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People’s Republic of China
Ex-Post Evaluation of Japanese ODA Loan
“Anshan Environmental Improvement Project”
External Evaluator: Hiroshi Ishizato, IC Net Limited

0. Summary

This project aims to strengthen the measures taken by the municipal government of Anshan to
improve air environment, water quality environment and living environment. Its relevance is high
because the implementation of the sub-projects, though selected after a process of adjustment, has
been relevant to the development policies and development needs of China and Japan’s aid policy. The
effectiveness and impact of the project is also high as the effect of pollutant reduction in terms of air
and water and the effect of improvement in water supply resulting from the implementation of this
project are remarkable, with the expected effects of sub-projects achieved in their respective years of
target, the project’s contribution to the improvement of air and water quality as well as living
environment verified, and the recovery of groundwater having long been decreasing regarded as a
positive impact of the project. With respect to efficiency, while the input of project cost was
commensurate with the output achieved after the change of scope, the project period was substantially
longer than planned even after subtracting the part of project period extension resulted from the
necessity for the “Wastewater Treatment Project” to respond to the expanding need for the service.
Therefore, the efficiency of this project is fair. The sustainability of the project is generally high
considering the fact that the operation and maintenance (O&M) system is confirmed to be wholesome
and stable, the efforts made by the implementing entities to maintain their technological level is being
institutionalized, most of the adopted equipment are effectively utilized currently, and regarding the
financial aspect, although at the moment the implementation entity of the Water Supply System
Improvement Sub-project is facing the problem of deficit operation attributed to the cheap water rate,
the problem is expected to be solved with the introduction of a new rate system in the near future.

In light of the above, this project is evaluated to be highly satisfactory.

1. Project Description

Anshan

Project Location Photol: A Purification Plant Built with This

Project



1.1 Background

Anshan, as one of the 113 National Prioritized Environment Protection Cities designated in the
“National Environment Protection 10.5 Plan'”, was required to take comprehensive air pollution
countermeasures including acid rain control, with the implementation of measures to address
especially the air pollution worsening due to the existence of plenty of small-size heat supply boilers
fuelled by high-sulfur coal and the increase of automobile traffic volume becoming an urgent issue.
Meanwhile, as described in the section of “Relevance”, the city’s water supply per capita in 2000 was
below the average level of urban areas all over the country, and many households in the urban area had
to live with a water supply under time restriction and the drinking of low-quality groundwater, which
called for improvement of daily life water supply in terms of quantity and quality. In addition, while
the Liao River flowing across Anshan was designated as one of the Prioritized Watersheds for Water
Pollution Countermeasures Enforcement in the “National Environment Protection 9.5 Plan
(1996-2000)” and the subsequent “National Environment Protection 10.5 Plan (2001-2005)”, the
exceptionally low sewage treatment ratio in the city’s urban area was contributing to the water
contamination of the Liao River Watershed. Therefore, it also became an imperative task to take
countermeasures against water pollution.

In order to address the above-mentioned issues, the municipal government of Anshan made the
decision in the document of “The 10th Five-Year Plan for Economic and Social Development in
Anshan” to further strengthen its measures to improve air environment, water quality environment and
living environment by upgrading the environmental infrastructure including heat supply, public

transportation, water supply and sewage system.

1.2 Project Outline

The objective of this project is to strengthen the measures taken by the municipal government of
Anshan to improve air environment, water quality environment and living environment by upgrading
the environmental infrastructure including heat supply, public transportation, water supply and sewage
system, thereby contributing to the speed-up of Anshan’s sustainable development.

The project was initially assumed to be composed of four sub-projects in Anshan, i.e. the “Central
Heating System Improvement Sub-project”, “Urban Railway System Improvement Sub-project”,
“Water Supply System Improvement Sub-project”, and “Wastewater Treatment Sub-project”. However,
with the occurrence of adjustment like cancel or replacement of part of the contents in some of the
sub-projects during the process of implementation, the previously assumed composition of the project
changed significantly. The change of project composition after the commencement of the project and

the names of the sub-projects are reflected in the table below.

! “10.5 Plan” is the abbreviation for “10™ Five-year Plan”, referring to the five-year plan covering the period of 2001-2005.
In China, there is the five-year plan covering the nation-wide overall economy and society as well as the five-year plan
concerning a specific field for the whole country or the overall economy and society of a specific province or city as referred
to hereinafter. Regarding the name of these documents, the abbreviation like “10.5 Plan” is also used officially.
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Table 1: Project Outline

Name of Status Outline
Sub-projects
1. Central Significant According to the initial plan, a bio-briquette’ factory was to be built to provide
Heating System change of cleaner fuel to substitute ordinary coal for boilers of central heating, and a new type
Improvement scope and of boilers with high combustion efficiency was to be adopted to replace the existing
Sub-project shutdown of | small-size boilers below 10 ton and to start heat supply to the newly established
part of the economic development zone. But in actuality, while the work of bio-briquette factory
adopted construction was cancelled, additional indoor and outdoor ducts and heat exchange
equipment stations were installed. Besides, some of the 40t boilers adopted in this sub-project
were shut down after nine years of operation following the introduction of boilers of
larger size in response to the growing needs.
2. Urban Cancelled The sub-project was totally cancelled although it had been scheduled to demolish the
Railway System existing facilities of the antiquated urban railway (surface railway) and to lay new
Improvement tracks for the expansion of transportation capacity so as to reduce the number of
Sub-project buses in service.
3. Water Supply | No change In this sub-project, the river called Xi River, which is 15km to the east of the existing
System of scope water source of Anshan, was used as the new water source from which a headrace
Improvement tunnel leading to the Tanghe Dam was laid and a water purification system was built.
Sub-project
4. Wastewater Expansion In this sub-project, the Phase 2 facility of Western No.2 Wastewater Treatment Plant
Treatment of scope was constructed next to the site of Phase 1 facility which had been operated since

Sub-project

March 2002. Following the change of Masterplan for Sewage Treatment of Anshan
in December 2009, the wastewater discharged from the newly established Dadaowan
Development Zone (DZ) was decided to be treated by the Western No,2 Wastewater
Treatment Plant built with this project. Accordingly, the cost for laying the
wastewater collecting conduit pipe connecting the Dadaowan DZ and the wastewater
treatment plant was newly added to the scope of the Japanese ODA Loan.

2 Bio-briquette refers to the fuel made from the blended raw materials containing 15-20% vegetative wastes (biomass) such
as sawdust, rice straw, crumbled corn core, etc. , which are mixed with some hydrated lime for desulfurization and then
molded with high pressure.
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Loan Approved Amount/

Disbursed Amount

14,525million yen / 14,524million yen

Exchange of Notes Date/

Loan Agreement Signing Date

March 29,2002 / March 29, 2002

Terms and Conditions

Sub-projects Other Interest Rate 0.75%
Than the Water | Repayment Period
) 40 years (10 years)
Supply System (Grace Period)
Improvement Conditions for ) .
. Bilateral untied
Sub-project Procurement:
Interest Rate 1.7%
Water Supply
Repayment Period
System . 30 years (10 years)
(Grace Period)
Improvement
. Conditions for )
Sub-project General untied

Procurement:

Borrower /

Executing Agency

Government of People’s Republic of China / Anshan Municipal

Government

Final Disbursement Date

April 25,2012

Main Contractor

(Over 1 billion yen)

. Liaoning MEC Group Co., Ltd. (China): Procurement of boiler

house, heat exchange stations and boiler heat conduits for the
“Central Heating System Improvement Sub-project”.

China Railway Materials Import & Export Co., Ltd (China):
Procurement of vehicle and heat conduits for the “Central
Heating System Improvement Sub-project” and cement and
steel stock for the “Wastewater Treatment Sub-project”.

Joint Venture of Nishihara Environment Technology Inc. (Japan)/
Hubei Rich States Industry Investment Co., Ltd (China):
Procurement of equipment and building materials for the

“Wastewater Treatment Sub-project”.

Main Consultant

(Over 100 million yen)

None




Feasibility Studies, etc.

1. “Feasibility Study Report of Central Heating System
Improvement Project”, Anshan Coking and Refractory
Engineering Consulting Cooperation & Anshan Heating Design
and Research Institute, May, 2001.

2. “Feasibility Study Report of Urban Railway System
Improvement Project”, Beijing Urban Construction Designing
Institute, May, 2001.

3. “Feasibility Study Report of Water Supply System Improvement
Project”, China Northeast Municipal Engineering Design
Institute, May, 2001.

4. “Feasibility Study Report of Wastewater Treatment Plant
Construction Project”, Anshan Coking and Refractory

Engineering Consulting Cooperation, March, 2001.

Related Projects

1. Japanese ODA Loan project “Anshan Water Supply System
Improvement Project” as a sub-project of “Water Supply
System Improvement Project in Three Cities (Tianjin, Hefei,
Anshan)”, 1990.

2. World Bank financed projects:
1) “Anshan Western No.l Wastewater Treatment Plant

Construction Project” as a sub-project of “Liaoning
Environmental Improvement Project”, 1995.

2) “Anshan Urban Traffic Reconstruction Project” as a
sub-project of “Liaoning Urban Traffic Improvement Project”,
1999.

3. “EU-China Liaoning Combined Environment Project” started
from October 1999, consisting of seven sub-projects, out of
which three had project sites in Anshan :

1) Clean Production Sub-project
2) Air Quality Management Sub-project
3) Capacity Building Sub-project

2. Outline of the Evaluation Study

2.1 External Evaluator

Hiroshi Ishizato, IC Net Limited

2.2 Duration of Evaluation Study
Duration of the Study: August, 2014 —November, 2015
Duration of the Field Study: November 2, 2014 — November 15, 2014

March 23, 2015—March 28, 2015
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3. Results of the Evaluation (Overall Rating: A®)
3.1 Relevance (Rating: @)

3.1.1 Relevance to the Development Plan of China

(1) Development plan at the time of the appraisal

In the document entitled “The Tenth Five-Year Plan for National Economic and Socia
Development (2001-2005)” (10.5 Plan) publicized in March, 2001, with respect to the concept of
China’s national economic and social development during the period from 2001 to 2005, the Chinese
government came out with the following six top priority issues: a) economic growth, b) structural
readjustment, ¢) reform and opening to the outside world, d) development of science and technology,
e) improvement of people’s living standards, and f) promotion of development balanced between
economic and social aspects. It can be said that the aim of this project was consistent with the
above-mentioned ¢) and f).

Meanwhile, the targets of total quantity control concerning emission of air and water pollutants and
the targets of emission reduction in sulfur dioxide (SO,), smoke dust and industrial powder dust,
chemical oxygen demand (COD), and ammonia nitrogen, etc. were set up in the “National
Environment Protection 10.5 Plan (2001-2005)” announced the same year. As the environmental
improving effect expected with this project concerns reduction of the three pollutants of SO,, smoke
dust and COD included in the above-mentioned, it is evident that the project was planned in a manner

consistent with China’s national goals.

(2) Development Policy at the Time of the Ex-post Evaluation

In “The Eleventh Five-Year Plan for National Economic and Social Development (2006-2010)”
(11.5 Plan) publicized in 2006 after the commencement of this project and the following “The Twelfth
Five-Year Plan for National Economic and Social Development (2011-2015)” (12.5 Plan), while the
issues of structural readjustment, reform and opening to the outside world, development of science and
technology and improvement of people’s living standards continued to be positioned as the top
priorities, the issue of economic growth was excluded, and that of resource and environment protection
was newly added to this category. This apparently shows that the demand for environmental
improvement, which has been the aim of this project, is on the increase.

Moreover, although only two kinds of indicators, i.e. COD and SO, were specified as the
objectives for the setting of target for pollutant emission reduction in the “National Environment
Protection 11.5 Plan (2006-2010)”, the indicators of ammonia nitrogen and nitrogen oxide (NOx) were
added to them in the following “National Environment Protection 12.5 Plan (2011-2015)”, evidencing
the intensification of environmental protection measures. As all these have been set as the effect
indicators of this project, it is clear that the project is highly consistent with China’s national plans.

As explained above, the position of environmental protection issue in China’s development

* A: Highly satisfactory, B: Satisfactory, C: Partially satisfactory, D: Unsatisfactory
* ®: High, @ Fair, © Low
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policies at the time of the ex-post evaluation is becoming more important as compared with that at the
time of the appraisal, and the strictness of environmental regulation is also increasing. Therefore, it can
be said that the consistency of this project with China’s development policies is high even at the time

of the ex-post evaluation.

3.1.2 Relevance to the Development Needs of China

(1) Relevance to the Development Needs at the Time of the Appraisal

Since the 1990s, the city of Anshan had been suffering from the worsening of air pollution
accompanied by the rapid industrialization with the plant equipment getting antiquated, the heat supply
by many small-size boilers fuelled by high-sulfur coal, and the increasing volume of automobile traffic,
which called for immediate action to improve air quality. In this regard, Anshan was designated as one
of the 113 National Prioritized Environment Protection Cities and was required to take comprehensive
air pollution countermeasures including acid rain control in the afore-mentioned ‘“National
Environment Protection 10.5 Plan (2001-2005)”.

In 2000, per capita water supply in Anshan was 171 L/day, falling below the average level of 220
L/day for all the urban areas of the whole country’. Besides, residents in 70% of the urban area of
Anshan had to live with a water supply under time restriction, which posed a threat to their daily life.
Furthermore, in view of the fact that the 250,000 residents in Lishan Ward had to put up with the
drinking of groundwater with high manganese and excess iron, the shift of water source from
underground to surface was believed to be indispensable.

At the same time, while the Liao River flowing across Anshan was designated as one of the
Prioritized Watersheds for Water Pollution Countermeasures Enforcement in the ‘“National
Environment Protection 9.5 Plan (1996-2000)” and the subsequent “National Environment Protection
10.5 Plan (2001-2005)”, the sewage treatment ratio in the city’s urban area was not more than 6.1%
and the untreated sewage was discharged into the river, resulting in the water quality of the city’s river
deteriorating to the extent even worse than the Class V level (the worst level) by the National Water
Environment Standard® and becoming one of the causes of water contamination in the Liao River
Watershed. Accordingly, it became an urgent task to take measures for water quality improvement.

In response to the above-mentioned development needs of Anshan, four components aimed to
strengthen the measures taken by the municipal government to improve air environment, water quality
environment and living environment through upgrading the environmental infrastructure in heat supply,
public transportation, water and sewerage were selected as the sub-projects of this project. Therefore,

it can be said that the project is relevant to the development needs at the time of the appraisal.

(2) Rationale for the Selection of the Sub-projects at the Time of the Appraisal

“Per capita water supply” here refers to the average value of “daily life water in a broad sense” which includes not only the
water used by households, but also the water used in commercial facilities like public bathhouse and restaurant, etc..
According to the national standard “Surface Water Environment Quality Standard” (GB3838-2002) issued by China State
Environment Protection Agency and State Administration of Quality Supervision, Inspection and Quarantine, the quality of
surface water is classified into five classes from I to V, with Class V ranked as the worst.
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The rationale for the selection of the sub-projects at the time of the appraisal is explained in the
following Table 2.

Table 2: Reasons for the Selection of Respective Sub-projects at the Time of the Appraisal

Sub-projects Major Items Reasons for the Selection

Central Heating | Construction of a bio- | It was intended to provide the then prevailing below-10 t boilers with

System briquette factory cleaner fuels so as to reduce the emission of SO,.

Improvement Introduction of 40 t boilers | The technical specification was decided taking into account its two
advantages, i.e. the heat efficiency as high as over 80%, and the
technological stability higher than the then large-size boilers of 80 t and
above.

Urban Railway | Extension of existing rail The option of railway was regarded as better than that of energy-saving

System track and installation of and environment-friendly bus in terms of transport efficiency and

Improvement additional equipment environmental protection effect.

Water Supply Construction of a | It was intended to provide the 250,000 residents in Lishan Ward with

System purification plant with a | safer surface water in light of the fact that they had long been drinking

Improvement capacity of 150,000 t/day the groundwater of bad quality.

Laying of a headrace It was regarded as a necessary measure to maintain an adequate water
tunnel leading from volume in Tanghe Dam, the only large-scale source of surface water in
Xihe River to Tanghe Anshan. Besides, as the drawing of water from Xihe River was to be
Dam limited to the high-water season of a year, it was assumed that there
would not be any impact on the water supply in the downstream area of
Xihe River.
Wastewater Construction of a | It was decided considering the fact that while the future demand for
Treatment wastewater treatment plant | wastewater treatment capacity in the area (Dadaowan) would be 300,000
with a capacity of 200,000 | t/day, there had already existed a wastewater treatment plant with a
t/day capacity of 100,000 t/day.

Source: Interview with respective implementing entities

(3) Reasons for the Change of Scope after the Start of Project Implementation

Among the four sub-projects, the two with cancel or significant change of scope occurring are

“Central Heating System Improvement Sub-project” and “Urban Railway System Improvement

Sub-project”. Regarding the former, the previously scheduled construction of bio-briquette factory was

cancelled before the start of equipment procurement and civil engineering work, and part of the

adopted 40 t boilers were shut down after a period of operation. As for the latter, the sub-project was

totally cancelled before the start of equipment procurement and construction work. The reasons for all

these changes of scope are summarized in Table 3 below.




Table 3: Reasons for the Respective Changes of Project Scope

Change of Scope

Reasons for the Change of Scope

Central
Heating
System
Improvement

Construction of the

bio-briquette factory
was cancelled before
the start of the work.

* The tendency for boilers to shift from dispersed and small-sized type to central

and large-sized type became apparent all over China after the start of project
implementation.

* The cost of procuring crop straws as the raw material of bio-briquette was

soaring owing to the shrinking of rural area around Anshan with the
advancement of urbanization, resulting in the fear of loss-making of the
sub-project.

Out of 11 40 t boilers,

6 were shut down
after 9 years of
operation.

* The heat supply area in “Gaoxin District” (with 6 boilers of 40 t installed), one of

the two target districts of this sub-project, was assumed to be two million m*in
floor space at the time of the appraisal, but since it has now expanded into 9.2
million m?, adoption of boilers of larger size becomes necessary. With the
boilers sizing 80-140 t having been introduced successively since 2012, the scale

of heat supply system is growing larger.

Urban
Railway
System
Improvement

The sub-project was
totally cancelled
before the start of the
work.

* As a part of the state-owned enterprise reform, many of the employees of Angang

(Anshan Iron & Steel Company), who had been assumed to be the beneficiaries
of the commuting facilitating effect expected by this sub-project, were laid off,
relocated or re-employed. In addition, as a result of the massive redeployment
of manufacturing companies from the urban area to the suburb, the commuting
routes were changing drastically and the initially designed railway line had
become irrelevant.

* While the prerequisites for the development of urban railway stipulated by the

Chinese State Council in 2003 were an annual municipal fundamental revenue
of 6,000 million yuan and above and an urban population of over 1.5 million,
the respective figures of Anshan at that time were 3,500 million yuan and 1.45
million people, both failing to fulfil the requirements.

Source: Interview with respective implementing entities and information materials provided by JICA

The factors behind the above-mentioned various reasons for the changes of scope are considered to

be the stricter regulations for energy-saving and environmental protection’, the change of central

government’s policies®, the change of external conditions resulted from the economic growth and the

advancement of urbanization in China.

For example, although the bio-briquette factory was initially intended to provide the below-10 t

small-size boilers with cleaner fuels, the possibility for these boilers to be shut down in the medium

and long terms was actually very high as they failed to meet the heat efficiency target of 75-80% set in

the “China Energy-saving Technology Policy Outline” published in 1996. In spite of this, it was

known during the field study that the bio-briquette factory had been selected as a part of the

sub-project based on the following two considerations: 1) the heat efficiency of 75-80% had no

7

In addition to the target of heat efficiency set in the “China Energy-saving Technology Policy Outline”, the aim to

transform the existing diversified and small-sized heating boilers into the central heating type and raise the penetration rate
of central heating in the urban area from 27% up to 40% was put forward in the “Medium- and Long-Term Plan for
Conserving Energy Resources” issued in 2004 by the National Development and Reform Commission (NDRC). Besides,
the coal boilers below 10 t were entirely rejected by the “Standards for Emission of Air pollutants from Boilers” issued by
the Ministry of Environment Protection in 2014.

The policies concerning the reform and restructuring of state-owned enterprises enforced by the then National Economy

and Trade Commission as well as the document of “Circular Notice Regarding the Issue of Strengthening the Regulation of
Urban Rapid Rail Transit System Construction” became the basis for the major restructuring occurring in Angang and
cancelling of the railway sub-project.
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coercive force, and 2) it was an urgent task to provide the small-size boilers existing in abundance at
that time’with cleaner fuels.

As such, the above-mentioned changes of scope are regarded as acceptable in that they were
unavoidable responses to the change of Chinese government’s policies or change of needs.
Additionally, as referred to hereinafter, the cancelation of part of the project as well as the shutdown of
part of the adopted equipment after a period of operation did not significantly influence the efficiency

and effectiveness of this project.

(4) Relevance to the Development Needs at the Time of Ex-post Evaluation

Although the atmospheric concentration of SO, in Anshan has met the Class 2 requirement
(0.06mg/Nm”) of the relevant national standard since 2008, as Anshan was continuously designated as
one of the National Prioritized Environment Protection Cities in the “National Environment Protection
11.5 Plan (2006-2010)” and the subsequent “National Environment Protection 12.5 Plan (2011-2015)”,
improvement of air environment remains highly necessary. With respect to water environment,
“Complete Development of Urban Water Supply and Drainage System” was determined to be one of
the prioritized issues in “The 12th Five-Year Plan for Economic and Social Development in Anshan”,
and it remains an important task for Anshan municipal government to ensure 24-hour water supply and
a high Pass Rate for Comprehensive Water Quality Standard. Furthermore, in the “National
Environment Protection 12.5 Plan (2011-2015)”, Liao River remains one of the Prioritized Watersheds
for Water Pollution Countermeasures Enforcement, and wastewater treatment is expected to continue
playing the role of an indispensable solution for water pollution problem. Therefore, the aim of this
project to improve air environment, water quality environment and living environment (water supply)

is consistent with the development needs even at the time of ex-post evaluation.

3.1.3 Relevance to Japan’s ODA Policy

In view of the discussions about a review on Japan’s ODA assistance to China, the Japanese
government issued a document titled “Program of Economic Cooperation with China” in October
2001, whereby the policy of “prioritizing the fields centering on protection of environment and
ecosystem undergoing serious contamination and destruction, livelihood improvement and social
development in inland areas, human resource development, institutional development, technology
transfer, etc.” was put forward. Therefore, it is obvious that the aim of this project has been consistent

with Japan’s assistance policy for China

This project has been highly relevant to the country’s development plan and development needs, as

well as Japan’s ODA policy. Therefore its relevance is high.

? Although the heat efficiency of the below 10 t boilers was around 60%, which failed to meet the target of 75-80% set in the
“China Energy-saving Technology Policy Outline”, as this target was not compelling, it had become the reason for the
abundant existence of small-size boilers at that time.
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3.2 Efficiency (Rating: @)

3.2.1 Project Outputs

The planned and actual outputs of this project and the reasons for their discrepancies are
summarized in Table 4 below.

Among the four sub-projects, the “Urban Railway System Improvement Sub-project” was
cancelled, and two of the other three sub-projects underwent significant changes of scope. Therefore, it
is hard to make a simple comparison between the final outputs and the initial plan. Nevertheless, the
final outputs were mostly achieved according to the adjusted plan without notable deviation. Besides,
as explained in the section of “Relevance”, the changes of scope were necessary responses to the
stricter regulations for energy-saving and environmental protection, the change of central
government’s policies, and the change of external conditions resulted from the economic growth and
the advancement of urbanization. Moreover, as these changes were decided before the implementation
of equipment procurement and construction work, they did not significantly influence the efficiency of
this project. In addition, as described hereinafter, the extension of project period was virtually due to
other reasons. Accordingly, the changes of scope are regarded as appropriate. Meanwhile, as formal
agreements were reached between the Chinese government and JICA on major changes of scope, it can
be said that the procedures of changes were also appropriate.

Regarding the “Central Heating System Improvement Sub-project”, due to the reasons described in
the section of “Relevance”, bio-briquette factory construction was cancelled and the number of boilers
installed was reduced to 11 from the originally planned 22 in accordance with the actual size of heat
supply area (3.6 million m” in total for two districts). In addition, as mentioned above, some of the
boilers were shut down and replaced by boilers of larger size after nine years of operation.
Nevertheless, considering that the cost of the six boilers shut down accounts for only 1.3% of the total
investment of the sub-project and 2.3%'® of the portion of ODA loan used in the sub-project, this
change is virtually insignificant as far as project cost is concerned. At the same time, the length of
indoor and outdoor ducts and the number of heat exchange stations were increased from the original
plan in consideration of the rising demand in the future as well as the rationality of completing
altogether the necessary infrastructure installation work before the beginning of the aboveground
construction work.

As for the others, the “Water Supply System Improvement Sub-project” and the “Wastewater
Treatment Sub-project” were implemented as planned. But, regarding the latter, the wastewater
collecting conduit pipe network and related equipment were added to the scope of the sub-project in

response to the increased demand resulted from the establishment of the new Economic Zone.

10" As the unit price of a 40 t boiler was 24 million yen, the total cost of 6 boilers amounted to 144 million yen, accounting for
1.3% of the actual total cost of the sub-project (11.102 billion yen) or 2.3% of the portion of ODA loan (6.182 billion yen).
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Table 4: Outputs of the Project (Plan and Actual Results)

Sub-project

Plan

Actual Results and Reasons for Discrepancy

4. Wastewater

Treatment

Pump station: 1 (200,000 m*/day)

Primary sedimentation pond: 4

Reaction pond: 1

Secondary sedimentation pond: 4

Sludge treatment facilities (Conveyor type
condensation dehydrator: 4)

1.Central ® Bio-briquette factory: 60,000 t/year ® Bio-briquette factory: cancelled
] ® Boiler for heat supply: 20 (40 t) (Refer Table 2 for the reasons)
Heating ® Indoor & outdoor conduit pipe: about 160 km | ® Boiler for heat supply: 11 (40 t)
System ® Heat exchange station: 14 (Considering that 11 boilers were enough for the
actual heat supply floor space)
Improvement ® Indoor & outdoor conduit pipe: about 447 km
® Heat exchange station: 43
(The length of indoor and outdoor conduit pipe and
number of heat exchange station were increased so as
to get prepared for the rising demand in the future.)
2 Urban ® Extension of current rail: main line about 13 | Cancelled
km, others (by-line etc.) about 6 km
Railway ® Tunnel: 1 (about 1 km) (Refer Table 2 for the reasons)
System ® Flevated rail section: 2 (about 0.5 km in total)
® New passenger station: 17 (underground: 2,
Improvement elevated: 4, aboveground: 11)
® Rail yard: new construction: 1, expansion: 1
® Substation: 6, communication & signal, rail
car: 44
3. Water ® Water-conducting facilities: Implementation as planned
headrace tunnel 15.3 km
Supply ® Water purification facilities:
System Water purification plant 150,000 m*/day
Segmented formation pond 2
Improvement Sedimentation pond 2
Rapid filtration pond 10
Water purification pond 1
Water pump 3
Sludge disposal plant 1
® Water delivery and distribution facilities:
Distributing reservoir 1
Pump station 1
Water distributing pipe 24.3 km
® Wastewater treatment plant 200,000 m’/day ® Wastewater treatment plant 200,000 m*/day

Pump station: 1 (200,000 m*/day)
Primary sedimentation pond: 4
Reaction pond: 1
Secondary sedimentation pond: 4
Sludge treatment facilities
condensation dehydrator: 4)
® Wastewater collecting conduit pipe: 60.7 km
Wastewater pump: 3
Adjustment pond: 2
(The installation of wastewater collecting conduit pipe
etc. was added to meet the increased need resulted from
the revision of Anshan Wastewater Treatment Plant

(Conveyor

type

Master Plan in 2009 following the formulation of
Dadaowan EZ Construction Plan in 2006.)

Source: Interview with respective implementing entities and information materials provided by JICA
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3.2.2 Project Inputs

3.2.2.1 Project Cost

The total project cost of this project was initially planned to be 39,339 million yen, including a
foreign currency portion of 14,525 million yen and a domestic currency portion of 1,654 million RMB,
with the whole of foreign currency portion raised by Japanese ODA loan.

