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DATA SHEET

BASIC INFORMATION

Product Information

Project ID Project Name

P125496 Integrated Modern Agriculture Development Project
Country Financing Instrument

China Investment Project Financing

Original EA Category Revised EA Category

Partial Assessment (B) Partial Assessment (B)

Organizations

Borrower Implementing Agency

People's Republic of China Center of Budget Evaluation

Project Development Objective (PDO)

Original PDO
The project development objective is to develop sustainable and climate resilient agricultural production systems in
selected areasof Gansu, Hunan, Jiangxi, and Liaoning provinces; Xinjiang Uygur Autonomous region; and Chongqging
municipality.

This will be achieved by investing in (i) irrigated agriculture infrastructure improvement, (ii) enhanced climate smart
agricultural practices, and (iii) institutional strengthening and capacity building.
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FINANCING

Original Amount (USS)

World Bank Financing

IBRD-83210
Total

Non-World Bank Financing

Borrower/Recipient

Local Govts. (Prov., District,
City) of Borrowing Country

Sub-borrower(s)
Total

Total Project Cost

KEY DATES
Approval Effectiveness
27-Dec-2013 21-May-2014

200,000,000

200,000,000

0
93,240,000

19,900,000
113,140,000
313,140,000

MTR Review
12-Apr-2017

RESTRUCTURING AND/OR ADDITIONAL FINANCING

Date(s) Amount Disbursed (USSM)

05-Dec-2017

21-May-2019

06-Nov-2019

KEY RATINGS

Outcome

Satisfactory

Key Revisions

Revised Amount (USS)

200,000,000

200,000,000

0
93,240,000

19,900,000
113,140,000
313,140,000

Original Closing
31-Dec-2019

104.33 Change in Results Framework

Change in Components and Cost

Actual Disbursed (USS)

200,000,000

200,000,000

0
93,240,000

19,900,000
113,140,000
313,140,000

Actual Closing
31-Dec-2020

Reallocation between Disbursement Categories

152.67 Change in Implementing Agency

Change in Disbursements Arrangements

172.67 Change in Loan Closing Date(s)

Bank Performance

Satisfactory

M&E Quality

Substantial
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RATINGS OF PROJECT PERFORMANCE IN ISRs

Actual
No. Date ISR Archived DO Rating IP Rating Disbursements
(UssMm)

01 07-Apr-2014 Satisfactory Satisfactory 0
02 18-Oct-2014 Satisfactory Satisfactory .25
03 08-Jan-2015 Satisfactory Satisfactory 3.25
04 22-Sep-2015 Satisfactory Moderately Satisfactory 19.36
05 23-Mar-2016 Satisfactory Moderately Satisfactory 32.82
06 19-Aug-2016 Satisfactory Moderately Satisfactory 56.82
07 21-Dec-2016 Satisfactory Satisfactory 73.82
08 22-Jun-2017 Satisfactory Satisfactory 89.83
09 12-Nov-2017 Satisfactory Satisfactory 104.33
10 30-May-2018 Satisfactory Satisfactory 136.53
11 12-Dec-2018 Satisfactory Satisfactory 152.67
12 13-Jun-2019 Satisfactory Satisfactory 152.67
13 30-Nov-2019 Moderately Satisfactory Moderately Satisfactory 172.67
14 25-Jun-2020 Moderately Satisfactory Moderately Satisfactory 184.17
15 01-Jan-2021 Satisfactory Satisfactory 199.50
SECTORS AND THEMES

Sectors

Major Sector/Sector (%)

Agriculture, Fishing and Forestry 96

Irrigation and Drainage 78
Other Agriculture, Fishing and Forestry 18
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Public Administration
Other Public Administration

Themes
Major Theme/ Theme (Level 2)/ Theme (Level 3) (%)
Finance 5
Finance for Development 5
Agriculture Finance 5
Urban and Rural Development 48
Rural Development 48
Rural Markets 5
Rural Infrastructure and service delivery 39
Land Administration and Management 4
Environment and Natural Resource Management 134
Climate change 132
Mitigation 45
Adaptation 87
Renewable Natural Resources Asset Management 2
Biodiversity 1
Landscape Management 1
ADM STAFF
Role At Approval At ICR
Regional Vice President: Axel van Trotsenburg Manuela V. Ferro
Country Director: Klaus Rohland Martin Raiser
Director: John A. Roome Benoit Bosquet
Practice Manager: Mark R. Lundell Dina Umali-Deininger
Task Team Leader(s): Rabih H. Karaky el Lermlor Eene,

Jianwen Liu
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I. PROJECT CONTEXT AND DEVELOPMENT OBJECTIVES

A. CONTEXT AT APPRAISAL
Context

1. China’s rapid agricultural productivity growth had been widely attributed to the rural and economic reforms
carried out since 1979, resulting in rapid decreases in poverty and improved food security. Effective institutional
reforms, especially the rural household contract responsibility system? for farmland, coupled with market liberalization
and swift technological adoption, promoted a significant expansion in agricultural productivity. In the three decades
leading up to 2013, China’s agricultural output grew at a rate of 4.6 percent per annum, more than four times its
population growth rate. Grain crops were the most important in both area harvested and output value: grains occupied
50 percent of the total cultivated area and 40 percent of the total value of agricultural output. Grain production increased
from 325 million metric tons to 547 million metric tons over the previous three decades as of 2013. The total land
allocated to grain, however, declined from 117 million hectares to 109 million hectares, indicating that the heightened
production was driven by productivity gains.

2. Several factors played a key role in generating this output growth: investment in irrigation, land-saving
technological changes such as improved seed varieties and fertilizers, and market reforms. The total irrigated area
increased from about 45 million hectares in 1978 to nearly 60 million hectares in 2009, covering more than half the total
cultivated area. Irrigation expansion also enabled a significant jump in the production of cotton, oilseeds, fruits and
vegetables, and forage crops. As the economy flourished and incomes rose, demand intensified for additional quantity,
better quality, greater variety, higher value, and enhanced safety of food. Meeting this escalating demand for a more
diversified and grain-intensive diet was a priority for Chinese policymakers.

3. Despite past success, the Chinese agricultural sector faced renewed development challenges. These included the
following:

a. Vulnerability to climate change. The effects of a changing and variable climate were already visible in China
and were expected to accelerate in the future. Over the preceding 50 years, the average annual surface
temperature had risen by 1.2 °C, with faster increases in the north and northeastern provinces. Regional
variations in precipitation had become more pronounced, with average precipitation levels dropping in the
north, northeast, and northwest parts of the country, while climbing in the south and southeast. Although the
overall average precipitation was expected to grow, concern was mounting over both overall rainfall and its
changed timing, which limits crop development and production.

b. Overexploitation of water resources and low water productivity. Overall, China ranked in the bottom 25
percent of countries in water availability per capita. The share of total water use by agriculture was 64 percent.
Overexploitation of water resources—including withdrawals from rivers and overdraft of groundwater
resources, causing a drop in water tables—was a common problem, particularly in the dry northern regions of
the country. The average water productivity for grains was 0.7—0.8 kg per m?, which was much lower than the
2.0-2.5 kg per m3 recorded in industrialized countries. Improved irrigation system efficiencies and improved
water productivity have been key to better managing water resources in agriculture.

1 The household responsibility system (household contract responsibility system with remuneration linked to output) is a crucial
state policy the Chinese government adopted in 1978. Literally, "responsibility" means that an individual household, or a group
of households, assumes the task of production and payment to the government.
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c. Overuse of chemical inputs. China had one of the highest rates of fertilizer and pesticide use in the world. The
intensive use of chemical inputs has led to (i) degraded soil fertility, (ii) polluted water systems, (iii) high
greenhouse gas (GHG) emissions, (iv) lowered profits for farmers, and (v) increased concerns about food safety.
These practices led to decreased resilience to climate change in the country’s crop production systems. Field
evidence suggested that fertilizer use in some areas could be cut by 30—60 percent with little or no loss of crop
yield.

d. Weak farmer organizations. Given the small and fragmented nature of Chinese farms, farmers’ cooperatives
(FCs) had an important role to play in facilitating access to markets for small producers and integrating them
into higher-value commodity chains. FCs were also a major conduit of knowledge and services to their members.
Water User Associations (WUAs) were filling an organizational and institutional gap in irrigation management
systems and were providing significant benefits such as improving their operation and maintenance,
contributing to water savings, diminishing water allocation-induced conflicts, and ensuring better fee collection
rates for service provision. Despite early progress driven by collaboration between the government and donors,
WUA coverage was limited in China, and many existing WUAs continued to face financial, legal, and institutional
challenges that threatened their sustainability.

4, The Integrated Modern Agriculture Development (IMAD) Project was an integral part of China’s efforts to
address food security and climate resilience in the agricultural sector and directly contributed to the World Bank’s
Country Partnership Strategy for China for 2013—2016 (Report No. 67566). Maintaining an acceptable level of food self-
sufficiency, raising farmers’ income, and constructing the “New Socialist Countryside” were top priorities in the
government’s development agenda, as articulated in the 12th Five-Year Plan for National Economic and Social
Development (FYP 2011—2015). The 12th FYP outlined China’s commitment to decrease GHG emissions and “actively
cope with” and “increase adaptability to” climate change. It described China’s plans to accelerate research, development,
and the application of low-carbon technologies in several sectors, including agriculture. It also called for improving the
levels of adaptation to climate change in certain key sectors “such as agriculture, forestry, and water resources,” and for
enhancing the monitoring, reporting, and prevention of extreme climatic events. This project directly addressed a key
strategic theme of the World Bank’s Country Partnership Strategy for China (2013—2016) by supporting greener growth
through sustainable agricultural practices that improve water and farm productivity, produce good-quality and safe
products, and expand China’s ability to adapt to climate change in agriculture.

Theory of Change (Results Chain)

5. The theory of change (TOC) was constructed retroactively because the project appraisal document (PAD) did not
include a TOC (Figure 1). It illustrates the results chain, starting with the activities and outputs, proceeding through
intermediate outcomes, and finally arriving at the outcomes of the project development objectives (PDOs).

Page 7 of 68
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Activities

Dredging and cleaning
of irrigation canals
Developing high-
efficiency irrigation
systems

Carrying out soil
conservation and
improved land
management practices
Adopting climate smart
techniques (integrated
pest management,
green and non-polluting
production systems)

Information
dissemination and
farmers training on
climate resilient
agriculture
Strengthening farmers
organizations’ capacity

Figure 1. Theory of Change.

PDO Outcomes
(sustainable and climate
resilient agricultural
production systems)

Intermediate outcomes

(“Total farmland area

Long-term Outcomes

Irrigated agriculture
infrastructure
improved

served with improved
irrigation and drainage | -
| service

g st

Climate smart agriculture

Sustainable and
climate resilient
agricultural
production systems
to ensure long term
food security

e S
Aé Increase in water
i productivity for major | ¢

practices enhanced "' crops i
Institutional and farmers’ ,A |ncreas£f i!'\ pariculture r
capacity strengthened productivity

Assumptions: A1 Sufficient funds for infrastructure and O&M cost
A2 Successful demonstration and uptake by farmers
A3 Good training program and trainers provided
Risks: From Activities to PDO Outcomes are moderate.

Project development objectives (PDOs)

6. The PDO is to develop sustainable and climate-resilient agricultural production systems in selected areas of
Gansu, Hunan, Jiangxi, and Liaoning provinces; Xinjiang Uygur Autonomous Region; and Chongging Municipality.

Key expected outcomes and outcome indicators

7. Achievement of the PDO was measured by several key indicators, including the following:

(i) Farmland area served with improved irrigation and drainage services (ha).
(i) Increase in water productivity for major crops in project areas by province (kg per m3).

(iii) Increase in agricultural productivity of indicator crops in project areas by province (kg per ha).

(iv) Number of farmers who are members of organizations such as WUAs, farmers’ associations (FAs), and farmers’

cooperatives (FCs).

Components

8. The project aimed to finance investments in 33 counties or districts in Gansu, Hunan, Jiangxi, and Liaoning
provinces; Xinjiang Uygur Autonomous Region; and Chongging Municipality. Interventions were tailored to the local
conditions and determined in consultation with line bureau staff, technical institutions, farmer groups, local private-
sector representatives, and local governments. Project areas were selected based on specified criteria, including but not
limited to clustered arable land with adequate water resources, infrastructure and technology gaps, vulnerability to
climate shocks, potential for agricultural modernization with demonstrative impacts, and access to markets. The project

comprised the following four components.
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9. Component 1: Irrigated Agriculture Infrastructure Improvement (estimated cost: US$202.68 million, IBRD:
US$155.33 million, actual cost: US$204.38 million, IBRD: US$155.66). This component financed investments to improve
farmland infrastructure and the reliability and efficiency of irrigation and drainage systems. It also aimed to stimulate
irrigated agriculture and water productivity through better water use efficiency and adoption of water-saving
techniques. Activities financed under this component included the following:

a. Improving irrigation and drainage infrastructure, such as dredging and cleaning irrigation canals and drainage
channels and enhancing canal lining, canal structures, pumping stations, irrigation wells, and small water storage
systems;

b. Developing high-efficiency irrigation systems, including low-pressure pipeline water delivery systems and
sprinkler, micro, and drip irrigation systems;

c. Water monitoring, measurement, and management, including construction and installation of water
measurement structures and facilities for upgraded irrigation and drainage systems, monitoring of the annual
amount of groundwater pumped for irrigation within the project area in the three northern provinces (Xinjiang,
Gansu, and Liaoning), preparation and implementation of groundwater management plans for six counties in the
northern provinces (Dunhuang, Lingtai, Gaotai, Fukang, Lingyuan, and Zhangwu), and piloting crop
evapotranspiration (ET) monitoring in three selected counties (Denghuang, Fukang, and Lingyuan); and

d. Rehabilitation of farm access roads and on-farm rural power transmission lines.

