s major livestock 
producer, Henan is suitable for the demonstration of this model livestock production and 
processing given the province’s strategic importance in food security and agriculture in the PRC. 
 
4. While further expansion of intensive livestock production is important to ensure sufficient 
supply of high-quality meat products in the PRC to meet the domestic demand, livestock 
farming can cause negative impacts, such as nonpoint source pollution from livestock waste 
and wastewater, increased greenhouse gas (GHG) emissions, and the risk of livestock disease 

                                                
1
 The nine project counties comprise (i) Gushi County, (ii) Lainyuan County of Shanqiu Municipality, (iii) Luo Ning 

County of Luoyang Municipality, (iv)–(v) Neixiang and Xinye counties of Nanyang Municipality, (vi) Shanxian 
County of Sanmenxia Municipality, (vii)–(viii) Xuchang and Yanling counties of Xuchang Municipality, and (ix) 
Zhengyang County of Zhumadian Municipality. 

2
 Those PPEs were selected based on criteria chosen by the Henan provincial government. The selection criteria 

and process are summarized in Annex 4 of the project administration manual (accessible from the list of linked 
documents in Appendix 2 of the report and recommendation of the President). The nine PPEs comprise (i) four 
cattle farming enterprises, two of which have processing capacity; (ii) three pig farming enterprises, two of which 
have processing capacity; and (iii) two poultry farming enterprises, both of which have processing capacity. 

3
 The Asian Development Bank (ADB) provided project preparatory technical assistance for the Henan Value Chain 

and Products Safety Demonstration Project (TA 8352-PRC). 
4
 Henan registered the highest cereal output, which is largely contributed by wheat (first in the PRC) and corn (fifth in 

the PRC) in 2012. Henan also registered the second highest meat production with the second highest cattle and 
hogs in 2012. China Statistics Press. China Statistical Yearbook 2013. http://www.stats.gov.cn/tjsj/ndsj/2013/ 
indexeh.htm 

http://www.adb.org/projects/project.asp?id=47029-00-2
http://www.adb.org/projects/project.asp?id=47029-00-2
http://www.stats.gov.cn/tjsj/ndsj/2013/%20indexeh.htm
http://www.stats.gov.cn/tjsj/ndsj/2013/%20indexeh.htm
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outbreaks. Intensive livestock farming can further intensify such negative impacts if not properly 
managed. The limited awareness and capacity of livestock farmers, an attitude that places profit 
before safety, and the government’s weak enforcement of environmental laws makes it difficult 
to address negative environmental impacts, which are external to the market mechanism. The 
potential health hazards of concentrated animal feeding operations for workers and neighboring 
residents have been raised by some researchers.5 However, intensive livestock farming can 
help livestock producers contain and control those negative impacts through the use of 
appropriate technology and practices. The project will also help livestock production enterprises 
invest in livestock waste and wastewater management facilities to improve their environmental 
performance. The Asian Development Bank (ADB) loan will provide incentives for those 
enterprises to invest in pollution abatement technologies. There will be substantial beneficial 
long-term impacts on public health and the economy from avoided pollution. 
 
5. A poor food safety system can encourage food producers and retailers to supply 
substandard products and consequently endanger public health. The project will improve the 
capability of the provincial, municipal, and county governments to monitor and inspect food 
products to ensure safe food for consumers; this is basic public infrastructure needed for the 
proper functioning of food markets. Improved public food safety monitoring and an enhanced 
safety system will reduce the proportion of food products sold in markets that are unsafe, and 
avoid potential harm to public health and associated costs to consumers and producers. 
 
6. Demand analysis. The per capita consumption of livestock-based food increased 
dramatically in the PRC; the average annual consumption of meat was 18 kilograms (kg) among 
urban residents and 6 kg among rural residents in 1978, while the average meat consumption of 
urban residents, including consumption outside homes, now exceeds 40 kg per year.6 By 2025, 
worldwide per capita meat consumption is expected to reach 62.7 kg, with global trade in meat 
increasing by 43.8%. 7  The demand for livestock-based food products in the PRC is also 
expected to grow as living standards improve and urbanization increases. While meat 
production, particularly of poultry and pork, has increased significantly, production has not kept 
pace with demand, resulting in increasing meat imports. The PRC is the largest importer of 
meat products—in 2013, imports totaled about 900,000 tons, equivalent to 11% of global trade. 
The PRC government will continue to promote livestock production and processing in Henan 
and some other provinces to meet the growing domestic demand for livestock-based food 
products. 
 