The actual total project cost was 25,228 million yen, the foreign currency portion was 14,525
million yen and the local currency portion was 778 million RMB, with the whole of foreign currency
portion raised by Japanese ODA loan. With the drastic decrease of local currency portion from the
planned amount, the actual total project cost was 35.9% lower than planned. However, since the
reduction of project cost was originally due to the reduction of outputs resulted from the change of
project scope, it is inappropriate to make a simple comparison. Accordingly, here the actual total
project cost is compared with the estimated amount of cost after the change of scope, and the result is
indicated in Table 5, which shows that the actual total project cost including the local currency portion
and the foreign currency portion was lower than the estimated amount of cost after the change of scope.

Therefore, it can be said that the input of project cost was commensurate with the output.
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Table 5: Comparison between the Estimated Project Cost after the Change of Scope

and the Actual Project Cost

(Unit: Million yen)

Total Project Cost in Original Plan Total Project Cost after the Change of Scope
Sub-project Scope Amount Scope Estimated | Actual Difference
Amount | Amount
Bio-briquette Bio-briquette factory
factory(Equipment, material. 1,462 | (Cancel) 0 0 0
reserve)
Boiler 20 (Equipment, 541 Boiler 11 (Equipment, 297 NA NA
Central reserve) reserve) o o
Heat exchange station 14 Heat exchange station
Heating (Equipment,greserve) 393 1 4(Equipmerg1t, reserve) 1,214 N-A. N-A.
System Indoor & outdoor conduit Indoor & outdoor conduit
Improvement | nine 160 km(Equipment, 2,130 | pipe 447km(Equipment, 5,949 N.A. N.A.
reserve) reserve)
Others (civil engineering, 8.899 Others (civil engineering, 4921 4.921 0
installation, reserve etc.) ’ installation, reserve etc.) ’ ’
Subtotal of the Sub-projects 13,427 | Subtotal of the Sub-projects 12,381 11,102 -1,279
Urban Extension of rail line etc. Cancelled
Railway (Including reserve fund) 13.041 0 0 0
System ?
Improvement
Water Supply ;X(la;tig;zggﬂuz‘g:g; Zv:ltie\:,re y Implementation as planned
Isn};i)tre(:sement & distribution facilities 6,363 6,363 | 5440 923
(Including reserve fund)
Wastewater treatment plant Wastewater treatment plant
(Including related equipment 6,309 | (Including related equipment 6,309 N.A. N.A.
and reserve fund ) and reserve fund )
Wastewater collecting
Wastewater conduit pipe network 60.7
Treatment km 2,102 | 2,102 0
Wastewater pump 3
Adjustment pond 2
Subtotal of the Sub-projects 6,309 | Subtotal of the Sub-projects 8,411 8,685 274
Total of the Project 39,340 Total of the Project 27,188 | 25,298 -1,928

Source: Interview with respective implementing entities and information materials provided by JICA

Note: The values in the column of “Estimated Amount” were calculated based on an existing unit price or a unit price estimated
from the total amount and total quantity (number of unit, length, etc.) available from the column of “Total Project Cost in Original
Plan”, with the exception that the estimated amount of “Others” in the sub-project of “Central Heating System Improvement” was

an actual value provided by the implementing agency, and the estimated amount of cost for the additional equipment like

wastewater collecting conduit pipe network in the sub-project of “Wastewater Treatment” was the value available from JICA’s

document regarding approval of the second-time extension of loan period.

3.2.2.2 Project Period
Whereas the project period scheduled at the time of the appraisal was from February 2002 to

October 2006, the actual project period was from February 2002 to April 2012 (123 months in total

and 215.8% of planned), significantly longer than planned.
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Table 6: Project Period (Plan and Actual Results)

Sub-project Plan Actual Results Result/Plan

1. Central Heating February 2002- October 2006 February 2002- October 2004 59.6 %
System Improvement (4 years and 9 months/ 57 months) (2 years and 10 months/ 34 months)
2.Urban Railway March 2002- March 2006 Cancelled —
System Improvement (4 years and 1 month/ 49 months)
3.Water Supply March 2002- September 2005 August 2002- January 2010 209.3 %
System Improvement (3 years and 7 months/ 43 months) (7 years and 6 months/ 90 months)
4.Wastewater February 2003- December 2005 January 2004- April 2012 285.7 %
Treatment (2 years and 11 months/ 35 months) (8 years and 4 months/ 100 months)

Total February 2002- October 2006 February 2002- April 2012 215.8%

(4 years and 9 months/ 57 months) (10 years and 3 months/ 123 months)

Source: Interview with respective implementing entities and information materials provided by JICA

The loan period of this project was extended twice. The first-time extension was due to: a) belated
approval of the feasibility study reports (hereinafter referred to as “F/S reports”)", b) outbreak of
“Severe Acute Respiratory Syndrome” (SARS) "% ¢) application procedures relevant to “The Law of
Land Administration of the People's Republic of China”", d) negotiations and formalities regarding
land acquisition for the laying of headrace tunnel, and e) influence of snow disaster, etc., while the
second-time extension arose from the necessity of installing additional facilities for the “Wastewater
Treatment Sub-project”. The specific reasons that resulted in the extension of loan period are to be
analysed by sub-project as follows.

In this project, extension of project period actually occurred only in two sub-projects, i.e. “Water
Supply System Improvement Sub-project” and “Wastewater Treatment Sub-project”. In the case of the
former, the detailed design originally scheduled to start from February had actually not begun until
August 2003 because of the belated approval of the F/S Report, and then the outbreak of SARS gave
rise to the delay in the completion of detailed design and equipment procurement tendering for up to
11 months and 3 months respectively. Besides, owing to the influence of snow disaster in March 2005
and the negotiations and formalities regarding land acquisition for the laying of headrace tunnel
(referring to the later described “Resettlement and Land Acquisition” for further details), the period of
civil engineering work was seven months longer than planned. In the case of latter, the start of detailed

design was delayed for up to one year and the period of the work itself was eight months longer than

" The F/S Reports were submitted to NDRC via the implementing agency, Anshan Municipal Development and Reform
Commission and Liaoning Provincial Development and Reform Commission, upon which, NDRC designated a special
agency to evaluate the F/S Reports and made the decision of approval based on the results of evaluation.

12" According to various news reports, the first infected person of SARS was confirmed in Guangdong Province of China in
November 2002, and the infection became pervasive throughout 25 provinces/municipalities/autonomous regions of the
country within 6 months after that. By the date of August 15, 2003, the number of SARS patients and the dead respectively
reached 5,327 and 349 nationwide. Although the detection of infected persons peaked in May 2003, as quasi-infected
persons were newly detected in Beijing in April 2004, the impact of SARS virtually lasted more than 1 year. Besides, some
regions including Beijing and Guangdong were designated as “Plague Outbreak Areas” by WHO for a certain period.
During the outbreak of SARS, in an atmosphere of high tension and caution throughout the country where the infected and
quasi-infected persons were segregated in hospitals and those places (residential estate, large building, factory, agency,
facility) with infected persons detected were temporally closed or blocked up, business activities in the areas with infected
persons detected were forced to stop.

13 With the enforcement of this new law in August 2004, application for the authority’s review and approval regarding the
legality of land use and a series of formalities including investigation, review and approval became necessary.
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the originally scheduled 4 months as a result of the belated approval of the F/S Report and the
outbreak of SARS. In addition, the application procedures relevant to the law of land administration
and the influence of snow disaster caused the delay in the completion of tendering work for up to 3
years and 2 months (38 months), which in turn resulted in the prolonged implementation of civil
engineering and installation work of the wastewater treatment plant with a period of 4 years and 2
months (50 months) longer than planned. In view of the delay in various stages of implementation of
respective sub-projects attributed to various causes, JICA decided to extend the deadline of the loan
period from the planned October 25, 2008 to October 25, 2010 upon consultation with the Chinese
government.

The implementation of the above-mentioned two sub-projects was completed before the deadline
of the first-time extension approved for the loan period. However, considering the necessity to expand
the scope of the “Wastewater Treatment Sub-project” in response to the additional need as described in
3.2.1, JICA decided to authorize the second-time extension for the loan period with the deadline
prolonged till April 25, 2012 after a second consultation with the Chinese government.

With regard to the above-mentioned extension of loan period twice, based on the principle of
“taking no account of external factors during the evaluation of efficiency”, whereas the first-time
extension should be regarded as a basis for judgment in the evaluation of efficiency, it would be proper
not to count the second-time extension as such a basis since it was a result of the scope expansion in
the “Wastewater Treatment Sub-project”, which should not be regarded as simply an outcome of
external factors but rather a necessary measure to respond to the additional need and to effectively
utilize the capacity of existing facilities. However, during the evaluation of project period, even after
taking into account the above-mentioned and excluding the approved period of second-time extension
(October 25, 2010- April 25, 2012) from the scope of evaluation, the actual project period of this
project could still be counted as 8 years and 9 months (105 months), starting from February 2002 and
ending in October 2010, which was 84% longer than planned (57 months).

3.2.3 Results of Calculations of Internal Rates of Return (Reference only)

The results of calculations of Internal Rates of Return (IRR) at the time of the ex-post evaluation
were as follows:

As far as the “Central Heating System Improvement Sub-project” is concerned, owing to the
earlier-than-expected shutdown of part of the adopted 40 t boilers, it was not possible to calculate its
IRR based on the project scope of the original plan. Accordingly, a recalculation of FIRR was made by
including the boilers sizing 80-140 t adopted to replace the shut-down 40 t boilers in the project scope
with an eye to verifying the efficiency of the sub-project. By doing so, the result of FIRR was worked
out as -14.35%, which arose from the problem that, while the investment cost increased with the
additional equipment, the revenue from the heat supply charge remained unchanged.

With regard to the “Water Supply System Improvement Sub-project”, FIRR was -2.65% as a result

of the inappropriately low existing water rate. In the case of the “Wastewater Treatment Sub-project”,
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owing to the fact that the gap between the existing wastewater treatment charge and the operation and
maintenance (O&M) cost was even larger, the calculation of FIRR was not possible.

As described above, the results of IRR for respective sub-projects were all negative values. These
results need to be considered in the evaluation of effectiveness or sustainability where they could be
used as an auxiliary factor for the rating of the respective items.

To sum it up, although the scope of this project underwent significant changes, these changes were
appropriate in that they were necessary response to the changes of needs, and the input of project cost
was commensurate with the outputs after the changes of scope. Meanwhile, the extension of project
period was over 50% longer than planned even after excluding the part of extension regarded as

reasonable. Therefore, efficiency of the project is fair.

3.3 Effectiveness (Rating: @)

3.3.1 Quantitative Effects (Operation and Effect Indicators)

As explained in the previous analysis regarding relevance, out of the four sub-projects of this
project, three are now in operation with the cancellation of “Urban Railway System Improvement
Sub-project” as an exception. The operational status of equipment adopted in respective sub-projects

up to now since the beginning of the project was illustrated in Table 7.

Table 7: Operational Status of Equipment Adopted in Respective Sub-projects

Sub-project Major 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014
Equipment

Central 40 t boilers | | | || || | | || || A

Heating

System Indoor  and | M [ ] [ ] [ ] [ ] ] [ [ ]

Improvement outdoor conduit

pipe

Heat exchange | H | | | | | | | | |

station

Water Supply | Purification | | | | |
System plant
Improvement

Headrace tunnel | | | | |
Wastewater Wastewater A A | | |
Treatment treatment plant

Wastewater | | |

collecting

conduit pipe

network

Note: m Fully operated, A Partially operated

Detailed analysis of operation and effect indicators by sub-project is conducted as follows.

14 Sub-rating for Effectiveness is to be put with consideration of Impact.
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(1) Central Heating System Improve Sub-project

The 11 boilers of 40 t adopted in this sub-project were installed in boiler houses of two districts
called “Gaoxin District” and “Yingchengzi District”, with six in the former and five in the latter. The
implementing entity of the sub-project, Anshan Heating Corporation, now operating 13 boiler houses,
was in charge of heat supply to a floor space’ of 21 million m” in total as of 2013. Out of this, 3.6
million m” including the above-mentioned two districts were covered by the service of the boilers
adopted in this sub-project, which accounted for one sixth of the company’s total heat supply floor
space. Meanwhile, as the total heat supply floor space covered by all the 35 heat supply companies in
Anshan now reached 63 million m*, Anshan Heating Corporation roughly accounts for one third of the
total, while this sub-project accounts for only 5.7%.

The operation and effect indicators of the sub-project are reflected in the Table 8. The operation
indicators like Coal Consumption for Heating Boilers, Number of Boilers in Operation and Total Floor
Space of Heat Supply show that the eleven 40 t boilers adopted in this sub-project were in full
operation during the nine years from 2005 to 2013, and the target values set for 2007, which had been
expected to be one year after completion, at the time of the appraisal were all achieved in the year of
2005'. Meanwhile, due to the reasons explained in “Relevance”, among the eleven 40 t boilers, only
the five installed in “Yingchengzi District” are continuing to operate after 2014. However, as this
district is an old urban area with a constant resident population and a stable heat supply floor space, it
has been confirmed that the possibility for these boilers to be replaced by boilers of larger size is very

low.

Table 8: Operation and Effect Indicators of the Central Heating System Improvement Sub-project

(in “Gaoxin District” and “Yingchengzi District™)

Baseline Target Actual Values
Indicat 2000 2007 2005 2010 2011 2012 2013 2014
Haeaton Year of 1 Year after 1 Year after |6 Years after |7 Years after |8 Years after |9 Years after | 10 Years after
Appraisal Completion Completion | Completion | Completion | Completion | Completion | Completion
Coal Consumption for
Heating Boilers (Kt/yecar) 160 115 115 115 115 115 115 51
Numbe'r of 40t Boilers in 0 1 1 1 1 1 1 5
Operation
Total Floor Space of Heat
) 0 3,600 3,600 3,600 3,600 3,600 3,600 1,600
Supply (thou.m”)
Heat Supplied Family 0 36 36 36 36 36 36 16
(thou. families)
Annual Heat Supply 0 126 126 126 126 126 126 56
(Gcallyear)
SO, Emission (t/year) 3,955 887 543 380 362 450 466 N.A

Source: Anshan Heating Corporation and Anshan Environmental Protection Bureau

Note: 1.

The boilers for heat supply in Anshan operate from Nov. 1 to Mar, 31 every year.

Note: 2. The heat supply area of this project includes 2 million m? in “Gaoxin District” and 1.6 million m” in “Yingchengzi

District”.

!> In China, the scale of heat supply is indicated in the total floor space of the heat supplied families.
'S The sub-project was completed two years earlier than planned.
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In 2005, practically one year after the completion of the sub-project, the value of SO, Emission'’
appeared lower than target and had been kept at the level lower than target till 2014 when some of the
boilers were shutdown. Although six out of the 11 boilers adopted in this sub-project were shut down
earlier than scheduled, the overall effectiveness of this sub-project was high in that the emergence of
expected effect of the sub-project during the in-service period was verified, the remaining five adopted
boilers and the facilities of indoor and outdoor heat conduits and heat exchange stations which made
up most of the investment cost of the sub-project have been continuing to operate, and by utilizing
these facilities, the boilers of larger size introduced by the implementing entity at its own expense have
been in service with higher efficiency. Therefore, it can be said that, in spite of the shutdown of part of
the equipment, the initially expected effect of this sub-project has been well-maintained. At the same
time, in view of the afore-mentioned result of IRR analysis which stood at a negative value owing to
the additional cost of investment, it can hardly be said that the investment efficiency has been high.
However, taking into account the fact that the expected effect did appear during the period of operation,
and the part of the replaced output virtually accounted for a small proportion of the project cost, it is

proper to say that the effect of the sub-project has emerged to some extent.

Photo 2: A 40 t Boiler Installed in a Boiler Photo 3: The 150,000 m*/day Purification

House in “Gaoxin District” Plant Constructed in the Sub-project

(2) Water Supply System Improvement Sub-Project

The 150,000 m’/day water purification plant planned for the sub-project is located next to the
Phase 1 water purification plant constructed in the Japanese ODA loan project, “Water Supply System
Improvement Project in Three Cities (Tianjin, Hefei, Anshan)” implemented in 1990. As indicated in
Table 9, it can be said that the expected effect of the sub-project has already arisen.

It deserves high evaluation that, as one of the major purposes of this sub-project, the aim to lift the
time restriction in water supply was realized. In the whole city of Anshan including the target area of

the sub-project (Lishan Ward and part of Tiexi Ward), 24-hour water supply has been achieved since

7 The data of this indicator were acquired from the observation point of the Environmental Protection Bureau established
near the boiler house in “Gaoxin District” where six out of the eleven 40 t boilers of this sub-project were installed. As
there were other boiler houses in the surrounding area, these data did not solely reflect the effect of all the equipment of
this sub-project. However, they would allow for an estimation of their relevance with the sub-project to some extent.
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2010, the year of completion of the sub-project. Also, the target values of effect indicators such as
Non-Revenue Water Ratio (NRWR)'®, Water Supply per Person, Pass Rate for Comprehensive Water

Quality Standard and Coverage of Water Supply System were all achieved in the year of completion of

the sub-project.

Table 9: Operation and Effect Indicators of the Water Supply System Improvement

Sub-project (Anshan)

Baseline Target Actual
ke 2000 2005 2010 2011 2012 2013 2014
Year of Year of Year of 1 Year after |2 Years after | 3 Years after | 4 Years after
Appraisal Completion Completion | Completion | Completion | Completion | Completion
Water Supplied Population in 1,310.0 1,440.0 1,452.1 1,456.1 1,444.3 1,449.2 1,553.2
Anshan (thou.persons)
Water - Supplied ' Family —in 485.0 520.0 524.1 533.8 524.0 524.0 582.4
Anshan (thou. families)
Hour of Water Supply in
12 24 24 24 24 24 24
Anshan (hour/day)
NRWR in Anshan (%) 41 39 38 37 35 33 30
Water Supply per Person in
85 110 115 115 115 115 120
Anshan (L/day)
Pass Rate for Comprehensive
99.4 99.5 99.7 99.7 99.9 99.9 99.9
Water Quality Standard (%)
Coverage of - Water - Supply 90 95 100 100 100 100 100
System (%)

Source: Anshan Water Corporation

Note: 1. “Water Supply per Person” refers to the daily life water used by households only instead of the daily life water in a
broad sense including that of the bathhouses, restaurants, etc.

Note: 2. “Pass Rate for Comprehensive Water Quality Standard” is an indicator stipulated in the National Standard, “Drinking
Water Sanitary Standard” (GB-5749), which is a weighted average of Number of Common Bacterial, Coli Group, Residual
Chlorine, Degree of Pollution, Chromaticity, Smell & Taste, COD and other 35 items (altogether 42 items).

Photo 4: A Primary Sedimentation Pond in Photo 5: The Wastewater Pumps

Dadaowan Wastewater Treatment Plant'’ Additionally Adopted in the Sub-project

'8 China’s Industry Standard for NRWR is 18% (“Urban Water Supply Pipe Network Leakage Control and Evaluation
Criteria” (Cjj92-2002), but according to the explanation by the implementing entity, in the frigid Northeastern China where
all the water supply pipes have to be laid underground instead of above ground, as it is hard to conduct normal checkup and
maintenance, NRWR is significantly higher than that of other areas. In view of the fact that the average level of NRWR in
urban area here is 35%, the target set for this sub-project was an annual reduction rate of 1.2% beginning from the year of
2000. As a result, the actual level of NRWR of the sub-project has been reduced to 30.2% by now.

19 1t was called “Western No. 2 Wastewater Treatment Plant” at the time of the appraisal, but it was changed to “Dadaowan
Wastewater Treatment Plant” in 2008.
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(3) Wastewater Treatment Sub-project

With respect to this sub-project, the target values set for the year of completion were all achieved
in the year of 2012, including the operation indicators of Volume of Treated Wastewater, Wastewater
Treatment Area and Capacity Utilization Ratio as well as the effect indicators of Sewage System

Penetration Rate, Discharge Amount and Concentration of COD, BOD and SS.

Table 10: Operation and Effect Indicators of the Wastewater Treatment Sub-project

(Anshan Dadaowan Wastewater Treatment Plant)

Baseline Target Actual
Indicator 2000 2005 2010 2011 2012 2013 2014
Year of Year of Year of 1 Year after |2 Years after
Appraisal | Completion Completion [ Completion | Completion
Volume of Treated Wastewater
5 20 200 140 160 175 183 182
(thou. m’/day)
Area of Wastewater Treatment (km?) 48 48 438 48 438 48
Capacity Utilization Ratio (%) 100 70 80 100 100 100
Sewage System Penetration Rate (%) 100 90 95 100 100 100
COD Discharge Amount (t/year) 31,390 8,760 4,407 4,809 2,431
COD Concentration (mg/L) 430 100 69 72 36.6
BOD Discharge Amount (t/year) 11,680 2,190 639 735 392
BOD Concentration (mg/L) 160 30 10 11 59
SS Discharge Amount (t/year) 22,484 2,190 958 868 438
SS Concentration (mg/L) 308 30 15 13 6.6

Source: Anshan Dadaowan Wastewater Treatment Plant
Note: 1. The data of discharge amount concentration of pollutants in 2014 were measured data up to October, with the data of
concentration measured in the outlet of the wastewater treatment plant.

2. The data of “Sewage System Penetration Rate” were that of Anshan as a whole

3.3.2 Qualitative Effects

The qualitative effects of the project assumed at the time of the appraisal were the antipollution
measure facilitating effect, living environment improving effect and global warming countermeasure
facilitating effect. As the three effects are relevant to the issue of impact, they are to be dealt with in

the following section.

3.4 Impacts

3.4.1 Intended Impacts

(1) Antipollution Measure Facilitating Effect

The antipollution measure facilitating effect assumed at the time of the appraisal included the
effect of desulfurization by changing the fuel for central heating boilers and the effect of improving the
polluted river water quality in Anshan. However, as far as the former is concerned, with the cancel of
bio-briquette factory construction and the subsequent shutdown of the small-size boilers below 10 t,
the way of achieving the desulfurization effect has become one of improving combustion efficiency to
reduce SO, emission through adopting boilers of larger size instead of changing the boilers’ fuel. The
two effects are to be analysed in the following paragraphs.

1) Effect of SO, Emission Reduction through Improvement of Combustion Efficiency
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As seen in Table 8, while the annual coal consumption for heating boilers in “Gaoxin District” and
“Yingchengzi District” (where the boilers adopted in this project were installed) in 2000 was 160,000 t,
this figure reduced to 115,000 t during the period from 2005 to 2013 with the adoption of the 11
boilers of 40 t, a 39% reduction from the baseline value. Based on this, the annual amount of SO,
emission reduction during this period can be estimated at 450 t*°. Moreover, as the 6 boilers installed
in “Gaoxin District” under this project has been replaced by boilers of larger size with better
performance since 2014, the actual values of annual reduction in coal consumption and SO, emission
relevant to the same area of heat supply should be larger than the above-mentioned.

According to the year-wise data of atmospheric SO, concentration in Anshan as indicated in Table
11, the value of atmospheric SO, concentration peaked in 2005, the year of completion of the “Central

Heating System Improvement Sub-project™'

, and exhibited a declining trend after that. Besides, the
result of the Beneficiary Survey” shows that, with regard to the air quality of Anshan, those
answering “slightly improved as compared with 5 years ago” stood at 53%, while those answering
“significantly improved as compared with 14 years ago” and those of “slightly improved” amounted to
62%. Meanwhile, 95% of those answering “improved as compared with 14 years ago” cited “adoption
of large-size boilers and shutdown of outdated small-size boilers” as the reason for the improvement of
air quality. Accordingly, although it can hardly be said that the implementation of the sub-project itself
has given rise to the significant improvement of the overall air environment of Anshan in light of the
fact that the heat supply floor space covered by the sub-project accounts for not more than 5.7% of the
total heat supply floor space of the whole city, it is appropriate to say that the sub-project has

contributed to the city’s air quality improvement to a certain extent.

Table 11: Change of Atmospheric SO, Concentration in Anshan

Indicator 2009 2001 2003 2005 2007 2008 2009 2010 2011 2012 2013
Baseline

Atmospheric SO,
Concentration in 0.071 0.07 0.078 0.078 0.069 0.058 0.054 0.045 0.057 0.048 0.048
Anshan (mg/Nm®)

Source: Anshan Environmental Protection Bureau

% Calculating formula: SO,=2Cx (C=amount of combusted coal, x=content rate of sulfur, 2 refers to the phenomenon where
the sulfur content grows to double in mass via chemical reaction during the process of coal combustion. In addition, the
sulfur content of coal used in China differs from place to place, and the coal used in Anshan is said to be basically a kind of
low-sulfur coal mined within Liaoning Province with a content rate of 0.5% on average.)

Annual amount of SO, emission reduction= 2x45,000tx0.005 =450t
2l The test run of the sub-project was completed in November 2004.
22 The survey was held in November 8, 2014 in the 219 Park at the center of Anshan with the visitors as respondents. The
number of sample selected at random and number of effective response were both 34. The survey was conducted by the
investigators who queried based on the questionnaire and filled in the answers on it.
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2) Effect of Improving the Polluted River Water in Anshan through Construction of the Wastewater

Treatment Plant

As seen in Table 10, the amount and concentration of the three kinds of pollutants discharged

from the Dadaowan Wastewater Treatment Plant in 2012, the year of completion of the “Wastewater

Treatment Sub-project”, all achieved their targets set for the year of completion. Although the values

of concentration that year all satisfied the Class 2 level of the National Standard, a new treatment

technology was introduced in 2013, whereby the values of concentration were further improved to

reach the Class 1A level®.

Table 12: Change of Major Indicators of River Water Quality in Anshan

Indicator National | 3500 2001 2003| 2005| 2007| 2008] 2009] 2010{ 2011| 2012 2013
Standard
COD Concentration 30.0 304| 31.0] 380| 27.7] 35.7] 29.4| 242| 169]| 168 143 131
(mg/L)
BOD Concentration
6.0 64| 65| 67 66| 63| 60| 35 35| 51| 42| 35
(mg/L)

Source: Anshan Environmental Protection Bureau

Note: 1.The actual data were acquired via samples collection from the observation point in the Taizi River where all the

rivers of Anshan converge.

2. The values of National Standard are of Class IV level stipulated in “Environmental Quality Standard for Surface

Water” (GB3838-2002).

Meanwhile, as indicated in Table 12, a declining trend in the concentration values of COD and

BOD began from 2008, but especially the value of COD registered a significant year-on-year decrease

in 2010 when the facilities of the sub-project started operating with a capacity utilization rate of 70%,

and it declined further in 2013, the year after the completion of the sub-project. Taking account of the

proportion of the sub-project (36%) to the total capacity of wastewater treatment in Anshan (560,000

m’), it can be said that its contribution to the improvement of river water quality has been significant.

3 According to the existing National Standard, “Discharge Standard of Pollutants for Municipal Wastewater Treatment

Plant” (GB-18918-2002), the values of Class 1A and Class 2 for the concentration of the above-mentioned three kinds of
discharged pollutants are as follows. Class 1A: COD 50mg/L, BOD 10mg/L, SS 10mg/L, Class 2: COD 100mg/L, BOD

30mg/L, SS 30mg/L.
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Photo 6: Yunliang River near Dadaowan Photo 7: Residents Enjoying Fishing along
Wastewater Treatment Plant the Yunliang River (Part of the Respondents
to the Beneficiary Survey)

At the same time, the result of Beneficiary Survey®* also bears out the contribution of the
sub-project to the improvement of river water quality in Anshan. In this survey, with regard to the river
water quality in Anshan, those answering “significantly improved as compared with 5 years ago” and
“slightly improved” added up to 89%, while those answering “significantly improved as compared
with 14 years ago” and those of “slightly improved” amounted to 91%. Meanwhile, 72% of those
answering “improved as compared with 14 years ago” cited “construction of Dadaowan Wastewater
Treatment Plant” as the reason for the improvement of river water quality.

Additionally, according to the respondents to the survey, as a river running through the nearby area
of Dadaowan Wastewater Treatment Plant, Yunliang River used to be seriously polluted due to the
direct discharge of untreated industrial effluent as well as domestic wastewater into the river. However,
with the wastewater treatment plant coming into being, the river water quality has been improved, the
habitat of fish has recovered, and the scene of anglers enjoying fishing has come back since 2014. All
these points to the fact, the progress of water environment improvement has also brought about

favourable change of living environment to the residents.