10. Component 2: Enhanced Climate-Smart Agricultural Practices (estimated cost: US$66.04 million, IBRD:
US$23.69 million, actual cost: US$65.82 million, IBRD US$24.89 million). This component aimed to build on improved
irrigation infrastructure and water delivery activities under Component 1 to enhance the productivity of irrigated
agriculture, increase farmers’ income, and decrease their vulnerability to adverse climatic events. Activities financed
under this component included the following:

a. Carrying out or promoting soil conservation and better land management practices, including the following:

(i) Land leveling, improved tillage practices, and the use of crop residues;

(i) Improved soil fertility management through soil testing, precise or formula fertilizer application, organic
fertilizer application, and soil fertility monitoring; and

(iii) Developing multi-purpose agroecological activities, such as shelterbelts, greenbelts, and windbreaks, and
environmental monitoring.

b. Promotion of climate adaptation-oriented agronomic techniques, including the following:

(i) Integrated pest management;

(i) Green and non-polluting production systems;

(iii) Farm-based demonstrations and extension of improved varieties and technologies as well as of greenhouses
or plastic houses; and

(iv) Applied research on technical or policy-related measures to adapt to climate change in agriculture.

11. Component 3: Institutional Strengthening and Capacity Building (estimated cost: US$28.63 million, IBRD:
US$19.59 million, actual cost: US$20.75 million, IBRD US$17.98 million). This component supported improving the
capacity of farmers, farmer organizations, and institutions at various levels to conduct and promote sustainable and
climate-resilient agriculture. Activities under this component included the following:

a. Developing and transferring technical knowledge through training and study tours;
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b. Awareness building, education, and communication on climate-smart agriculture for a wide range of
stakeholders;

c. Establishing and strengthening of WUAs for better operation and maintenance of on-farm irrigation
infrastructure and improved water management for climate-change resilience;

d. Promotion and support of FCs and FAs to enhance collective action for service delivery, access to markets, and
farmer-based adaptation to climate change;

e. Provision of technical assistance through mobile expert teams? and of relevant equipment to farmers, farmer
groups, and project institutions for them to learn and adopt climate-resilient agriculture, such as integrated and
better water resource management as well as mitigation and adaptation to climate change in its agricultural,
environmental, social, and economic aspects; and

f.  Project management capacity building for Project Management Office (PMO) staff at the central, provincial, and
county levels, including the provision of office equipment, training materials, and vehicles.

12. Component 4: Project Management Support (estimated cost: US$15.29 million, IBRD: US$0.89 million, actual
cost: US$14.76 million, IBRD USS$0.97 million). This component supported relevant agencies at each level to manage,
implement, supervise, and monitor project activities and progress. Activities financed under this component included
the following:

a. Project surveys, design, and construction supervision; and
b. Project management, including a management information system (MIS), establishing an effective monitoring
and evaluation (M&E) system to assess physical and financial outcomes and impact indicators, and the
recruitment of any related consultancies.
B. SIGNIFICANT CHANGES DURING IMPLEMENTATION

13. There were three Level 2 restructurings in December 2017 (loan disbursement at US$104.33 million), May 2019
(loan disbursement at US$152.67 million), and November 2019 (loan disbursement at US$172.67 million).

Revised PDOs and outcome targets

14. There was no change to the PDO and outcome targets.

Revised PDO indicators
15. In the December 2017 restructuring, two PDO indicators were revised:

a. “Total farmland area served with improved irrigation and drainage services” was downgraded to an intermediate
outcome indicator;

b. “Share of high-standard farmland in selected areas where at least two new sustainable or climate-resilient
practices or technologies promoted by the project have been adopted” was added as a new PDO indicator.

2 A group of experts providing advisory services, technical assistance, and review of design plans for the project implementation.
Their expertise covered water conservation, engineering, agronomy, horticulture, agro-forestry, climate change, research and
extension, meteorology, and environmental sciences.
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Revised components

16. The project components were not revised but had price and physical contingencies (U5$32.18 million) mostly
relocated to Component 1.

Other changes

17. Some reallocations of resources occurred across expenditure categories such as works, goods, and consultants’
services.

18. Under the May 2019 restructuring, the Responsible Agency for project implementation was changed at the central
level from the State Office of Comprehensive Agriculture Development (SOCAD) under the Ministry of Finance (MOF) to
the Center of Budget Evaluation (CBE), also under the MOF.

19. The Project Loan Agreement and the Disbursement Letter were amended to reflect the new Responsible Agency
for project implementation at the central level: the CBE under the MOF. In addition, the project Designated Account (DA)
was closed in December 2018 because of these changes. A new DA was opened and managed by the CBE after the
amendments.

20. The project loan closing date was extended from December 31, 2019, to December 31, 2021.

Rationale for changes and their implication for the original theory of change

21. The project was able to achieve cost savings for two reasons: first, the competitive bidding process resulted in
lower than expected contracts for many investments, especially in civil works; second, the YRMB depreciated vis-a-vis the
U.S. dollar since the project became effective.

22. During the preparation stage, part of the IBRD loan was reserved for physical contingencies and price
contingencies—a total of US$32.18 million. Because of savings in both procurement and the exchange rate, sufficient
resources were available to finance all project activities and thus there was no need for the contingencies.

23. Because of the reorganization of the Chinese government that began in early 2018, the functions of the
Responsible Agency for the project, the SOCAD under the MOF, were transferred to the MARA. The government decided
that the responsibility for implementing the IMAD Project remained with the MOF, but under another MOF institution,
namely, the Center of Budget Evaluation.

24. The project results framework was revised to strengthen the indicators and the program logic. For example, the
PDO-level outcome indicator on “Total farmland area served with improved irrigation and drainage services” was moved
to the intermediate level because it is a contributor to other PDO-level indicators such as increased water and crop
productivity. A new PDO-level indicator was added to reflect the number of farmers adopting a set of climate-resilient
and sustainable agriculture approaches.

25. The project loan closing date was extended to enable the completion of project activities.

26. The project restructurings did not lead to material changes to the TOC (Figure 1).
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Il. OUTCOME
A. RELEVANCE OF PDOs

Assessment of relevance of PDOs and rating

27. The PDO remains highly relevant and fully aligned with the World Bank’s Country Partnership Framework for
2020-2025 (CPF, Report No. 117875-CN) and with the new phase of the World Bank's China engagement at closing.
The China-World Bank Group (WBG) partnership has entered a new era following 40 years of close collaboration. The CPF
focuses on closing any remaining institutional gaps and supporting interventions that generate significant global public
goods. This is consistent with China’s new development strategy of promoting green growth to achieve ecological
civilization. The IMAD Project contributed directly to Engagement Area 2 (EA2) of the CPF—Promoting Greener Growth.
Under EA2, the Bank aims to support government efforts to (i) decrease air, soil, water, and marine plastics pollution; (ii)
demonstrate sustainable agricultural practices and improve the quality and safety of agro-food products; and (iii)
strengthen sustainable natural resource management.

28. At project completion, the PDO was also well aligned with China’s current national priorities for rural and
agricultural development, which focus on agricultural sustainability and decreasing agriculture’s climate footprint. In
February 2021, the Committee of the Communist Party of China and the State Council issued the Opinions on
Comprehensively Promoting Rural Revitalization and Accelerating Agricultural and Rural Modernization, which is the
Central Document No. 1 of 2021, highlighting four priority areas: (i) promoting green agriculture development, (ii)
developing modern agricultural and rural industries, (iii) expanding the provision of rural infrastructure and public
services, and (iv) strengthening the governance of rural areas. In its Nationally Determined Contribution (NDC),? China
also committed to proactively adapting to climate change by enhancing mechanisms and capacity to effectively defend
against climate change risks in key areas such as agriculture, forestry, and water resources.

29. The relevance of the PDO is rated as high given that the project’s objectives are aligned with the current World
Bank CPF and Government of China development priorities as described above.

B. ACHIEVEMENT OF PDOs (EFFICACY)

30. The PDO is to develop sustainable and climate-resilient agricultural production systems in selected areas of Gansu,
Hunan, Jiangxi, and Liaoning provinces; Xinjiang Uygur Autonomous Region; and Chongging Municipality. The PDO was
achieved through improving irrigation and drainage services, adopting climate-smart agricultural practices, and
strengthening institutional capacity building of farmers’ organizations such as WUAs, FAs, and FCs.

31. Agricultural resilience to the impacts of climate change is measured by productivity increases resulting from
adopting new crops and technologies that increase resilience to climate change. The sustainability of project-promoted
interventions depends on the cost-effectiveness of the technical measures adopted in improving the climate resilience of
crop production systems both now and in the future. After the field demonstrations of improved land and water
management practices, it is expected that farmers would continue to implement sustainable practices with proven
financial profitability. More importantly, the project's sustainability depends on whether it can increase (or at least
maintain) productivity as measured by crop yield in a way and at a rate that supports and enhances the resilience of
ecosystems and the benefits.

3 Source: https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/China percent20First/China's percent20First
percent20NDC percent20Submission.pdf
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32. Sustainability and climate resilience complement one another for viable agricultural production systems. For
evaluation purposes and according to the design of the PDO indicators, developing climate-resilient agricultural
production is measured by the outcome indicator “Share of high-standard farmland in selected areas where at least two
new sustainable or climate-resilient practices or technologies promoted by the project have been adopted.”*
Sustainability is measured by two outcome indicators: “Increase in water productivity for major crops by province” and
“Increase in land productivity by province.” Case studies on the adoption and impact of climate-resilient sustainable
agricultural practices are presented in Annex 7.

Assessment of achievement of each objective/outcome

Climate-Resilient Agricultural Production Systems Developed: Rated Substantial

33.  This outcome was measured by one indicator: “Share of high-standard farmland in selected areas where at least
two new sustainable or climate-resilient practices or technologies promoted by the project have been adopted.” The
baseline was 0; the actual result was 73.27 percent, exceeding the original target (70) by 3 percent.

34, Climate-resilient technical interventions introduced in the project include the following:

a. Soil conservation and improved land management practices including but not limited to (i) land leveling, improved
tillage practices, and the use of crop residues; (ii) improved soil fertility management through soil testing, precise
or formula fertilizer application, organic fertilizer application, and soil fertility monitoring; and (iii) developing
multi-purpose agroecological activities such as shelterbelts, greenbelts, and windbreaks, and environmental
monitoring.

b. The promotion of climate adaptation-oriented agronomic techniques, including the following: (i) integrated pest
management, (ii) green and non-polluting production systems, (iii) farm-based demonstrations and extension of
improved varieties and technologies as well as of greenhouses or plastic houses, and (iv) applied research on
technical or policy-related measures to adapt to climate change in agriculture.

35. Based on project interventions, four intermediate results indicators were used to support the measurement of

climate resilience. The indicators fully achieved or substantially exceeded the original targets: (a) “Increase in area of
leveled land and improved soil physical conditions” exceeded the original target by 38 percent (the actual result was
53,443 ha); (b) “Increase in area adopting balanced fertilization” exceeded the original target by 40 percent (the actual
result was 87,346 ha); (c) “Increase in area under integrated pest management or green or non-polluting production”
exceeded the original target by 36 percent (the actual result was 98,186 ha); and (d) “Increase in area under shelter and
agroforest plantation” exceeded the original target by 4 percent (the actual result was 2,522 ha) (Annex 1).

Sustainable Agricultural Production Systems Developed: Rated Substantial

36.  This outcome was measured by increased water and land productivity, which either fully achieved or exceeded
their final target values by province, as described below.

37. For major crops, water productivity increased in each project area. The water productivity of maize increased
by 22 percent in Liaoning Province (the actual result was 1.91 kg per m3), whereas in Gansu Province it increased by nearly
20 percent (the actual result was 1.58 kg per m3). The water productivity of wheat increased by 27 percent (the actual
result was 1.59 kg per m3) in the Xinjiang Uygur Autonomous Region. The water productivity of rice in Jiangxi Province

4 This indicator was added after the first restructuring to better capture the number of farmers adopting a set of climate-
resilient and sustainable agriculture approaches. See paragraph 18.
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increased by 17 percent (the actual result was 1.33 kg per m3), whereas in Hunan Province it increased by 15 percent (the
actual result was 1.36 kg per m3) and in Chongging Municipality the observed increase was 23 percent (the actual result
was 1.29 kg per m3).

38. Increased land productivity was also observed. The land productivity of maize in Liaoning Province increased by
16 percent (the actual result was 9,608 kg per ha), whereas in Gansu Province the increase was 11 percent (the actual
result was 9,854 kg per ha). For wheat, land productivity increased by 15 percent in the Xinjiang Uygur Autonomous
Region (the actual result was 6,085 kg per ha). For rice, land productivity increased by 12 percent in Jiangxi Province (the
actual result was 6,560 kg per ha), by 44 percent in Hunan Province (the actual result was 8,475 kg per ha), and by 24
percent in Chongging Municipality (the actual result was 8,329 kg per ha).

39. The following intermediate results indicators related to water management supported the measurement of
sustainability: (a) the “Overall irrigation water use efficiency by province” target was achieved in all provinces; (b) “Area
provided with new or improved irrigation or drainage services” increased from 2,633 hectares to 102,497 hectares and
“Volume of groundwater extracted in selected provinces” reached the targets. These were achieved through the following
measures:

(i) Irrigation and drainage infrastructure was improved by dredging and cleaning canals and drainage channels and
enhancing canal lining and structures, pumping stations, irrigation wells, and small water storage systems. Almost
all the activities have been completed at 100 percent of the revised target.

(ii) High-efficiency irrigation systems were developed, including low-pressure pipeline water delivery systems,
sprinklers, and micro and drip irrigation systems. These activities were completed at a rate of 79 percent to 102
percent. For example, water-saving irrigation in Chiling contributed to improved efficiency and time savings and
decreased the cost of irrigation (as described in Annex 7).

(iii) Water monitoring, measurement, and management were enhanced. This took place through the construction
and installation of water measurement structures and facilities for improved irrigation and drainage systems. The
annual amount of pumped irrigation groundwater within the three northern province project areas was
monitored. Groundwater management plans were prepared and implemented for six counties in the northern
provinces. Crop evapotranspiration pilots were monitored in three selected counties. The completion rate
reached the targets in the pilot areas. Furthermore, in Gansu Province, it was possible to significantly diminish
groundwater extraction rates (the baseline was 2,818.00 m3, the original target 2,636 m?3, and the actual result
1,053 m?3). The groundwater management plan and water monitoring measurements restricted overextraction
and an environmental rebound effect when efficiency gains led to increased use.