7. Alternatives analysis. The subprojects are largely classified as livestock rearing and 
meat processing, and the alternative analysis was conducted for two representative project 
activities: pig rearing and meat processing. For pig rearing, the production cost for rearing 
80,000 pigs annually during the 20-year project period, including the 3-year construction period, 
was assessed on the basis of two options: (i) an ordinary facility without a biogas plant; and (ii)  
a resource-saving production facility designed for the project, with a biogas plant and organic 
fertilizer processing facility. The project facility will enable reductions in raw material use (5%), 
energy and fuel (60%), and labor (40%). While the project facility investment is 17.3% greater 
than that required for the ordinary facility, it will reduce operation and maintenance (O&M) costs 

                                                
5
 All nine subprojects were carefully examined through an environmental impact assessment process, and all comply 

with environmental regulations to mitigate potential risks. Implementation of environmental impact mitigation 
measures during project implementation will be closely monitored. 

6
 China National Statistics Bureau. 2013. China Statistic Yearbook 2013. Beijing: China Statistic Publishing House. 

7
 Food and Agricultural Policy Research Institute. 2011. World Agricultural Outlook. Ames.  

(http://www.fapri.iastate.edu/outlook/2011/text/commodity_overview.pdf)  

http://www.fapri.iastate.edu/outlook/2011/text/commodity_overview.pdf
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by 7.7%. As a result, the total production cost with the project facility will be 4.8% less than with 
the ordinary facility. The project facility will also generate much higher revenue from by-product 
(i.e., processed organic fertilizer) than semi-processed manure from the ordinary facility. 
Consequently, the project design was chosen for pig rearing. For meat processing, the project 
design will enable costs reductions for raw materials (by 5%), energy and fuel (60%), and labor 
(30%) to annually process 35,000 tons of pork and other by-products during the project period 
of 20 years, in comparison with the ordinary design. While the project facility requires a 32.5% 
greater investment than the ordinary facility, it will reduce O&M costs by 5.1%. The total 
production cost with the project facility will be 4.5% lower than with the ordinary facility. The 
major cost saving stems from the lower meat waste from the slaughtering process through the 
use of advanced technology. Consequently, the project design was chosen over the ordinary 
facility for meat processing. 
 
8. Assumptions. The economic analysis of the project was carried out by comparing with- 
and without-project scenarios for the project as a whole and for each subproject, following 
ADB’s Guidelines for the Economic Analysis of Projects (1997). The economic analysis  

(i) assumes a 20-year project life with zero residual value of project facilities at the 
end of the project, and a 3-year construction period, with revenue flow (60%) 
starting in the fourth year, increasing to 80% in the fifth year, and 100% in the 
sixth year; 

(ii) expresses economic costs and benefits in constant 2014 terms and with an 
exchange rate of CNY6.1 = $1.00; 

(iii) expresses values in local currency using the world price numéraire; 
(iv) excludes taxes and duties, and price contingencies; 
(v) uses a standard conversion factor of 0.987 for non-tradable goods, a shadow 

wage rate factor of 0.8 for unskilled labor and 1.0 for skilled labor, and specific 
conversion factors for beef of 1.026 and for pork of 0.978; and 

(vi) assumes an economic cost of capital of 12% per year. 
 

9. Economic costs. The project costs comprise the investment cost and O&M cost for 
project facilities. Economic net present value (ENPV) of the investment cost was estimated at 
CNY621.9 million. The O&M cost was estimated at CNY12,626 million. Forgone benefits from 
crop production of CNY8.5 million as a result of land-use changes were included in the 
economic costs.8 
 
10. Economic benefits. The project benefits derive mainly from the outputs produced at the 
project facilities, including livestock and meat products, organic fertilizer, feed, other products. 
The ENPV and economic internal rate of return (EIRR) were computed based on those 
quantifiable benefits. The project is expected to generate a total ENPV of CNY13,559, which 
includes livestock (CNY5,444), meat products (CNY5,550), feed (CNY1,969), mushrooms 
(CNY350), and organic fertilizer (CNY158).9 The project will also generate benefits from the 
improved food safety system through investment in livestock product testing laboratories at local 
governments, the livestock product information management system, and in-house product 
quality testing facilities at the PPEs. Benefits from the improved food safety system are 

                                                
8
 The land is mostly wasteland. The estimation was made based on potential benefit from cropping maize, net of 

production cost. 
9
  The project will mainly increase (i) annual production of pigs by 130,000 (0.018% of the national level), and cattle 

by 42,000 (0.041%); and (ii) pork by 35,000 tons (0.064%), beef by 10,000 tons (0.18%), and duck meat by 4,000 
tons (0.15%). The project is expected to have little impact on domestic markets as the incremental outputs are 
sufficiently small. 
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estimated below, but were not included in the EIRR computation due to a lack of critical data. 
The project will also mitigate GHG emissions through appropriate livestock waste treatment.  
 
11. The benefit from the improved food safety control system is expected to be substantial 
because it concerns not only livestock and meat products produced by the project facilities, but 
all such products produced in Henan Province. Given the fact that Henan provides 
approximately 10% of the PRC’s meat products, an improved food safety control system in the 
province will have a significant impact on public health and the productivity of the PRC’s labor 
force. The benefit was quantified through an estimated decrease in productivity loss caused by 
meat poisoning. Productivity loss was estimated based on two parameters: (i) estimated annual 
working days of the PRC’s labor force lost due to food-borne diseases caused by meat products 
made in Henan Province (i.e., 7,884,000 days),10 and (ii) an average daily wage of CNY143.61. 
If the improved food safety control system reduces the occurrence of meat-borne diseases by 
5%, the resulting benefit is estimated at over CNY50 million per year.  
 