(2) Living Environment Improving Effect

As currently the four water purification plants® add up to a total capacity of 580,000 m*/day and
thus the “Water Supply System Improvement Sub-project” accounts for 26% of the total, it can be said
that a considerable contribution has been made by this sub-project to the improvement of living
environment reflected by the realization of 24-hour water supply and amelioration in drinking water
quality in Anshan. Especially, what deserves high commendation is that the 250,000 people living in

Lishan Ward have been able to drink the safer surface water from Tanghe Dam thanks to the

?* The survey was held in November 9, 2014 along the Yunliang River near Dadaowan Wastewater Treatment Plant with
mainly the anglers as respondents. The number of sample selected at random and number of effective response were both 35.
The survey was conducted by the investigators who queried based on the questionnaire and filled in the answers on it.
25 . . . .
The purification plant operated by Angang itself is excluded here.
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implementation of the sub-project, who used to live with the drinking of groundwater with high
manganese and excess iron.

Furthermore, the result of Beneficiary Survey”® held with the residents of Lishan Ward as
respondents confirms that, the effect of the sub-project in “reducing the cases in interruption of water
supply” and “decreasing the content of manganese and iron in drinking water” as compared with the
situation before the implementation of the sub-project has been recognized by many of the residents.
In this survey, with regard to the situation of water supply in Lishan Ward, those answering
“significantly improved as compared with 5 years ago” and “slightly improved” added up to 95%,
while those answering “significantly improved as compared with 14 years ago” and those of “slightly
improved” amounted to the same proportion. Meanwhile, among those answering “improved as
compared with 14 years ago”, 76% and 47% of the answerers respectively cited “reduction of the cases
in interruption of water supply” and “decrease of the content of manganese and iron in drinking water”

to substantiate the answer.

(3) Global Warming Countermeasure Facilitating Effect

As illustrated by the afore-mentioned Table 9, the implementation of “Central Heating System
Improvement Sub-project” resulted in the reduction of annual coal fuel consumption from 160,000 t in
2000 to 115,000 t after 2005. Based on this, by converting the amount of coal combustion into that of
CO, emission, it can be estimated that the annual reduction of CO, emission since the completion of
the sub-project has been 83,252 t as compared with the figure at the time of the appraisal®’.
Furthermore, as the 6 boilers installed in “Gaoxin District” under this project has been replaced by
boilers of larger size with better performance since 2014, the actual values of annual reduction in coal
consumption and CO, emission relevant to the same area of heat supply should be larger than the

above-mentioned.

3.4.2 Other Impacts

(1) Impacts on the Natural Environment

1) Contribution to the Recovery of Groundwater Resource with the “Water Supply System
Improvement Sub-project”

The implementation of the “Water Supply System Improvement Sub-project” has brought forth the
positive impact unintended at the time of the appraisal with its contribution to the recovery of
groundwater resource in Anshan.

A study®® shows that, over the past several decades in Anshan, groundwater had been excessively

% The survey was held in November 8-9, 2014 with the visitors of Mengtai Park in Lishan Ward as respondents. The number

of sample selected at random and number of effective response were both 36. The survey was conducted by the
investigators who queried based on the questionnaire and filled in the answers on it.
%7 The way of calculation: 1) The conversion factor to convert CO, into coal combustion amount: CF=A X B X C=1.850037
(A=standard coal/raw coal=0.7143, B=carbon/standard coal=0.7, C=CO,/carbon=3.7)
2) Annual CO, emission reduction with the sub-project after 2005:
Annual CO, emission reduction=(160,000t-115,000t)x1.850037= 45,000tx1.850037=83,252t
% Tong Lian-jun (Researcher, Institute of Northeast Geography and Agricultural Ecology, Chinese Academy of Science)
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taken due to the lack of water resource, which resulted in the declining of groundwater level to the
depth of 24.25 m from the ground surface as of 1986, with the deepest level even reaching 30 m in
some places. Moreover, according to the result of another study”, the level of groundwater in
Shoushan as part of the water resource in Anshan had declined at a speed of 0.3 m per annum by the
year 1999, which gave rise to the fear of aggravation of water quality, degradation of soil and ground
subsidence resulted from excessive groundwater intake. In light of this, together with the formulation
and enforcement of ‘“Water-saving Regulation” and “Water Resource Protection Regulation”, the
municipal government has taken steps to convert the water resource from groundwater to surface water
as an important countermeasure, including the work of “Transmitting Water from Xihe River to

n30

Tanghe Dam"™ which was virtually a part of the sub-project. As a result, surface water has now
mostly replaced groundwater which was the major source of raw water in Anshan at the time of the
appraisal, and the used amount of water taken from the remaining groundwater resource has greatly
decreased. Consequently in recent years, the level of groundwater has been observed rising 5.8 m in
accumulated total, with the increase in the year of 2014 reaching 1.8 m, which has been highly

publicized in the recent mass media®'.

2) The Problems of Offensive Odor and Noise during the Operation of Facilities

At the time of the appraisal, it was assumed that negative effects would arise during the
construction work of the “Urban Railway System Improvement Sub-project” and problems of
offensive odor, sludge and noise accompanied by the operation of the “Wastewater Treatment
Sub-project” would occur. In this regard, countermeasures were proposed at the time of the ex-ante
evaluation, and the status of implementation regarding these countermeasures was verified as
described below.

With the cancellation of the “Urban Railway System Improvement Sub-project”, the concern about
negative effects arising from its construction work has been out of the question. As for the concern
over the problems of offensive odor and sludge, the concern has been skirted with the installation of
deodorization equipment at the spot of offensive odor emission source to significantly ease the stink,
and the introduction of a facility at a cost of 14.8 million yuan to handle sludge treatment. With regard
to the concern over noise, in the first place, the fact that there have been no resident at all living within
a two km radius suggests that even if a noise was generated by the facility, it would not constitute a
problem. The residents living around the wastewater treatment plant also confirmed that they were not

feeling disturbed by the operation of the wastewater treatment plant when responding to the

“Sustainable Development and Rejuvenation of the Old Industrial Base in Northeast under the Framework of
Environmental Economy” (2005)

? Geng Xiao-mei (Liaoning Province Environmental Engineering Evaluation and Review Center) “Study on the Issue of
Groundwater Environment and the Trend of Development in Liaoning Province” (Liaoning Urban and Rural
Environmental Science and Technology, No.3,2007)

3% The “Laohushan Water Purification Plant” constructed in 2013 was also intended to be a part of this countermeasure by
drawing surface water from the Dahuofang Dam in Fushun City.

31 One of the reports was posted in the 1% page of “Anshan Daily” on March 24, 2015, entitled “A Desirable Situation of
Recovery in the Altitude of Groundwater in the Prioritized Regions of Anshan”
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Beneficiary Survey. Accordingly, it can be said that the problems of offensive odor and noise have
actually not occurred.
As for the other two sub-projects, it was confirmed during the field study that no complaint about

offensive odor and/or noise had been received.

3) Measures against Possible Environmental Impacts during the Period of Construction Work

The possible environmental impacts during the construction period of the three sub-projects
assumed and the counter-measures taken by the implementing entities are summarized as follows.

Among the major concerns over the environmental impacts arising during the construction period,
three were common to all the sub-projects, i.e. the concerns about air pollution caused by dust stirred
up during the process of transporting the earth and sand and building materials, noise generated by the
operating machines at the construction sites, and wastes discharged from the construction sites. As the
measures against dust, high fences were installed to enclose the construction sites and the vehicles
transporting construction materials were closely covered with plastic sheets. With regard to the
concern about noise, on the one hand low-noise construction machines were adopted preferentially,
and on the other, muffling devices were mounted especially to the heavy excavation machines with
high noise. As for the wastes discharged from the construction sites, distinction was made between
construction wastes like sludge and gravels and kitchen garbage, with the former disposed of by
landfill and the latter conveyed to the special waste treatment plant for disposal.

In the case of “Water Supply System Improvement Sub-project”, in addition to the
above-mentioned, there was also the concern about pollution of river due to the construction of
headrace tunnel. Against this concern, measures like implementing the work of river-crossing pipeline
laying only in the dry season and constructing a cofferdam before implementing the work, etc. were
adopted.

It can be said that various concern were prevented owing to the above- measures.

(2) Land Acquisition and Resettlement

With respect to the issue of land acquisition in this project, the following points were verified.

Among the three sub-projects, land acquisition was actually needed in the “Wastewater Treatment
Sub-project” and “Water Supply System Improvement Sub-project”.

The area of land acquired for the “Wastewater Treatment Sub-project” was 10.8 ha (=108, 000 m?),
and the unit price of the land acquired was 151 yuan/m” decided by the Anshan Land and Resources
Bureau according to the relevant national law. As resettlement did not happen, the acquisition of land
was carried out without trouble.

In the case of the “Water Supply System Improvement Sub-project”, according to the
implementing entity, the total area of land acquired was 13.2 ha (=132,000 m®) due to the necessity to
build a 15.3 km long headrace tunnel across the three cities of Benxi, Liaoyang and Anshan,

resettlement was not required and the price for land acquisition was decided based on the national

27



standard, the same as that of the “Wastewater Treatment Sub-project”. As the negotiations regarding
land acquisition required cooperation from the relevant government agencies of three cities, six wards
and over 10 townships, it took virtually more than two years to complete the work of acquisition for all
the needed land. Specifically, as far as land acquisition within the city of Anshan is concerned, the
implementing entity was required to apply to all the relevant agencies of the municipal government
(Land and Resources Bureau, Planning Bureau, Urban Construction Commission and Public Security
Bureau) for their approval and support to the implementation of land acquisition. Upon receiving the
application, the relevant agencies gave notice to their respective subordinate agencies of the wards and
townships where land acquisition was to be conducted. Following this, the implementing entity started
to hold briefing sessions, pay visits to and conduct negotiations with relevant farm families
respectively accompanied by the government officials of the relevant wards and townships. Regarding
the land acquisition in Liaoyang and Benxi, the application procedures became far more complicated
due to the necessity to submit applications or give notice not only to the relevant government agencies
of Anshan, but also to the relevant government agencies of the two cities, and the relevant wards and
townships before the implementing entity was allowed to start negotiations with the relevant farm
families. Nevertheless, owing to the appropriate steps taken during this process, the negotiations for

land acquisition were completed without significant trouble.

As described above, the project has largely exerted its effect as planned. The shutdown of part of
the equipment earlier than expected has not significantly generated unfavourable effect on the project,
and while no negative impact has arisen, some unintended positive impact has appeared. Therefore,

effectiveness and impact of the project are high.

3.5 Sustainability (Rating: 3)

As the project was composed of multiple sub-projects, evaluation of its sustainability has been
conducted in a comprehensive manner with the implementing entities of respective sub-projects
(except the one already cancelled) and the municipal government of Anshan presiding over the whole

project as the targets of evaluation.
3.5.1 Institutional Aspects of Operation and Maintenance

The organizational structure of this project in terms of Operation and Maintenance (O&M) is

illustrated by the Figure below:
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Project Overall Controlling Oganization

Anshan Yen-loan Office
(In charge of money management of the project and
the task of liaison with the superior government
agencies as the representative of Anshan municipal
government

Anshan Urban Construction Investment

Development Co., Ltd.

(In charge of coordination, management and control of
the project as an intermediate organization between the
Yen-loan Office and implementing entities of respective

sub-projects)

Anshan Heating Company Anshan Water Supply Company Dadaowan Wastewater Treatment
(Implementing entity of ( Implementing entity of “Water Plant
“Central Heating System Supply System Improvement ( Implementing entity of “Wastewater
Improvement Sub-project) Sub-project”) Treatment Sub-project”)

Source: Interview with Anshan Yen-loan Office

Figure 1: The Project’s Organizational Structure in Terms of O&M

(1) The Project’s Overall Controlling Organization

The project’s overall controlling organization consists of two agencies, i.e. Anshan Yen-loan Office
and Anshan Urban Construction Investment Development Co., Ltd, with their division of roles clearly
defined. The former has been functioning as the representative of the Anshan municipal government
by taking charge of money management of the whole project (Yen-loan and funding from the domestic
financial institutions) and liaison with the superior government agencies (the government of Liaoning
Province and the central government), while the latter, as an intermediate organization between
Yen-loan Office and the implementing entities of respective sub-projects, has been in charge of
coordination, management and control of the project.

Anshan Yen-loan Office was set up inside Anshan Financial Bureau, with its Director and Deputy
Director assumed respectively by a Deputy Chief of the Financial Bureau and the Director of the Debt
and Finance Division under the Financial Bureau. Meanwhile, Anshan Urban Construction Investment
Development Co., Ltd was set up as a state-owned company wholly owned by Anshan Municipal
government, with its Vice President taking charge of the operation and management of this project.
Over the project period, concerned personnel of the two agencies met at least once a week to share
information, and this kind of meeting has been continued since the completion of this project though
on an irregular base. On the occurrence of a critical issue, the Director or Deputy Director of Yen-loan
Office should take the responsibility to report it to NDRC and the Ministry of Finance and to receive
their instructions.

It can be said that the project has been operated and managed without significant trouble under this
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kind of overall controlling organization system.

(2) Implementing Entities of the Sub-projects
An overview of O&M organizational structure in respective sub-project implementing entities is
given in Table 13 as below. Among these implementing entities, Anshan Heating Corporation has
designated its subsidiary to take charge of the O&M work of “Central Heating System Improvement
Sub-project”, while in the case of “Water Supply System Improvement Sub-project”, this work has
been assigned to a branch company of Anshan Water Supply Corporation. The following points are the
features of O&M organizational structure common to all implementing entities of the project:
1) A state-owned company practically 100% owned by the Anshan municipal government without
any schedule of privatization currently.
2) Basically stable personnel positioning since the start of the facilities’ operation.
3) Regularly held meetings on issues of production and safety and emphasis on safety education.
4) Record of equipment inspection and retention of records being institutionalized.
Accordingly, the O&M organizational structure also appears to be stable and sound at the level

of sub-project.

Table 13: O&M Organizational Structure of Sub-projects

Sub-project Implementing O&M Organizational Structure
Entities
Central Heating | Anshan  Heating | - A state-owned company 100% owned by Anshan municipal government
System Corporation without any schedule of privatization currently.
Improvement (Sub_sidiary “Urban | . O&M of this sub-project taken care of by an organization of the whole
Heating company instead of a separate organization set up solely for this
Company”) sub-project as equipment of this sub-project has functioned as part of the

overall facilities of the company.

* Meetings on production and safety held weekly to discuss and solve
problems of this kind, with the safety education conducted irregularly.

* Record of equipment and retention of records being institutionalized.

Water Supply | Anshan Water | - A state-owned company 100% owned by Anshan municipal government

System Corporation without any schedule of privatization currently.

Improvement (Branch “Water | . The number of employees of the branch company “Water Supply
Supply Company” Company” fixed at 380 since 2010 when the equipment of the sub-project

started operation.

* O&M of this sub-project taken care of by an organization of the whole
company instead of a separate organization set up solely for this
sub-project as equipment of this sub-project has functioned as part of the
overall facilities of the company.

* Meetings on production and safety held weekly to discuss and solve
problems of this kind, with the safety education conducted irregularly.

* Record of equipment and retention of records being institutionalized.

Wastewater Anshan Dadaowan | - A state-owned company 100% owned by Anshan municipal government
Treatment Wastewater without any schedule of privatization currently.
Treatment Plant + O&M organization set up for the purpose of this sub-project with the

equipment of this sub-project installed as an independent facility.

+ The number of employees fixed at 85 since 2010 when the equipment of
the sub-project started operation.

* Meetings on production and safety held weekly to discuss and solve
problems of this kind, with the safety education conducted irregularly.

+ Record of equipment and retention of records being institutionalized.

Source: Interview with respective implementing entities
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3.5.2 Technical Aspects of Operation and Maintenance

(1) Technological Level of Employees of the Implementing Entities

The implementing entities of sub-projects all possess a proper number of technicians required for
their respective works.

As far as “Urban Heating Company”, the actual implementing entity of the “Central Heating
System Improvement Sub-project” is concerned, the total number of 143 staff members includes two
senior engineers, 10 engineers, and 86 skilled workers. In the case of “Water Supply Company”, the
actual implementing entity of the “Water Supply System Improvement Sub-project”, among the 380
staff members in total, there are three (3) senior engineers, 12 engineers, 10 skilled workers and other
45 staff members with an education background of junior college or university or above. With regard
to the implementing entity of the “Wastewater Treatment Sub-project”, “Dadaowan Wastewater
Treatment”, the total number of 85 staff members consists of one senior engineer, 10 engineers, 12
associate engineers and 62 skilled workers, which means that every one of the staff members has
obtained some kind of technological qualification.

It is worth notice that while the equipment adopted in the respective sub-projects are practically
not that sophisticated technologically, each of the implementing entities is equipped with a technical
staff required for the O&M work. Additionally, in light of the fact that, as already verified in the
section of “Effectiveness”, all the three sub-projects have been operating stably so far, it can be said

that no significant problem has been detected in the technical aspects of O&M.

(2) Institution Aimed to Maintain and Improve the Technological Level of Employees

All the implementing entities have established their respective training systems to maintain and
improve the technological level of employees, which include in-house training and outside training.
Both “Urban Heating Company” and “Dadaowan Wastewater Treatment Plant” dispatch managers and
technicians to attend training courses on practical operation in the plant of the equipment manufacturer.
In the case of “Water Supply Company”, training courses are conducted by the company itself
separately to cater to the respective needs of managers, technicians and frontline workers. Moreover,
in the case of “Dadaowan Wastewater Treatment Plant”, in addition to the continuation of training
courses on practical operation, outside training in a design institute intended for theoretical study is
also under contemplation, which reveals the company’s proactive stance toward establishing a sound

training system.

(3) Manuals Available for O&M

All the implementing entities have the manuals for the O&M of their respective sub-projects,
which are being used practically. The manuals for the O&M of equipment are provided by respective
manufacturers.

As described above, it can be said that there is no problem in the technical aspects of O&M for the

project.
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3.5.3 Financial Aspects of Operation and Maintenance

(1) Financial Resource Necessary for O&M

According to the results of IRR calculation in the section of “Efficiency”, the IRR values of
respective sub-projects turn out to be negative numbers, which points to the fact that each of the
sub-projects is hardly profitable by itself. Therefore, with the view to evaluating the sustainability of
O&M in the financial aspects, it is necessary to make a comprehensive analysis of the implementing
entities’ capacity for project implementation in terms of financial resource as to whether there is any
plan to improve the profitability of individual sub-projects and whether a package of comprehensive
financial measures are in place.

First of all, the current state of financial resource and the future prospect of improvement for
respective sub-projects are summarized in Table 14 below.

With regard to the “Central Heating System Improvement Sub-project”, although the IRR value
yielded taking into account the investment cost is low, since it is possible to cover the cost of ordinary
O&M by the revenue from the heating project, there is not too much concern over the financial
resource for ordinary O&M of the project. As for the issues of recoupment of the initial investment and
financial schedule, relevant analysis will be given in later sections.

In the case of the “Water Supply System Improvement Sub-project”, although the current water
rate is a kind of flat-rate system and has been kept at a low level, the situation is expected to improve
against the background of a new trend of policy started by the central government and followed by the
local government. To be more specific, in the document “Guidance on Accelerating the Establishment
of Graduated Water Rate System for Urban Household Water” announced by the NDRC and the
Ministry of Housing, Urban and Rural Development (MOHURD) in December 2013, it was set up as a
target to “put the Graduated Water Rate System into operation for household water in all the cities with
subordinate municipalities by the end of 2015 in principle” and to “practice this system actively in
those townships (including administrative districts of the same class) with conditions permitted”. In
addition, it was also specified as a principle of the Graduated Water Rate System that “the water rate
should be adjusted to the level which will be able to reflect the overall cost of water supply”. Upon this,
the Housing Construction Commission of Anshan is now in the process of deliberation on a working
plan to be put forward by the end of 2015. Therefore, it is expected that the revenue from water rate in
the future will be able to cover the O&M cost when looking at O&M only, regardless of the IRR value
which takes account of the initial investment cost also.

As for the “Wastewater Treatment Sub-project”, since the O&M cost is entirely funded by the

municipal government, there is nothing to be worried about regarding the issue of O&M.
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Table 14: Financial Resource Necessary for O&M of Respective Sub-projects

Sub-project Financial Resource Necessary for O&M
Central Heating | * The average annual O&M unit cost has been 27 yuan/m’ since 2010, while the fee for
System Improvement heating has been 28 yuan/m?.

+ The fee structure is proper that the operation of the sub-project is expected to be
sustainable even without financial support from the government.
Water Supply System | * The O&M cost is paid by water rate (household water at 1.9 yuan/m’, and non-household

Improvement water at 3.6 yuan/m3 ).

+ The current water rate is too low, but it is expected to be adjusted to the proper level.
Wastewater * The annual O&M cost has been 1,627 yuan on average, but the revenue from wastewater
Treatment teatment has been totally paid to the Anshan municipal government while the O&M cost

has been covered by the disbursement from the government’s budget in return. Therefore,
the sub-project (as well as the whole company) is not financialy independent.

Source: Interview with respective implementing entities

(2) The Income and Expenditure and Financial Indicators of Implementing Entities

Based on the income statements acquired from the implementing entities of respective sub-projects
through the field study, the status of revenue and expenditure of the implementing entities are summed
up in Table 15 below.

The implementing entity of “Central Heating System Improvement Sub-project” is Urban Heating
Company, the subsidiary of Anshan Heating Corporation. The balance of business income and
expenditure of the company moved from deficit in 2012 to successive two years of surplus in 2013 and
2014. The business operation is expected to continue in a stable manner in years to come under the the
appropriate rate system”.

In the case of the “Water Supply System Improvement Sub-project”, the income statement was
provided by Anshan Water Supply Corporation®. Due to the low level of current water rate as
mentioned before, the balance of business income and expenditure was in deficit over the three years
from 2011 to 2013. However, this situation is expected to be improved steadily in the years to follow
with the introduction of the Graduated Water Rate System. The above-mentioned deficit in the balance
of business income and expenditure suggests a tendency of decreasing with the amount falling from
24.63 million yuan in 2011 to 17.79 million yuan in 2013. This improvement is mainly attributed to
the increase in revenue by reducing NRWR (refer to Table 9) through measures to step up management
by way of segmenting water supply region, strengthening staff management and concretizing the
division of role and responsibility. Furthermore, the implementing entity is aiming at attaining the final
goal of NRWR at 25%. With this background, the scheduled introduction of the new water rate system

is believed to further contribute to the elimination of deficit>*.

32 According to the implementing entity, the policy of Anshan municipal government on heating service is to ensure the
sustainability of public utility by setting the fee for heating in a way that allow for a small margin of profit over the O&M
cost.

33 Though the branch company, “Water Supply Company” is the actual implementing entity of the sub-project, since it is not
financially independent, the income statement is not available from it.

3 According to the trial calculation done by Anshan Water Supply Corporation, the prerequisite for the company to turn a
good profit under the current condition of NRWR level (30%) is to raise the water rates of both household water and
non-household water by one yuan from the current 1.9 yuan/m® and 3.6 yuan/m? to 2.9 yuan/m® and 4.6 yuan/m’
respectively. But, in the case that NRWR declines to 25%, it would become profitable even if the raise in the
above-mentioned two kinds of water rates is not more than 0.5 yuan.
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As for the implementing entity of the “Wastewater Treatment Sub-project”, Dadaowan Wastewater
Treatment Plant, on the one hand the government’s subsidy accounts for more than 99% of its revenue,
and on the other, all the fees for wastewater treatment has been paid to the government and has not
been counted as the revenue of the wastewater treatment plant. As the only one among the
implementing entities of this project that receives subsidy from the municipal government, it can be

said that its financial sustainability is ensured by the government’s support.

Table 15: The Status of Revenue and Expenditure of the Implementing Entities of

Respective Sub-projects (Unit: 10 thousand yuan)
Sub-project
Item 2011 2012 2013
(Implementing Entity)
Central Heating System Cost of O&M and Others 27,735 | 34,452 | 36,686
Improvement Income from the Fee for Heating 27,636 | 34,888 | 37,016
(Urban Heating Company) Balance of Revenue and Expenditure -99 436 330
Cost of O&M and Others 27,156 | 27,910 | 29,116
Water Supply System Improvement
Income from the Water Rate and Others 24,693 | 25,675 | 27,337
(Anshan Water Supply Corporation)
Balance of Revenue and Expenditure -2,463 | -2,235 | -1,779
Cost of O&M and Others 1,648 2,427 2,516
Wastewater Treatment
Income from Financial Subsidy and Others 1,918 2,099 2,609
(Dadaowan Wastewater Treatment
Financial Subsidy Included in the Above 1,911 2,096 2,586
Plant)
Balance of Revenue and Expenditure 270 -328 93

Source: Income statements from Urban Heating Company, Anshan Water Supply Corporation and Dadaowan Wastewater
Treatment Plant

Note: The data of Urban Heating Company are of the years from 2012 to 2014.

In addition, based on the balance sheets acquired from the implementing entities of the “Central
Heating System Improvement Sub-project” and “Water Supply System Improvement Sub-project”,
their major financial indicators are summarized as follows:

Both of the implementing entities have increased equipment investment in recent years in response
to the increasing demand accompanying the advance of urbanization, which has resulted in the
tendency of increase in debt ratio of both companies. Nevertheless, as this kind of increase has been in
a gradual manner that capital ratio of both companies has been kept at the level of around 30%, it can
be said that the financial soundness has been ensured properly.

Moreover, as aforementioned, since both the sub-projects are expected to be operated under
appropriate rate systems, it is conceivable that the financial sustainability will be maintained without

problem.
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Table 16: Major Financial Indicators of Implementing Entities of Respective Sub-projects

Sub-project Implementing Entity Major Financial Indicators 2011 2012 2013
Central ~ Heating | yrban Heating Company | Capital Ratio 34% 32% 32%
System
Improvement Debt Ratio 198% 213% 215%
Water Supply | Water Supply Company Capital Ratio 40% 33% 28%
System
Improvement Debt Ratio 150% 204% 261%

Source: Balance Sheets acquired from Urban Heating Company and Anshan Water Supply Corporation
Note: The data of Urban Heating Company are of the years from 2012 to 2014

(3) Analysis of the Financial Sustainability Taking Account of IRR Results

Although the IRR results of respective sub-projects all turn out to be negative values, this fact does
not necessarily deny the financial sustainability of the project. To be more specific, as all the
sub-projects are public utilities of Anshan, their initial investment costs were paid by expenditure from
the municipal government’s budget, and loan repayment will also be the obligation of the municipal
government”’. Besides, it is confirmed that the financial status of Anshan municipal government poses
no problem. For this reason, the financial sustainability in the future can be verified by focusing the
analysis on the balance of annual O&M cost and utility bill revenue. As previously described, with
regard to the “Central Heating System Improvement Sub-project”, the utility bill revenue either
confined to the sub-project itself or including the overall heat supply business of the implementing
entity has been sufficient to cover the O&M cost. As for the “Water Supply System Improvement
Sub-project”, the balance of revenue and expenditure in terms of either the sub-project itself or the
overall business activities of the implementing entity is expected to improve in the years to follow. In
the case of the “Wastewater Treatment Sub-project”, there is nothing to be worried about since the

O&M cost is entirely paid by the municipal government.

3.5.4 Current Status of O&M
The current status of O&M for respective sub-projects is generally desirable as described below

based on the result of field study.

(1) Central Heating System Improvement Sub-project

Although six out of the 11 40 t boilers adopted in this sub-project are now being used only as a
kind of provisional substitute for larger boilers at the time of equipment inspection, all of them are in a
condition available for operation as observed during the field study. As for the other five boilers in

normal operation, it is confirmed that they are unlikely to be replaced by boilers of larger size since the

35 Interview with the Director of Debt and Finance Division under Anshan Finance Bureau.

36 According to the “Report on the Status of Annual Budget Use of Anshan Municipal Government” (2010-2014) published
by the Secretariat of Anshan Municipal Government, although the annual government expenditure increased 12.7%
year-on-year on average during this period as compared to the 7.6% increase of revenue, and the amount of deficit balance
reached 8.9 billion and 8.31 billion respectively in 2013 and 2014, since Anshan, as an old heavy industrial production
zone in Northeastern China, has been designated as a prioritized city to receive subsidy from the central government and
Liaoning provincial government and the amount of subsidy received each year so far has always exceeded the amount of
deficit balance, the balance of each year’s revenue and expenditure taking into account the subsidy has become surplus.
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heat-supplied district “Yingchengzi” is an old urban area with a stable population and hence there is no
need for introduction of larger boilers. Meanwhile, the indoor and outdoor conduit pipes and heat
exchange stations are connected to the larger boilers introduced after the completion of this sub-project,
and are functioning normally.