40. The intermediate indicator “Farm roads constructed and rehabilitated” target exceeded the original target by 26

percent. The road construction supports sustainability by providing access to markets for both agricultural outputs and
inputs (e.g., improved seed, fertilizer), which contributes to increased competitiveness. It was also demonstrated that
rural road investments can decrease poverty significantly through higher agricultural production, higher wages, lower
input and transportation costs, and higher output prices.® Furthermore, studies demonstrate that road expansion
encourages farmers to participate in local off-farm work rather than migrate.®

41. Other relevant indicators include “Number of farmers who are members of farmer organizations disaggregated

5 Khandker, S. R.; Bakht, Z.; & Koolwal, G. B. 2006. The Poverty Impact of Rural Roads: Evidence from Bangladesh. Policy Research
Working Paper No. 3875. Washington, DC: World Bank. https://openknowledge.worldbank.org/handle/10986/8333 License: CC
BY 3.0 1GO.

6 Qiao, F.; Rozelle, S.; Huang, J.; Zhang, L.; & Luo, R. 2014. Road Expansion and Off-Farm Work in Rural China. The China
Quarterly 218: 428-51. doi:10.1017/50305741014000629
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by WUAs, FAs, and FCs” and “Number of farmer organizations disaggregated by WUAs, FAs, and FCs, supported and
delivering services to members,” which surpassed 100 percent completion. FAs and FCs addressed the small-scale farm
fragmentation challenge and facilitated aggregation and value chain development. The project, by demonstrating
aggregation of small- and medium-scale farmers into groups, helps achieve economies of scale along value chains.
Aggregation points bring together small farmers, off-takers, processors, transporters, and traders and facilitate access to
other services, including finance, market information, etc. Aggregation also helps producers to meet the standards and
requirements of modern markets and address other barriers to access, supports farmers in improving their productivity
through increased access to services and markets, and enhances their competitiveness by decreasing the transaction costs
of companies choosing to work with them. For example, Shenghui vegetable planting professional cooperative supported
the whole value chain development. It provided members with full-process services such as vegetable production,
transportation, cleaning, packaging, refrigeration, and sales. It has also boosted brand creation (13 vegetable varieties
obtained green food certification) and marketing, potentially generating additional jobs (Annex 7). WUAs ensured the
sustainability of improved water management. It has been well recognized that WUAs can also (i) increase productivity
and per capita income by 40 percent, (ii) decrease or eliminate water conflicts, and (iii) facilitate better water fee
collection rates.” In Chiling, WUAs enhanced the team, cooperation, and collective consciousness of large grain farmers
(Annex 7).

42. The project had substantial impacts on capacity building and institutional strengthening (Section Il.E). Specifically,
farmer-centered activities (e.g., farmer organization development, technical assistance, training and extension services)
contributed to the sustainability of the interventions. All capacity-building activities were completed and the end targets
of capacity building for farmers and farmer groups were achieved. “Farmers trained” by the project were 18,523 persons,
of which 7,894 female farmers and 1,363 ethnic minority people were trained, 88 percent and 129 percent higher than
the original targets, respectively. The provision of technical assistance through mobile expert teams further supported
information dissemination.

Additional project outcomes

43.  The implementation of climate-resilient and sustainable technologies and practices produced additional climate
change mitigation and environmental benefits.® The Fourth Assessment Report of the Intergovernmental Panel on
Climate Change (IPCC) describes how improved water management in rice production can decrease GHG emissions.’ In
the case of this project, soil organic matter in the Hunan project area increased from 2.4 to 12.5 percent, an average
increase of 7.8 percent, and whole nitrogen increased from 2.2 to 9.5 percent, an average increase of 6.5 percent.'?
Similarly, the field measurements undertaken during the implementation of the Climate-Smart Staple Crop Production
(P144531) project demonstrated that improved water management decreases methane emissions, whereas improved
soil management promotes carbon sequestration. Using integrated pest management decreased soil and water pollution,
conserved pollinator biodiversity, and decreased adverse human health impacts from handling pesticides and
unintentionally consuming food with pesticide residues, as the literature review demonstrates interconnectedness
between negative health impacts and pesticides.!! Efficient irrigation technologies in combination with water monitoring,

7World Bank. 2011. China: Water Pricing and Water User Associations Sustainability. Washington, DC World Bank.
https://openknowledge.worldbank.org/handle/10986/18374 License: CC BY 3.0 IGO.

8 See Climate-Smart Agriculture Sourcebook. http://www.fao.org/3/i7994e/i7994e.pdf

9 Smith, P.; Martino, D.; Cai, Z.; Gwary, D.; Janzen, H.; Kumar, P.; McCarl, B.; Ogle, S.; O’Mara, F.; Rice, C.; Scholes, B.; & Sirotenko,
0. 2007. Agriculture. In: Climate Change 2007: Mitigation. Contribution of Working Group Ill to the Fourth Assessment Report of
the Intergovernmental Panel on Climate Change [Metz, B.; Davidson, O.R.; Bosch, P.R.; Dave, R.; & Meyer, L.A. (eds.)]. Cambridge,
United Kingdom and New York, NY, USA: Cambridge University Press.

10 Client Implementation Completion Report. July 2021.

11 Nicolopoulou-Stamati, P.; Maipas, S.; Kotampasi, C.; Stamatis, P.; & Hens, L. 2016. Chemical Pesticides and Human Health: The
Urgent Need for a New Concept in Agriculture. Frontiers in Public Health 4: 148. doi:10.3389/fpubh.2016.00148
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measurement, and management decreased water use (Paragraphs 36 and 40). Furthermore, integrated irrigation and
fertilizer use contributed toward improved labor productivity. Additionally, a decrease in GHG emissions was achieved
through sustainable soil management and decreased fertilizer use. The project increased area adopting balanced
fertilization by 87,346 hectares. Retaining crop residues promoted carbon sequestration and eliminated the negative
effects of crop residue burning that generates smog, which then causes health hazards, biodiversity loss, and diminished
soil fertility.

Justification of overall efficacy rating

44.  The overall project efficacy is rated as Substantial based on the above assessment.
C. EFFICIENCY

Assessment of efficiency and rating

45, Financial and economic analysis: Following the approach adopted at appraisal, a cost-benefit analysis was
conducted to re-assess the project’s ex post economic viability at completion. In the analysis, 100 percent of the actual
project costs have been included, covering both physical infrastructure and institutional strengthening activities. Physical
infrastructure investments have improved the delivery, conveyance, and water use efficiency of irrigation and drainage
systems in the project areas and therefore increased crop yield, diversification, and cropping intensity. Enhanced climate-
smart agricultural practices such as balanced fertilization, improved tillage practices, organic fertilizer use, extension for
new seeds, and biological pest control have decreased the use of chemical fertilizer and pesticide and contributed to
productivity increases. To carry out the economic and financial analysis, models were built that represented the major
crops in the project area for each county and aggregated upward. Quantifiable benefits include (i) increased yield between
the “with” and “without” scenarios; (ii) increased cropping intensity for the southern provinces of Jiangxi, Hunan, and
Chongging Municipality; and (iii) crop diversification. The economic rate of return (ERR) for the project was therefore
estimated at 20 percent. For individual provinces, the ERR varies from 17 percent to 25 percent. The financial rate of
return (FRR) is calculated at 18 percent and varies from 15 percent to 22 percent among the project provinces. The ERRs
at the project level and FRRs by province at project completion are comparable with those estimated at appraisal.

46.  The analyses did not include significant benefits that were not readily quantifiable, such as (i) environmental and
health benefits from reductions in non-point source pollution due to decreased fertilizer and pesticide use, and from
diminished underground water extraction; and (ii) the incremental benefits from better resource use and improved
service delivery due to institutional strengthening. The ERRs at project closure as such were conservative estimations for
the true economic values of the project.

47. Fiscal impact analysis. The central government is responsible for repaying the loan and the World Bank loan
proceeds were allocated to the project provinces as grants. The provincial and county governments have adequately
provided counterpart funds. The local governments will feel no additional fiscal impacts after project completion because
the water infrastructure operation and maintenance (0O&M) costs will be borne by the WUAs. With the abolition of
agricultural taxation, the project will not make a direct contribution to fiscal revenues.

48. Implementation efficiency. The procurement and financial management performance were generally satisfactory
(Section IV.B). Project restructuring with a 12-month closing date extension was justified (Section 1.B). Although project
implementation progress was delayed at a late stage because of the COVID-19 epidemic outbreak (Section I11.B), all project
activities, including those added at project restructuring, were completed before project closure. The actual project cost
(USS$315.82 million) was close to the PAD estimation (USS313.14 million) and the project management cost incurred was
USS$14.76 million, slightly lower than the PAD estimation. The World Bank loan proceeds were fully disbursed at project
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closure.
49.  The project efficiency is rated as Substantial based on the above assessment.

D. JUSTIFICATION OF OVERALL OUTCOME RATING

50. The overall outcome of the project is rated Satisfactory based on its high relevance, substantial efficacy, and
substantial efficiency.

E. OTHER OUTCOMES AND IMPACTS

Gender

51. Gender equality was promoted through wide and equal participation of, and consultation with, local people in
the project areas throughout project implementation. Special attention was given to the participation of vulnerable
people, both men and women, with a good degree of gender sensitivity. Equal participation and gender responsiveness
were reflected in project activities such as training, WUAs, FCs, FAs, and other capacity-building activities. The number of
training activities for female beneficiaries achieved was 164 percent of the revised target and 188 percent of the original
target.

Institutional strengthening

52. Component 3 was exclusively devoted to enhancing the capacity of farmers, farmer organizations, and institutions
at various levels to conduct and promote sustainable and climate-resilient agriculture. Through field visits and
consultations with farmers, the Bank’s ICRR team met with several FCs in each province and found that the idea of
sustainable and resilient agricultural production systems, which entails financial incentives in terms of heightened land and
water productivity, has been internalized and put into field operation by farmers.

53. Good practices were introduced through demonstrations and training. Specifically, project interventions included
the following:

a. Developing and transferring technical knowledge through training and study tours for farmers and project staff;

b. Awareness building, education, and communication on climate-smart agriculture for a wide range of stakeholders,
including farmers, government officials, and project staff;

c. Establishing and strengthening WUAs for better operation and maintenance of on-farm irrigation infrastructure
and improved water management for climate-change resilience;

d. The promotion and support of FCs and FAs to enhance collective action for service delivery, access to markets, and
farmer-based adaptation to climate change;

e. The provision of technical assistance through mobile expert teams and relevant equipment to farmers, farmer
groups, and project institutions. This aimed to facilitate a comprehensive and multidisciplinary understanding of
what climate-resilient agriculture means and how integrated and better water resource management supports
mitigation and climate adaptation goals in its agricultural, environmental, social, and economic aspects; and

f.  Project management capacity building for PMO staff at the central, provincial, and county levels, including the
provision of office equipment, training materials, and vehicles.

54, A case study of FCs was prepared by the National Project Management Office (NPMO) (Annex 7).
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Mobilizing private-sector financing

55. Although the IMAD Project was not designed to mobilize private-sector financing, the resulting improved
infrastructure in irrigation and farm roads has facilitated private investment in agribusiness operations, including the
processing, storage, and marketing of commaodities produced under the project in all six provinces. For example, FCs in
Heishan County, Liaoning Province, have entered into a contractual agreement with an agribusiness company for
agricultural input supply, marketing, and joint investment for processing. Agri-tourism focusing on specialty products has
also been promoted by the project, particularly in Chongqing’s Longping Township, where the farmers’ “Harvesting
Festival” has been celebrated for the past three years.

Poverty reduction and shared prosperity

56. It is reasonably believed that the IMAD Project contributed to poverty reduction and shared prosperity by
enhancing crop yield and decreasing the cost of production inputs. Crop yield and smallholder farmers’ income in the
project areas have risen significantly with the project’s investments and interventions. For example, in Hunan, the total
value of crop production grew from a baseline of CNY 396 million before project implementation to CNY 506 million in
2019, up by 28 percent, with an annual growth rate of 5.6 percent.

Other unintended outcomes and impacts
57. None

I1l. KEY FACTORS THAT AFFECTED IMPLEMENTATION AND OUTCOME
A. KEY FACTORS DURING PREPARATION

58. The project design was innovative and visionary for green agriculture development in China, which was then at
the incipient stage. This was the first effort by the World Bank to implement climate-smart agriculture on a wide scale
in China, covering six provinces from south to north across the country in various agro-climatic zones. It also directly
contributed to the implementation of China’s Nationally Determined Contributions (NDCs),* for which the agricultural
sector plays a key role in decreasing GHG emissions.

59. The project design adopted a holistic and integrated approach combining infrastructure investment and capacity
building. The project components complemented each other and contributed to achieving the PDOs. Although
“sustainable” and “climate resilient” are not directly measurable, the PAD and the selected indicators provided context
in terms of what was meant, particularly incorporating the financial incentives to farmers through land and water
productivity enhancement to increase their income. The causal relationships between project interventions and the
intermediate and PDO indicators were generally justified with operational logic. In terms of agronomic conditions for
the whole country, the selection of project provinces was appropriate.

12 Source: https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/China percent20First/China's percent20First
percent20NDC percent20Submission.pdf
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60. The potential risks from the project’s wide geographic coverage and the multiplicity of institutions involved were
clearly identified. There were, however, some minor project design issues related to some inappropriate classification
of outcome and intermediate outcome indicators (Section IV.A). The implementation management structure was well
designed, following similar arrangements under previous World Bank projects implemented by the SOCAD, with
responsibilities clearly defined for the project management offices at the central, provincial, and county levels (Section
11.B).

61. Project M&E was designed through the joint efforts of the SOCAD and line bureaus with sound monitoring
methodologies and realistic measures for data collection. The workflow for M&E data collection and consolidation was
well established (Section IV.A).

B. KEY FACTORS DURING IMPLEMENTATION

62. The government reorganization at the national and sub-national levels created uncertainty and delays in
project implementation. Project implementation had progressed well, and the project was on track to close by
December 31, 2019, as scheduled. However, with the government-wide institutional reform and reorganization that
began in early 2018, the project became delayed. The Responsible Agency functions for the project provided by SOCAD
under the MOF were transferred to the MARA. The government decided that the responsibility for implementation of
the IMAD Project should remain with the MOF, but under another MOF institution, specifically the CBE.As a result, the
project DA was closed in December 2018 and a new DA managed by the CBE was approved in May 2019, but it became
operational only in December 2019, thus delaying loan disbursements and project implementation. However, the
national PMO at the CBE and Provincial Project Management Offices (PPMOs) made great efforts to catch up in
implementing project activities despite lost time due to the government reorganization and the COVID-19 pandemic. As
a result, the bank loan was fully disbursed by the restructured project closing date.