12. Mitigated GHG emissions were estimated based on GHG emission reductions from: (i) 
treatment of manure, (ii) the use of biogas (CH4) for power generation, and (iii) recycled use of 
the exhaust heat of generators. The project investments by eight PPEs will result in GHG 
emissions mitigation of 56–405 tons of carbon dioxide (CO2) equivalent per year. 
 

Economic Viability and Sensitivity Analysis Results 

 
 
13. Economic viability and sustainability. Economic viability was examined based on 
EIRRs for the project as a whole and nine subprojects individually. The project is economically 

                                                
10

 The estimated annual loss of working days was derived based on the following assumptions: (i) population affected 

by food-borne diseases annually of 300,000 (ADB. 2007. Technical Assistance Completion Report: National 
Food Safety Regulatory and Strategic Framework. Manila. http://www.adb.org/sites/default/files/projdocs/ 

2007/37599-PRC-TCR.pdf), (ii) 20% of food-borne diseases are caused by meat products, (iii) Henan’s share of 
meat product supply in the PRC of 10%, (iv) labor force share in the PRC’s total population of 65.7% (2012), and 
(v) 2 working days lost per person due to food-borne diseases (WebMD, LLC. Food poisoning. 
www.webmd.com/food-recipes/food-poisoning/food-poisoning).  

PPE

ENPV

(CNY million) EIRR

SV for 

Investment 

Cost 

Increase

SV for 

Revenue 

Reduction

SV for O&M 

Cost 

Increase

Afanti 5.0 14.2% 7.8% 0.3% 0.3%

Dadi 24.5 16.9% 35.8% 3.6% 4.2%

Donghan 71.9 21.4% 81.9% 5.1% 5.7%

Fenghua 20.9 17.8% 43.5% 0.5% 0.5%

Hengtianran 13.6 15.0% 20.8% 1.9% 2.1%

Kerchin 50.5 24.1% 72.2% 3.8% 4.2%

Muyuan 54.9 30.5% 168.0% 8.4% 9.7%

Niuniu 8.7 14.1% 14.2% 1.0% 1.0%

Sangao 29.2 18.1% 44.9% 1.3% 1.4%

Whole Project 303.0 18.5% 48.7% 2.2% 2.4%

Source: Asian Development Bank estimates.

CNY = Chinese yuan, EIRR = economic internal rate of return, ENPV = economic net present value, 

O&M = operation and maintenance, PPE = project participating enterprise, SV = switching value

http://www.adb.org/sites/default/files/projdocs/%202007/37599-PRC-TCR.pdf
http://www.adb.org/sites/default/files/projdocs/%202007/37599-PRC-TCR.pdf
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viable with an ENPV of CNY303 million and an EIRR of 18.5%. The project viability remains 
robust given increased investment cost, but is highly sensitive to revenue reduction and/or O&M 
cost increases. The sensitivity to increased O&M cost is because of the nature of livestock 
production, which has high raw material costs. The subproject EIRRs ranged from 14.1% to 
30.5%,11 confirming the economic viability of all subprojects. Similar to the whole project, the 
viability of most subprojects was robust in response to investment cost increases and sensitive 
to the two other scenarios. Major risks that could result in the two adverse scenarios are food 
safety incidences and animal disease outbreaks. The project will help PPEs improve quality 
control and animal disease prevention through training and acquisition of food safety 
certificates. 
 
14. Sustainability of investment in food safety system. The sustainability of the non-
revenue generating component of the project was assessed by considering the HPG’s 
contribution to the project, which equals CNY22.8 million over 5 years. Total HPG expenditures 
in 2012 were CNY500.6 billion, with CNY55.1 billion allocated to farming, forestry, and water 
conservation. The 5-year project budget amounts to 0.005% of HPG’s expenditures in 2012, 
and less than 0.041% of expenditures on farming, forestry, and water conservation. The fiscal 
impact of the project is negligible. 
 
15. Distribution analysis. Over 90% of the net economic benefits will accrue to raw 
material suppliers. Given that a large portion of the raw materials (i.e., youngstock, livestock, 
feed sources) are sourced locally, this project will have a significant impact on farmers and 
farming enterprises that supply raw materials to the PPEs. Other net economic benefits attribute 
to the economy and rural labor through civil works. The project is expected to generate 1,400 
jobs at the PPEs and benefit about 12,000 local households, over 20% of which are poor, 
through the PPE supply chains. 
 

                                                
11

 These results do not include any quantified food safety benefits (these benefits would be negligible at the farm 
level). 