According to the person in charge of the implementing entity (Vice President of Urban Heating
Company), ordinary equipment checkout is conducted once every shift, or three times every day, while
the “Annual Safety Inspection of Special Equipment” required by the General Administration of
Quality Supervision, Inspection and Quarantine of P. R. C. (AQSIQ) is carried out once every year by
the National Boiler Inspection Institute. Meanwhile, the maintenance works are implemented in three
different scales with different frequency. The large-scale repair is conducted once every three years to
mainly replace the heatproof plate of boilers on a mandatory basis, the medium-scale conducted once
in a year for component replacement on a voluntary basis, and the small-scale conducted irregularly
for the repair or replacement of components when needed. As a result, no trouble or accident’

relevant to the operation of equipment has occurred so far.

(2) Water Supply System Improvement Sub-project

It has been confirmed through the field study that the water purification facilities and the water
conveyance and distribution facilities are in normal operation as designed. Also, the state that the raw
water transmitted from the water source normally flows into the purification facilities has been
confirmed through interview with the person in charge of the implementing entity as well as visual
observation.

According to the person in charge of the implementing entity (Manager of Water Supply
Company), equipment inspection is required to be carried out before each important public holiday in
addition to the ordinary equipment checkout conducted on a daily basis. At the same time, apart from
equipment inspection and checkout, safety examination is conducted on a monthly basis and is
reinforced by the campaign named “Month of Safety Activities” executed in June every year as
stipulated in the “Law of Safe Production”. Based on the results of these equipment inspection and
safety examinations, equipment maintenance works of different scales are carried out, with the
small-scale repairs conducted regularly every half year, and the medium-scale and large-scale on an
irregular basis. With these efforts, no trouble or accident relevant to the operation of equipment has

occurred so far.

(3) Wastewater Treatment Sub-project

The on-site visual observation confirmed that the wastewater treatment plant, pump station,
sedimentation ponds, reaction pond, sludge treatment facilities, wastewater pumps constructed or
installed with this sub-project were all in normal operation.

According to the person in charge of O&M work, equipment inspection has been conducted on a

37 «Accident” here is defined as serious damage of equipment or heavy injury or even death of employee resulted from the
trouble related to the operation of equipment.
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quarterly basis to make sure of the extent of wear and tear on the plant facilities, operating hours of
equipment, consumption of lubricant, etc. Besides, as in the case of the “Water Supply System
Improvement Sub-project”, the monthly safety examination and “Month of Safety Activities”
campaign in June every year have been enforced rigorously. With regard to the maintenance of
equipment, small-scale repairs are conducted regularly based on the results of quarterly inspections
while the medium-scale and large-scale repairs are on an irregular basis. Similarly, major troubles or

accidents have not happened so far owing to the above measures.

To sum it up, no major problems have been observed in the institutional, technical and financial

aspects of the operation and maintenance system. Therefore sustainability of the project effects is high.

4. Conclusion, Lessons Learned and Recommendations
4.1 Conclusion

This project aims to strengthen the measures taken by the municipal government of Anshan to
improve air environment, water quality environment and living environment. Its relevance is high
because the implementation of the sub-projects, though selected after a process of adjustment, hasbeen
relevant to the development policies and development needs of China and Japan’s aid policy. The
effectiveness and impact of the project is also high as the effect of pollutant reduction in terms of air
and water and the effect of improvement in water supply resulting from the implementation of this
project are remarkable, with the expected effects of sub-projects achieved in their respective years of
target, the project’s contribution to the improvement of air and water quality as well as living
environment verified, and the recovery of groundwater having long been decreasing regarded as a
positive impact of the project. With respect to efficiency, while the input of project cost was
commensurate with the output achieved after the change of scope, the project period was substantially
longer than planned even after subtracting the part of project period extension resulted from the
necessity for the “Wastewater Treatment Project” to respond to the expanding need for the service.
Therefore, the efficiency of this project is fair. The sustainability of the project is generally high
considering the fact that the operation and maintenance (O&M) system is confirmed to be wholesome
and stable, the efforts made by the implementing entities to maintain their technological level is being
institutionalized, most of the adopted equipment are effectively utilized currently, and regarding the
financial aspect, although at the moment the implementation entity of the Water Supply System
Improvement Sub-project is facing the problem of deficit operation attributed to the cheap water rate,
the problem is expected to be solved with the introduction of a new rate system in the near future.

In light of the above, this project is evaluated to be highly satisfactory.

4.2 Recommendations
4.2.1 Recommendations to the Executing Agency

None.

37



4.2.2 Recommendations to JICA

None.

4.3 Lessons Learned

Necessity to Draw Up a Checklist Specifving the Risk Factors at the Time of Deciding the

Contents of Cooperation

The cancellation of bio-briquette factory construction work and the early shutdown of 40 t boilers
adopted in the “Central Heating System Improvement Sub-project” and the total cancellation of the
“Urban Railway System Improvement Sub-project” can be attributed to the change of needs perceived
at the stage of project formulation due to the drastic change of external environment, and thus it could
be regarded as unavoidable. However, one thing here needs to be borne in mind as a lesson to learn. In
the case of an emerging country like China, the request to JICA for an ODA loan is submitted normally
at a stage of relatively high economic growth, with which it is most likely that many of the external
conditions will change drastically in terms of renewal of industrial technology and equipment,
readjustment of environmental and energy saving policies, relocation of industrial facilities, urban
redevelopment and so on. In this regard, it is necessary for JICA to foresee these changes of external
conditions as much as possible at the time of deciding the contents of cooperation. To take the “Central
Heating System Improvement Sub-project” as an example, the work of bio-briquette factory
construction was selected initially with an eye to supplying cleaner fuels to the small-size coal boilers
existing in great abundance at that time in response to the urgent need to curb the deterioration of air
environment. However, as it has become evident nowadays, such a decision then contained two
potential risks: the market risk where the supply of raw materials of bio-briquette, i.e. the straws of
crops like wheat and corn would dwindle away and become insufficient as a result of the advancement
of urbanization, and the policy risk arising from the government’s push for the replacement of
small-size boilers with low combustion efficiency by large-size boilers. Although these risks might not
rise to the surface at that time, they ought to have been assumed at the very beginning especially in the
case of an emerging country featuring a rapid growth and a drastic change. Therefore, it is necessary to
draw up a checklist based on specific assumption of the market risk and policy risk at the stage of
project formulation and review. Moreover, it is also recommendable that the risks likely to arise from
these changes of external conditions be closely monitored even after the start of the project apart from
the stage of project review, and the possible negative effect of these changes on the efficiency and
effectiveness be avoided as much as possible by taking timely and appropriate measures whenever a

risk is detected.

END.
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Comparison of the Original and Actual Scope of the Project

Item

Plan

Actual

1.Project Outputs

Central Heating  System | Bio-briquette factory: 600,000 t/year Bio-briquette factory: cancel
Improvement Boiler for heat supply: 20(40 t) Boiler for heat supply: 11 (40 t)
Indoor & outdoor conduit pipe: about 160 km | Indoor & outdoor conduit pipe: about 447 km
Heat exchange station: 14 Heat exchange station: 43
Urban  Railway  System | Extension of current rail: about 19 km Cancelled
Improvement Tunnel: 1(about 1km)
New passenger station: 17
Rail yard: new construction 1, expansion 1
Substation: 6
Communication & signal: (not specified)
Rail car: 44
Water Supply System | Water-conducting facilities: Water-conducting facilities:
Improvement headrace tunnel 15.3 km headrace tunnel 15.3 km

Water purification facilities:
Water purification plant 150,000 m*/day
Segmented formation pond 2
Sedimentation pond 2
Rapid filtration pond 10
Water purification pond 1
Water pump 3
Sludge disposal plant 1
Water delivery and distribution facilities:
Distributing reservoir 1
Pump station 1
Water distributing pipe 24.3 km

Water purification facilities:
Water purification plant 150,000 m*/day
Segmented formation pond 2
Sedimentation pond 2
Rapid filtration pond 10
Water purification pond 1
Water pump 3
Sludge disposal plant 1
Water delivery and distribution facilities:
Distributing reservoir 1
Pump station 1
Water distributing pipe 24.3 km

Wastewater Treatment

Wastewater treatment plant 200,000 m*/day
Pump station 1(200,000 m*/day)
Primary sedimentation pond 4
Reaction pond 1
Secondary sedimentation pond 4
Sludge treatment facilities(Conveyor type
condensation dehydrator 4)

Wastewater treatment plant 200,000 m*/day
Pump station 1(200,000 m*/day)
Primary sedimentation pond 4
Reaction pond 1
Secondary sedimentation pond 4
Sludge treatment facilities (Conveyor type
condensation dehydrator 4)
Wastewater collecting conduit pipe 60.7 km
Wastewater pump 3
Adjustment pond 2

2.Project Period

February 2002 — October 2006
(57 months)

February 2002 — April 2012
(123 months)

3.Project Cost

Amount paid in Foreign
currency

Amount paid in Local
currency

Total

Japanese ODA loan portion
Exchange rate

14,525 million yen

24,814 million yen
(1,654 million yuan)

39,339 million yen
14,525 million yen
1 yuan =15 yen
(As of September 2009)

14,525 million yen

10,773 million yen
(778 million yuan)

25,298 million yen
14,525 million yen
1 yuan = 13.75 yen
(Average between 2002 and 2012)
Source: State Administration of Foreign
Exchange
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People's Republic of China
Ex-Post Evaluation of Japanese ODA Loan Project
“Nanning Environmental Improvement Project”
External Evaluators: Kenji Momota and Makiko Oleynikov, IC Net Limited
0. Summary

The objective of the Nanning Environmental Improvement Project is to construct a sewage
treatment plant and improve the city’s drainage channels, in order to improve the quality of its rivers
and lakes, and the drainage system running center of the city, thereby contributing to improving
capacity to control floods, and bolstering sustainable development of Nanning city, the provincial
capital of Guangxi Zhuang Autonomous Region in the south-western region of China.

Since the time of project appraisal to the present, the project has been aligned with the Chinese
national and city level development policies. It is also consistent with Japan's economic cooperation
policy. Thus, its relevance is high. After the project was completed, the sewage treatment plant is
operating smoothly, having achieved the expected effect of sewerage water quality improvement, and
is a vital sewer water treatment plant in Nanning City. In regards to its effectiveness, the city's flood
response capability by the development of drainage channels has achieved its planned level, and
maintains this capacity to this day. Furthermore, local residents regarded the project as something that
improved their living condition. Therefore, effectiveness and impact of the project are high. In regards
to the efficiency, although the project cost was within budget, there were significant delays. Thus, the
efficiency is fair. As for sustainability, no major problems have been observed in the institutional,
technical and financial aspects of the operation and maintenance of the project. Therefore
sustainability of the project effects is high.

In light of the above, this project is evaluated to be satisfactory.

1. Project Description

Nanning city, Guangxi
Zhuan%)ALgtonom_ous Region
roject Site

) _ Photo 1: In Nanning city, revetments and bridges were
Project Location
constructed



1.1 Background

Though China had undergone a rapid economic development, industrialization and population
growth led to environmental degradation. The Chinese government, in the late 1990s, strengthened its
environmental protection policies and achieved certain amount of success. However, pollution was
still considered very serious. A significant factor that contributed to this degradation was the rapid
urbanization and improvement of living standards that caused a spike in waste water from homes. This
treatment rate of urban areas remained at 36.4 %. Furthermore, among China’s major rivers and lakes',
the water sources below the national drinkable water standard (Water Quality Grade III) reached
49.4 %, with 23.4 % being at the worst quality (National water quality V and below V). Against this
backdrop, the Chinese government in its 10th Five-Year Plan period announced the goal of increasing
the sewage treatment rate in major cities to 60 % or more.

The Zhujiang River basin of southern China has historically been plagued by flooding. This
flooding was exacerbated by rapid development without sufficient environment, natural protection
measures in place. During 1988 and 1998, Guangdong and Guangxi provinces suffered economic
damages of 183.7 billion yuan (about 2.75 trillion yen). Nanning City, located in the same watershed,
suffered damages of 4,000 km”®, or about 10,000 households with economic losses topping 3 billion
yuan (about 45 billion yen). In response, the Chinese government designated Nanning City as an
important flood control city in its national policy. Henceforth, it had become urgent to develop the

city's sewage treatment capacity and flood control facilities.

1.2 Project Outline

The objective of the Nanning Environmental Improvement Project is to construct a sewage
treatment plant and improve the city’s drainage channels, in order to improve the quality of its rivers
and lakes, and the drainage system running through the city center, thereby contributing to the

improvement of its capacity to control floods, and bolster sustainable development of Nanning city.

! Results are from the national water quality monitoring sites of seven major rivers, including Songhua River, Yellow River,
Zhujiang River, the Yangtze River, with most significant pollution found at the Huaihe, Liaohe, Haihe Rivers.
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Jianbei District
Sewage Pipe Network

Langdong Sewage
Treatment Plant

Nanhu Lake

Zhupaichong Stream

Yongjian River

Source: Nanning Urban Planning Museum

Figure 1: Distribution of the Three Subprojects in Nanning City

Loan Approved Amount/ 12,115 million yen /9,907 million yen
Disbursed Amount
Exchange of Notes Date/ March 2003 / March 2003

Loan Agreement Signing Date

Terms and Conditions

Interest Rate 0.75 %
Repayment Period 40 years
(Grace Period) (10 years)

Conditions for )
General Untied
Procurement:

Borrower /

Executing Agency(ies)

Government of the People's Republic of China /

Guangxi People's Government

Final Disbursement Date

January, 2013

Main Contractor

(Over 1 billion yen)

e China Railway 18th Bureau (Group) Co., Ltd.
(China)
e The Fifth Engineering Company Of China

Construction Engineering Bureau (China)

Main Consultant

(Over 100 million yen)




Beijing Municipal Institute of City Planning and
Design (September 2001)
[Other Donors]

Feasibility Studies, etc.

France “Langdong Waste Water Treatment Plant
Related Projects First Stage construction” (1997)

World Bank “Gangnam Waste Water Treatment
Plant First Stage Construction” (2005)

2. Outline of the Evaluation Study
2.1 External Evaluator
Kenji Momota, IC Net Limited
Makiko Oleynikov, IC Net Limited

2.2 Duration of Evaluation Study
Survey period: August 2014 — November 2015
Field Survey: November 16, 2014 - November 26, 2014 and April 26, 2015 - May 1, 2015

2.3 Constraints during the Evaluation Study
Nanning Water Abstraction Company had been preparing for an Initial Public Offering to the
domestic stock market, and was not able to disclose its financial information. Therefore, analysis of

financial sustainability was based on a limited amount of data.

3. Results of the Evaluation (Overall Rating: B%)
3.1 Relevance (Rating: @)

3.1.1 Relevance to the Development Plan

1) Consistency with the Development Plans at the Time of the Appraisal

The main purpose of the project was (1) To improve the flood control capacity of Nanning and (2)
To improve the city's sewage treatment capacity. The position of each in relation to policies and its

needs will be verified.

1. Flood Control Measures in the Development Plan

The Chinese government in its “Ninth Five-Year Plan (1996-2000)” and “10th Five-Year Plans
(2001-2005)”, set goals on controlling flood damage and on achieving its national flooding standards
by ensuring people’s safety from water damage in the major cities and regions, and improving capacity
for flood prevention around cities that are in the middle and downstream of the seven major rivers

(including the Zhujiang River), tributaries and lakes, as it was important to ensure socio-economic

2 A: Highly satisfactory, B: Satisfactory, C: Partially satisfactory, D: Unsatisfactory
3 @: High, @ Fair, © Low
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stability. Under this rubric, specific measures proposed included, construction of dams and levees,
strengthening unified basin management, protection of forests that retains water, thereby promoting
water resources comprehensive development. In 1993, the “Zhujiang River Basin Comprehensive
Utilization Plan” was formulated to expand Zhujiang River’s* watershed water retention and improve

Nanning city’s utilization of urban drainage facilities and water resources.

2. Water Pollution Measures in the Development Plan

In the “10th Five-Year Environmental Protection Plan (2001-2005)”, the Government set an
ambitious target of reducing emissions of major contaminants by 10 % compared to the 2000 level.
Regarding water quality, the Government set to achieve a sewage treatment rate of more than above
45 % in urban areas’, water quality of the "Three Rivers Three Lakes" at the reference level, water
quality improvement of the upstream of the Yangtze River, the midstream of the Yellow River, and the
Songhua River basin through comprehensive measures. As described above, the flood control, water
resources management, including water quality improvement were determined as high-priority areas in
the national development plan at the time of the project plan. In the Guangxi Zhuang Autonomous
Region including the Nanning city in particular, it can be observed that flood control and water quality

management has been positioned as an important policy issue in urban development.

2) Consistency With The Development Plan at the Time of The Ex-Post Evaluation

1. Flood Control Measures in the Development Plan

In the “12th Five-Year Plan (2011-2015)”, the Government puts priority on further strengthening
of the country’s flood prevention capacity, and formulated the “National Water Development Plan
(2011-2015).” The plan calls for (1) Enhancing construction of regulating reservoirs to large rivers and
lakes, (2) Comprehensively improving breakwater and estuaries construction, and (3) Repairing and
reinforcing dams and water gates. In May 2011, the Guangxi Zhuang Autonomous Region released its
“Environmental Protection and Ecological Construction 12th Five-Year Plan (2011-2015).” It
promotes the plan to reinforce important rivers, tributaries and to establish a flood-drought mitigation
system that connects important embankments and dams. Even after the completion of the project, there
has been comprehensive development of small and medium-sized inland rivers such as Kelijiang River,

Xinweijiang River for effective flood control.

2. Water Pollution Measures in the Development Plan

The “Circular Economy Promotion Law” came to effect in January 2009 that limits the expansion
of polluting industries to the northern Gulf Economic Zone in Guangxi Zhuang Autonomous Region.
According to the Nanning City Environmental Protection Bureau, the “Comprehensive Plan for
Reducing Emissions of Saving Energy and Pollutants (2007),” promotes the construction of

wastewater treatment facilities within companies and in urban areas, and setting of new emissions

* As one of the Zhujiang River tributaries, Yongjiang flows through the center of the city.
> Cities with population of over 500,000 are mandated to have a 60 % sewage treatment rate.
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standards.

3.1.2 Relevance to the Development Needs

1) Consistency with the Development Needs at the Appraisal Phase

1. Water Resources Management (Water Pollution)

As the capital city of Guangxi Zhuang Autonomous Region, Nanning is the economic, political
and cultural center, as well as the pivotal city of passage to the western region. In recent years, along
with the rapid development of Nanning, the volume for urban sanitary waste and industrial waste
water increased rapidly. However, the sewage treatment rate in urban district at the time in 2000 was
only 17 %. Due to dumping into rivers and lakes, as well as illegal dumping of waste water, the
pollution of two urban rivers such as Chaoyangxi River and Zhupaichong stream, and South Lake had
become serious. At the time, the water quality of Nanhu Lake was below grade V and IV®. The water
quality deterioration of the Yongjian River was of concern, and there was a need of upgrading the

capacity of Langdong Sewage treatment plant located upstream.

2. Water Resources Management (Flood Damage)

The Zhujiang River basin of southern China has historically been plagued by flooding due to the
rainfall level of the subtropical region to which it belongs. At the time the Project was planned, flood
damage in the basin had become even worse. This flooding was exacerbated by rapid development
without sufficient environment, natural protection measures in place. During 1988 and 1998, Nanning
City suffered damages of 4,000 km®, or about 10,000 households with economic losses topping 3
billion yuan (about 50 billion yen). The lack of investment in flood mitigation coupled with

deforestation is seen to be the primary causes.

2) Consistency with the Development Needs at the Evaluation Phase
Nanning City recognizes the need for ongoing measures in the flood control measures and water

environment.

1. Water Environment

The table below shows the water quality in the major discharge areas of sewage and treated water
of the Yongjian River. There has been no significant improvement after the project, even though
Nanning City has been strengthening water pollution measures. However, untreated sewage from

upstream requires a response.

% The Environmental Quality Standard for Surface Water GB 3838—1998, came into force in 1988. It classifies water
based on 30 pollutants, from grades I to V, with I being the highest. Chemical Oxygen Demand (COD) concentration is
classified as grade I/II-15 mg/1 or less, grade III-15 mg/l, grade IV-20 mg/1, grade V-25 mg/l. The COD level of the revised
standard of 2002, the GB3838 — 2002, relaxed the threshold, as grade I/II being-15 mg/l or less, grade III -20mg/1, grade
IV-30 mg/l, grade V-40 mg/1.
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Table 1: Nanning City’s River Water Quality (the Roman numeral denotes the grade)

2006 2009 2013 2014
(One year (At the time of  (One year after the
before project project project
completion) completion) completion)

Average (Yongjian River basin) il il il I
Laokou cross section I I I a
Shuitangjiang cross section m m il il
Pumiao cross section v Jlil Jlil Jlil

Source: Nanning City Environmental Protection Agency

These river water problems have been a major issue in the city. In response, the city plans to
expand the sewage treatment plant in the future, by expanding the current processing volume from
350,000 tons per day to 850,000 tons, and further strengthen the measures to improve waste water

quality.

2. Water-resource management (Flood damage)

Although there have been few large-scale heavy rainfall causing a flood, there have been no major
changes in the Zhujiang River basin that feed from large and small rivers, the River still poses a high
flood risk. A study conducted by the Water Electric Power Research Institute of Nanning City
recommends? an improvement in the flood control function of the canal and drain flowing into the
Yongjian River, which is a tributary to the Zhujiang River. The study also points out that there is a lack
of water flowing in the Yongjian River from surrounding rivers caused by rapid development, and that
this has an adverse effect on the health of local residents through the stench, etc. The study further
recommends that constructing artificial lakes, dams and dikes, as well as cleaning and dredging the
riverbed would be beneficial. The needs to carry out these measures were corroborated by the
interviews with the Nanning Environmental Protection Agency. This is an issue that required

addressing ever since the project was appraised.

In view of the above, there is still a big need to strengthen the water environment and water

resources management.

3.1.3 Relevance to Japan’s ODA Policy

At the time of the appraisal of the project, Japan’s “Economic Cooperation Program for China” in
2001 focused on the conservation of ecosystems and environment affected by pollution and
destruction, the improvement of living standards and social development in the inland regions, human
resource development, institution building, and technology transfer, shifting away from its continued
focus on infrastructure development of the coastal regions. Japan’s ODA policy highlighted the
following areas: (1) Cooperate to deal with global issues such as environmental issues, (2) Support

reform and the open-door policy, (3) Promote mutual understanding, (4) Support poverty reduction,

7 Nanning River Waterway Environment Comprehensive Improvement Project Analysis (2010)
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(5) Support the private sector, (6) Enhance bilateral cooperation. The project is in line with priority

area (1) which supports the pollution control in water and others and the sustainable use of water

resources. The project is evaluated to be consistent with Japan’s ODA policy.

This project has been highly relevant to the country’s development plan, development needs, as

well as Japan’s ODA policy. Therefore its relevance is high.

3.2 Efficiency (Rating: D)
3.2.1 Project Outputs

The planned and actual output of the project is shown in Table 2 below.

Table 2: Planned and Actual Output

Subproject Item Plan  Detailed  Performance Plan Detailed design
(2004)  design (2012) implementation implementation
(2005) ratio (%) ratio (%)
1.Zhupaichon 1.Sewage pipe 84 km 46.5 km 38.1 km 45 % 82 %
Stream network (km)
Environment 2.Waterway ~ repair 9 km 10 km 7km 78 % 70 %
Comprehensive (km)
Improvement 3.Reservoir 2 1 1 50 % 100 %
remodelling (number)
4. road (km) 45 km 45 km 45 km (18 km 100 % 100 %
using yen loan, 27
km using domestic
funds)
5.Bridge construction Ten Eight 5 (4 bridges using 80 % 63 %
and/or  renovations yen loan, 1 bridge
(number) using domestic
funds)
2.Langdong 6.Pump station, sand ~ Same Same as Same as left. 100 % 100 %
Sewage basin, biological  as left left
Treatment Plant | reaction pond, final
Phase 2 sedimentation  tank,
sludge treatment
facility, etc.
3.Jiangbei 7.Sewer  pipe 117km 723 km 57.4 km 49 % 79 %
District  Sewage | (km)
Pipe Network

Source: Planning value provided by JICA. Actual value gathered from the Executing Agency’s answers to the questionnaire.

As shown above, the outputs had changed significantly from the original plan. Many of these
changes came about when the city reviewed the designs during the detailed design stage. Their plan

changed to use domestic capital. The reasons for the major changes are explained below.

(1) Subproject 1 Zhupaichon Steam

The length of sewage pipe network to be constructed decreased to about half, or 46.5 km, in the
detailed design, due to the city’s decision to fund the construction on the upstream side through a
separate project, as it was excluded from an area financed by the yen loan project. Additionally, the
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number of bridges was reduced to five from ten, because the city switched its source of financing to
domestic. Regarding the construction of one of the three reservoirs, Luosanlin dam, was found to cost
more than initially planned, and as a more efficient usage of the fund was agreed upon®. Therefore, it

was cancelled.

(2) Subproject 3 Jiangbei District Sewage Pipe Network

The overall length of the sewage pipe network was initially expected to be 117 km, but during the
detailed design phase, it was reduced to 63 km. Pump stations were added to the detailed design to
pump up the sewage’. During the detailed study, the Nanning city plan was modified, where the
priority areas for development shifted from the Jiangbei district to the south of the city'®. There were
also changes to the route of the sewerage network after detailed geological studies were undertaken.
Furthermore, pumping of the sewage was required, something that had not been part of the original

plan.

As seen above, major changes to the scope led to a significant delay. These changes may have not
been avoided, as the sources of funding were switched from foreign to domestic, and as there were
changes stemming from revisions to the city’s master plan. Described in more detail in the Efficiency
chapter, these changes have had little bearing on the effectiveness of the project. While this project
was placed within the framework of Nanning city’s overall development plan, there had been updates
and changes to the plan, causing shifts in the scope of this project. The following information was
collected through the interview with the Executing Agency:

o This project is a small part of an overall city development plan, and the range of the project outputs
were not classified as strictly, but rather through the overall city planning. Since these adjustments
were intended to be managed during the detailed design phase, the city did not scrutinize the scope
sufficiently enough at the time of basic design (Feasibility Study).

e During the basic design phase, there was not enough coordination between the various municipal
agencies, as sewage construction had to be carried out underground. Additionally, because the
consultant lacked yen loan experience, it did not include contingencies in the plan with these
unforeseeable changes. As a result, there was a gap between the actual and the planned project
output, due to the modifications to the city development plan, modifications to the municipal

regulations, etc. which caused scope changes and delays.

Some of these changes would have not been predicted, i.e. changes in government policies, etc.

However, considering predictable adjustments, such as the delay in constructing on existing pipes and

¥ The Luosanlin dam was far from the city center, the water storage is small, and it was costly to construct an access road.
The Huangmaoping dam was chosen as a more suitable alternative to Luosanlin dam due to its cost and efficiency. The
construction to the Luosanlin dam was discontinued.

° The Keyuanlu area is low in elevation, making it difficult for the sewer water to drain naturally through gravity.

!9 In the Nanning City General Plan (2004-2020) announced in 2005, there was shift towards developing the southern part of
the city. As a part of the Plan, there was a new development framework which included the Gozo district.
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roads, there would have been room for improvement because it was possible to develop a more

efficient project plan.

3.2.2 Project Inputs

3.2.2.1 Project Cost

The plan called for a total project cost of 18,461 million yen at the time of the appraisal (yen loan
12,115 million yen, local currency 6,346 million yuan), while the actual total project cost was 17,696
million (yen loan of 10,517 million yen, local currency 7,179 million yuan). The actual planned cost
ratio was 96%, which was lower the planned. As shown in Table 2, however, given that the scope of
subprojects 1 and 3 were reduced by half, the actual output was not proportional to the actual cost. In
other words, despite the reduction of scopes in both subprojects, it cost more to construct them due to
factors that were found in the construction phase, such as the procurement of additional equipment and
additional construction work. The main reasons for this are the following:

e Common causes between Subproject 1 and 3:

(Increases in cost) The increase in man-hours due to plan changes such as construction methods
and routes, and in additional materials procured.

(Decrease in cost) The reduction in the length of the sewage pipe network and in the number of
bridges and of reservoirs.

e Subproject 1 Zhupaichong Stream (actual to plan ratio 112 %)

(Increase in cost) Geological conditions were worse than expected, and necessitated the
additional foundation treatment construction.
e Subproject 2 Langdong Sewage treatment plant Phase 2 Construction (actual to plan ratio 85 %):

(Increases in cost) Additional foundational work was required due to heavy rain at the time of
construction. There were increases in equipment costs.