63. Effective implementation arrangements led by a competent NPMO were instrumental to successful project
implementation. The key feature of the institutional arrangements for the IMAD Project was that it was built upon an
existing hierarchy of project management and channels of interaction, which also applied to previous Bank projects
implemented by SOCAD.* Both SOCAD and the CBE under the MOF as the lead implementing agency demonstrated a
high level of managerial capacity and commitment to implementing this project, which geographically covered six
provinces and 33 counties. They were able to (i) engage multiple stakeholders such as line bureaus, research institutes,
and farmer groups in project implementation and supervision, and (ii) stress quality assurance pertaining to both
construction and institutional development with a particular focus on farmer organizations.

64. Mutual learning experiences in project implementation among the PPMOs facilitated scaling up both
technical good practices and enhanced project management. Noticeable variations in implementation progress and
performance among the six provinces offered good opportunities for them to learn from each other, particularly through
joint supervision missions (Section IV.C). The Xinjiang Uygur Autonomous Region, administratively at the same level as
a province, exceled in implementation from start to finish and completed all the project activities in 2017, thus sparing
itself from the negative impacts of the COVID-19 pandemic and the government reorganization at the provincial and
local levels.

65. The good implementation and use of the monitoring and evaluation system contributed to efficient project
implementation. The application of the MIS by all the provinces ensured data consistency and the engagement of third-
party monitoring agencies enhanced the independence of the M&E system (Section IV.A).

13 SOCAD implemented Bank-financed projects (e.g., IAIL 2, IAIL 3) and the GEF-Mainstreaming Climate Change Adaptation in
the Irrigated Agriculture Project.

Page 19 of 68

Official Use



The World Bank
Integrated Modern Agriculture Development Project (P125496)

66. Participation and ownership of farmer organizations facilitated the adoption of new practices of climate-
smart agriculture and ensured sustainability. On-farm demonstration (a process with tangible social and economic
benefits to farmers) involved promoting CSA technology adoption and upscaling (Annex 7).

67. The World Bank provided adequate project supervision and implementation support and addressed the
changing operation environment in a timely fashion. The Bank task team, composed of senior staff and consultants with
rich experience relevant to China, worked proactively with their counterparts to restructure the project three times to
ensure the achievement of the PDO with full use of World Bank loan proceeds (Section IV.C).

IV.BANK PERFORMANCE, COMPLIANCE ISSUES, AND RISK TO DEVELOPMENT OUTCOME
A. QUALITY OF MONITORING AND EVALUATION
M&E design

68. The M&E design was generally reasonable and practical, reflecting the TOC with adequate indicators. The PDO
indicators, water productivity, and agricultural productivity were adequate to measure the sustainability and climate
resilience of the production system, supported by a few intermediate outcome indicators such as “Reduction in the
volume of groundwater extracted,” “Increase in area adopting balanced fertilization,” and “Increase in area under
integrated pest management or green or non-polluting production.” Furthermore, training of farmers and developing
FCs, key to achieving the PDO, was measured and evaluated by clear-cut intermediate outcome indicators. However,
there was some confusion about classification between outcome and intermediate outcome indicators. For example,
some indicators—such as “Total farmland area served with improved irrigation and drainage services” and “Number of
farmers who are members of farmer organizations”—could only be intermediate outcome indicators as they did not
measure the outcome of project interventions. This confusion was subsequently addressed during the first project
restructuring.

M&E implementation

69. Based on the M&E design, every province commissioned an external agency or institute to create and undertake
an impact evaluation assessment of project interventions by conducting representative surveys at three stages of
project implementation: a baseline at the onset of the project, a follow-up prior to the mid-term, and a final round at
project completion.

70. The M&E data were collected and analyzed in a methodologically sound manner, with support from the MIS,
government bureaus, and monitoring agencies. County Project Management Offices (CPMOs) prepared regular M&E
reports, which were submitted to the PPMOs for compiling and verification. These reports were then forwarded to the
NPMO for review, consolidation, and reporting. Similarly, physical and financial progress was tracked through the MIS,
which was adopted by all the project counties. In addition, local Water Resources and Agricultural Bureaus were
engaged to inspect the implementation progress and work quality as required by government regulations.

71. External monitoring agencies were recruited as a third party to undertake the project M&E, including social and
environmental safeguards (Section IV.B), which provided credibility and facilitated on-site monitoring during the COVID-
19 outbreak.

72. The use of the MIS helped enhance the consistency of data recording and reporting in different CPMOs.
However, some inconsistencies cropped up for a few intermediate results indicators among the World Bank
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restructuring paper, the client’s MIS records, and the 2018 and 2019 World Bank Implementation Status and Results
Reports. These were eventually verified and rectified during the World Bank ICRR preparation.

M&E use

73. Information collected from the M&E reports was used to assess the implementation progress of activities and
the likelihood of the project achieving its development objective. M&E data therefore contributed substantially to the
project restructurings and ICRR preparation. The data were also used to identify implementation bottlenecks that would
necessitate additional efforts and resources, as shown in the reallocations of World Bank loan proceeds. Information
gathered in the M&E process also helped identify best practices that would be upscaled in the province and
countrywide.

Justification of overall rating of quality of M&E

74. The overall quality of M&E was rated as Substantial based on the above assessment.

B. ENVIRONMENTAL, SOCIAL, AND FIDUCIARY COMPLIANCE
Environmental and social safeguards compliance

75. This was a Category B partial assessment project. It has generated positive environmental benefits and supported
sustainable and climate-resilient agricultural production systems in the project areas. The principal negative
environmental impacts were construction-related, associated with the rehabilitation and improvement of existing on-
farm irrigation and drainage infrastructure. Applicable environmental and social safeguard policies for the project
included Environmental Assessment (OP4.01), Pest Management (OP4.09), Safety of Dams (OP/BP 4.37), Indigenous
Peoples (OP/BP 4.10), and Involuntary Resettlement (OP/BP 4.12). External monitoring agencies were recruited for the
six provinces as a third party to undertake the M&E of social and environmental safeguards. The project complied with
all policies, and safeguards performance was generally satisfactory, as elaborated below.

76. Environmental Assessment (OP4.01). The environmental impacts of the IMAD Project were positive overall. It
generated real water saving in project areas each year by improving irrigation and drainage infrastructure, and through
developing high-efficiency irrigation systems. It brought multiple environmental benefits, such as soil conservation, reuse
of crop residues, and decreases in the use of pesticide and fertilizer through balanced fertilizer application and integrated
pest management. Negative impacts were related mainly to small-scale construction activities, which were involved in
the rehabilitation and improvement of irrigated agriculture infrastructure. These impacts, such as noise, wastewater,
waste, and disturbances to local communities, were temporary, limited, and local in nature.

77. Pest Management (OP4.09). The project included integrated pest management and production systems that met
green and non-polluting certification standards. The improved irrigation facilities and diversification of crop systems
decreased pesticide use, thus mitigating environmental and health risks. The pest management plan incorporated
existing good practices from the project provinces and adopted several activities such as improvement of pest
forecasting, use of bait lamps, crop rotation, pest-resistant varieties, and balanced fertilization.

78. Dam Safety (OP4.37). The IMAD Project did not finance dam construction, but the irrigation systems it financed
drew water directly from reservoirs formed by 43 existing dams and one dam under construction, and they could not
function if the dams failed. Based on the requirements of OP4.37, all the relevant provinces recruited independent dam
specialists to (i) inspect and evaluate the safety status of the existing dams, their appurtenances, and their performance
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history; (ii) review and evaluate the owner’'s O&M procedures; and (iii) provide written reports of findings and
recommendations for any remedial work or safety-related measures necessary to upgrade the existing dams to an
acceptable safety standard.

79. Ethnic Minorities (OP4.10). The project activities in the Xinjiang Uygur Autonomous Region and Liaoning
Province covered some areas populated with ethnic minorities, such as Yanqi, Bohu, Qitai, and Fukang counties in Xinjiang
and Lingyuan and Zhangwu counties in Liaoning. The ethnic minorities were mostly Uygur, Kazak, and Mongol, who fell
within the definition of Indigenous Peoples in OP4.10. A Social Assessment (SA) was carried out during project
preparation to facilitate free, prior, and informed consultations among the ethnic minority communities. An Ethnic
Minority Development Plan (EMDP) was prepared based on consultations with ethnic minority groups in project areas
and disclosed locally and on the World Bank website. Third-party teams were commissioned by the client to monitor
implementation of the EMDP, and biannual monitoring reports were submitted largely on time. Although COVID-19-
related restrictions did not allow visiting all project locations with presence of ethnic minorities in 2020—2021, based on
the experience of other World Bank-financed projects in Xinjiang Uygur Autonomous Region, a series of ICRR missions*
took place in the region in June/July 2021 with the objective of, among others, reviewing and verifying the results of the
implementation of the EMDP, including gathering additional qualitative feedback from ethnic minorities.

80. A series of ICRR missions took place in June/July 2021 to gather feedback from ethnic minorities. Interviews with
local farmers (including Uygur farmers) that took place through organized focus group meetings and encounters during
field visits suggested that local ethnic minority groups were quite satisfied with the new irrigation technology that
decreased their workload and increased yield. With technology facilitating labor-intensive tasks, the interviewed farmers
informed the mission that they had more leisure time to enjoy life. Ethnic minority groups received technical training
from the cooperatives and WUAs they joined. Most of these training activities covered the best types of crops to plant
for a given season and irrigation technology that was introduced by the project. Some training even included materials
translated into the Uygur language and all training was delivered by technical staff fluent in local languages, as described
by the project completion report prepared by the client. The project implementation activities such as rehabilitation of
irrigation canals, hardening of field access roads, leveling of farmland, upgrading of agricultural production facilities, and
strengthening of farmers’ organizations (such as WUAs, FAs, and FCs) were relevant to the minorities’ needs. Although
not quantifiable through the project’s results framework or other mechanisms (such as beneficiary surveys), the project
can be considered to have generated positive impacts on their livelihoods, such as the provision of modern agricultural
technologies and facilities for income generation and local community development initiatives.

81. Involuntary Resettlement (OP/BP 4.12). Project activities on infrastructure improvement mainly rehabilitated
existing facilities on their original land base. All the facilities supported by the project belong to village communities and
no land ownership or related property rights changed hands. However, if irrigation infrastructure facilities extended
beyond village boundaries or any land was taken beyond what was foreseen at appraisal, a resettlement policy
framework was prepared by each of the six project provinces, as per World Bank policy OP/BP4.12, to guide project
activities under those circumstances.

82. Safeguard Documentation Disclosure: The safeguard documents were prepared through consultation with key
stakeholders. These documents complied with World Bank safeguard policies and were disclosed through announcements
published on the local website. The pest management plans for all provinces and the EMP were locally disclosed on
September 5 and September 6, 2012, respectively. They were subsequently disclosed by the Bank Infoshop on October
17, 2012.

14 0On April 25-30, 2021, the Bank ICRR team visited Liaoning Province and Chongging Municipality while the Hunan Province
project team joined the mission in Chongging. From June 7 to 11, 2021, the Bank ICRR team visited Gansu and Jiangxi provinces.
Finally, on July 26-29, 2021, the Bank ICRR team visited the Xinjiang Uygur Autonomous Region.
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Fiduciary compliance
Financial management

83. A sound financial management system had been maintained during project implementation to ensure that the
funds were used for the intended purposes. A MIS functioned as an efficient tool to monitor and manage project
implementation. Although the IMAD Project encountered institutional changes that had some negative impacts on project
disbursement (Section II.B), the NPMO capably put project implementation back on track quickly. The annual financial
reports were audited, and “unqualified” opinions were issued. The required interim financial reports were submitted in a
timely manner. Overall, the financial management performance of the project was satisfactory.

Procurement

84. The NPMO led and coordinated procurement activities for the whole project and provided guidance to PPMOs on
all aspects of procurement. PPMOs coordinated the procurement activities within their respective provinces, advised the
CPMOs on procurement and contract management, reviewed procurement documents prepared by the CPMOs, and
supervised and monitored the procurement activities the CPMOs carried out. A capacity assessment of the different PMOs
was conducted by reviewing the project organizational structure and functions, the past experiences of implementing
agencies, staff skills, the quality and adequacy of supporting and control systems, and legal and regulatory aspects during
project preparation. Each PMO had at least one designated procurement staff member. The World Bank team also
provided procurement-related implementation support and hands-on training to relevant procurement staff to ensure
compliance with Bank procurement policies and procedures. The overall procurement management performance
throughout implementation was satisfactory.

C. BANK PERFORMANCE
Quality at entry

85. The World Bank’s performance at entry was satisfactory. The project design was innovative and visionary,
representing the first effort by the Bank to implement climate-smart agriculture on a large scale in China (Section II.A).
The World Bank team worked closely with the client during the preparation process to ensure that the following criteria
were achieved:

a. The project’s high relevance to China’s national development strategies (Section II.A);

b. A well-structured project design integrating technical interventions with capacity building for farmers and FCs
(Section I11.A);

c. Effective M&E design and arrangements (Section IV.A);

d. Anadequate risk management plan that identified the weaknesses in implementation capacity and put mitigation
measures in place; and

e. Thorough coverage and specification of environmental, social, and fiduciary aspects in the project design (Section

IV.B) and in the Project Implementation Manual prepared by the client.

Quality of supervision

86. The World Bank’s performance during supervision was satisfactory. The Bank provided adequate staff and
resources for project implementation support. Project restructurings were conducted in response to a changing
operational environment and addressed implementation issues such as loan proceeds savings, government
reorganization, and refinement and changes of outcome and intermediate outcome indicators (Section 1.B). During the
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last year of implementation under COVID-19 travel restrictions, virtual supervision missions and consultations were
organized in a timely manner to address potential delays in key project activities. The Bank team also provided sufficient
technical and implementation support for the development of FCs, with one local cooperative specialist as a core team
member throughout the project implementation. In addition, the Bank team devoted adequate time and expertise to
enhancing institutional capacity in fiduciary, environmental, and social safeguard management (Section IV.B).

87. Implementation support missions were fielded regularly, including virtually during the COVID-19 outbreak. These
missions were candid and timely in reporting progress, highlighting issues, and proposing practical follow-up actions in
the form of mission Aide Memoires, Management Letters, and Implementation Status and Results Reports. The task team,
composed of experienced professionals in irrigation infrastructure, climate-smart agriculture, and institutional capacity
building, worked effectively with their counterparts to come up with appropriate and practical recommendations, which
were well received by farmers. The understanding and trust developed between the Bank team and the client were
recognized in the government ICRR.

88. The physical expanses of the six provinces made it impossible for each mission to cover them all; however, the
Bank team creatively organized field visits to three provinces at once and invited the other three provinces to brief and
join the mission as “observers,” thus promoting exchange and mutual learning among all six provinces. Although there
were three task team leaders (TTLs) during the seven-year project implementation, the transition was well managed, and
no negative impacts were felt. All three TTLs were senior professional Bank staff with rich experience working in China.

Justification of overall rating of Bank performance

89. The overall World Bank performance was rated as Satisfactory, which was confirmed by its counterpart in its ICRR.

D. RISK TO DEVELOPMENT OUTCOME

90. The PDO was to develop sustainable and climate-resilient agricultural production systems in the project areas,
which was satisfactorily achieved (Section II.B). The risk to development outcome assessment particularly benefited from
the experience of the regular operation for the past four years of the Xinjiang Uygur Autonomous Region, which completed
all its project activities in 2017. The risk analysis covers stakeholders’ ownership and commitment as well as other
technical, financial, economic, political, and environmental aspects.

a. Farmers’ ownership of project assets. The assets of irrigation infrastructure facilities have been transferred to
WUAs for regular O&M, which is financed by WUA inputs in cash and/or in kind. This well-established practice has
worked effectively in similar domestic irrigation projects and proved viable during Xinjiang’s four-year regular
operational experience.

b. Financial profitability of crop production with enhanced land and water productivities. Such productivity and
profitability have provided incentives and momentum to maintain and upscale the good practices generated by
the project.

c. Conducive policy environment. As part of its obligations to Nationally Appropriate Mitigation Actions in the
agricultural sector, the government has mainstreamed the agricultural knowledge and good practices generated
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under Component 2 into policies and development programs.® This process ensures that the project’s
demonstrated good practices have been scaled up nationwide.

d. Lessons learned. Because it is one of the first climate-smart agriculture investment projects between the World
Bank and China, the IMAD Project’s lessons and experiences have been transferred to other Bank-financed
projects in China, including the Henan Green Agriculture Fund Project approved in March 2020, the Hubei Smart
and Sustainable Agriculture Project approved in May 2020, the China Food Safety Project approved in March 2021,
and the Green Agriculture and Rural Revitalization PforR currently under preparation. These projects all aim to
promote integrated, environmentally sustainable, climate-smart agriculture and agri-food quality and safety in
targeted value chains and landscapes in China.

V. LESSONS AND RECOMMENDATIONS

91. The project has fully achieved its PDO. It has successfully actualized sustainable and climate-resilient agricultural
production systems in Gansu, Hunan, Jiangxi, and Liaoning provinces, in Chongging Municipality, and in the Xinjiang Uygur
Autonomous Region. With persistent pressure from environmental challenges and increasing threats from climate change,
enhancing agricultural resilience to climate change by improving infrastructure and mainstreaming climate-smart
agricultural best practices has become an important vehicle to enhance food security and increase farmers’ income. This
project generated the following lessons and recommendations, which are generally applicable to similar operations of
climate-smart crop development in China and other countries:

92. An integrated approach combining infrastructure investment and technical and institutional development is
essential to a sustainable and climate-resilient agricultural system, which needs to simultaneously address the interlinked
challenges of ensuring food security under climate change while providing financial incentives for farmers (Section Ill.A).

93. Well-designed project institutional arrangements were instrumental to successful project implementation. The
NPMO played a critical role in coordinating this geographically vast and diverse project with multiple institutions involved
(Section I11.B).

94. Farmers’ ownership and participation through WUAs, FCs, and FAs can serve as an effective vehicle for adopting
and upscaling new climate-resilient agricultural practices and ensuring project sustainability (Section III.B, Section III.D,
and Annex 7).

95. A well-designed M&E system adopted by all the project provinces and implemented by third-party external
monitoring entities contributed to successful project implementation and independent evaluation (Section IIl.B and
Section IV.A).

96. Mainstreaming the good practices of climate-resilient and sustainable agricultural systems into government
programs and policies is key to upscaling project interventions and sustainability (Section IV.D).

15 These included (i) land leveling, improved tillage practices, use of crop residues; (ii) improved soil fertility management through
soil testing, precise or formula fertilizer application, organic fertilizer application, soil fertility monitoring; (iii) development of
multi-purpose agroecological activities such as shelterbelts, greenbelts, and windbreaks, and environmental monitoring; and (iv)
promotion of climate adaptation-oriented agronomic techniques, such as integrated pest management, green and non-polluting
production systems, and farm-based demonstrations and extension of improved varieties and technologies.

16 The Guidelines on the Development of Green and Low-Carbon Economic Systems by China’s State Council, issued in April 2021;
the Guidelines on the Construction for High-Standard Farmland for Food Security by China’s State Council, issued in 2019; and
the Technical Guidance and Management for High-Standard Farmland Construction, issued by the MARA in March 2021.
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ANNEX 1. RESULTS FRAMEWORK AND KEY OUTPUTS

A. RESULTS INDICATORS

A.1 PDO Indicators

Objective/Outcome: PDO indicators

Formally Revised A | Achi
Indicator Name Unit of Measure Baseline Original Target Y ctua c JERJEL:
Target Completion
Share of high-standard Percentage 0.00 0.00 70.00 73.27
farmland in selected areas
sustainable or climate
resilient

practices/technologies
promoted by the project
have been adopted

Comments (achievements against targets):
This is a newly added indicator during the restructure of December 2017. The target achieved 105%.
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Indicator Name Unit of Measure Baseline Original Target

Increase in water productivity = Number 1.56 1.90
for maize in LN province

27-Dec-2013 31-Dec-2018

Comments (achievements against targets):
There is no change in the original target. The original target is 101% achieved.

Indicator Name Unit of Measure Baseline Original Target

Increase in water productivity = Number 1.32 1.56
for maize in GS province

27-Dec-2013 31-Dec-2018

Comments (achievements against targets):
There is no change in the original target. The original target is 101% achieved.

Indicator Name Unit of Measure Baseline Original Target

Increase in water productivity = Number 1.25 1.56

Formally Revised
Target

1.90

31-Dec-2020

Formally Revised
Target

1.56

31-Dec-2020

Formally Revised
Target

1.56

Actual Achieved at
Completion

191

31-Dec-2020

Actual Achieved at
Completion

1.58

31-Dec-2020

Actual Achieved at
Completion

1.59
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for wheat in XJ province 27-Dec-2013 31-Dec-2018

Comments (achievements against targets):
There is no change in the original target. The original target is 102 % achieved.

Indicator Name Unit of Measure Baseline Original Target

Increase in water productivity = Number 1.14 1.33
for rice in JX province
27-Dec-2013 31-Dec-2018

Comments (achievements against targets):
There is no change in the original target. The original target is 100% achieved.

Indicator Name Unit of Measure Baseline Original Target

Increase in water productivity = Number 1.18 1.30
for rice in HN province
27-Dec-2013 31-Dec-2018

Comments (achievements against targets):
There is no change in the original target. The original target is 105% achieved.

31-Dec-2020

Formally Revised
Target

1.33

31-Dec-2020

Formally Revised
Target

1.30

31-Dec-2020

31-Dec-2020

Actual Achieved at
Completion

1.33

31-Dec-2020

Actual Achieved at
Completion

1.36

31-Dec-2020
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Indicator Name Unit of Measure Baseline Original Target

Increase in water productivity = Number 1.05 1.27
for rice in CHQ province
27-Dec-2013 31-Dec-2018

Comments (achievements against targets):
There is no change in the original target. The original target is 102% achieved.

Indicator Name Unit of Measure Baseline Original Target
Increase in land productivity Number 8,300.00 9591.00

for maize crop for LN

province 27-Dec-2013 31-Dec-2018

Comments (achievements against targets):
There is no change in the original target. It is 100% achieved.

Formally Revised
Target

1.27

31-Dec-2020

Formally Revised
Target

9,591.00

31-Dec-2020

Actual Achieved at
Completion

1.29

31-Dec-2020

Actual Achieved at
Completion

9,608.00

31-Dec-2020

Formally Revised Actual Achieved at
Indicator Name Unit of Measure Baseline Original Target Y .
Target Completion
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Increase in land productivity Number 7,500.00 8325.00 8,325.00 9,854.00
for maize crop in GS province
27-Dec-2013 31-Dec-2018 31-Dec-2020 31-Dec-2020

Comments (achievements against targets):
There is no change in the original target. The original target is 118% achieved.

Formally Revised i
Indicator Name Unit of Measure Baseline Original Target i —— Af:hleved at
Target Completion
Increase in land productivity Number 5,300.00 5899.00 5,899.00 6,085.00
for wheat crop in XJ province
27-Dec-2013 31-Dec-2018 31-Dec-2020 31-Dec-2020
Comments (achievements against targets):
There is no change in the original target. The original target is 103% achieved.
Formally Revised i
Indicator Name Unit of Measure Baseline Original Target Y ACEEL Afhleved at
Target Completion
Increase in land productivity Number 5,850.00 6558.00 6,558.00 6,560.00
for rice crop in JX province
27-Dec-2013 31-Dec-2018 31-Dec-2020 31-Dec-2020

Comments (achievements against targets):
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There is no change in the original target. The original target is 100% achieved.

Indicator Name Unit of Measure Baseline Original Target

Increase in land productivity Number 5,900.00 6505.00
for rice crop in HN province

27-Dec-2013 31-Dec-2018

Comments (achievements against targets):
There is no change in the original target. The original target is 130% achieved.

Indicator Name Unit of Measure Baseline Original Target

Formally Revised
Target

6,505.00

31-Dec-2020

Formally Revised

Actual Achieved at
Completion

8,475.00

31-Dec-2020

Actual Achieved at

Target Completion
Increase in land productivity Number 6,700.00 7530.00 7,530.00 8,329.00
for rice crop for CHQ
province 27-Dec-2013 31-Dec-2018 31-Dec-2020 31-Dec-2020
Comments (achievements against targets):
There is no change in the original target. The original target is 111% achieved.
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A.2 Intermediate Results Indicators

Component: Sub-component 1 Irrigated Agriculture Infrastructure Improvement

Indicator Name Unit of Measure Baseline
Sub-component 1: Overall Percentage 56.00
irrigation water use

efficiency -- LN province 27-Dec-2013

Comments (achievements against targets):
There is no change in the original target. It is 100% achieved.

Indicator Name Unit of Measure Baseline
Sub-comp 1 Indicator 1: Percentage 46.00
Overall irrigation water use

efficiency -- GS province 27-Dec-2013

Comments (achievements against targets):
There is no change in the original target. It is 105% achieved.

Indicator Name Unit of Measure Baseline

Original Target

70.00

31-Dec-2018

Original Target

58.00

31-Dec-2018

Original Target

Formally Revised
Target

70.00

31-Dec-2020

Formally Revised

Target

58.00

31-Dec-2020

Formally Revised

Actual Achieved at
Completion

70.12

31-Dec-2020

Actual Achieved at
Completion

61.00

31-Dec-2020

Actual Achieved at
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Target Completion
Sub-comp 1 Indicator 1: Percentage 53.00 64.00 64.00 65.63
Overall irrigation water use

Comments (achievements against targets):
There is no change in the original target. It is 103% achieved.

Formally Revised i
Indicator Name Unit of Measure Baseline Original Target Y Al AFhleved at
Target Completion
Sub-comp 1 Indicator 1: Percentage 52.00 66.00 66.00 67.00
Overall irrigation water use
efficiency - JX province 27-Dec-2013 31-Dec-2018 31-Dec-2020 31-Dec-2020

Comments (achievements against targets):
There is no change in the original target. It is 102% achieved.

Formally Revised Actual Achieved at
Indicator Name Unit of Measure Baseline Original Target Y Y eV

Target Completion
Sub-comp1 Indicator 1: Percentage 52.00 65.00 65.00 66.00
Overall irrigation water use
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Comments (achievements against targets):
There is no change in the original target. It is 102% achieved.

Indicator Name Unit of Measure Baseline

Sub-comp 1 Indicator 1: Percentage 45.00
Overall irrigation water use
efficiency -- CHQ 27-Dec-2013

Municipality

Comments (achievements against targets):
There is no change in the original target. It is 102% achieved.

Indicator Name Unit of Measure Baseline

Sub-comp 1 Indicator 2: Area  Hectare(Ha) 2,633.37
provided with new/improved
irrigation or drainage
services

27-Dec-2013

Comments (achievements against targets):

Original Target

56.00

31-Dec-2018

Original Target

0.00

31-Dec-2018

Formally Revised

Target

56.00

31-Dec-2020

Formally Revised
Target

98,031.00

31-Dec-2020

Actual Achieved at
Completion

57.00

31-Dec-2020

Actual Achieved at
Completion

102,497.00

31-Dec-2020
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This is a newly added indicator during restructure in 2017. The new indicator is 105% achieved.

Indicator Name Unit of Measure Baseline
Sub-comp 1 Indicator 3 : Cubic 6,188.00
Volume of groundwater Meter(m3)

extracted -- LN province
27-Dec-2013

Comments (achievements against targets):
There is no change in the original target. It is 99% achieved.

Indicator Name Unit of Measure Baseline
Sub-comp 1 Indicator 3: Cubic 2,818.00
Volume of groundwater Meter(m3)

extracted -- GS province
27-Dec-2013

Comments (achievements against targets):
There is no change in the original target. The original target is 40% achieved.

Original Target

5380.00

31-Dec-2018

Original Target

2636.00

31-Dec-2018

Formally Revised
Target

5,380.00

31-Dec-2020

Formally Revised
Target

2,636.00

31-Dec-2020

Actual Achieved at
Completion

5,321.00

31-Dec-2020

Actual Achieved at
Completion

1,053.00

31-Dec-2020
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Formally Revised A | Achi
Indicator Name Unit of Measure Baseline Original Target Y ctua c leved at
Target Completion
Sub-comp 1 Indicator 3: Cubic 4,282.00 4178.00 4,178.00 4,045.00
Volume of groundwater Meter(m3)
extracted -- XJ province
27-Dec-2013 31-Dec-2018 31-Dec-2020 31-Dec-2020
Comments (achievements against targets):
There is no change in the original target. The original target is 97% achieved.
Formally Revised A | Achi
Indicator Name Unit of Measure Baseline Original Target Y ctua c QLI
Target Completion
Sub-comp 1 Indicator 4: Farm  Kilometers 0.00 2262.00 2,594.00 2,855.00
roads constructed and
rehabilitated 27-Dec-2013 31-Dec-2018 31-Dec-2020 31-Dec-2020

Comments (achievements against targets):
The original target was revised during the restructure in 2017.