(Decrease in cost) Reduction in scope due to the design review.

e Subproject 3 Jiangbei district sewage pipes (actual to planned ratio 108 %):

(Increases in cost) Delays were caused by the procurement of additional pump stations,
adjustments to the locations of pipes and changes in the materials for landfills which caused
modifications to construction methods. These delays resulted in increased costs.

(Increases in cost) Rise in the material cost due to the delay, as well as due to the exchange rate

fluctuations.

3.2.2.2 Project Period
The project period at the time of the appraisal was from May 2003 to December 2006 (44 months),
while the actual period was from March 2003 to December 2013 and (a total of 128 months), with
significant delay (291 % against the plan). Table 3 shows the project period of each subproject.
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Table 3: Planned and Actual Project Period

. Actual
. Actual (at the time of the
Subproject Plan . to Plan
ex-post evaluation) .
ratio
I.Zhupaichon Stream . May 2003 - December 2006 | May 2003 to June 2010 ,
Environment Comprehensive 191 %
(44 months) (84 months)
Improvement
2.Langdong Sewage Treatment May 2003 - December 2006 | May 2003 to December 2008 159 %
Plant Phase 2 (44 months) (70 months) 0
3.Jiangbei District Sewage Pipe May 2003 - December 2006 | May 2003 to December 2013 291 %
Network (44 months) (128 months) o
Source: Planned values are taken from JICA appraisal document. Actual values are taken from the answers given by the
Executing Agency.

*: The definition of the completion of the project is when the subproject is checked as complete.

The causes of the delay are explained below:

e Delay in processing the paperwork (30 months): delay in land acquisition procedures, delay in
construction due to modifications and changes of the pipe network plan (example: difficulties in
adjusting the pipe network construction period to the existing road).

e Delay in construction (approximately 25 months): additional adjustments that were required to
strengthen the foundation, additional geological construction at the time of pipe network laying, a
longer time spent on spring water measures during construction and the unforeseen interruption
due to heavy rain and snow.

e The detailed design had to be modified because a subway line was also being constructed at the

Daxuelu road (24 months).

As seen in the Table 3 above, the most delays occurred in the sewage network construction,
exacerbating the construction delay to the entire project. Some sections even had delays that spanned
2-3 years of delays, though each cause differed from each other. There were many changes between
the F/S to D/D, which required redesign and land acquisitions causing further delays. For the reasons

described above, the project period had become longer than planned.

3.2.3 Results of Calculations of Internal Rates of Return (Reference only)

At the time of the appraisal, the economic internal rate of return (EIRR), and the financial internal
rate of return (FIRR) which were calculated for Zhupaichong Stream and Langdong sewage treatment
plant were 15.7 % and 2.9 %, respectively. For the former subproject, there has not been enough time
elapsed to calculate the EIRR, and there have been no major floods, making the data collection
difficult. The EIRR was not calculated. The re-calculation of the FIRR was performed on Langdong
sewage treatment plant at the time of the ex-post evaluation was -5.7 %. As described in Sustainability
chapter, current water fees levied onto consumers is set to maintain the current annual operation, but it

is not sufficient to ensure the project profitability including the initial investment.
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Both the project cost and project period significantly exceeded the plan. Therefore efficiency of

the project is low.

3.3 Effectiveness' (Rating: @)

3.3.1 Quantitative Effects (Operation and Effect Indicators)

(1) Operational Status of the Subproject

The purpose of this project is to improve the city’s capacity in flood control and water quality. For
each of the following areas, comparisons will be drawn between the actual results to the expected
effects.

1) Flood Mitigation (Subproject 1 Zhupaichong Environment Comprehensive Treatment Project)

There has been no torrential rain nor enough years passed to measure whether the project has had
an effect on flood mitigation. For this reason, the potential effect has been measured by determining
whether the flood mitigation capacity is still in place, whether the capability has been maintained, and
whether there has been proper maintenance. Based on the city’s flood prevention standards, the project
aimed to develop the capability to control the damage even if a large flood occurs in the city, from the
standard of the planned flood that occur “once every 20 years” to “once every 50 years.”!2 As
described earlier, the Zhupaichong sewage network was updated as planned, and this standard is still
effective today. There has been an adequate maintenance management system established, to be
described further in the Sustainability chapter. It can be said that this subproject has achieved the flood

control capacity as originally planned.

Table 4: Flood Control Capacity in Nanning City

Baseline Target Actual
2002 2006 2013
Baseline Year Completion Year Completion Year

occurs once in every | occurs once in every || occurs once in every
Flood control levels
20 years 50 years 50 years

Highest water level 74.0 m above sea level | 70.0 m above sea level | 70.0 m above sea level

Source: Documents provided by JICA and the city’s response to the questionnaire.

At the time of the evaluation, not enough years had passed nor the rainfall to verify the effect of
the subproject. In order to assess current drainage capacity functioning as designed, during the field
visit an attempt was made to check items such as the maintenance status and discharge capacity of the
stream. Also, it was not possible to check the discharge capacity and the annual maximum flow since
the Executing Agency had not been measuring discharge rates. Therefore, the evaluation of the

capacity was based on the operational methods and the conditions of the operations and maintenance

""" Sub-rating for Effectiveness is to be put with consideration of Impact.
2 The Nanning City “Urban Flood Prevention Standards (CJJ50-92)” set the highest water level of Zhupaichong Stream for
flood prevention at 69 m or less, by taking the maximum of 24-hour rainfall (263 mm) over the years 1936-1998.
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of the stream.

Photo 2: A revetment built on the Photo 3: A park built under the project
Zhupaichong Stream

Zhupaichong sewage network regulates the water level of the Yongjian River, which is the biggest
factor of flood in Nanning city. In order to maintain this function, the city conducts regular
maintenance. Daily patrols of the river banks, inspection of flood reference points, cleaning and
dredging from May to August before the water level swells are conducted (described in 3.5
Sustainability in detail). Although for the time being, since the construction, the reduction of flood
damage could not be confirmed, the stream has maintained the required flood prevention standard, as
construction was completed as planned and adequate maintenance has been carried out. Therefore, it

can be said that the project has a high probability of achieving the intended effects on flood control.

2) Sewage Treatment Capacity Improvement (Subproject 2 and 3 Langdong Sewage Treatment
Plant/ Jiangbei District Sewage Pipe Network)

The following table illustrates the operational capacity of the Langdong sewage treatment plant

Phase II. Even though the utilization rate during the first year of operation was slightly low, it steadily

increased after year two. At the time of the ex-post evaluation, it was operating at nearly its designed

capacity.
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Table 5: Operational Indicators of Langdong Sewage Treatment Plant Phase 2

s Actual value
value
2006 2009 2010 2011 2012 2013 2014
1 year after > years
Brmers £ after
completion .
completion
Sewage 100,000 64,200 80,900 91,600 88,700 91,000 95,400
treatment
amount
(m’/day)
Utilization rate 75 % 64 % 81 % 92 % 89 % 91 % 95 %
(%)
Treatment rate 100 % 100 % 100 % 100 % 100 % 100 %
(%)
City sewage 76 % 78 % 81 % 83 % 84 % 86 %

treatment rate
Source: Data provided by JICA, Executing Agency’s responses to the questionnaire. Since the construction was completed
in December 2008, the data from 2009 was used.

Photo 4: The biological reaction pool of the Photo 5: The central control room of the

Treatment Plant Treatment Plant

Because the construction of the sewage network was behind schedule, the utilization rate was low
during the first year. As the sewage network was constructed under this project, the rate has been
incrementally improved, and at present it is being maintained at the expected operational level.

The demand for sewage treatment increased as the city urbanized, and the construction of Phase I11
was undertaken. At the time of the evaluation, the three phases had a capacity to treat 300,000 m’ per
day, with a planned expansion of increasing the capacity by 50,000 m® in the future. The city further
has plans to increase the processing capacity to 850,000 m® per day by 2020, as this demand is expected

to continue.

(2) Eftect of the subproject

1) Flood Mitigation (Subproject 1 Zhupaichong Environment Comprehensive Treatment Project)

During the planning phase, a reduction of flood area was set as an indicator. This effect could not
be confirmed because no torrential rain or flooding had happened since project completion. However,

for the time being, it can be concluded that, along with the city’s comprehensive efforts in flood control
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such as the construction of a sewage pipe network and embankments, the expected capacity has been
developed, as it was confirmed that waterway construction has been progressing so as to cope with
flood levels of every 50 years, and its capacity has been maintaining its planned capacity.

2) Sewage Treatment Capacity Improvement (Subproject 2 and 3 Langdong Sewage Treatment

Plant/Jiangbei District Sewage Pipe Network)

The effect of reducing pollutants is shown in Table 6. The water treatment facility had reduced the
major pollutants beyond the national standard and the target set by the project. The BOD level in
2013 was 95 % less than the level at the time of appraisal. For other substances including SS, the level
was reduced by more than 90 % compared to that at the time of appraisal. The effect of the project was

significant.

Table 6: Langdong Treatment Facility’s Reduction in Pollutants

Quality of water discharged Baseline T:lizt GREREIEE
National 2002 2006 2009 2010 2012 2013 2014
standards - -
Appraisal Project 1 year 2 years 3 years 4 years 5 years
Completion after after after after after
Project Project Project Project Project
completion completion completion completion completion
BOD — emissions 4,380 730 166.33 220.1 259.0 229.0 206.5
(t/year)
BOD concentration 120 20 7.1 7.45 8.0 6.9 7.1
(mg/l)
COD — emissions 351.4 4727 980.6 937.2 8412
(t/year)
COD concentration ¢ 15 16 303 282 29
(mg/l)
S8 Crssions 7,300 730 559.9 839.05 485.5 481.9 4235
(t/year)
SS  concentration 200 20 23.9 284 15 14.5 14.6
(mg/1)

Source: Data provided by JICA, Executing Agency’s responses to the questionnaire.

At the sewage treatment plant, treated water was monitored daily. When the treated water was
inspected during the field visit, the pollutant measurements did not vary significantly from what was

reported. The effect of the plant on effused water quality was well sustained.

Photo 6: Treated water monitors Photo 7: The water after treatment
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3.3.2 Qualitative Effects
The Langdong Sewage treatment plant was planned to recycle the sludge and treated water in the
following manner.

o The treated water would be used for greening of the city, cleaning roads and official vehicles.

e The sludge would be reused as greening and agricultural fertilizer after testing.

However, the current ways of usage are as follows:

1) Because the treated water had not been processed further to be apt for use in the city, i.e. plant
watering, road cleaning and official vehicle washing, it is used in water sprinklers within the plant,
diverted to the Zhupaichong Stream and Nanhu Lake. The plan is to carry out further processing of
the water. They have already secured a space for this process in the second plant premises.

2) After testing, the sludge will be crushed to make pellets as soil improvers used for road

construction.

Though there have been slight changes in its usage from the original plan, a recycling system has

been established. It is expected that there will be further effective use in the future.

3.4 Impacts
3.4.1 Intended Impacts
The intended impact of the project was “to reduce damage by improving water quality and

controlling floods in the lakes and rivers.” Furthermore, the higher level goal was to promote urban

development through these improvements. As mentioned in Relevance, there have been no significant
improvements from a statistical standpoint in the water quality of the Yongjian River. The City’s

Environmental Protection Agency personnel gave some insight on the current condition of the impact.

e There has been a certain degree of progress made in the reduction of pollutants emitted. The COD
emission in 2010 was 135,600 tons, while in 2014, it decreased to 122,300 tons. As a result, the
water quality downstream of the Yongjian River at the Pumiao cross section improved from grade
IV to III. However, no significant improvement has been seen in the Yongjian River basin as a
whole at the time of the ex-post evaluation.

e There has been an improvement in the COD concentration at the conflux of the Zhupaichong Stream
to the Yongjian River. Nonetheless, the Stream itself is categorized as grade V. This is due to the
fact that the sewage treatment rate has not reached 100 % yet, and there is a fair amount of
untreated sewage discharged directly into the Stream.

e The municipal government announced a “Three-year Sewage Plan (2013-2015)” investing 13.5
billion yuan to build 700 km of sewer pipes, improve 18 areas of waterways, and construct
additional waste water treatment plants. By the end of 2013, 524 million yuan had been invested to
build 139 km of sewer pipes, the Santang and the Wuxiang sewage treatment plants. Thus, the

water quality is expected to improve further.
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Due to the fact that the indicator of “damages reduced by flood control” could not be verified as a
result of the direct impact thanks to the project because there have been no major damages, the
beneficiary survey in which the 100 residents of Nanning were asked about the changes that have taken
place since the construction of the subprojects, supplemented the information. They verified the
positive effects of the sewage treatment plant, as well as the secondary effects and socio-economic
changes brought about by the project'’. Regarding improvement of the living conditions compared to
4-5 years ago, about 60 % or more responded that stench and the untreated sewage was reduced. In
addition, 71 % said that there have been no sewage and drainage problems in their area. Also, 75 %
responded that the water quality of Zhupaichong Stream improved. The residents positively view the
improvement of the water quality and waterways as well as the efforts related to environmental
improvement in Nanning. The improvements to Zhupaichong Stream and its surrounding parks and
fixtures have been clearly recognized, because it flows through the middle of the city and residents

have many opportunities to be in contact with the stream.

3.4.2 Other Impacts

(1) Impacts on the Natural Environment

The project was categorized as “B”'* during appraisal as it was expected to have limited adverse
social and/or environmental impacts. In regards to the sediment discharged by the exit drain at the
Langdong sewage treatment plan, it was eliminated by reinforcing the discharge area by concrete.
Regarding exhaust and waste water associated with the treatment plant, the following measures have
been taken:
¢ Exhaust is processed in an underground deodorizing machine, and is then released after the odor

meets the standard.
* Wastewater flows to the interior of the processing facility, and is discharged into the Stream after it

meets the standard of treated water.
* Solid waste is properly disposed of at the Nanning Environmental Health Office.

The Environmental Protection Agency monitors the effluent water quality online, and the EPA
adheres to a strict monitoring system by performing regular site inspections. All of the treatment plants
have an enclosed treatment pond that sufficiently removes odor, and no complaints have been filed by

local residents so far.

13 Interviews with 100 local residents (59 % male, 41 % female / age composition 20-29 years (15 %), 30-39 years (37 %),
40-49 years (19 %), 50-59 years (20 %) 60-69 years (7 % ) 70-79 years (2 %) were conducted at various districts of Nanning
City in January 2015. The breakdown is as follows: Qingxiu district (46 %), Xixiangtang district (28 %), Xingning district
(16 %). 25 % of the respondents experienced some flood damage experience while 75 % did not.

' The Environmental Impact Assessment of the project was approved by the National Environmental Protection Agency in
August 1999. Projects are assigned a category of A, B, or C, in descending order of environmental and social sensitivity,
Projects with “B” ratings are expected to have limited adverse social and/or environmental impacts that can be readily
addressed through mitigation measures.
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(2) Land Acquisition and Resettlement

The project expected a land acquisition of 42ha, while the actual land acquired was 17 hectares.
Land acquisition was carried out as planned in both the Zhupaichon Stream Environment
Comprehensive Improvement and the Langdong Sewage Treatment Plant Phase 2, and no resettlement
took place in either of these subprojects. Since the Jiangbei district sewage pipe network had
underground construction work, temporary resettlement measures were taken. For this reason, no
compensations were given. All acquisition paperwork were filed according to domestic regulations by

the time of the appraisal.

(3) Unintended Positive/Negative Impacts

This project not only improved the flood control and urban wastewater standards, but the City also
self-financed the construction of reinforcing embankment, improving the greenery and landscaping,
developing the pedestrian walkway. In fact, five new parks were constructed along the Stream. These

facilities improved the living conditions of the local residents.

The effectiveness and impact of this project can be evaluated as follows.

In regards to water quality improvement, it was observed that the sewage pipe network expanded
and water treatment plants were effective in the reduction of pollutants as they were constructed as
planned and achieved its intended capacities as planned. However, the water quality of the Yongjian
River basin nor the Stream has not improved. To achieve quality improvements in all of the waterways,
it is important to implement comprehensive measures continuously. The project has been functioning
as the center of the city’s sewage treatment while the citywide sewage treatment demand has been
increasing, and has contributed to curbing the water quality deterioration.

Regarding flood control, it was difficult to evaluate the capacity because there were no floods that
occurred after the project completion. However, structures were constructed as designed, and the city
flood control measures were implemented in parallel. Therefore, it can be said that the mitigation

measures were put in place against future flood damage.

This project has mostly achieved its objectives. Therefore effectiveness and impact of the project

are high.

3.5 Sustainability (Rating: (@)

3.5.1 Institutional Aspects of Operation and Maintenance

(1) Operating System in Project Implementation

As planned, the project office was established within the Guangxi Zhuang Autonomous Region
People's Government’s Bureau of Finance. The project office oversaw the entire operation, being
comprised by the Planning Bureau, the Construction Bureau, the Environment Protection Agency, the

Water Affairs Bureau, and the Finance Bureau. The Nanning Investment and Development Company
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was responsible for the construction in, and the operation and maintenance of the Zhupaichong Stream
Environmental Improvement subproject. The Nanning Water Abstraction Company was responsible
for the construction in, and the operation and maintenance of the Langdong Sewage Treatment Plant
Phase II subproject and Nanning Sewage Network Construction subproject. These are state-owned

enterprises, wholly owned by the municipality.

(2) Operation and Maintenance After Project Completion

Nanning Investment and Development Company is responsible for the maintenance of the
Zhupaichong Stream Environmental Improvement subproject. The Nanning Water Abstraction
Company was responsible for the subprojects 2 and 3, though in 2006, it was absorbed into the
Guangxi Green City Water Affairs Company. The Guangxi Green City Water Affairs Company is
responsible for the operations, and there is no significant change to the actual situation of the operating
system.

1) Subproject 1 Zhupaichon Stream Environment Comprehensive Improvement

Under the supervision of the Executing Agency, the city’s Water Agency was in charge of the
maintenance, water utilization in rural areas, irrigation canals, and dams, while the city’s Waterway
Management Agency was in charge of the drainage, artificial lake management, water volumes and the
level of rainfall. The Waterway Management Agency staffs monitor the water levels, including the
case where there is rainfall in at the reference points around the city. The Agency has six departments,
including the project office, river management department, and there are a total of 54 staff members,

including nine executives, 32 technicians, and 13 clerks.

2) Subproject 2 and 3 Langdong Sewage Treatment Plant/ Jiangbei District Sewage Pipe Network

The Green City Water Affairs Company is responsible for the majority of the sewerage water
plants. It is responsible for the operation and management of seven water purification plants and the
four sewage treatment plants. The current number of staff is more than 1,500, of which 62 work at the
Langdong sewage treatment plant and 55 of them, the majority, are technical positions. The
department in charge of the maintenance of the sewage pipe network is staffed with 78 people,
including 70 technicians. The Langdong sewage treatment facility operates by teams with three shifts.
The teams are comprised of sub-teams that play a role in dewatering the sludge, measuring water
quality, and carrying out the maintenance and repair. The pipes are managed by the Pipe Management
Agency specialists who carry out manhole inspections and regular pipe cleaning. According to the
interviews conducted with the management of each agency, the current staff level was appropriate and
adequate. The municipality directly manages the Zhupaichon Stream, and as described in the chapter
on Relevance, given the importance of the measures for water environment in the city, it is believed
that stable organizational functions will be maintained. In addition, regarding the sewage treatment
plants and sewage pipe network, a state-owned enterprise is responsible for all of the water and

sewerage operations of the city. It can be said that there are no issues pertaining to the actual staffing
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or management structure.

3.5.2 Technical Aspects of Operation and Maintenance

1) Subproject 1 Zhupaichon Stream Environment Comprehensive Improvement

The staffs of Waterway Management Agency are in charge of monitoring the water level in the
waterways and are deployed as patrols during flood season and period of rain. The patrols remove
small debris during their shifts. A full-fledged cleaning of the waterway is contracted to an external
firm two to three times a year. The manager said that the work itself was not technically challenging,

so through appropriate supervision they were able to sustain the required technical standards.

Photo 8: Periodic cleaning of the Stream Photo 9: Discharge to the Yongjian River

2) Subproject 2 and 3 Langdong Sewage Treatment Plant/ Jiangbei District Sewage Pipe Network

Routine maintenance and inspection are carried out by the staff, while more serious issues are dealt
with through monthly inspection and occasional technical guidance from Green City Water Affairs
Company’s head office. In the field visit conducted during the ex-post evaluation, the record of
machines and water quality monitoring were stored. The maintenance is carried out well. The sewage
treatment plant and sewage pipe network are headed by technical veterans with 16-17 years’
experience, under which there are a stable number of placement of personnel. Green City Water
Affairs Company is providing training and exchanges between facilities thanks to its large number of

employees, which enables the stable supply of staff to the facilities.

In summary, as there have been no major technical issues observed, there is an appropriate level of

technical skills and knowledge to operate each subproject.

3.5.3 Financial Aspects of Operation and Maintenance

1) Subproject 1 Zhupaichon Stream Environment Comprehensive Improvement

The Nanning City Investment and Development Company did not disclose detailed financial
information. The Water Conservancy Stations officials said that there were no issues with regular

maintenance of the waterways, including the cleaning and water level monitoring. There were no
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financial problems in carrying out such maintenance.

2) Subproject 2 and 3 Langdong Sewage Treatment Plant/ Jiangbei District Sewage Pipe Network

Although the Green City Water Affairs Company did not disclosed its detailed financial statements,
as an alternative, the sales, revenue, ordinary income and fixed asset investment were obtained, as
shown in Table 7. This table shows the changes in the key performance metrics and capital
investments. With the growth of Nanning City, the demand for water and sewerage grows steadily. In
2013, the operating revenue is 900 million yuan (approximately 18 billion yen) up 30% from 2011

where the revenue was 700 million yuan.

Table 7: Green City Water Affairs Company Sales, Revenue,
Ordinary Income and Fixed Asset Investment, years 2011 to 2013

Item 2011 2012 2013

Sales of water (ten thousand m’ ) 27,710 29,620 31,477
Annual growth rate (%) 7% 6%
Operating revenue (ten thousand yuan) 70,341 84,663 90,900
Annual growth rate (%) 21 % 7%
Ordinary income (ten thousand yuan) 17,714 21,190 23,800
Annual growth rate (%) 21 % 12 %
3121:12;11(1 }f/‘ﬁ;ﬁ;:i) asset investment (ten 78.875 40215 50,500
Annual growth rate (%) -49 % 26 %

Source: Data provided by the Green City Water Affairs Company.

The city has been continuing its active capital investment, and constructions to expand Henan
water treatment plant phase 1, six water supply pump stations at Wuxiang, Yongwulu, Santang,
Jiangnan, and others, the Wuxiang sewage treatment plant, and 29.6km of sewage pipe network are all
ongoing. The sewage fee is 1.17 yuan/m” after a few rounds of rate increases. The rate is adequate, and
is a stable source of revenue. The balance for the Langdong Sewage Treatment Plant was: income 54.7
million yuan, expenditure 53.06 million yuan, resulting in nominal revenue. According to the Facility
Director, there is a balance of payments though the revenue is small. The City ratifies the sewage fee
increases necessary in order to maintain its operations financially afloat. The subproject is financially

sound.

In summary, though the financial disclosures were not made to the evaluators, there seems to be no
major financial concerns with the Green City Water Affairs Company nor the Langdong Sewage
Treatment Plant. The Green City Water Affairs Company has been growing rapidly as it has been
maintaining a growth rate at a high level of ordinary income and operating revenues. In addition, there
is an increase in capital investment to expand its facilities. Given the trend of increasing water and

sewerage demand, the growth of the company is projected be high for the time being.
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3.5.4 Current Status of Operation and Maintenance

1) Subproject 1 Zhupaichon Stream Environment Comprehensive Improvement

Problems such as sediments or trash accumulation in the stream are being solved through regular
cleaning and daily patrols. According to the Executing Agency, the frequency of regular cleaning is
sufficient and adequate, given the current state of dirt and sediment and flow. Conditions such as
garbage deposits that would compromise the functioning of waterway was not observed during the

field visit to the various points on the stream.

2) Subproject 2 and 3 Langdong Sewage Treatment Plant/ Jiangbei District Sewage Pipe Network
At the sewage treatment plant, the only problem that exists is the influent wastewater containing
low levels of COD, prolonging the time it takes for the microorganisms to decompose the
contaminants. However, this has not been a critical issue that affects the project’s planned capacity.
Regarding the sewage network, there are clogging of the sewer pipe by sediments such as trash and
sediment that occur regularly and are not unusual. Based on the water level and flow rate that they

monitor daily, the operation and maintenance of the two subprojects are carried out well.

No major problems have been observed in the institutional, technical and financial aspects of the

operation and maintenance system. Therefore sustainability of the project effects is high.

4. Conclusion, Lessons Learned and Recommendations
4.1 Conclusion

The objective of the Nanning Environmental Improvement Project is to construct a sewage
treatment plant and improve the city’s drainage channels, in order to improve the quality of its rivers
and lakes, and the drainage system running center of the city, thereby contributing to improving
capacity to control floods, and bolstering sustainable development of Nanning city, the provincial
capital of Guangxi Zhuang Autonomous Region in the south-western region of China.

Since the time of project appraisal to the present, the project has been aligned with the Chinese
national and city level development policies. It is also consistent with Japan's economic cooperation
policy. Thus, its relevance is high. After the project was completed, the sewage treatment plant is
operating smoothly, having achieved the expected effect of sewerage water quality improvement, and
is a vital sewer water treatment plant in Nanning City. In regards to its effectiveness, the city's flood
response capability by the development of drainage channels has achieved its plan, and maintains this
capacity to this day. Furthermore, local residents regarded the project as something that improved their
living condition. Therefore, effectiveness and impact of the project are high. In regards to the
efficiency, although the project cost was within budget, there were significant delays. Thus, the
efficiency is fair. As for sustainability, no major problems have been observed in the institutional,

technical and financial aspects of the operation and maintenance of the project. Therefore
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sustainability of the project effects is high.

In light of the above, this project is evaluated to be satisfactory.

4.2 Recommendations
4.2.1 Recommendations to the Executing Agency

None.

4.2.2 Recommendations to JICA

None.

4.3 Lessons Learned

(1) Scrutinize the project Plan

Even though this project has been evaluated highly in many of the evaluation criteria, it was rated
low in its efficiency. A major cause for this was the significant change in output. It is thought that there
was a difference of ideas between the project plan and the implementation and supervision. The plan at
the time of appraisal does change up to a certain degree after the detailed design is conducted.
However, the basic design did not include additional construction of pump stations, further geological
studies, significant reductions in the length of the pipes, to the point that there was a significant change
in the costs and schedules. Geological surveys were not adequately carried out during the basic design.
Local implementing agencies recognized that the plan of the basic design was not accurate enough,
and it lacked the level of scrutiny they could have undertaken on contents and requirements. In order
to reduce the delay due to the adjustments in the plans during implementation, there should be more
guidance provided to the Executing Agency on how yen loan projects are carried out, and on the
processes and time required to make changes, and provide supervision on the important requirements
during the initial planning phase. A realistic project plan would have minimized these delays, and

would have been effective for the entire project.