Component: Sub-component 2 Enhanced Climate-Smart Agricultural Practices

Indicator Name Unit of Measure Baseline

Original Target Formally Revised Actual Achieved at
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Target Completion
Sub-comp 2 Indicator 1: Hectare(Ha) 0.00 38537.00 38,777.00 53,443.00
Increase in area of leveled
physical conditions (tillage
practices)

Comments (achievements against targets):

The original target was revised during the restructure in 2017. The actual achieved target is 154% of the revised target, and 138% of the original one.

Formally Revised i
Indicator Name Unit of Measure Baseline Original Target i Al AFhIEVEd at
Target Completion
Sub-comp 2 Indicator 2: Hectare(Ha) 0.00 62340.00 65,369.00 87,346.00
Increase in area adopting

crop residues returned and
organic fertilizers)

Comments (achievements against targets):

The original target was revised during the restructure in 2017. The actual achieved target is 134% of the revised target, and 140% of the original one.

Formally Revised i
Indicator Name Unit of Measure Baseline Original Target Y Actual Afh'e"ed at
Target Completion
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Sub-comp 2 Indicator 3:
Increase in area under
IPM/Green/non polluted
production

Hectare(Ha) 0.00 72000.00 67,253.00

27-Dec-2013 31-Dec-2018 31-Dec-2020

Comments (achievements against targets):

98,186.00

31-Dec-2020

The original target was revised during the restructure in 2017. The actual achieved target is 146% of the revised target, and 136% of the original one.

. . ] Formally Revised
Indicator Name Unit of Measure Baseline

Original Target

Target
Sub-comp 2 Indicator 4: Hectare(Ha) 0.00 2420.00 2,218.00
Increase in area under

plantation

Comments (achievements against targets):

Actual Achieved at
Completion

2,522.00

31-Dec-2020

The original target was revised during the restructure in 2017. The actual achieved target is 114% of the revised target, and 104% of the original one.

Component: Sub-component 3 Institutional Strengthening and Capacity Building

. Formally Revised
Indicator Name

Target

Unit of Measure Baseline Original Target

Actual Achieved at
Completion
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Sub-comp 3 Indicator 1:
Improved irrigated area
devolved to WUA for Village
Committee for O&M

Comments (achievements against targets):

Hectare(Ha)

0.00

27-Dec-2013

36000.00

31-Dec-2018

56,187.00

31-Dec-2020

59,682.00

31-Dec-2020

The original target was revised during the restructure in 2017. The actual achieved target is 106% of the revised target, and 166% of the original one.

Indicator Name

Sub-component 3 Indicator Number
2: number of WUA, FA, and
FC

Comments (achievements against targets):

Unit of Measure Baseline

2.00

27-Dec-2013

Original Target

379.00

31-Dec-2018

Formally Revised
Target

365.00

31-Dec-2020

Actual Achieved at
Completion

390.00

31-Dec-2020

The original target was revised during the restructure in 2017. The actual achieved target is 107% of the revised target, and 103% of the original one.

Indicator Name

Sub-comp 3 Indicator 2 - Number
Number of WUAs supported
and delivering services to

Unit of Measure Baseline

0.00

27-Dec-2013

Original Target

183.00

31-Dec-2018

Formally Revised
Target

145.00

31-Dec-2020

Actual Achieved at
Completion

156.00

31-Dec-2020
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members

Comments (achievements against targets):

The original target was revised during the restructure in 2017. The actual achieved target is 108% of the revised target, and 85% of the original one.

Formally Revised i
Indicator Name Unit of Measure Baseline Original Target Y Actual Afh'e"ed gt
Target Completion
Sub-comp 3 Indicator 2 - Number 1.00 47.00 25.00 26.00
Number of FAs supported
and delivering services to 27-Dec-2013 31-Dec-2018 31-Dec-2020 31-Dec-2020
members

Comments (achievements against targets):

The original target was revised during the restructure in 2017. The actual achieved target is 104% of the revised target, and 55% of the original one.

Formally Revised i
Indicator Name Unit of Measure Baseline Original Target g Actual Afh'e"ed at
Target Completion
Sub-comp 3 Indicator 2 - Number 1.00 149.00 195.00 208.00
Number of FCs supported
and delivering services to 27-Dec-2013 31-Dec-2018 31-Dec-2020 31-Dec-2020
members
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Comments (achievements against targets):

The original target was revised during the restructure in 2017. The actual achieved target is 107% of the revised target, and 140% of the original one.

Indicator Name

Sub-comp 3 Indicator 3:
Number of farmers who are
members of farmer
organizations
(FAs/FCs/WUAs)

In which: Female members

Unit of Measure Baseline

Number 29,000.00
27-Dec-2013

Number 7,601.00
27-Dec-2013

Comments (achievements against targets):

This is a newly added indicator during restructure in 2017. The new indicator was 108% achieved.

Indicator Name

Sub-comp 3 Indicator 4:
Farmers training

Unit of Measure Baseline

Number 0.00

27-Dec-2013

Original Target

0.00

31-Dec-2018

0.00

31-Dec-2018

Original Target

12000.00

31-Dec-2018

Formally Revised
Target

52,772.00

31-Dec-2020

16,018.00

31-Dec-2020

Formally Revised
Target

12,879.00

31-Dec-2020

Actual Achieved at
Completion

57,210.00

31-Dec-2020

17,838.00

31-Dec-2020

Actual Achieved at
Completion

18,523.00

31-Dec-2020

Page 41 of 68

Official Use



@ The World Bank

Integrated Modern Agriculture Development Project (P125496)

Comments (achievements against targets):

The original target was revised during the restructure in 2017. The actual achieved target is 154% of the revised target, and 154% of the original one.

Formally Revised i
Indicator Name Unit of Measure Baseline Original Target g Actual Achieved at
Target Completion
Sub-comp 3 Indicator 4 - Number 0.00 4200.00 4,819.00 7,894.00
Female training

27-Dec-2013 31-Dec-2018 31-Dec-2020 31-Dec-2020

Comments (achievements against targets):

The original target was revised during the restructure in 2017. The actual achieved target is 164% of the revised target, and 188% of the original one.

Formally Revised i
Indicator Name Unit of Measure Baseline Original Target Y — AFhleved at
Target Completion
Sub-comp 3 Indicator 4 - Number 0.00 595.00 643.00 1,363.20
Ethnic minorities training
27-Dec-2013 31-Dec-2018 31-Dec-2020 31-Dec-2020

Comments (achievements against targets):

The original target was revised during the restructure in 2017. The achieved target is 212% of the revised target, and 229% of the original one.
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B. KEY OUTPUTS BY COMPONENT

Objective/Outcome 1: To develop climate-resilient agricultural production systems in selected areas of Gansu, Hunan, Jiangxi, and Liaoning
provinces; Xinjiang Uygur Autonomous Region; and Chonqging Municipality.

Outcome indicators

Intermediate results
indicators

Key outputs by component
(linked to the achievement
of Objective/Outcome 1)

1. Share of high-standard farmland in selected areas where at least two new sustainable or climate-resilient
practices/technologies promoted by the project have been adopted (percentage).

1.

2.
3.
4

Increase in area of leveled land and improved soil physical conditions (tillage practices) (ha).

Increase in area adopting balanced fertilization (include crop residues returned and organic fertilizer) (ha).
Increase in area under IPM/green/non-polluting production (ha).

Increase in area under shelter and agroforestry plantation (ha).

Component 2: Enhanced Climate-Smart Agricultural Practices.

Carrying out, or promotion, of soil conservation and improved land management practices including but not limited
to (i) land leveling, improved tillage practices, use of crop residues; (ii) improved soil fertility management (soil
testing, precise/formula fertilizer application, organic fertilizer application, soil fertility monitoring); and (iii)
development of multi-purpose agroecological activities (e.g., shelterbelts, greenbelts, and windbreaks) and
environmental monitoring. The completion rate of different activities is from 87 percent to 206 percent.

Promoting climate adaptation-oriented agronomic techniques, including (i) integrated pest management; (ii) green
and non-polluting production systems; (iii) farm-based demonstrations and extension of improved varieties and
technologies, and greenhouses and plastic houses; and (iv) applied research on technical or policy-related measures
for adaptation to climate change in agriculture. The completion rate of different activities is much more than 100
percent.
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Objective/Outcome 2: To develop sustainable agricultural production systems in selected areas of Gansu, Hunan, Jiangxi, and Liaoning provinces;
Xinjiang Uygur Autonomous Region; and Chonqgging Municipality.

1. Increase in water productivity for major crops by province (kg per m3).

Outcome indicators 2. Increase in land productivity by province (kg per ha).

Overall irrigation water use efficiency by province (percentage).

Area provided with new/improved irrigation or drainage services (ha).
Volume of groundwater extracted in selected provinces (m?3).

Farm roads constructed and rehabilitated (km).

Intermediate results
indicators

PwnNPE

Component 1: Irrigated Agriculture Infrastructure Improvement
e improvement of irrigation and drainage infrastructure (dredging and cleaning of irrigation canals and drainage
channels, and canal lining; improving canal structures, pumping stations, irrigation wells, and small water storage
systems). Almost all the activities have been completed at 100 percent of the revised target.
e Development of high-efficiency irrigation systems, including low-pressure pipeline water delivery systems and
Key outputs by component sprinkler, micro, and drip irrigation systems. The completion rate is 79 percent to 102 percent.
(linked to the achievement e Water monitoring, measurement, and management, including constructing and installing water measurement
of Objective/Outcome 2) structures and facilities for the improved irrigation and drainage systems, monitoring of the annual amount of
groundwater pumped for irrigation within the project area in the three northern provinces, preparing and
implementing groundwater management plans for six counties in the northern provinces, and piloting crop
evapotranspiration monitoring in three selected counties. The completion rate is 101 percent.
e Rehabilitating farm access roads and on-farm rural power transmission lines. The completion rate is more than 100
percent, with the highest at 113 percent.
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Component 3: Institutional Strengthening and Capacity Building

e Development and transfer of technical knowledge through training and study tours.

e Awareness building, education, and communication on climate-smart agriculture for the wider range of
stakeholders.

e Establishing and strengthening of Water User Associations for better operation and maintenance of on-farm
irrigation infrastructure and improved water management for climate-change resilience.

e Promotion and support to FCs and FAs to enhance collective action for service delivery, access to markets, and
farmer-based adaptation to climate change.

e Provision of technical assistance to farmers, farmer groups, and project institutions for climate-resilient agriculture.

e Project management capacity building for PMO staff at central, provincial, and county levels, including provision of
office equipment, training materials, and vehicles.
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ANNEX 2. BANK LENDING AND IMPLEMENTATION SUPPORT/SUPERVISION

A. TASK TEAM MEMBERS

Name

Preparation
Rabih H. Karaky

Zheng Liu

Yi Dong

Minhnguyet Le Khorami
Zongcheng Lin

Lourdes L. Anducta
Ximing Zhang

Feng Ji

Meixiang Zhou

Supervision/ICR
Ladisy Komba Chengula

Zheng Liu

Yi Dong

Yan Zhang

Li Ouyang

Xuan Peng

Yunging Tian

Aimin Hao

Armine Juergenliemk
Bin Xu

Extended team

Role

Task Team Leader

Procurement Specialist

Financial Management Specialist
Team Member

Social Specialist

Team Member

Social Specialist

Social Specialist

Social Specialist

Task Team Leaders
Procurement Specialist

Financial Management Specialist
Procurement Team

Team Member

Team Member

Team Member

Social Specialist

Team Member

Environmental Specialist
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Xueming Liu ICR Author

Guangyong Li Team Member
Jun Zhao Team Member
Youlu Bai Team Member

B. STAFF TIME AND COST

Staff Time and Cost
Stage of Project Cycle

No. of staff weeks USS (including travel and consultant costs)
Preparation
FY11 6.823 35,354.24
FY12 23.375 118,714.80
FY13 31.007 132,975.49
FY14 6.750 49,002.07
Total 67.96 336,046.60
Supervision/ICR
FY14 10.663 52,328.16
FY15 16.620 101,374.37
FY16 10.838 79,645.39
FY17 6.528 50,885.02
FY18 20.550 144,931.30
FY19 13.577 99,619.75
FY20 15.079 111,432.44
Total 93.86 640,216.43
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ANNEX 3. PROJECT COST BY COMPONENT

Annex Table 3.1. Project Cost by Component

Amount at Actual at Actual as a
approval (PAD . . .
. project closing proportion of
estimation) (US$ . o
Component mil.) (USS mil.) PAD estimation (%)
Total (IBRD loan + | Total (IBRD loan | Total (IBRD loan +
counterpart) + counterpart) counterpart)
A. Irrigated Agriculture 202,68 204.38 101
Infrastructure Improvement
B. E.nhanced Cllméte—Smart 66.04 65.82 100
Agricultural Practices
C. Instltutllonal S.tre:'ngthenlng 28.63 20.75 7
and Capacity Building
D. Project Management Support 15.29 14.76 97
Total Project Cost 312.64 305.71 98
E. Front-end Fee 0.50 0.50 100
F. Interest' Fee during 0 9.61 3
Construction
Total Financing 313.14 315.82 101
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Annex Table 3.2 Project Cost by Financer at Appraisal (US$S M)

Component Project cost IBRD Counterpart funding
A. Irrigated Agriculture 202,68 155.33 4735
Infrastructure Improvement
B. E.nhanced Cllméte—Smart 66.04 23.69 4235
Agricultural Practices
C. Instiltutlo.nali Strengthening and 28.63 19.59 9.04
Capacity Building
D. Project Management Support 15.29 0.89 14.40
Total Project Cost 312.64 199.50 113.14
E. Front-end Fee 0.50 0.50
Total Financing 313.14 200.00 113.14

Annex Table 3.3: Project Cost by Financer at ICR (USS$S M)

Component Project cost IBRD Counterpart funding
A. Irrigated Agriculture 204.38 155.66 48.72
Infrastructure Improvement
B. E.nhanced Cllmjc\te—Smart 65.82 24.89 40.93
Agricultural Practices
C. Inst.ltutlorwal. Strengthening and 20.75 17.98 577
Capacity Building
D. Project Management Support 14.76 0.97 13.79
Total Project Cost 305.71 199.50 106.21
E. Front-end Fee 0.50 0.50
F. Interest' Fee during 961 9.61
Construction
Total Financing 315.82 200.00 115.82
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ANNEX 4. EFFICIENCY ANALYSIS

1. Introduction: This annex reanalyzes the financial and economic rates of return (FRRs and ERRs), calculated at
appraisal, using updated prices, actual project costs, and the latest projections of future benefits. Although the
methodology used basically follows that at appraisal, the accuracy of the estimation has been improved by using actual
data and better projections of benefits vis-a-vis those at appraisal. In the analysis, actual project costs were derived from
PMO records while future projections were based on the performance of current operations.

2. Supporting climate change resilience of agricultural production systems through infrastructure improvement,
sustainable agricultural practices, and strengthening the capacity of the institutions involved to operate, maintain, and
manage their assets has enhanced agriculture and water productivity in the project areas.

3. Physical infrastructure investments improved the delivery, conveyance, and water use efficiency of irrigation
and drainage systems in the project areas and thus improved crop vyield, diversification, and cropping intensity.
Enhanced climate-smart agricultural practices such as balanced fertilization, improved tillage practices, crop residue
retention, organic fertilizer use, improved seed varieties, and biological pest control measures, coupled with institutional
strengthening activities, have decreased the use of chemical fertilizer and pesticide and contributed to productivity
increases.

4, To carry out the economic and financial analysis, crop models were built representing the major crops in the
project areas for each of the project counties and aggregated by province. Quantifiable benefits include (a) an increase
in yield between the “with” and “without” scenarios; (b) an increase in cropping intensity for the southern provinces of
Jiangxi, Hunan, and Chonggqing; (c) a partial shift in area away from wheat and maize in favor of higher value crops (fruits
and vegetables) in the northern provinces of Xinjiang, Gansu, and Liaoning; and (d) a decrease in agricultural inputs due
to the adoption of enhanced climate-smart agricultural practices such as land leveling, improved tillage practices, use of
crop residues and mulching, soil testing, and precise/formula fertilizer application.

5. Crop budget models. Typical crops are selected in each project province to draw up crop budgets. The detailed
information on the crop budgets in each province appears in Annex Table 4.1.

Annex Table 4.1. Crop budget model.

Project province Crop budget model

Xinjiang Wheat, maize

Gansu Wheat, maize, potato

Hunan Paddy, rapeseeds,

Jiangxi Paddy, rapeseeds, vegetables

Chongging Maize, paddy, sweet potato

Liaoning Wheat, paddy, peanut

6. Yield increases. Annex Table 4.2 shows the vyield increase of the main agricultural products in each project

province. For most of these products, there will be a 10 to 20 percent yield increase in the “with project” scenario vis-a-
vis the “without project” scenario.
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Annex Table 4.2. Yield increase in “with project” scenario.

Without project ~ With project Incremental yield Incr'emental
(kg/ha) (ke/ha) (kg/ha) e
Xinjiang
Wheat 5,303 5,899 596 11
Maize 9,986 11,513 1,526 15
Gansu
Wheat 5,063 5,338 275 5
Maize 8,088 8,470 383 5
Potato 34,750 39,300 4,550 13
Hunan
Paddy 5,946 6,477 531 9
Rapeseeds 1,733 1,894 161 9
Jiangxi
Paddy 5,856 6,558 702 12
Rapeseeds 1,068 1,296 228 21
Chongqing
Maize 5,726 6,140 414 7
Paddy 6,777 7,526 749 11
Sweet potato 22,746 24,705 1,958 9
Liaoning
Corn 8,328 9,890 1,563 19
Paddy 9,150 10,200 1,050 11
Data source: Average annual yields based on the Client ICR team field-sampling surveys.
7. Decrease in fertilizer use. The decrease in chemical fertilizer and pesticide use has contributed to direct

deceases in the cost of production inputs (Annex Table 4.3).
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Annex Table 4.3. Decrease in chemical fertilizer and pesticide use in each crop model.

Input
N P K Pesticide

Xinjiang

Wheat -4 =22 -15 -34

Maize -18 =23 -15 -50
Gansu

Wheat -5 -14 -19 -18

Maize =7 -9 -17 =27
Hunan

Paddy =23 =10 -2 =21
Jiangxi

Paddy =29 =50 =23 =23
Chongging

Wheat -24 -20 -

Maize =27 -23 -20 -40

Vegetable -3 -3
Liaoning

Maize =12 -16 -33 -13

Paddy -10 -10 -10 -20

Vegetable -13 -11 -12 -5

Data source: Data collected by client ICR team field-sampling surveys.
8. In contrast to financial analysis, the transfer payment items such as taxes and subsidies were adjusted in

economic analysis, but no adjustments were made between financial and economic prices of agricultural commodities
as few market distortions existed after four decades of market-oriented economic reform.

9. Based on the above, the economic rate of return (ERR) was estimated at 20 percent for the project. For individual
provinces, the ERR varied from 17 percent to 25 percent. The financial rate of return (FRR) was calculated at 18 percent
and varied from 15 percent to 22 percent among the project provinces. The ERRs at the project level and FRRs by
province at project completion were comparable with those estimated at appraisal.

10. It should be noted that the analyses did not include the significant but not readily quantifiable benefits such as
(i) environmental/health benefits from decreased non-point source pollution due to the decline in fertilizer and pesticide
use and diminished underground water extraction, and (ii) the incremental benefits from better resource use and
improved service delivery due to institutional strengthening. The ERRs at project closure as such were quite conservative
estimations for the true economic values of the project.

11. Fiscal impact analysis. The central government is responsible for the loan repayment and the Bank loan
proceeds were allocated to the project provinces as grants. The provincial and county governments have adequately
provided counterpart funds. The local governments will feel no additional fiscal impact after the project completion as
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the WUAs will bear the water infrastructure O&M costs. With the abolishment of agricultural taxations, the project will
not have a direct contribution to fiscal revenues.

12. Implementation efficiency. The procurement and financial management performance were generally
satisfactory (see Section IV.B). Project restructuring with a 12-month closing date extension was clearly justified (see
Section I.B). Although project implementation progress was delayed at a late stage because of the COVID-19 epidemic
outbreak (see Section I11.B), all project activities (including those added at project restructuring) were completed before
the project closure. The actual project cost (US$315.82 million) was close to the PAD estimation (USS313.14 million) and
the project management cost incurred was US$14.76 million, slightly lower than the PAD estimation. The Bank loan
proceeds were fully disbursed at the project closure.
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ANNEX 5. BORROWER, CO-FINANCIER, AND OTHER PARTNER/STAKEHOLDER COMMENTS

Overall Feedback on the Implementation Completion and Results Report on WB-Financed Integrated
Modern Agriculture Development Project

World Bank project management team,

We have received the Implementation Completion and Results Report on the Integrated Modern
Agriculture Development Project with World Bank loans (hereinafter referred to as the “Completion
Report”) prepared by the World Bank. The Completion Report comprehensively and accurately expounds
on and summarizes the implementation of this project as well as gives it high praise.

We agree with the following feedback on the Completion Report: (1) all key performance indicators
have been achieved or exceeded, indicating and verifying that the development goals of the project have
been fully achieved; (2) the project’s efficiency has been proved by economic and financial analysis; and
(3) the project is highly related to government policies and investment priorities. All ratings objectively
reflect the achievements of the project.

We also agree with the summary of experiences and lessons in the Completion Report.
However, we have revised some indicators in the original text of the report for your reference.

Last but not least, we would like to thank the World Bank’s Completion Report team for their
strenuous efforts. Moreover, we have gained enlightenment and experience from our cooperation with
the World Bank’s Completion Report team.

We look forward to more cooperation with the World Bank in the future.

The Center of Budget Evaluation of the Ministry of Finance

October 25, 2021
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ANNEX 6. SUPPORTING DOCUMENTS

e Project Appraisal Document

¢ Implementation Status and Results Reports (ISRs)

¢ Aide Memoires

e Restructuring Paper

e World Bank Group (2012) Country Partnership Strategy (CPS) for China, 2013—2016
e World Bank Group (2019). China Country Partnership Framework (CPF), 2020—2025
e Government Implementation Completion Report
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ANNEX 7: Case Studies on Village-Level Technology Adoption and Farmers’ Cooperatives
Tt H 478 22451

Zf—: HATOLRIH BiiE s 6 B2 3 G S EENIAR TR R R (MERKEX, KREREEY
T EVE D
Case 1: The World Bank loan project promotes the sustainable development of modern agriculture in

Niuwanggong Village, Laogitai Town, Qitai County (surface-water irrigation area, field grain crop drip
irrigation)

AT T H T H XHr a8 B i X 6 SO E K BIR R SX, F R R A L 200mm, HEREREIX
1800mm, AL, AR T KEEBEARH 0 2L, X ORAEAMY AT Fp 8 i B R o FEARTH SEftiZ
T, 3 DAL S SETE S K A i KT E e 7 v 2, KA A4, /7 2R IR T Ha] i K
ANEEBABRET, FFJIHRNBOR, iR A &

Qitai County, Xinjiang Autonomous Region, the area of the World Bank project, is a water-scarce area. Its annual
rainfall is less than 200 mm, but annual evaporation is 1,800 mm. Therefore, it is necessary to develop water-
saving irrigation, which is of great significance to ensure the sustainable development of agriculture. Before
implementing the project, the traditional irrigation methods of canal water delivery and surface flood irrigation
were mainly used locally, with a low use rate of irrigation water, thus requiring farmers to drain water and
arrange seedlings in the field manually, which resulted in a large labor input and high planting cost.

AWH SR 6 B EER St 1 AT DT RS R AR I H . R $5056380.17 /70, AEIR
HITHAR29333 0, MR¥E M RS AF, FEEAT 3P 3. 2% BEBR VAT MRS S il PR BORHE
JiE SRR B AL L, DUA REPVCRE TE SR L TR B K IE — A i e RCTT K E R Tt o 2, JF
TN TR FTUREERHAEIRE, BUG T AR RE ML A MAESNEE, et DKk AR mT
FFER ] AR WRE/E . EBEARBAELLU N LA — R LA ZT 5, Fiseil 17
“=k7 CER. kiE. D, AR U, okt AR R RS TR SEEL TR
AR ST S I BCE R, IR R AR, S AR AR ARG IR SRR AT K
TN, WD TR IS, M2y AR RRML IR BN ST B RN, ARSI, il B I 5T
H, ETRERAS. W =R TR E . KR AR, RAFEENKIE— &4
BoAR, AT LAR KRS 3 F ) -3 AR SR e, e B o S R T, R VR ST T
RAEAAEERTE R, G B AT, AR TR I HT DU eI 2805 &, Ji/INATK
SER, PemK S, /N 5 R 1)300—350kg/ B 4 1 £1600kg/ 1 LA b, ESAVEE B A K i B R
K 11600m3/ Fi /b A300m3/ i o AR BAE IF I N 400G/ T Zi A o IX S T B IX — AR FE T R FIK B R
B, W S AT R T R A A BRI SR, K SR S KA SR A B B, ORIEK BRI AR 5
SR AANV TR A R, PR DB X 2 Tt 2 AT RRE AR, B E e i AN BLSK
fEM.

The project has successfully used the World Bank loan for sustainable agricultural development in Niuwanggong
Village, Qitai County, with a cumulative investment of 63.8017 million yuan and a governance farmland area of
29,333 mu. According to the local climatic conditions, based on land leveling, specification of strip roads,
planting of shelter forests, and promotion and application of new varieties and technologies, the project
developed PVC pipeline water transmission. Drip irrigation equipment and high-efficiency water-saving
irrigation measures integrating water and fertilizer were mainly used for the planting of wheat, maize, melon,
and other field crops, and this has achieved significant economic, social, and ecological benefits, and played a
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good demonstration role in promoting the sustainable development of regional agriculture. This is mainly
reflected in the following aspects: first, the land basically does not need to be leveled. Farming has realized the
"three noes" (no canal, no ditch, and no ridge), which effectively promotes the development of agriculture in
the direction of mechanization, industrialization, and modernization. Second, the labor allocation in the
irrigation process is diminished. Drip irrigation can drip soluble fertilizers, plant growth regulators, and internal
insecticides with water through local wet irrigation, which decreases operation times, labor input, and labor
intensity of middle tillage, fertilization, spraying, and weeding. This is also suitable for women's labor
management and it saves a lot of labor and material resources. Third, the double improvement of agricultural
output and water resource use rate has been realized. The use of drip irrigation and water fertilizer integration
technology can prevent the problem of secondary soil salinization caused by flood irrigation and promote the
improvement of the grade of cultivated land quality. At the same time, the irrigation cycle can be carried out on
time and in quantity according to the growth needs of crops, which is conducive to crop growth. This can also
decrease ineffective transpiration and evaporation, diminish water use, and improve water productivity. Wheat
yield increased from 300—350 kg per mu to more than 600 kg per mu and the average irrigation water
consumption per mu decreased from 600 m3 to 300 m3. The net income of farmers increased by about 400 yuan
per mu. This has important strategic significance and a practical role in how to develop and use limited water
resources, strengthen the comprehensive management of water resources and water environment, ensure the
sustainable use of water resources and the sustainable development of agriculture, and accelerate the
sustainable and healthy development of the economy and society in ethnic minority areas more effectively.

WA BSEft, fEftar. LB R a7 AL i B AR Rt s

Through project implementation, the specific benefits in social, economic, and promotion demonstration are as
follows:

MHEAT T H St AR KB RERLBGUE BE, — AN 5530 70 HREE BSom#ft, 200 H ST m i He g e . /KL
— R RIS BB SRR RS AN, B AN 9730 J0 ] DL 300 R,  MARAR Ik
AT A AT

From the extensive management of flood irrigation before the implementation of the World Bank project, one
labor force could manage only 50 mu of cultivated land. With the fine management of pressurized drip irrigation,
the application of water fertilizer integration technology, and the promotion of new technologies and new
varieties after project implementation, one labor force can now manage 300 mu of cultivated land, which has
fundamentally changed the mode of agricultural production.