(2) Establish a Better Mechanism that coordinates each subproject to the overarching

development plan

The planning of this project was mainly carried out by the Nanning Investment and Development
Company, the Executing Agency of the time and the Nanning Water Abstraction Company. As
described before, the project was treated as a project within the Nanning City’s Master Development
Plan. There was not sufficient coordination with other project offices and implementing agencies. The
changes in the scope by the Chinese were also viewed from the perspective of achieving an efficient
allocation of resources within the overall development plan. As a result, these adjustments caused
delays in the construction of sewage pipes and affected the operational effectiveness of the Langdong
sewage treatment plant, as mentioned in the chapter on Effectiveness. Regarding the core elements of

the project that interacts with the expression of the effect, it would have been desirable to set certain
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conditions during the project formation process from the point of view of the project purpose. In
particular, road and sewage pipe constructions that are affected by the plans of other ministries and
agencies could have been coordinated better by establishing among them a coordination function with
those responsible for planning in each agency from the time the feasibility study was undertaken, and
to create a project plan that incorporates the consistency of the entire city and its development plan as

much as possible.
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Comparison of the Original and Actual Scope of the Project

Item Plan Actual
(detailed design from 2005)

1.Project Outputs
[Zhupaichon Stream Environment
Comprehensive Improvement]
a. Sewage pipe network maintenance 84 km (46.5 km) 38.1 km
b. Waterway repair 9 km (10 km) 7 km
c. Reservoir remodelling (number of 2 (1) 1
areas )
d. Road construction 45 km As planned (18 km paid for

5 bridge construction and renovation
(number of bridges)

[Langdong Sewage Treatment Plant
Phase 2]

[Jiangbei  District
Network]

a. Keng district and Zhaoyangxi district
b. Nanhu, Zhupaichon stream district

c. Xixiangtang

Sewage Pipe

5 bridges (1 bridge using
domestic funds, and the
remaining four places using
yen loan )

Pump station, sand basin,
biological reaction tank,
final sedimentation tank,
sludge treatment facility

Total 117 km

20.3 km

15.6 km

36.4 km
(Subtotal 72.3 km)

by the yen loan, the
remaining 27 km domestic
funds)

As planned

As planned

15.8 km

13.0 km

28.6 km
(Subtotal 57.4 km)

2.Project Period

May 2003 - December 2006
(44 months)

May 2003 - December 2013
(128 months)

3.Project Cost
Amount paid in Foreign currency
Amount paid in Local currency

Total
Japanese ODA loan portion
Exchange rate

12,115 million yen
6,346 million yen
(4,298 million yuan)

18,461 million yen
12,115 million yen
1 yuan = 15 yen
(As of September 2002)

10,517 million yen
7,179 million yen
(2,852 million yuan)

17,696 million yen
10,517 million yen
1 yuan = 14.4509 yen
(Provided by the Executing
Agency)
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People's Republic of China
Ex-Post Evaluation of Japanese ODA Loan
Hunan Environmental and Living Conditions Improvement Project
External Evaluator: Hiromi Suzuki S., IC Net Limited
0. Summary

This project aimed to improve the living conditions of the residents of the Wuling
Mountain region' located in the northwest part of Hunan Province, where the population
living in poverty is concentrated, by constructing small to mid-sized infrastructure
related to education, health, water supply, and rural markets.

This project has been highly relevant to both China and Hunan Province’s
development plans and development needs, as well as Japan’s ODA policy, at the times
of both appraisal and ex-post evaluation; therefore its relevance is high. In relation to
operation and effect indicators, all subprojects on education, health, water supply and
rural market sectors have achieved the goals of both the indicators set at the time of
appraisal, as well as auxiliary indicators added at the time of ex-post evaluation.
Satisfaction levels of the beneficiaries are also high, and on the whole, the expected
effects from the project can be recognized, thus the effectiveness and impact are high.
Project cost was within the plan, but the project period exceeded the plan, therefore,
efficiency of the project is fair. As for operation and maintenance, although there is no
major problem in the financial aspect, there are some concerns in the organizational
aspect; especially the health centers located in small villages are facing difficulties in
order to secure medical doctors and nurses. In the technical aspect, although manuals and
training systems are in place, the level of awareness when it comes to the importance of
maintenance is still low, thus maintenance in the work place is not being fully
implemented. Due to this, the maintenance status especially of schools and hospitals,
need to be improved. In sum, some minor problems have been observed in the
organizational, technical and current status of the operation and maintenance, therefore
sustainability of the project effects is fair.

In light of the above, this project is evaluated to be satisfactory.

' The Wuling Mountain region in the northwestern part of Hunan Province consists of the Xiangxi Tujia
and Miao Autonomous Prefecture, and the Zhangjiajie City.



1. Project Description

Hunan Province{™ 0 0 Photo 1: Yongshun County’s Shidi Town Rural
Market: view of the garment market

Project Location

1.1 Background2

Hunan Province was a typical inland region where its rural population accounted for
70% of the total population (country average: 64%). Due to poverty alleviation efforts
conducted throughout 20 years after the market-opening reform policy was adopted,
approximately a total of 1.2 billion people have come out of poverty, however, in 2002,
20 counties (cities and districts) out of 127 counties were designated as National Level
Poverty counties. The “Hunan Province Rural Poverty Alleviation Plan (2001-2010)”
aimed to improve the enrollment ratio of elementary and middle schools to 99% and 95%
respectively; to increase the ratio of villages with health centers to 90% and to increase
the water-supply system coverage rate to 90%.

The target area of this project, namely the Wuling Mountain Area in northwest of
Hunan Province, is a mountainous area where the Province’s poorest population was
concentrated. Agricultural productivity was low, and although the majority of the
residents were making a living on agriculture, most of the crops were for
self-consumption. The annual per capita net income in the region was as low as 1,360
Yuan (in the year 2000). While the national average poverty rate was approximately 3%,
the said region’s rate stood out at 9% (in the year 2000). Low economic and livelihood
levels in the region and difficulty in accessing public services resulted in a low Human
Development Index (which is based on health conditions, literacy rates, etc.), which in

turn made it even more difficult to come out of the vicious cycle of poverty.

1.2 Project Outline
The objective of this project is to improve the livelihood of residents living in the

Wuling Mountain Region in the northwest part of Hunan Province where poverty is

? Based on documents provided by JICA and the Executing Agency.



concentrated, by constructing social service facilities (i.e. education, health, water
supply) and rural markets, thereby contributing to the region’s social and economic

stability.

Source: Based on documents provided by the Executing Agency.



Figure 1 Location of Subprojects by County

Loan Approved Amount/

Disbursed Amount 7,882 million yen / 7,460million yen

Exchange of Notes Date/

Len Agresmen Sl Daie March 28, 2003 / March 31, 2003

Interest Rate: Education, Health, Rural Market
2.2%, Water Supply 0.75%
Terms and Conditions Repayment Period: Education, Health, Rural
Market 30 years (Grace Period 10 years), Water
Supply 40years (Grace Period 10 years)

Conditions for Procurement: General Untied

Borrower / Government of the People’s Republic of China /
Executing Agency Hunan Provincial People’s Government
Final Disbursement Date July 30, 2012
Main Contractor
(Over 1 billion yen) None
Main Consultant
None

(Over 100 million yen)

F/S: Hunan Province International Construction
ety Sindiss, s, Consultancy Company, July 2002
“Special Assistance for Project Formation”

JICA, February to June 2002

“General Poverty Alleviation Project” World Bank,
1995 to 1999

Related Projects

2. Outline of the Evaluation Study

2.1 External Evaluator
Hiromi Suzuki S., IC Net Limited

2.2 Duration of Evaluation Study
Duration of the Study: August 2014 — November 2015

Duration of the Field Study: November 27, 2014 — December 18, 2014;
April 6, 2015 — May 18, 2015

2.3 Constraints during the Evaluation Study
At the time of appraisal, operation and effect indicators and their targets were set for




each subproject and were officially agreed between JICA and the Executing Agency in
order to quantitatively assess the effectiveness of the project. However, at the time of the
ex-post evaluation the following four problems became clear: (1) there were subprojects
that did not have any indicators set, or even if they did, the indicators were not sufficient
to thoroughly assess the effects; (2) the exact definition and formulae of the indicators
were not clearly defined; (3) there were cases where different indicators were set even
though the subprojects belonged to the same sector and had a similar scope; and (4) the
above problems were an obstacle to assess the effect of the project at the sector level. In
order to deal with these problems, in this ex-post evaluation, homogeneous definitions
and formulae were established for the officially agreed indicators. In addition, an
attempt was made to establish auxiliary indicators in order to more accurately assess the
operation and effectiveness of each subproject. For this, while taking into consideration
the differences in the scope of each subproject, at the sector level, auxiliary indicators
were standardized to the extent possible. By doing this, the level of accuracy of the
project’s effect at both the subproject and sector levels was enhanced. However, there
were some restrictions depending on the auxiliary indicator, such as availability of data
at the township, district, and/or city level, or data was simply not to be publicized.
Facing these limitations in setting auxiliary indicators, it was not possible to accurately
and thoroughly measure the project’s effect.

A Poverty Line’ was supposed to be used in order to assess one of the expected
impacts of the project, namely the “improvement of the living and cultural standard of
the poor”. The poverty standard used in China is the “Poverty Line” established by the
National Bureau of Statistics. However, there are on-going discussions even within the
country, in terms of its accuracy and appropriateness. Especially, the fact that its
definition is revised so often that a year-on-year comparison is not possible, made it
difficult for this ex-post evaluation to use it as a poverty standard which is necessary in

order to assess the project’s impact. Therefore, in this ex-post evaluation, after

3 The definition of Poverty in China until 2007 was divided into two: “Population Living in Survival
Conditions” who are the people living below the poverty line which was based on the minimum amount of
calorie consumption, and the “Low Income Population” who were living just above the poverty line.
However, after 2007, the poverty line was defined as “the income necessary to secure the least minimum
necessary clothes, food and shelter” and taking into account the increase in consumer price index, it has
been adjusted almost every year from 1,067 yuan in 2007 to 2,736 yuan in 2013. However, there is still a
lot of debate regarding the definition and basis to establish what is the “least minimum necessary clothes,
food and shelter”, as well as the definition of urban and rural area in the population statistics, which is
ambiguous. On the other hand, in some cases, the poverty line announced by the World Bank in 2008 (1.25
U.S. dollars per day) has been converted using 2005°s Purchasing Power Parity and the result has been
used as a poverty standard. But also, for purposes of public assistance programs, different poverty
standards exist, resulting in a situation where there is a lack of a “Poverty Standard” that is “objective,
logical and with publicness” (Source: based on interviews to the Executing Agency and experts, research
papers (Li, Li “A study on the poverty line in the rural area and incidence of poverty — based on data from
the National Statistical Bureau and Department of Public Welfare” Research on Modern Economics No. 8,
2012, and Cheng Yonghong, “Poverty Index estimation and analysis since China’s economic reform”
Research on Contemporary Economy, No.6, 2013).



discussions with the Executing Agency and JICA, instead of using the “Poverty Line” to
assess the “improvement of the living and cultural standard of the poor”, the “Net
average income per rural resident” is used although it does have limitations as an

indicator that accurately assesses the effect of the project on poverty reduction.

3 Results of the Evaluation (Overall Rating: BY

3.1 Relevance (Rating ®°)
3.1.1 Relevance to the Development Plan of China

The national poverty alleviation policy at the time of appraisal was the “China Rural
Poverty Alleviation Program (2001-2010)” which focused on poverty alleviation of two
groups: approximately 300 million people living below the poverty line (625 yuan in
2000) classified into “Population Living in Survival Conditions”, as well as
approximately 6,000 to 7,000 people living barely above the poverty line classified as
“Low Income Population”. The Program specifically set six main principles, among
which the following are highly related with the project: (1) promoting the construction of
rural infrastructure in poor areas; (2) promoting education, healthcare, culture, science
and technology, especially in areas where ethnic minority groups live; (3) implementing
poverty alleviation activities basically at the township, municipal and village levels even
though the basic unit would be the county. The Wuling Mountain Area, which is the
target area of this project, was one of the six regions in the country classified as
“National Focal Development Regions for Poverty Alleviation” and it was a region
where immediate measures were needed. The Hunan Province Government formulated
the “Hunan Province Rural Poverty Alleviation Plan (2001-2010)” based on the National
Program”, aiming to improve production and living environment as well as quality of life,
in order to solve the basic problem of “clothes, food and shelter”. Specifically, it aimed
to achieve elementary and middle school enrollment ratios of 99% and 95% respectively
by 2010, and to improve the proportion of villages with health care centers to 90%,
among other things.

The national poverty alleviation policy at the time of the ex-post evaluation is the
“China Rural Poverty Alleviation and Development Program (2011-2020)”. The
Program states that even though the problem of “clothes, food and shelter” improved, the

income disparity in China is growing, and it emphasizes that the need to reduce relative

* A: Highly satisfactory, B: Satisfactory, C: Partially satisfactory, D: Unsatisfactory.
5 ®: High, ® Fair, © Low.



poverty is becoming apparent®. It defines the poverty line as “the per capita average
annual income of less than 2,300 yuan”. It also establishes 14 poverty areas (total of 679
counties, among which 31 are in Hunan Province), and aims to continue taking actions
for poverty alleviation. Based on this National Program, the Government of Hunan
Province formulated the “Hunan Province Rural Poverty Alleviation Plan (2011-2020)”.
The Plan indicates that there is still a big disparity in the development levels of the urban
and rural areas, and that relative poverty is a serious problem. The Wuling Mountain
Area continues to be considered as a poverty area, and it puts special emphasis in
reducing the poverty of farmers (mostly ethnic minority groups) that live in this area. In
order to solve the poverty problem, the said Plan aims to devote its resources to identify
main industries and its sustainable development, as well as to continue constructing
basic infrastructure such as education, health care, water supply, electricity, roads and
small-scale irrigation. In addition, by 2015, it plans to attain 80% of water supply
coverage, 100% of basic education attendance rate (nine years of elementary and middle
school) and 95% in the proportion of villages with health care centers.

The above shows that both at the time of appraisal and the ex-post evaluation, the
Wuling Mountain Area was and continues to be an important poverty area in both
national and provincial development plans, and aims to develop infrastructure in order to
alleviate poverty. In sum, this project is highly relevant to the development policies at

the national and provincial levels; therefore its relevance is high.

3.1.2 Relevance to the Development Needs of China’

As mentioned above, the Wuling Mountain Area located in the northwest of Hunan
Province is a mountainous area (more than 70% of the total area are mountains), and
within Hunan Province, it is an area where the population living in poverty is
concentrated. When the national average poverty rate was 3% in 2002, the rates were
especially high reaching 34% in the Xiangxi Tujia and Miao Autonomous Prefecture,
and 15% in Zhangjiajie Prefecture-level City. Because the Wuling Mountain Area has a
Karst topography with low water retention soil, it is difficult to secure arable land, and
because agricultural productivity was low, economic and household budget levels were
low. In addition, due to the difficulty to access public services, health conditions,
literacy rates, access to safe drinking water remained low; resulting in a vicious cycle

where it became even more difficult to escape from poverty. From the above, it is clear

® When it comes to poverty, there are the “absolute poverty” and “relative poverty. The former is a
situation in which the least minimum necessary living standards are not fulfilled, whereas the latter is a
situation, where relative to the majority of a certain regional society, people are poorer (Source: UNICEF).
At the time of appraisal, “absolute poverty” where the least minimum necessary “clothes, food and
shelter” was not fulfilled was a serious problem, whereas at the time of the ex-post evaluation, the issue
is the “relative poverty”.

7 Based on documents provided by JICA.



that the development needs of the project were high at the time of appraisal.

The most recent statistics available at the time of ex-post evaluation were those from
the year 2012. According to these data, the average annual income per farmer in the
Wuling Mountain Area improved from 1,600 yuan in 2002 to 4,600 yuan in 2012. Access
to public services has clearly improved when compared to the situation that existed in
2002, and especially elementary school attendance rate reached 99% in 2010. However,
as, agriculture productivity continues to remain low, it is classified as a National Poverty
Area. While the national average poverty rate® in 2012 was 7%, the rates for Xiangxi
Tujia and Miao Autonomous Prefecture and Zhangjiajie Prefecture-level City were still
high at 36% and 18% respectively. Thus the development needs in terms of poverty

reduction at the time of ex-post evaluation remain high.

3.1.3 Relevance to Japan’s ODA Policy

Japan’s assistance policies for China at the time of appraisal were the following
three: namely, the “Economic Cooperation Plan for China (formulated in 2001)”, the
“Policy for Conducting Overseas Economic Cooperation Activities (2005-2008)” and
the “Country-Specific Action Policy (2002-2005).

The “Economic Cooperation Plan for China (formulated in 2001)” shifted its priority
area from the traditional model which focused on the development of the coastal area, to
the improvement of living conditions, social development, human resource de velopment,
institutional-building and technology transfer of the inland region, establishing six focus
areas. Among those areas, this project contributes to the assistance for the eradication of
poverty, i.e. the project is an economic and social development assistance project that
aims to help reduce the gap in the per capita income between the coastal and inland areas,
thus it is highly consistent with Japan’s assistance policy. The “Policy for Conducting
Overseas Economic Cooperation Activities (2005-2008)” establishes four focus areas,
and the project coincides especially with (1) assistance for poverty reduction, and (2)
development of a basis for sustainable development. On its part, the “Country-Specific
Action Policy (2002-2005)”, established environmental protection, human resource
development and poverty alleviation as its focus areas, based on the fact that regional
disparities were increasing, and problems related to environment and infectious diseases,
etc., appeared as China experienced a sudden growth. It also establishes that it will
consider cooperating in activities that contribute to the living conditions of the inland
area. As it can be seen, the purpose of the project is consistent with all assistance policies
for China.

§ As mentioned in footnote 3, due to the change in official poverty standard in 2007, it is not possible to
simply compare the poverty rate indicated in the development needs at the time of appraisal in 2002, with
the poverty rate at the time of ex-post evaluation.



In light of the above, this project has been highly relevant to China’s development
plan and development needs, as well as Japan’s ODA policy. Therefore its relevance is
high.

3.2 Efficiency’ (Rating ©)

3.2.1 Project Outputs

This project planned to develop a total of 56 major facilities in 18 townships
belonging to 10 counties, covering four sectors: (1) development of educational facilities
(extension and construction of elementary and middle school buildings, dorms and
procurement of educational equipment), (2) development of health care facilities
(extension and construction of hospitals and health centers, procurement of medical
equipment), (3) development of rural markets (construction of rural markets,
procurement of equipment such as refrigerators) and (4) development of water supply
facilities (i.e. extension and construction of water purification plants and water
distribution network). In addition to these, it was also planned to develop elementary
schools, health centers, drinking water facilities in villages (total or 351 places), as
secondary works. Compared to the plan, a total of 49 subprojects were actually
conducted in 17 townships belonging to 10 counties, and secondary works were
conducted as planned. The main reasons in output changes are as follows (see Annex 1

for township-level reasons for changes in output).

Education Subproject: Health Care Subproject:
Jishou City No. 8 Elementary Sangzhi County Ruitapu Township
School Health Center

’ Efficiency is evaluated with the impact in mind.



Water Supply Subproject: Rural Market Subproject:
Longshan County Liye Township Huayuan County Chadong
Water Purification Plant Township Rural Market

Photo 1: Representative Subprojects per Sector

(1) Lack of accuracy in the geological survey and cost estimation at the time of the
feasibility study (F/S): As for the construction of a health care facility, it was
found that there was a fault in the planned construction site once the civil works
had started. As for the construction of rural markets, construction sites had to be
changed as it was found that the geological features were more complex than
expected, and additional foundation works had to be done. Also, in the case of
water supply facilities, it became clear that water conduction from the water
source would be difficult and expenses would run up, thus the petition of the
subproject itself was cancelled. In addition, especially for rural market
subprojects, it became clear that cost estimations at the time of the detailed
design would be much higher than the county’s budget, thus the number of
markets had to be reduced, resulting in the development of only those markets
with the biggest transaction volumes.

(2) Changes due to the project delay: Because of the delays in the project, especially
subprojects with high development needs, such as the case of health care
facilities; these were constructed earlier than the project and were excluded from
the project.

(3) Repayment capacity of the beneficiary institution'®: Although it was possible to
transfer the yen loan funds of those subprojects whose applications were
cancelled to other subprojects, the repayment capacity of the beneficiary
institution was established as one of the selection conditions for this project. Due
to the fact that institutions that could meet those standards were limited, the

number of subprojects decreased.

19 Selection criteria for the subprojects were: (1) to be a County or City defined as national or provincial
level poverty assistance/focal development area; (2) to be a remote township; (3), not to duplicate with
projects of other donors; (4) to be an area of ethnic minority; (5) the beneficiary institution has to have
repayment capacity. All subprojects into which funds were reallocated comply with all these conditions.
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3.2.2 Project Inputs
3.2.2.1 Project Cost

The total planned project cost was 10,543 million yen, from which the Japanese ODA
loan portion was 7,882 million yen, and 2,661 million yen was planned to be covered
with domestic funds from the central government’s subsidy for Hunan Province Poverty
Reduction Projects, as well as provincial and city budgets. The total actual project cost
was 8,222 million yen, which is lower than the planned amount, partially due to
reduction in project output. The breakdown was 7,460 million yen for the Japanese ODA
loan portion, and 762 million yen of domestic funds. The total project cost was 78%

compared to the planned amount which was within the plan.

Table 1: Project Cost: Planned and Actual (Unit: Million Yen)
Planned Value Actual Value
Japanese Local Japanese Compared
Sector (I;DA Currenc Total gDA LECT Total | to Plfnned
Loan' y Loan' Currency
Education 1,835 0 1,835 2,285 122 | 2,407 131%
Health Care 1,299 0 1,299 971 223 | 1,194 92%
Water Supply 2,141 0 2,141 1,773 301 | 2,074 97%
Rural Market 2,044 0 2,044 1,852 116 | 1,968 96%
Supplementary Projects’ 0 398 398
Others 0 1,942 1,942 579 0 579 30%
Price Escalation 127 18 145
Physical Contingency 436 142 578
Interest During Construction 0 161 161
Total 7,882 2,661 | 10,543 7,460 762 | 8,222 78%

Source: Planned amounts are based on documents provided by JICA. Actual amounts are based on information provided by
the Executing Agency.

Planned amounts: Exchange rate was 1 US dollar = 121yen / 1 yuan = 15 yen / price escalation was 1.6% for the foreign
currency portion, and 0.3% for the domestic currency portion / physical contingency rate: foreign currency portion 5.0%,
domestic currency portion 6.0% / Base year used in cost estimation: September 2002

Actual amounts: exchange rate was 1 yuan=13.81yen (monthly average from January 2005 to July 2014).

1: The breakdown of the planned Japanese ODA loan amount was: 1,187 million yen of foreign currency and 6,695 million yen
equivalent of local currency. Breakdown of actual amounts into foreign and local currency were not available.

2: Actual amounts of the secondary works are included in the amount of the main works.

The main reasons for the change in project cost are as follows:

a. Education: The addition of the underground multistory parking lot of First
Zhangjiajie Middle School’s gymnasium, as well as the fact that some schools
increased their scale and added secondary facilities as well, resulted in a cost that
is 131% compared to plan.

b. Health Care: As the location site of the Jishou health care subproject was changed,
additional costs related to foundation works arose. On the other hand, the health

care subproject in Baojin County was developed separately with funds from the
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Public Health Administration Department, thus it was excluded from the project,
resulting in a cost that is 92% compared to plan.

c. Water Supply: It took more time than expected in order to assess water conduction
methods from the water source, as well as coordination for land acquisition, thus,
some water supply subprojects were excluded from the project and were
developed separately. In addition, although it was possible to reallocate the
Japanese ODA loan portion of the excluded subprojects to other subprojects, as
mentioned in “3.2.1 Project Output”, there were subprojects that could not be
executed because the fact that an essential selection criteria of the subprojects
was “that the beneficiary institution must have repayment capacity”, and entities
that could meet such condition could not be found. Thus the project cost was 97%
compared to plan.

d. Rural Market: In some townships, subprojects that were planned to be developed
within this project were excluded due to project delays, and were developed
separately with their own funds. In addition, due to the maximum limit of the
Japanese ODA loan, measures such as narrowing down the subprojects to those
with the highest priority had to be taken, leaving out some subprojects, which

resulted in the project cost that is 96% compared to plan.

From the above, in the education sector where one subproject was added, the project
cost was slightly higher than plan. However, for those sectors in which subprojects were
cancelled such as health care (two cases out of 127 were cancelled), water supply (two
cases out of 11 were cancelled) and rural markets (four cases out of 161 were cancelled),

all project costs were within plan''.

3.2.2.2 Project Period
The planned project period was from March 2003 to December 2006 (three years,
total of 46 months). The actual project period was from March 2003 to July 2014 (11
years five months, total of 137 months) which resulted in 298% compared to plan,

substantially exceeding the plan.

11 However, since accurate information on the cost of those subprojects that experienced changes in their
output could not be obtained, it was difficult to confirm whether the project cost is actually appropriate
when compared to their respective increase/decrease in output.
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Table 2: Project Period: Plan and Actual

Compar
Step Planned Actual ed to Delay of
Planne start
d
L/A Signing March 31, 2003 March 31, 2003
A. Education
. July 2003to February 2004 January 2004 to January 2009 0 6
Design 8 months 61 months 763% months
Tender/Procuremen January 2004 to January 2005 October 2004 to January 2010 4929 9
t 13 months 64 months ’ months
Civil works January 2004 to January 2005 February 2005 to January 2011 5549, 13
13 months 72 months months
Installation of February 2005 to December 2005 | February 2010 to October 2012 60
facilities and 12 h 33 th 275% th
equipment, test run months months months
B. Health Care
. July 2003 to February 2004 January 2004 to January 2009 0 6
Design 8 months 61 months 763% months
Tender/Procuremen January 2004 to January 2005 October 2004 to January 2010 4929 9
t 13 months 64 months ’ months
.. January 2004 to January 2005 February 2005 to December 2013 0 13
Civil works 13 months 107 months 823% months
Installation of
facilities and February 201025 to Dticember 2005 FebruarySiOIO ti)hJuly 2014 450% 6(1h
equipment, test run months months months
C. Water Supply
. July 2003 to February 2004 January 2004 to January 2009 0 6
Design 8 months 61 months 763% months
Tender/Procuremen | January 2004 to November 2004 October 2004 to January 2010 4929, 9
t 11 months 64 months ’ months
.. January 2004 to April 2006 February 2005 to January 2011 0 13
Civil works 28 months 72 months 334% months
Installation of .
facilities and September2§004 t(LAprll 2006 February 22;0 to Fﬁbruary 2012 125% 65h
equipment, test run months months months
D. Rural Market
. July 2003 to February 2004 January 2004 to January 2009 0 6
Design 8 months 61 months 763% months
Tender/Procuremen January 2004 to January 2005 October 2004 to January 2010 4929 9
t 13 months 64 months ° months
Civil works January 2004 to January 2005 February 2005 to January 2011 5549, 13
13 months 72 months months
InsFa.llAatlon of February 2005 to December 2005 | February 2010 to February 2011 60
facilities and 12 th 13 th 108% th
equipment, test run months months months
Project As a March 2003 to December 2006 March 2003 to July 2014 208
Whole 46 months 137 months ¢

Source: Planned periods are from documents provided by JICA. Actual periods are from documents provided by the

Executing Agency.

Note: Project completion was defined as the delivery of facilities and equipment of the whole project.

There were no major delays in starting the respective procedures of design, tender/

procurement and civil works. However, because the period of the civil works

substantially exceeded the planned period, the period for the installation of facilities and

equipment, as well as test runs was delayed. The main reasons of the substantial delay in
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the project period are as follows:

a. Project as a whole: (1) since this was the first Japanese ODA loan project for the
Executing Agency, it took time for them to get used to several procedures such as
making requests to JICA for changes in subprojects, as well as procurement
procedures according to Japanese ODA loan guidelines. (2) Because the project
consisted of a large number of subprojects, it took more than expected to conduct
and coordinate the various procedures in each process. As a result, the needs of
each township changed, which meant having to change the content of the
subprojects or cancel subprojects altogether.

b. Subproject level: (1) for the health care subproject in Jishou, the geological study
at the design stage was not sufficient, and a fault in the expected site location of
the hospital was found once the civil works had already started. Due to this, the
works had to be interrupted, and time was needed to conduct additional studies
and designs. While the subproject was expected to be completed in 15 months, it
took approximately four years and a half, ending in July 2014. Similar problems
related to geological features were found as well in some water supply and rural
market subprojects. Especially in the latter, it was necessary to reinforce the
foundation works of some parking lots. In the case of some water supply
subprojects, basic confirmation of facts such as securing the water source and
assess water conduction methods were not sufficient, making it necessary to
cancel the request. As can be see, the lack of proper studies in the F/S
considerably affected the project period'”. (2) As the project experienced delays,
the financial losses of contractors increased as market prices increased and

exchange rates fluctuated, forcing some subprojects to interrupt their works.

3.2.3 Results of Calculations of Internal Rates of Return (Reference only)
As no Internal Rates of Returns (IRR) were calculated for this project at the time of

appraisal, no IRR was calculated at the time of ex-post evaluation as well.

From the above, the total project cost was within the plan and it was appropriate
when taking into consideration the increase/decrease in outputs. On the other hand, as
for the project period, basic problems such as lack of proper geological studies resulted
in a substantial delay of the Jishou health care subproject, which in turn resulted in the
delay of the project period as a whole. From a general point of view, the project period

exceeded the plan and was not appropriate when considering the actual output; therefore,

'2 The Executing Agency itself considered that there were flaws in the geological study in the F/S as well
as in securing water sources etc., and that they should have improved the accuracy of these studies. They
considered that these issues should be captured as lessons learned.
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efficiency of the project is fair.

3.3 Effectiveness (Rating @)

3.3.1 Quantitative Effects (Operation and Effect Indicators)

In 2002, a base line survey was conducted for this project, and based on the survey;
the baseline values of 2002 as well as the target values to be met two years after project
completion were officially agreed on a sector-basis between JICA and the Executing
Agency. In the ex-post evaluation, these were considered as basic indicators. However,
for the additional education subproject, as well as all water supply subprojects, basic
indicators were set separately, in order to assess more precisely their operation status and
appearance of their effects.”® In addition, for the education sector, even if the indicators
were not established as basic indicators, “enrollment ratio”, “intake rate” and “dropout
rate” were set and collected as common auxiliary indicators. For subprojects in which
student dormitories were constructed, the “dormitory utilization rate” was established as
an indicator. In the ex-post evaluation, the auxiliary indicators were considered only as
reference information. Also, the evaluation of the effectiveness for the project as a whole
was done on a sector basis, as was done at the time of appraisal.

a. Education (see Annex 2 for detailed indicators): All 21 schools met the target set
for the basic indicators. Enrollment rates
and intake rates are either improving or
have reached almost 100% and the dropout
rates are also low. As for the schools in
which student dormitories were
constructed, with the exception of the
Jiaoziya Township Nine-year School
where students from the rural area are
decreasing, all  other  dormitories’

L _ Photo 2: Fenghuang County Ala
utilization ratios were 100%. As for Township: Girls dormitory at

schools in  which libraries were Middle School No. 3.
constructed, targets on the number of books per student have been met 100%. In
addition, as for the Zhanjidae First Middle School’s gymnasium, which has a

capacity to accommodate 2,000 persons; it is being used not only for the school’s

13' A Base Line Survey of the project was conducted in 2002, and based on it, a base value and a target
value to be met two years after project completion was set for each subproject, and officially agreed
between JICA and the Executing Agency. However, for the subproject that was added in Yongding
Zhangjiajie First Middle School, indicators were newly set as the content of the subproject was the
construction of a gym and its multistory parking lot, and new indicators to assess their utilization
condition were established (see Annex 2). As for water supply subprojects, only two out of nine
subprojects had pre-established indicators, thus based on discussions with the Executing Agency as well
as each water supply company, new indicators were set (see Annex 4).
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own events, but also for events of other schools in the area, local government
events, and especially, events of neighboring rural villages, which shows that a
certain project effect can be recognized. As for the underground multistory
parking lot of the gymnasium, repair works were being done at the moment of the
ex-post evaluation, thus it was not being used, but the repair works are planned to
be completed during 2015. From an overall point of view, the effect of the
education subprojects can be fully recognized.

b. Health Care (see Annex 3 for detailed indicators): From the 11 subprojects, with
the exception of Jishou City Wangrongjian Central Hospital, all the rest were
completed from 2010 to 2011. Due to the improvement of medical services that
were already provided in the existing facilities, as well as the execution of
awareness programs on health and hygiene to the residents, the targets for infant
mortality rate, cure rate of endemic diseases and maternal mortality rate were

already met at the moment the project

was completed, and as they have
continued to improve, the project’s
contribution can be recognized. As
for the hospital in Jishou, even though
there was a delay in civil works due to

deficiencies in the topographical

survey, as of December 2014, the - : —
Photo 3: Jishou City Wangrongjian

Central Hospital: conducting a health
by conducting health check-ups for check-up

hospital had already started activities

the neighborhood residents. In

addition, since it is located in an area which is a development district, needs are
expected to grow from now on, which will result in a higher capacity utilization
rate of the hospital, which leads to expect that all indicators will meet their
targets. As for Jiaoziya Township Health Center which was planned to be
developed by the project, it was constructed ahead of the project with local funds
from the Zhanjidae City government because the project was delayed. Although
the request was cancelled, the funds were relocated to the construction of
Yongding Central Hospital. The Jiaoziya Township Health Center is a branch
hospital of the Yongding Central Hospital, and because of this, it receives
patients of the said health center, which is in a rural area, on a preferential basis.
In addition, the Yongding Central Hospital sends medical doctors to Jiaoziya
Township Health Center, and receives medical doctors from Jiaoziya Township
Health Center for training, thereby contributing fully to the health care of the

regional community. Judging comprehensively, effects of the health care
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subprojects can also be fully recognized.

c. Water Supply (see Annex 4 for detailed indicators): In all subprojects, all the
targets of the newly set indicators, namely, amount of water supply, population
served, and water quality (mainly turbidity) were met more than 100% two years
after project completion. As for the percentage of population served, two out of
11 subprojects (Longshan County and Huayuan County) met more than 80% of
the target, and in only one subproject (Guzhang County) the target attainment rate
was 50%. However, all subprojects are improving. In addition, water quality has
achieved the National Standards for Drinking Water, and it has contributed to
significantly improve the living environment of local residents. Since all water
supply subprojects were newly-constructed, judging by the fact that indicators
have almost met the targets since right after the project completion, it can be said

that the project’s effect is high.

Before the project, residents fetched  After the project, water is pumped up from
water from the river the river, and sent to each household after
(Photo provided by the Water Supply Company being purified in the plant
Luxi County, Pushi Township)

Photo 4: Luxi County, Pushi Township Water Supply Subproject

d. Rural Market (see Annex 5 for detailed indicators): All markets have met the target
for average annual income of neighborhood residents, and it is even on an upward
trend. Indicator on new job opportunities has also met their targets. Rural markets
existed before the project, by the roadside, or by closing the roads and opening the
market every month on a pre-established frequency. However, because they were
conducted in a disorderly manner, management was not sufficient, and problems
such as traffic obstruction arose. However, even in such environment, the turnover
in these rural markets grew as China’s economy grew, and average annual income
was also on an upward trend. Therefore, other reasons besides this project are
behind the fact that indicators have met their targets. Nonetheless, land for rural

markets were secured by this project, and general management, including health
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and sanitation management, was enabled. As shown in Table 4, other commercial
facilities have been constructed around these rural markets, and on the whole, the
project’s contribution to the average income of the neighbor residents and the

increase in new job opportunities can be recognized.

In sum, as for the project’s quantitative effects, all subproject indicators officially
agreed between JICA and the Executing Agency have met their targets. In addition, the
targets of the auxiliary indicators that were added at the time of the ex-post evaluation,
have also either met their targets, or are improving, thus, realization of the effects of the

project can be sufficiently recognized.

3.3.2 Qualitative Effects (Other Effects)
The qualitative effect expected from the project was “to improve the living and
cultural standards of the poor”. However, since this can be considered as an

impact-level of project effect, it has been evaluated together under section “3.4 Impact”.

3.4 Impacts
3.4.1 Intended Impacts

The project expected impacts were “to improve the living and cultural standards of
the poor” and “socioeconomic stability of the target region”. An attempt was made to
obtain basic statistics by sector, but this was difficult due to the following reasons: (1)
these statistics are outside the jurisdiction of the Executing Agency of the project; (2)
statistics that can be published are limited; and (3) data by county that can be compared
year by year cannot be gathered. Therefore, the manifestation of the impact “to improve
the living and cultural standards of the poor”, was assessed based on the “per capita

’

annual average net income of rural residents”, the beneficiary study, and interviews
during the site survey.

a. Per capita annual average net income of rural residents: since there are many
debates on China’s poverty standard (for details see footnote 3), in this ex-post
evaluation, “the per capita annual average net income of rural residents” was used
in order to assess the living standards of the poor. The fact that the project target
area is classified as a National Poverty Area, and the fact that in all counties, the
proportion of the rural population compared to the total population is high between
80% to 87%, thus an improvement in the per capita annual average net income of
rural residents can be considered as a rough estimate of the improvement in poverty.
As shown in Table 3, although the per capita annual average net income of rural
residents is low compared to the average for the whole Province, it has been

steadily improving in all counties since the project started in 2003. Although it

18



cannot be identified the extent of the project’s contribution, judging from the
operation and effect indicators, the beneficiary study, and the impacts that could be
confirmed through the site study, in overall terms, certain contribution can be

recognized.

Table 3: Rural Residents: Average Net Annual Income Per Capita (Unit: Yuan/Year)

2003 2011 | 2012ft ) 2013ft
Starting of | 2010 Project year atter years atter
Project Completion PI‘O.]eC.t PI‘O_]CC.t
Completion Completion
Hunan Province 2,533 5,622 6,567 7,440 8,372
Fenghuang 1,354 3,460 4,012 4,681 5,733
Longshan County 1,465 3,077 3,628 4,164 5,466
Baojin County 1,267 3,228 3,705 4,191 5,482
Yongshun County 1,338 2,942 3,406 3,963 4,361
Huayan County 1,262 3,290 3,783 4,354 4,903
Jishou City 1,975 3,697 4,162 4,823 6,269
Guzhang County 1,234 2,620 3,086 3,596 4,127
Luxi County 1,246 3,413 3,647 4,089 4,707
Sangzhi County 1,223 2,642 3,020 3,406 4,226
Yongding District 1,715 4,236 4,593 4,961 6,054

Source: Documents provided by the Executing Agency.

b. Beneficiary Survey: In order to assess the project’s impact, a beneficiary study to
100 beneficiaries was conducted (for details see Annex 6). In all sectors of
education, health care, water supply and rural markets, the satisfaction level of the
residents clearly improved comparing the situation before and after the project,
and the satisfaction level was also high. It became clear that the level of education,
health and sanitation conditions, ways to secure income sources, income, and job
opportunities have all improved. It can be said that these are results that the project
significantly contributes to both impacts, namely, “fo improve the living and
cultural standards of the poor” and “socioeconomic stability of the target region”.

c. Impacts that could be recognized through the field study: In the site survey '
conducted at the time of the ex-post evaluation, the following impacts were

recognized. These, together with the results of the above-mentioned Beneficiary

Study, demonstrate that the effects of the project are clearly appearing.

'* Site surveys were conducted in all Counties. The details were Education (eight out of 21 subprojects),
Health Care Centers (six out of 11 subprojects), Water Purification Plants (five out of nine subprojects)
and Rural Markets (five out of eight subprojects).
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Table 4: Impacts Confirmed During the Site Surveys

[ Education ]

In the middle schools where Science and
Technology Buildings (laboratories, computer,
art and music rooms) were constructed, students
are now able to participate in the “ Science
Innovation Contest”, to which up to now there
were not able to participate, and in 2013, 10
students representing the Prefecture were able to
advance to the Provincial-level Contest.

As a result of constructing art and music
classrooms, places to teach traditional crafts Baojin County Baojin Ethnic
(paper crafts, embroidery etc.) and folk dances of School:Traditional = Miao  ethnic
the Miao and Tujia ethnic minority groups living &roup embroidery made by student
in the project area have been secured,

contributing also to the protection of the cultural

heritage of these ethnic minority groups.

The schools that were constructed by the project

are now able to secure teachers with a higher level

of training. Some schools have even become

schools to prepare students to advance to higher

education in their respective jurisdiction areas, as

well as “Model Schools (base schools to train

teachers for Hunan Province)”.

[ Health Care ]

As county-level facilities were able to be introduced in townships’ health centers
and hospitals, (1) the distances to hospitals have been shortened, and utilization
rates of hospitals have improved. (2) Since 2009, residents can take free medical
check-ups in each township, making it possible to monitor resident’s health
condition. As a result, it is now possible to put more efforts not only to “medical
treatment” but also “prevention”. (3) Now they can provide medical services at
home by making doctor rounds.

The facilities that were developed by the project have been recognized as training
bases for medical doctors of even smaller health centers in their respective areas,
contributing to the bottom-up of the whole region’s medical level.

[ Water Supply ]

All water purification plants mentioned that the greatest effect is that
“water-fetching labor is no longer needed”. Before the project, people had to fetch
water from wells or small rivers that took 30 minutes to one hour one-way walking
distance in average. It was necessary to fetch water several times a day, in addition
to that, since many people had to fetch water from the same well or river, so if the
waiting time is included, one to two hours were used every time for this labor.
Today, the water supply coverage rate is on average between 95% and 99%, and
now that there is no need to fetch water, residents have started new businesses
and/or have gone to the city to work. There were some cases in which resident’s
income have increased because of this. In addition, now that water supply
infrastructure has been developed, effects such as “washing machines can now be
used” and “shower and flushing toilet could be constructed, significantly
improving the hygienic environment” were recognized as well.

In the water supply subproject of Baojin County, purified water is now sold in five
gallon bottles, resulting in annual sales of one million yuan.
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[ Rural Market ]

e Because roofs have been constructed in the
markets, people are now able to do business even
on rainy days which have resulted in an increase
in sales. In addition, because each type of product
has a designated sales section of the market, order
has been secured and it has become easier to
manage, including hygiene. Also barter trade has

disappeared.
o After markets were developed, migrant workers
Fenghuang County Ala have come back, becoming new business owners,
Township Rural Market: and as their business increase, they are creating
Get-together of Miao ethnic new jobs as well. Not only market transactions
minority have increased, but also new businesses (hotels
and restaurants) around the market have been

created.

e Rural markets have traditionally been a place for
ethnic minority groups to interact. Especially in
the first half of the year, markets also play a role
as places for meeting future husbands or wives,
and the market administration authorities also
provide a space to serve those purposes. New
industries have emerged, as ethnic minority
groups songs are now sold in CDs at the market,
as well as their clothes, accessories, textiles, and
dyed goods.

Source: Based on interviews conducted during the site surveys to the staff of each operating entity and
residents.

3.4.2 Other Impacts
(1) Impacts on the Natural Environment
The report of the Environmental Impact Assessment of this project was approved in

January 2003 by the Hunan Province Environmental Protection Department. From the
planning stage, this project was elaborated as a one comprised by the development of
small-scale infrastructure and the environmental impact was considered to be small.
Also, because it was to be conducted outside any environmental protection area, it was
estimated that the possibility to affect these areas would be small. At the time of the
ex-post evaluation, it was reconfirmed through interviews to the Executing Agency, the
beneficiary study and interviews to the residents, that there are no protection areas or
habitats of valuable species in the project sites and their surroundings, and that problems
that would jeopardize the natural environment have not occurred. As for the
environmental monitoring during the construction period, each county and city-level
executing agency monitored waste disposal, dust, turbid water and noise and they were
conducted appropriately. In addition, as for environmental monitoring at the time of

ex-post evaluation, water quality is monitored on a daily basis at the water purification
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plants. Vibrations and noise are not monitored because these facilities are far from
residential areas. Specialized entities are in charge of processing medical waste in
accordance with the “Ordinance on the management of medical waste treatment”, and the
Health Bureau monitors it on a regular basis. As for rural markets, each city and county’s
Environmental Hygiene Department monitors and gives instructions on the hygienic
conditions (waste disposal and cleaning) of each market, and no particular impact on the

natural environment were recognized at the time of the ex-post evaluation as well.

(2) Land Acquisition and Resettlement
The land area that was planned to be acquired by the project was 59.14 ha in eight

counties (741 persons who possess land-use rights), whereas, the actual area was 54.9 ha
(93% compared to the plan / 708 persons who possess land-use rights, 96% compared to
the plan), which was almost as planned'’. No resettlement was planned, but a total of five
households'® were actually resettled. Each was provided with housing and no particular
problems were recognized. From the beneficiary study, it was also confirmed that both
resettlement and land acquisition were completed without major problems. The main
reason for this was that the residents understood that the content of this project was to

directly contribute to the “improvement of the public welfare”.

From the above, regarding the project’s quantitative effects, all indicators that were
officially agreed between JICA and the Executing Agency either met their targets or are
steadily improving. As for the qualitative effects and impacts, the project’s contribution
could be sufficiently recognized through the results of the beneficiary study and site
surveys. There were also no negative impacts related to the natural environment or land
acquisition and resettlement. Since this project has largely achieved its objectives,

therefore effectiveness and impact of the project are high.

3.5 Sustainability (Rating @)
3.5.1 Institutional Aspects of Operation and Maintenance

The operation and maintenance supervising institutions by sector are, the

!5 Land acquisition process was conducted as follows in each county/city: (1) establish a land acquisition
department in each county/city; (2) elaborate a guideline with specific procedures for land acquisition
based on the “Hunan Government Land Acquisition Compensation Ordinance”; (3) issue publicity and
explanatory material, and disseminate the policies and purpose of the project through discussions and
exchange of opinions with the target residents; (4) Based on the law, issue the standards for compensation
(compensation amount was paid based on the “Compensation Amount for Permanent Acquisition of Land”
established in the “National Land Administration Law); (5) prepare the annual fund plan for land
acquisition, make the request and obtain approval from the County government, once approved, sign the
Agreement for Land Acquisition and conclude the acquisition of the land.

'® The breakdown is as follows: two households (10 persons) in the Huayuan County rural market
subproject, one household (number of persons unknown) in the Guzhang County education subproject, and
two households (10 persons) in the Sangzhi Country education subproject.
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Department of Education, the Department of Health, the Department of Water Resources,
the Department of Market Administration and the Department of Industry and Commerce,
and each operating entity is in charge of the actual operation and maintenance. In almost

all counties and cities, a common operation and maintenance organization exist as shown

in Table 5.

Table 5: Institutional Aspects of Operation and Maintenance

e Organization: At the head of is the Principal, followed by the
vice-principal, the administrative office, financial office, learning and
education office, logistics administration office (in charge of
maintenance and educational material), and student office. Depending
on the school, there are offices that are in charge of the administration

Education of cafeterias and student dorms.

e In large-scale schools, there are from 150 to 200 teaching staff, and
about 20 administrative staff. As the scale of the school gets bigger,
there are no permanently stationed handymen, and maintenance is
either outsourced or the manufacturer or electrician is asked to come as
needed.

e Organization: At the head is the hospital director, there are an
administrative office, financial office, human resources department
and a pharmacy. In each hospital or health center there are specialized
departments. There is a specialized team in charge of the maintenance
of machinery, but depending on the machinery or the content of the
repair, it is often outsourced to the manufacturer.

e Number of medical doctors, nurses and technicians vary depending on

Health the scale of each facility, but in large-scale hospitals there are from 150

Care to 180 medical doctors, 200 nurses and 70 administrative staff.

However, from the interviews, there were cases in the smallest health
centers where operation was done in a small-scale, with 22 specialized
medical doctors, 17 nurses, and three administrative staff. Especially,
there were cases with lack of specialized medical doctors and nurses,
the reason being that salaries and labor conditions are better in urban
hospitals.

e Organization: At the head is the plant director, followed by the
vice-plant director, the vice production director and the financial
office. Below the vice-production director is the facility and
equipment team (in charge of maintenance), the production team (in
charge of the operation of the water purification plant and the pump

Water stations), the laboratory (in charge of water quality inspection) and the

Supply water distribution team. Below the vice production director and the

financial office there is the measurement office, monitoring office,

meter-reader team, and the water fee collection team. The number of
staff is on average 30 persons in a small-scale water purification plant
and about 100 persons in a mid-size one.

e Organization: In each county and city’s market administration
department, there is a service center for the market that was developed
by the project, under which there are the “market section”, the

Rural
Markets
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“financial section” and the “administrative office”.

e Number of staff slightly varies depending on the scale of the market,
but large-size markets have about 40 staff. These personnel are either
sent from the county/city’s Industrial and Commerce Department or, in
the case of jobs that require special certification such as electricians
and real estate hygiene administrators, there are cases in which people
are recruited separately.

e C(Cleaning of markets are mostly done in turns by all the staff, but in
relatively small-scale markets, there are cases in which only two
persons are in charge of cleaning.

e As for the operation and maintenance of garbage trucks, it has been
outsourced to each country/city’s Environmental Hygiene Department.

Source: Based on documents provided by the Executing Agency and interviews to the entities in charge of
each service.

Institutional aspects of each sector’s operation and maintenance are established
clearly. Organization charts and each section’s roles, as well as line of command are also
well-managed. However, there is concern with respect to the operational organization of
the smallest health centers. In addition to the fact that opportunities to increase income
and progress in their carriers are very few, children’s education and other social
infrastructure development are limited when compared to urban areas, which results in a
low level of convenience of everyday life. This creates a trend for medical doctors and
nurses to select working in more large-scale hospitals in urban areas, than to work in the
smallest health centers in townships, which is the reason for the difficulties in securing
medical doctors and nurses in these facilities. With regard to this problem, county/city
governments are concerned as well, but the truth is that they have not been able to come

up with effective measures, and improvements are desired.

3.5.2 Technical Aspects of Operation and Maintenance

a. Operation and Maintenance Technical Level

* Education: Teachers must have graduated from a three-year specialized vocational
school, or must have obtained the National Teacher Certification; due to this
system a certain level of technical level is secured. In addition, efforts to increase
teachers’ skills are being introduced at the national level, and since 2015, it is
mandatory for teachers to take an exam every five years and renew their
certification. As for staff and personnel who do maintenance work, mostly these
jobs are outsourced to outside certified personnel, so there are no particular
problems.

+ Health Care: Both medical doctors and nurses hold national certifications, thus
technical levels are more or less secured. However, as the health care institution

gets smaller and closer to the end of the organizational structure, the problem on
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lack of medical doctors becomes more severe.
* Water Supply: Technical level is secured with the sufficient personnel with special

certification, and experience, thus a certain technical level is secured.

Rural Markets: Personnel of the market administration department are either
dispatched from the county/city’s industry and commerce department, or recruited
publicly. Personnel for the maintenance of water supply and sewage as well as
electricity-related facilities are required to have a national certification and since
only holders of such national certifications are hired, a certain technical level is
secured.

b. Preparation and utilization status of the operation and maintenance manuals and

maintenance record keeping and their management status

Education: As for equipment etc., (especially computers and the like) the operation
and maintenance manuals are kept, used, and records are kept thoroughly
according to the manual. Particularly for special equipment, is mandatory that a
person with the necessary certification do the maintenance.

*Health Care: Almost all hospitals and health care centers keep maintenance manuals
and records of their facilities and medical equipment. However, in some health
care centers, maintenance manuals could not be seen, thus were not used, and
maintenance was done by their own rules, and no records were kept. Also, even if
manuals are kept, their contents are not necessarily put into place thoroughly.
During the site survey, it was found that the difference in the hospital director’s
awareness was reflected in the on-site maintenance gaps of the medical practice.
Hospital directors with high awareness also put efforts to conduct equipment

maintenance and staff training.

Water Supply: Each facility keeps their equipment and machinery’s operation and
maintenance manuals and maintenance records as well. In most of the water
purification plants, the maintenance department reports the maintenance status at
least once a month to the management, and they basically conduct preventive
maintenance. In the water purification plants where site surveys were conducted,
there have been no major breakdowns up to now, and unplanned water cut-offs
have not occurred as well. There were no problems to obtain consumable goods
and spare parts, and management of spare parts warehouses are done thoroughly.
However, there were some cases such as in some pump stations where a section
was used to store things, which made it difficult to affirm that manuals were
followed completely with respect to cleanliness, tidiness and security

management.
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* Rural Markets: Detailed manuals that indicate the
content and frequency of preventive maintenance,
covering from steel frame structures, stainless
sinks, fire extinguishers and fire hydrants are
kept and maintenance records also exist.

However, it is difficult to say that the manuals

are applied thoroughly on the field. Jishou City, Wangrongjiang
Township Rural Market:

) i ) ) refrigerators with insufficient
problems with cleaning and an improvement in cleaning

Warehouses where food was kept had

hygiene management awareness is required.
c. Development of training systems for the operation and maintenance personnel,

status on investment and training for technical improvement.

Education: Teachers are sent to trainings to renew the National Teacher
Certification, and based on an annual training program, teachers are sent to
trainings on computer skills, Chinese language, and other special areas.

* Health Care: A training program is prepared every year, and trainings are conducted
to medical doctors, nurses and staff according to this program. Medical doctors
and nurses go often to other hospitals for training.

+ Water Supply: Trainings inside the plants are done on a quarterly-basis, staff is sent
to outside trainings once every half a year. It is mandatory for all the personnel to
receive training on purification technology, installation of water distribution
pipelines, standardization of water quality testing, etc.

* Rural Markets: Personnel receive periodical training on real estate management and

hygiene management. Training for managers/business owners is also conducted.

At the time of appraisal it was considered that there would be no particular technical

problems related to the operation and maintenance of the entities that would be in charge

of it. However, during the site surveys of the ex-post evaluation it was found that, even

though the operation and maintenance manuals are kept and trainings are conducted,

people who truly recognize the importance of the proper and thorough use of these on the

job are only few, and as a result, maintenance is not done as the manuals indicate. On the

whole, it necessary to be exhaustive in making sure the importance of basic maintenance,

as well as increase proper attitude and awareness on maintenance, and improve basic

awareness which is necessary even before the technical skills.

3.5.3 Financial Aspects of Operation and Maintenance

Although financial statements are not publicized, it was possible to obtain data on
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each subprojects’ operation and maintenance budget (labor costs and other operation and
maintenance expenses) (see Annex 7). From these data and interviews to the operating
entities it was possible to confirm that, with the exception of Sangzhi County’s education
subproject, all subprojects have secured a proper operation and maintenance budget. In
addition, in recent years, especially schools and hospitals, have income sources other
than the public budget, such as donations from NGOs and private individuals, which are
used to cover operating expenses. As indicated in Annex 7, all subprojects are operating
in the black'’, and some water supply operating entities have started new businesses such
as entering the drinking water market, reaching annual sales of 1 million yuan. As for
rural markets, they have a rent income and in every case they are operating in the black.
In addition, because these sectors are basic infrastructure and services, should they have
any financial trouble, it is guaranteed that the county government will extend support;
therefore no special problems on the operation and maintenance financial sustainability

were found.

3.5.4 Current Status of Operation and Maintenance
At the time of the ex-post evaluation, the following were the status of operation and

maintenance.

'7 From the water supply subprojects, five out of nine in which site surveys were conducted, the quality of
water from the original source is high, thus purifying procedure costs are possible to be kept low. In
addition, the prime cost of those subprojects that are able to intake water and send it by gravity flow
system are 2 yuan per ton on average, while water charges are 2.5 yuan per ton for domestic use, 4.5 yuan
per ton for industrial use (mainly agriculture and commerce). Fee collection rates are as high as 95% on
average, and from an overall point of view, the financial aspect of operation and maintenance is stable.
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Table 6: Operation and Maintenance Status at the Time of Ex-Post Evaluation

Education

Dormitories hygienic conditions: Cleaning of students’ dormitories is done
in turns by students and teachers. However, it stands out that rooms and
common toilets and shower rooms are not cleaned thoroughly.

Building conditions: In several schools the corner of the stairs were worn
down and chipped, and the walls had fissures. It is necessary to hurry with
the repairs in order to secure the safety of students and teachers.

School kitchen: Although it is mandatory to wear masks and gloves when
cooking, there were many people who were not wearing them.

Garbage collection: There were no specific buildings for garbage collection,
and were gathered and left in a vacant land behind the schools. Although the
land is part of the school, it stood out that garbage was just left as is.
Although the garbage truck comes once a week, from the educational and
hygiene aspects, it is a problem that must be improved.

In some elementary schools, repair of chairs and desks were not sufficient,
and from the safety point of view of children, it is necessary to thoroughly
repair them.

Health
Care

Building and equipment condition: As for health care centers and hospitals
that have been completed approximately more than three years ago, walls
had fissures, windows were broken, water leaked from the ceilings, corner of
the stairs were worn down and chipped, etc., becoming a hazard and proving
that maintenance had not been done thoroughly. Some hospitals were in the
process of doing repairs, but it is necessary to make sure that daily and
periodical maintenance is done as indicated in the manuals. As for
equipment, it stood out that some of them are aging. Ambulances are also
aging and it is time to renew some of them. Cleaning was also not enough in
the interior of the ambulances. Although manuals are kept, the reality is that
their contents are not thoroughly applied.

Maintenance records: Although maintenance manuals do exist, in many
cases, records are not kept. In order to effectively use the equipment, it is
necessary to thoroughly conduct maintenance including keeping
maintenance records.

Water
Supply

Most of the water purification plants are clean, maintenance status is good,
and management (tidiness and order) of spare parts warehouse is also good.
However, in some pump stations, personal belongings were kept, meaning
that manuals are not applied enough. In some cases, the water pipes inside
the water purification plant were rusty, rain water had accumulated on top of
the water storage tanks and even suspended particles could be seen. The
understanding of the staff of this particular plant was that “it does not affect
water quality”, indicating that it is necessary to improve the awareness on
the importance of maintenance.

Rural
Markets

Hygienic condition: Cleaning and hygienic management must be thoroughly
conducted in all markets. Hygienic management of cold stores is especially
bad, and there is a lot of room for improvement. It is also important to
increase awareness of all beneficiaries such as not to throw garbage, use
facilities in a careful manner, etc.