~

T3 H STt iR 7KV VR TiT I SI it Je ) E A
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After project implementation, the production conditions of farmland and water conservancy
infrastructure such as fields, forests, roads, bridges and culverts, water transmission pipelines, and water
distribution networks in the project area have been improved, and the ability to adapt to climate change
and resist natural disasters has been enhanced. Through agricultural measures to adapt to and mitigate
climate change, such as land leveling, straw returning to the field, balanced fertilization, and
demonstration and promotion of new varieties, soil fertility and the coverage of improved varieties have
been improved, and comprehensive land production capacity has been increased. Through capacity
building of farmers’ institutions and farmers’ technical training, the overall quality of agricultural workers
and the level of scientific farming and participatory management of production and operation have been
improved and large-scale and standardized production capacity has been enhanced, which has laid a
foundation for the large-scale operation and industrialized development of continuous planting and
advantageous industries. At the same time, this has encouraged the surrounding areas and strengthened
the construction of agricultural infrastructure. Improving agricultural production conditions, improving
comprehensive agricultural production capacity, promoting agricultural efficiency, and increasing
farmers’ income are of far-reaching and important significance.

T H St AT AL L Yo% A B T H S fe AL v A B B
Electromechanical equipment and management Electromechanical equipment and management
room before project implementation room after project implementation

Page 59 of 68

Official Use



The World Bank
Integrated Modern Agriculture Development Project (P125496)

I H S BT AU % K% B 7 b

Tractor roads and shelterbelts before project implementation

I H S it FRIALB & K B 7

Tractor roads and shelterbelts after project implementation

HHAT 0 H SR R sl R RETT < RRCTK S KRG i i S B BORAOHE) IS, B S B
B 7 A8 B R AT K BB A . PR UG (AL TE AN B P MR B AR R BORHE i
Ao AT I H s R AR BRI 2 5 R, B 2 (02 ) 2 MR AR 2 R, SEBl 1 AR R 7
o

The implementation of the World Bank project has effectively promoted the popularization and application of
technologies such as soil testing formula, efficient water saving, the introduction of new varieties integrating
water and fertilizer, and the construction of efficient water-saving facilities for 80,000 mu of cultivated land in
the village, along with land leveling, standardized field roads and shelter forest planting, and the popularization
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and application of new varieties and new technologies. The World Bank project has brought not only huge
economic benefits but also broad and far-reaching social benefits upon realizing an increase in farmers’
production and income.

PUBEALRIZE A . gl N T ERUAL, DL AR IR “THEASE LI EIR 7 ISR, W4 OOk AR A
AL, AR E A= NN T 2L, #2007 2 BB B . AT R AE BRI B U
KIS 98% L6 ERTHE = T 1E40%, MU 3% FH i AR PR AK6 0, K HERE A B A f11E B A6 Fh 7 36 A &
L5 A T, BAREK17.57C.

Application of mechanization. Traditional agriculture is semi-artificial and semi-mechanized and farmers’ scene
of "facing the loess and facing the sky" has changed fundamentally. The grain production in our village has
changed from semi-artificial and semi-mechanized to a new historical stage of whole-process mechanization.
The mechanization level of crop farming and harvesting in our village exceeds 98 percent, which is nearly 40
percent higher than six years ago. The cost of machinery per mu has declined by 6 yuan. The application of
precision sowing technology saves 5 kg of seed per mu and 17.5 yuan per mu.

Tty ATk H

Land leveling Straw returning

FEE T IR . AL G b A P2 HEE 5 2 AR /KB E N =, B Y 2R 7= VR 7 = DA FH [R]85 7K
VEVEWLON T . L2, IR 2 H/KE30052 77K (JRAE H/KEG00. 5K) , B AR
33.787C.

Changes in irrigation methods. The traditional agricultural irrigation mode is flood irrigation, and the modern
agricultural irrigation mode is field high-efficiency and water-saving drip irrigation. In contrast, modern
agriculture saves 300 cubic meters of water per mu (originally 600 cubic meters per mu) and the cost per mu
decreases by 33.78 yuan.

FERETT IR . AL gl At 7 AN T, B AR 7 it HE 5 38 LA Bhoin s 17 4 i it
Fo AEZ N IR ETT 20 FHACAES-102 Jr//T, T A {217t

Changes in fertilization methods. The traditional agricultural fertilization method is mainly manual, and the
modern agricultural fertilization method is mainly flushing with the help of pressurized drip irrigation. In
contrast, modern agriculture saves 8 to 10 kg per mu of chemical fertilizer and cost per mu decreases by 21
yuan.
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Increased production and income of crops. After the implementation of the World Bank project, the
construction of farmland water conservancy infrastructure and high-efficiency water-saving drip irrigation has
completely changed the traditional flood irrigation mode of grain crops in agricultural fields and played a
demonstration and encouraging role in farmland construction in the surrounding areas. Compared with
traditional agriculture, this can increase yield per mu by 20 to 30 percent. Taking winter wheat as an example,
this can increase yield by 200 kg per mu and increase income by 540 yuan (2.7 yuan per kg). Taking maize as an
example, this can increase production by 280 to 300 kg per mu and increase income by 250 yuan (1.6 yuan per
kg). With melon as an example, this can increase production by 50 kg per mu and increase income by 250 yuan
(12 yuan per kg). With gourd as an example, this can increase production by 50 kg per mu and increase income
by 250 yuan (14 yuan per kg).

FEh IR . AT E S2h S, AR ARG RO N T2 ORIE R R, NG RO T 6 AN A H /100
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Decrease in the labor force. After the implementation of the World Bank project, labor cost had decreased
significantly compared with that of traditional agriculture. Traditional agriculture for wheat employs 6 person-
days per 100 mu. After project implementation, the labor cost declined by 450 yuan. The traditional agricultural
labor force for maize production was 8 person-days per 100 mu and the labor force was 4 person-days per 100
mu after project implementation, thus decreasing the labor cost by 600 yuan.

AT LAY, AN LRSS A 300-400 Jo/HE, TH LG, ISy 800-
1000 JC. Zi LArik, tHATI0H ASEit b g Aol & mmT 2 Brile N 400.78 Ju/ifq

Before the implementation of the World Bank project, the rent price of land circulation in the village was 300
to 400 yuan per mu. After project implementation, the rent price of land was 800 to 1,000 yuan. In conclusion,
the implementation of the World Bank project could increase economic income by 400.78 yuan per mu
compared with traditional agriculture.

R, ZRIATIUHE PLEan B, AR H A HABITH 556508 CRIE mbniEAR B BN = 2k
TABEMIUH ), XN ARSI 2 m i i AT 14 aia BN K SGE, R RRFEEAKIE — 4L, I
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FAER

At the same time, referring to the comprehensive treatment mode of the World Bank project, the village has
also carried out a comprehensive treatment and water-saving transformation of another 50,000 mu of
cultivated land in the village through financial support from other domestic projects (including high-standard
farmland construction and efficient water-saving irrigation projects) and developed drip irrigation and water
fertilizer integration. At present, a total of 80,000 mu of cultivated land in the village has fully realized efficient
water-saving irrigation. Therefore, the World Bank loan was used for a good demonstration and guidance role.
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W VIR R G 2 RS HAT I H X PEEE & 50T KR
Case 2: PE pipe efficient water-saving irrigation in Chiling World Bank project area, Nantai Township, Jinxian
County, Jiangxi Province

R EE G 2 ARRTHE X A T3 R G 2 RN, 5228 N 1240042 N, 5 7K #ERE [ #1258 2 1T (38707H ) -
The Chiling project area in Nantai Township, Jinxian County, is in Chiling Village, Nantai Township, Jinxian

County, with a beneficiary population of more than 2,400 and a water-saving irrigation area of 258 hectares
(3,870 mu).

T H X P K 8RS AN A FE L R R B Y o AR TR H X SCHE T, AR AR AZEA
6, S ORI V] DX, (5L B P i DAL 22 4R 2R A2

The eight village groups involved in the project area are located on the south bank of Junshan Lake and belong
to the hilly lakeside area. Before project implementation, the farming conditions were poor, and transportation
was inconvenient. Although it was close to the lakeside area, the original electric irrigation station was in
disrepair for many years.

T H S A
Before project implementation

Page 63 of 68

Official Use



The World Bank
Integrated Modern Agriculture Development Project (P125496)

T H X PEAEIE e AT /K HE L R 4t 220
Installation of PE pipe efficient water-saving irrigation system in the project area
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According to the suggestions of experts, the design unit designed a PE pipe efficient water-saving irrigation
system in the project area. After the implementation, the current benefits are good, which is mainly reflected
in the following. First, the irrigation time is short. It used to take 3 to 5 days to irrigate the far-away fields. Now,
you open the field outlet valve, and you can obtain the water in one second. Second, the effective irrigation
area of 80 hectares (1,200 mu) has been increased. The original fields that could not be irrigated are now
protected by water sources and it is expected that annual income can increase by 1.2 million yuan. Third,
irrigation canal lining has decreased by 23,300 m along with concrete savings of more than 1,600 m3. This avoids
pollution and damage of soil that is difficult to repair. The occupation of cultivated land has decreased by more
than 30 mu. Fourth, irrigation cost is saved. The annual water cost per mu can be diminished by 20 yuan and
the annual water cost in the project area is about 50,000 yuan. Fifth, an association of farmer water users has
been established, which has enhanced the team, cooperation, and collective consciousness of large grain
farmers, and stimulated their enthusiasm and confidence in farming.
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T H X STt PE T e A4 /K RE L S
After the implementation of PE pipeline efficient water-saving irrigation in the project area
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The large-scale use of high-efficiency water-saving irrigation technology has been successfully
implemented for the first time in our county and brought good benefits into play. It has been highly valued
and fully affirmed by the county CP committee and the county government, and has been unanimously
praised by the cadres and the masses in the project area. It has solved the problems that the rural
organizations and masses in the project area wanted to solve but had not solved for a long time, and has
become a major event that the rural organizations and masses in the project area wanted to have but had
not had.

Case 3: A typical case of World Bank loan project supporting the development of farmers' professional
cooperatives in Tongnan District, Chongqing

() SCHFFE IR T 8 R X ORI i S R o b 5 R A 22

Supporting the case of Dadi Shenghui vegetable planting professional cooperative in Tongnan District,
Chongging.

1. ML AR AT O . DT i g DO T B A Tk A AR AR — R L T TN B A
ML GEde. e, WD « HENKRELEIFLGFHS, SEHBALT20134, 3o [ b ff s
SR ——F P i g DX AR AR T T B S A O XU, B O T

1. Basic information on planting professional cooperatives. The Chongqing Tongnan District Dadi Shenghui
vegetable planting professional cooperative is a farmers’ professional cooperative economic organization
specializing in vegetable planting, processing (cleaning, packaging, refrigeration), and sales. The cooperative was
established in 2013. It is in Shuangba Village, the core area of the Guilin 10,000 mu vegetable base in Tongnan
District, Chongging, which is the green vegetable capital in Western China. Its chairman is Liu Shiping.
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2. Contents of World Bank project support. The World Bank invested more than 400,000 yuan to help
agricultural cooperatives build a water tank and 0.4-km drainage pipeline, buy one tractor and four sets of office
equipment, hire scientific research institutions to demonstrate and promote new varieties of radish and
cabbage, and provide training on vegetable planting technology and green pest control technology.

3. HATIUH Seit ORI A AT I H s,  BhAE 1Ak Tl e dt A ok, et 1Rk k
JERUR BRI

3. The results of World Bank project implementation. The project implementation has promoted the
development and growth of agricultural professional cooperatives, along with the development of the vegetable
industry and farmers’ income.

— B T RN A EAE RIS AR LK. TE JERE B BRI AL E, AR B AR
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First, the project has promoted the whole-process service and development of agricultural professional
cooperatives. The infrastructure construction and mechanical equipment allocation of the project have laid the
foundation for the implementation of the "six unification" of seed supply, fertilizer supply, technology, training,
and acquisition and sales of agricultural professional cooperatives, and provided members with whole-process
services such as vegetable production, transportation, cleaning, packaging, refrigeration, and sales to allow the
cooperatives to develop rapidly. At present, there are 163 members in the development of agricultural
professional cooperatives. There are vegetable bases in Guilin, Chongniche, Tai'an, and other places, covering
an area of more than 1,200 mu. Thirteen vegetable varieties such as white radish, cucumber, pepper, and
cabbage are planted throughout the year. At the same time, more than 400 surrounding farmers are motivated
to plant more than 1,000 mu of vegetables. The annual vegetable output of agricultural professional
cooperatives surpasses 50,000 tons, including 30,000 tons of radish.

JOTHE S (EAE B S0 P FiRE

Dadi Shenghui cooperative and its radish planting base
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Second, this has boosted the brand creation and marketing of agricultural professional cooperatives. Combined
with the implementation of the World Bank-supported project, agricultural professional cooperatives actively
promoted new radish and cabbage varieties, vegetable planting, and green pest control technology; did a good
job in tail vegetable treatment and plastic film recycling; vigorously implemented standardized vegetable
production and green brand creation; and 13 vegetable varieties obtained green food certification and a green
food class A certificate. White radish obtained the right to use the national logo of "ecological origin protection
product." At the same time, through direct vegetable distribution, "agricultural supermarket docking," and
"network + base" e-commerce, the vegetable products of professional cooperatives sell well in all provinces and
cities of China and are exported to Russia and other countries.

4
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Certification and awards received by cooperatives
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Third, this has driven the development of the vegetable industry and increased farmers’ income in the region.
The development model of vegetable planting, processing, and sales of agricultural professional cooperatives
not only demonstrated and promoted the development of the Guilin vegetable base, but also led the
development of the Tongnan vegetable industry, thus forming strong support for green vegetables in Western
China. The average net income per mu of vegetable planting is more than 2,000 yuan and farmers have increased
their income from vegetable planting. At the same time, the professional agricultural cooperatives pay more
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than 1.4 million yuan for migrant workers every year, including more than 20 employees for vegetable planting
and the management base, with a salary of 80 to 100 yuan per day. There are 60 to 80 seasonal workers for
harvesting, transportation, cleaning, packaging, entering and leaving the frozen warehouse, getting on the bus,
etc., with a salary of 200 to 400 yuan per day. The annual working income of a normal husband and wife is
100,000 to 120,000 yuan, thus stimulating the surrounding farmers to work nearby to increase their income.
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