Source: Based on site surveys and interviews to the Executing Agency and operating entities.
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As for the institutional organization to secure the sustainability of the project’s
effects, there are concerns regarding the fact that securing medical doctors and nurses on
the smallest health care centers is difficult. In terms of the technical level, although
manuals and training systems are more or less in place, awareness on the importance of
maintenance is still low, and it is necessary to increase consciousness in all sectors. As
for the financial situation, each subproject has a secured budget for operation and
maintenance and no major problems were found. Regarding maintenance status,
especially in some schools, health care centers and hospitals, insufficiency in matters
that can affect the safety of children and patients, such as daily cleaning, preventive
maintenance, and repairs were often found. Immediate measures in regard to markets’
hygienic management and periodical cleaning of facilities such as cold stores are needed.
On the whole, in order to make sure that the effect of the project is sustained, it is
necessary not only to increase the awareness of entities in charge of the operation and
maintenance of these facilities, but to also increase the awareness of residents who are

the users of these facilities.

Some minor problems have been observed in terms of the institutional and technical

aspects. Therefore sustainability of the project effects is fair.

4. Conclusion, Lessons Learned and Recommendations

4.1 Conclusion
This project aimed to improve the living conditions of the residents of the Wuling

Mountain region located in the northwest part of Hunan Province, where the population
living in poverty is concentrated, by constructing small to mid-sized infrastructure
related to education, health, water supply, and rural markets.

This project has been highly relevant to both China and Hunan Province’s
development plans and development needs, as well as Japan’s ODA policy, at the times
of both appraisal and ex-post evaluation; therefore its relevance is high. In relation to
operation and effect indicators, all subprojects on education, health, water supply and
rural market sectors have achieved the goals of both the indicators set at the time of
appraisal, as well as auxiliary indicators added at the time of ex-post evaluation.
Satisfaction levels of the beneficiaries are also high, and on the whole, the expected
effects from the project can be recognized, thus the effectiveness and impact are high.
Project cost was within the plan, but the project period exceeded the plan, therefore,
efficiency of the project is fair. As for operation and maintenance, although there is no
major problem in the financial aspect, there are some concerns in the organizational
aspect; especially the health centers located in small villages are facing difficulties in

order to secure medical doctors and nurses. In the technical aspect, although manuals and
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training systems are in place, the level of awareness when it comes to the importance of
maintenance is still low, thus maintenance in the work place is not being fully
implemented. Due to this, the maintenance status especially of schools and hospitals,
need to be improved. In sum, some minor problems have been observed in the
organizational, technical and current status of the operation and maintenance, therefore
sustainability of the project effects is fair.

In light of the above, this project is evaluated to be satisfactory.

4.2 Recommendations
4.2.1 Recommendations to the Executing Agency

All entities in charge of the operation and maintenance need to make sure to
disseminate the contents of the maintenance manuals to the personnel in charge and
improve maintenance. In order to secure the sustainability of the effects of the project, it
is necessary to first strengthen the awareness regarding the importance of maintenance
and then immediately make sure that the contents of these maintenance manuals are put
thoroughly in practice on the sites. In addition, it is also necessary to work on increasing
the awareness of not only the persons in charge of the operation and maintenance, but
also the residents who are the users of each facility, so that the effects of the project
appear in a sustainable way. Specifically, it is desirable to start with conducting
awareness activities in each of the facilities. For example, in the case of schools, a
“cleaning contest” can be introduced in order to promote the adequate use of classrooms
and dormitory rooms. In the case of water supply subprojects, a tour of the water
purification plant can be organized for local residents every year on March 22™, which is
the “World Water Day”.

4.2.2 Recommendations to JICA

None.

4.3 Lessons Learned
Proper setting of operation and effect indicators in mid-scale infrastructure

development projects

As mentioned in “2.3 Constraints during the Evaluation Study”, almost all
subprojects had operation and effect indicators and their targets set up in order to assess
their effectiveness. However, depending on the sector, there were some problems that
turned out to be obstacles to assess especially the quantitative effects, such as the case
where indicators could only partially assess the effect, or even for subprojects that
belong to the same sector, the indicators were not necessarily the same, or, even if the

same indicators were set, definitions and formulae were not standardized. In projects
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such as this, where many mid-scale infrastructure are developed in a wide area, when
setting up operation and effect indicators, it is desirable to the extent possible, to try to
set up common indicators by sector. It is necessary to clarify the definitions and formulae,
and share them with all subprojects with no exception, and monitor the indicators of all

subprojects. If deemed necessary, it is desirable to include a component such as a
“capacity building on the monitoring of operation and effect indicators” to a project
itself, or attach a technical assistance project for Japanese ODA loan projects, in order to
secure a proper understanding of the indicators as well as their monitoring. In addition,

if there are changes and/or additions in the indicators during project execution, it is also

necessary to make sure that the Executing Agency and JICA officially agree on them.

Moreover, as in the case of this project’s Zhangjiajie City First Middle School’s
gymnasium and its underground multistory parking lot, if a subproject with a different
scope from other subprojects in the same sector is added, it is desirable to clarify and set
operation and effect indicators as well as their targets which are in line with the scope of
the subproject, and officially agree on them during the procedures of request and
approval.

END.
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Annex 8. Comparison of the Original and Actual Scope of the Project

Item Plan Actual
1. Project Outputs
[County and Townships]
1) Fenghuang County Shianjiang, Ala, As planned
2) Longshan County Liaojiaqiao As planned
3) Baojin County Liye Yangchao: cancelled
4) Yongshun County Meihua, Yangchao, Fuxing Lingxizhen:
5) Huayan County Wangchun, Lingxizhen, cancelled
6) Jishou City Shidi As planned
7) Guzhang County Chadong, Dongmaku As planned
8) Luxi County Wanrongxiang As planned
9) Sangzhi County Luiyixi, Chengguan As planned
10) Yongding District Pushi As planned
Ritapu Yongding
Jiaoziya metropolitan area:
Added

[Township level central
infrastructure
construction(total)]

a. Education (Expansion
and new construction of
dormitories at
elementary and middle
schools, procurement of
educational equipment)

b. Health care: Expansion
and new construction of
hospitals, procurement
of medical equipment

c. Water Supply:
Expansion and new
construction of water
purification plants,
construction of water
pipe network

d. Rural Market: New
construction,
procurement of
equipment such as
freezing storage

[Village level

supplementary projects

(total)]

a. Education: elementary
school

b. Health care: health
centers

c. Water supply:
Infrastructure for
Drinking water

Total:18 townships

20 places

13 places

11 places

12 places

88 places

114 places

149 places

Tota:17 townships

21 places

I1places

9 places

8 places

As planned

As planned

As planned

2. Project Period

March 2003 — December 2006

March 2003 — July 2014
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(46 months)

(137 months)

Project Cost

Amount paid in Foreign
currency

Amount paid in Local
currency

Total

Japanese ODA loan
portion

Exchange rate

1,187 million yen
9,356 million yen
(6,237 million yen)
10,543 million yen
7,882 million yen

1 yuan=15 yen
(As of September 2002)

7,460 million yen
762 million yen
(55 million yen)

8,222 million yen
7,460 million yen
1 yuan=13.81 yen
(Average monthly rate
from January 2005 to
July 2012)
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Annex 1: Pro

ject Outputs: Planned and Actual Number of Subprojects and its contents

Prefecture
/City

County
/City
/District

Township

Number of Subprojects (Plan)

Number of Subprojects (Actual)

Education

Health
Care

Water
Supply

Rural
Market

Education

Health
Care

Water
Supply

Rural
Market

Main changes in the
content of subprojects
and reasons for
cancellation

Xiangxi Tujia and Miao Autonomous Prefecture

1. Fenghuang
County

(1) Shianjiang

2

1

2

1

(3) " Ala

2

1

1

1

2

1

1

(3) Liaojiaqiao

2

1

1

2

1

1

Education: There were
slight changes in the site
area and amount of
equipment, but none of
them are big changes.

2. Longshan
County

@) Liye

Education: due to the
increase in needs, school
building, laboratory
building and dormitory
were expanded.

3. Baojin
County

(5) Meihua

Request
Cancelled

Healthcare: as repair
plans by national health
administration authorities
could be executed before
the project, the request
was cancelled.

(6) Yangchao

Request
Cancelled

Request
Cancelled

Healthcare: as repair
plans by national health
administration authorities
could be executed before
the project, the request
was cancelled.

Market: the planned site
had complex geological
features, and
infrastructure
construction surpassed
the plan. Due to limited
funds, it was decided to
concentrate on Meihua
Township.

(7) Fuxing

Education: geological
features were more
difficult than expected,
thus the design was
changed which required
more land than what was
originally planned.

4. Yongshun
County

(8) Wangchun

Education: toilets were
added.

Healthcare: in order to
save construction costs,
the CT room was
constructed inside the
outpatient ward. One
ambulance and two of
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equipment for anesthesia
were added.

(9) Lingxizhen

Request
Cancelled

Market: design changes
arose in some markets,
and since with the
maximum limit of the
Japanese ODA loan, it
was impossible to
construct all three
markets, the Lingxizhen
Township was cancelled
because it had the least
amount of transaction.

(10Y Shidi

Education: school
building and gym were
expanded.

. Huayan

County

(I1) Chadong

Market: due to a need
increase, the country
government allocated
land and the areas of the
general market section,
and the livestock market
section were expanded.

(12) Dongmaku

As planned

. Jishou

City

(13) Wanrongxiang

Healthcare: as a fault was
found in the planned
construction site of the
hospital the location was
changed.

. Guzhang

County

(14) Luiyixi

Healthcare: according to
the needs, the area for the
cafeteria was reduced,
and the areas of the
hospital and diagnosis
wards were expanded.

(15) Chengguan

As planned

. Luxi

County

(16) Pushi

Request
Cancelled

Market: with the limit of
the Japanese ODA loan,
the market could not be
developed, thus the
request was cancelled.

Zhangjiaj

ie
Prefectur

e-Level

City

. Sangzhi

County

(17) Ritapu

Request
Cancelled

Water Supply: as
constructing a water
intake pipeline from the
water source was too
costly, the request was
cancelled.
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10. Yongding
District

(18) Jiaoziya

Funds
transferred to
Yongding
District
Metropolitan
area
Health Care
Subproject

Request
Cancelled.
Funds
transferred to
Yongding
District
Metropolitan
area
Education
Subproject

Request
Cancelled

Healthcare: the Jiaoziya
Health Clinic was
constructed with
domestic funds, thus
funds were allocated to
new construction of the
Yongding Central
Hospital’s
hospitalization ward.
Water Supply: an
operating entity with
repayment capacity could
not be found, and because
land acquisition was
difficult the request was
cancelled. Funds were
allocated to the Yongding
District Metropolitan
Area education
subproject (First
Zhangjiajie Middle
School)

Market: part of the
planned construction site
was a “National Farmland
Protection District” and
construction permit could
not be obtained, the
request was cancelled.
The market was later
constructed with
provincial government
funds

(19) Metropolitan
area

Added
with funds
transferred

from
Jiaoziya

Water

Supply
Subproject

Funds
transferred
from Jiaoziya
County Health
Care
Subproject

Education: Jiaoziya’s
water supply subproject
was cancelled and funds
were transferred to the
construction of the gym
for the First Zhangjiajie
Middle School. An
underground multistory
parking lot was added as
well.

Healthcare: funds for
Jiaoziya’s health centers
were transferred to the
construction of Yongding
Central Hospital’s
hospitalization building.

Construction of central infrastructure at the Township 20 13 11 12 21 11 9 8
level (conducted with Japanese ODA loan) places places places places places places places places

Supplementary projects at the village level 88 114 — 149 88 114 places — 149
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(conducted with Chinese counterpart funds) places places places places places
108 127 11 161 109 125 9 157

Total places places places places places places places places

(+1) (-2) (-2) (-4

Source: Planned values based on documents provided by JICA, actual values based on documents provided by the Executing Agency.
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Annex 2: Operation and Effect Indicators: Education

Project | Omeyear | Twoyears pror |06 vear ater] Twoyears
Comoton | 2ter Proect | afer Prject Compoton | Pt | ater Prject
Gompleton | Complation Completion_|_Completon
Targst an
- . S s Base Year [ Target achievement/ - o S . Base Year | Target achievement/
County [N Name of School Indicat pesanll It 2010 2011 2012 2013 2014 achievemen’ County No. Name of School Indicator® oo b 2010 2011 2012 2013 2014 .
trend**> trend**>
No_of students — — 505) 552 521 456) s04] — No. of students 1420 1366 1357 1357 1389 —
Intake Rate 552%)  om 1%] 100.0%|  100.0%| _100.0%|  100.0%|  100.0%|  Achieved Intake Rate o3 — 95.6% 98.8%] 98.6% 98.7%] 95.7%| Improving
S Dropout Rate 0.0% 0.0%] 0.0% 0.0% 0.0%] _ Achieved Dropout Rate 7.8%) 5% 1.4%) 1.2%] 1.4% 1.3%) 13%[  Achieved
1 [Sramang Fownshie - roliment Rario Chadong Township Nine-{Elementary school
Middle School - - 100.0%|  100.0% 100.0%) 100.0%) 100.0%|  Achieved 13 ycar sehool e 97%)| 100%] 99.8%) 99.7%| 100.0% 100.0%| 100.0% Achieved
e [ I e R e Middeschoot ke | o0l onsd  onen|  onwd]  owen|  owre|  onmd|  Acews
o_of students — — 70 728 793 7 — tilization rate of — 1000%]  100.0%]  100.0%| 100.0%]  100.0%|  Achieved
intake Rate = = 100.0° oo T 7 7 R T 7 N Huayuan o of students T — 1,089 1125 1,089 101 Loz —
5 [shanjiang Township ropout Rate — — 0.0%) 0.2%] 0.0% 0.0% 0.0%| Achieved ke fare 55.0%) 92%) 957 92%) 957 929 Improving
Elementary School Enrollment Ratio 5a0%| _ 99.7%] T00.0%| __ 99.8%| _ 100.0%| _ 100.0%| __100.0%| _ Achicved [Dropouc 8.6%) 5% 4% 1.5%] 1.4% 1.4%] Ta%|  Achicved
Jtilization rate of student i Flelv\emmy emoat X
% %) % 2 chiever Dongmaku Townshi 2 — %) 5% | Improving
o, 1000 100.0° 100.0 1000 1000 Achieved 14 |Domemaka Townstip it Rt 801 o7 o8%% o 96% o8 Improving
No. of students 4s4) 464, 428, 367 1041 — EE I [ - 93%) 94%| 93% 94%) 95%|  Improving
Tntake Rate Utilization rate of .
Ala Township Middle 96.7%|  98.5% 100.0%(  100.0%|  100.0%| 1000 99.7%|  Achieved o 1000%)  — 100.0%|  100.0%|  100.0%| 100.0%(  Achieved
School
Fenghuang Dropout Rate — — 0.0% 0.0%] 01% 0.0% 03%] Achieved o_of students — — a1l 1647 1927 2468 —
Enrollment Rat — = 100.0%| _100.0% 99.9%|  100.0% 99.4%|  Achieved Township [Itke Rate 98%] 08.80%] 100% 100%] Achi
Utilization rate of student — 100. 100.0%| _100.0% o1 100.0% Jishou 15 ool " [Dropout Rate 5.6%) 0.9%) [ ol O Achieved
o. of students — — 12 1296 127 121 121 — years Enrollment Ratio 99.00%| __99.65% 100% 100%|__ Achieved
4 | Township ntake Rate — — 99.3%| _100.0%] __100.0%] 100 100, Achieved o of books per student — — 25 books| 25 books 28 books| 30 bo Improving
Elementary School Dropout Rate — 0.0%) 0.1%] 0.0% 0 [ Achieved o_of students 407 310] Decreasing
Enrollment Ratio 56.6%|  o0.8%) 593%|  99.0%]  100.0% 9. 9. Achieved Luoyixi Townshin Nine. |mtke Rate 95.9%) 59.9% 100.0%| _100.0% Achieved
o of students — 4 618 553 — 16 ot ropout Rate 0.1%] 0.1%] 0.1%|Improving
Linojinqiso Township _|mtake Rate — — 99.6%| _100.0% 99.8% 9.6 100.0%| _ Achieved Yo Enrollment Ratio — 100.0% 100.0%| __100.0%| Improving
5 e senon "™ [Dropout Rate — — 0.2% %) 0.1% [0 0.1%]__Achieved o of books per student — 25 books 27 books| 29 books| __Improving
Enrollment Ratio — — 5945 99.0%) 59.7% 59. 59.9%]  Achieved Gy zhang o of students — 1300 T 1380 Improving
Utilization rate of student — = 100.0%| 000 T00.0%]—To0s 100.0%]  Achieved yrhang intake Rate 55.0%| 100.0% X 100.0%|  100.0%|  Achieved
No. of students — — 1009) 059) 1109) 927] — e Townshi L 0.0% 0.0% 0.0% 0.0%] 0.0%|_ Achieved
Intake Rate — 100.0%] __100.0% 99.6%| 100 100.0%|  Achieved 17 ot " [Enroliment Ratio 100.0%] __100.0% 100.0% __100.0%| Improving
o [Lisoiiso Townsip - |Dropout Rate %) 0.8%] 0.2%) 0.0% 0.1%) 0.2%] 0.1%] Achieved No. of books per student — — 23 books| 24 books| 26 books| 27 books| 29 books| __Improving
Elementary Schor nrollment Ratio ilization rate of
“ s Enrollment Rat — — 99.8%|  100.0% 99.5% 90.8% 99.9%|  Achieved L iation rave of — — 100% 100% 100% 100%|  100.0%|  Achieved
Utilization rate of student 100.0%| 100.0%|  100.0%|  100.0%|  100.0%|  Achieved [No. of students ] 1921 1775 1530 1383 1352 —
No.of students 1.850] 1.960] 2,06 207 2.088 2.110 2276 — Intake Rate 100% 100% 100% 100% 100%| _ Achieved
Tntake Rate 50.0%)97.0%] 987%| __ o8.8%] 99.5% 99.8% 99.9%] Almost Achieved bushi Township Middie |2ropout Rate 2 — 1.0% 1.1%] 1.2% 11%] 1.1%| Improving
Longshan , [Live Township Ethnic [Dropout Rate S.0%  — 2.4%) 1.4%) 1% 1.2%) 0.8%|  Achieved Luxi 18 Sehool ship Enrollment Ratio 95 d 99.0%] 98.9%] 98.8% 98.9%] 98.9% Improving
= Middle School Enrollment Ratio S0 — 98.50%|  OR.5%|  O8.60%|  08.60% 98.6%|  Achieved > [No. of books per student || 8 books|| 21 books|| 32 books| 32 books| 33 books| 33 books| 37 books| __ Achieved
| ulization rate of student 00w — 100.0%|  100.0%|  100.0%|  100.0%|  100.0%|  Achieved L tihvation race of — - 100% 100% 100% 100% 100%|  Achieved
No. of students — — 58 957 1078 1142, — No. of students 5000 — 2634 2995 2968 2861 2804 —
hua Township Intake Rate — — 100.0%|  1000%|  100.0%|  100.0%|  Achieved ’E:’L‘*"““(’:k“"s middle 89.6%) 98.0% 98.2% 98.1%) 98.5% 98.0%) 98.9%|  Achieved
8 s Ruitaou township Nine.  Shoolintake Rae
Elementary School  [Dropout Rate 5%] 0.1%) 0.0%] 0.0% 0.0% 0.0%|  Achieved Sangzhi 19 oo Dropout Rat 10.8%| 0% 1.5% 5% 22%|  Achieved
Enrollment Ratio — 100.0%| __100.0%| ___100.0%| __100.0%| __ Achieved e Enrollment Ratio — 59.3%) 99.6% 99.7%| _Improving
No- of books per student — 20 books| 26 books| 26 books| 26 books| 26 books| __Achieved No- of books per student | 10 book: — 24 books 24 books 26 books| __Improving
No_of students — — s EX 3.688 424 2485 — Utilization rate of 00% — 100%] 100% 100%| _Improving
Intake Ra — — 95.6° 98.6%) 97.9% 99.4% 99.4%|  Achieved No. of students = 1635 1789 1619 [ improving
Dropout Rate nd middlc
5% 4% 2.1% 6% 4% iev oswef  — % %) 2 %| %|  Improving
) Middle School Enrollment Ratio — — 100.0%| __1000%| __100.0%| _ 100.0%| __100.0%  Achieved Jiaoziya Township Nine. [2Lopout Rate 89.4%| 98.0%) 98.0%] 98.0%] 98.0% 98.0%] 980%| _ Achieved
[No. of books per student T1 books|| 30 books|| 32 books| 32 books| 32 books| 30 books| 30 books| _Achieved ECI oot Enrollment Ratio 05%  — 2.1% 1.8%) 1.5%) 1.0%] 11%| improving
| ulication rate of student — — 100% 100% 100% 100% 100%|  Achieved No- of books perstudent | g ool 35 books| 33 books| 35 books| 35 books| 37books| 38 books|  Achieved
S Utilization rate of .
No. of students - - 794, 785 85| 870, 882] - o - - 91% 93%) 95% 92%) 91%) -
1o |Fuxing Township Tntake Rate — — 9730%| _9790%| __07.90%| _ 9820%| _ 9820%] _ Achieved No.of students 5300 — G.a88 5436 5512 —
Middle School [Dropout Rate 559 2.5%) 23% 2.1%] 2.1% 8% 18%|  Achieved from rural village 4241 = 4924 5.120 5187 —
Eovollment o — — 100.0%| 100.0%|  100.0%| _ 100.0%| _100.0% from poor houscholds 2.544 — 2.900 2,79 2804 —
Tbooks per student — — 30 books| 31 books| 31 books| 32 books| 32 books| _Improving Tntake Rat oazval  — 98.3% 98.0%] 99.5%| Improving
No_of students s — 608 688 602} — Dropout Rate ROl — 3.8%) 3.1%) 2.6%| _improving
Tncike Rare T — X o7 Y N7 WY T Tproving Enrolment Raric g 55596696 G559 improvine
Wangeun Township |[Rrepout Rat 2.0%] 0.1%) 0.0% 0.0%] 0.0% 0.0% Achieved Vonging [No. of books per student o — ar 1 35| tmproving
1 Enrollment Ratio Frequency in which the
Middle School o
- - 99.0%|  99.0% 99.5% 99.0% 99.5% - m 18 sed for events - - - - 226 234 229) -
related to students
Zhangjiajic City First e
ETI i Frequency in which the
No. of students 731 - 1,033 1,031 1,039 1,037 1108 [ 1mproving ey m is used for events — - - - 15 21 28 —
’ related to the city
Yongshun
times/y car
Tntake Rate Frequency in which the
' v is used for events
12 |Lingsxi Township o5 — 99.5%|  100.0%|  100.0% 99.5%|  100.0%|  Achieved o et — — — — 7 ol 8 —
Boarding Middle related to rural villages
(times/ycar)
Dropout Rate ‘Average utilization rate
29| 0.1%) 0.0% 0.0%] 0.0% 0.0% 00%|  Achieved of underground parking _ — — — 89.0% 95.0%] 94.0%|  Achieved
(unit of car parking lots
287 cars)
Enrollment Ratio — — 995%| _100.0%] __1000% 99.5%| _ 100.0%|  Achieved
Souree: Targt valuesare based on documents provided by JICA. Actual values were d by the Exccuting A
2 icators that have & target set are mdicators officially agrecd i basic op ration and effect indicators of this Project i the M/D. The rest of the indicators are indicators. If includes the of a library, "No. of books per student” was added as indicator. If dorms were constructed by the Project, the "Utilization rate of student dorm" was added as
2 Tarer value tht has to be achieved two years after project completion.
. In the case of basic indicators, targets considered as "Achieved” if the actual value was 80% or more of the target value.. For supplementary indicators that have a base year value, it was indicated as "Improving” or "Decreasing” comparing the actual value to the base year value. If the supplementary indicator does not have a base year value, the actual value was compared (o either its
trend from 2010, or its ideal target value, and it was indicated as "Achieved” if U hicved 80% or more of that value, or it i upward trer

+: Because Zhangjiajie First Middle School's subproject scope was the construction of a gym and its underground parking lot, indicators to assess their util

ation status were additionally established.
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Annex 3: Operation and Effect Indicators: Health

project |01 oo ater | Two years
Completion | _ Project | aftr Project
Completion | Completion
Year
[0 Ve g Ve Achievement of Target
Country |No. Name of Health Center / Hospital Indicator Two years 2010 2011 2012 2013 2014 Value.Two Years ?ﬁer
2002 after Project Completion
completion
Infant Mortality Rate 4.40% 3% 2.3% 2.9% 1.8% 1.1% 0.9% Achieved
1 |Shianjiang Township Central Health Center |Cure Rate of Endemic Deseases 2% 80% 79.0% 86.0% 88.0%| 84.0%|  89.0% Achieved
Maternal Mortality Rate 0.20% 0.10% 0.1% 0.0% 0.0% 0.0% 0.0% Achieved
Infant Mortality Rate 4.35% 3% 1.8% 1.1% 0.5% 0.2% 0.1% Achieved
Fenghuang| 2 |Ala Township Central Health Center Cure Rate of Endemic Deseases 42% 80%; 79.0% 81.0% 85.0% 89.0% 90.0%; Achieved
Maternal Mortality Rate 0.20% 0.09% 0.0% 0.0% 0.0% 0.0% 0.0% Achieved
Infant Mortality Rate 4.50% 3% 1.4% 0.8% 0.5% 0.1% 0.0% Achieved
3 |Liaojiaquao Township Central Health Center|Cure Rate of Endemic Deseases 45% 80%! 89.0%! 95.0% 96.0%| 98.0%| 98.0% Achieved
Maternal Mortality Rate 0.20% 0.10% 0.1% 0.1% 0.0% 0.0% 0.0% Achieved
Infant Mortality Rate 2.30% 1.80% 0.2% 3.3% 1.6% 1.9% 0.4% Achieved
Longshan | 4 |Liye Township Hospital Cure Rate of Endemic Deseases 96%! 99%! 100% 100% 100% 100% 100% Achieved
Maternal Mortality Rate 0.20% 0.10% 0 0] 0 0] 0 Achieved
Infant Mortality Rate 3.20% 2.40% 1.1% 0.5% 0.6% 0.6% NA Achieved
Yongshun | 5 |Wangcun Township Central Hospital Cure Rate of Endemic Deseases |  63.20% 82% 87% 85% 88% 90% NA Achieved
Maternal Mortality Rate 0.10% 0.05% 0.03% 0.03% 0.03%| 0.03% NA Achieved
Infant Mortality Rate 1.57% 1.20% ) 0) ) 0) 0| Achieved
Huayuan | 6 [Chadong Township Hospital Cure Rate of Endemic Deseases 75% 90% 92% 93% 92% 93% 92%; Achieved
Maternal Mortality Rate 0.08% 0.06% ) 0) ) 0) 0] Achieved
. . ! . [nfant Mortality Rate 280% 11.20% - — — — —|Not Achieved because it was

Jishou 7 | Wangrongjiang Township Central Hospital Maternal Mortality Rate 0.078 0.04% | _ | _ completed in July 2014
Guzhang | 8 |Luoyixi Township Central Hospital Infant Morta!jly Rach 20.40% 8% 6.9% 7.4% 7.2% 6.1% NA Ach?cvcd
Cure Rate of Endemic Deseases 83% 95%! 95.6% 96.5% 96.2%| 97.3% NA Achieved
Infant Mortality Rate 2.40% 1.80%! 0.3% 0.5% 0.7% 1.0% 0.3% Achieved
Luxi 9 |Pushi Township Central Hospital Cure Rate of Endemic Deseases 55% 83% 95% 95% 95% 95% 95%; Achieved
Maternal Mortality Rate 0.20% 0.10% [ 0) [ 0) [ Achieved
Infant Mortality Rate 0.30% 0.20% 0 0) 0 0) NA Achieved
Sangzhi | 11 |Ruitapu Township Central Hospital Cure Rate of Endemic Deseases 78% 85% 90% 91% 91% 92% NA Achieved
Maternal Mortality Rate 0.80% 0.08% 0 0] 0 0] NA Achieved

Source: Planned values based on documents provided by JICA, actual values based on documents provided by the
Executing Agency.

Annex 4: Operation and Effect Indicators: Water Supply

Project One Yeijlr After Two. Vez.rs
Completion Project After Project
Completion | Completion
Name of Water Target Value Year i of Target Value
County |No.| Treatment Plant Indicator Two years after Two Years after Project
(WTP) Project Completion 2010 2011 2012 2013 2014 ‘Completion
Amount of Water Supply (T/day) To be on an upward trend| 1,500 2,000 2,500 2,500 3,000 Achieved
Population Served (10 thousand persons) | To be on an upward trend L5 2 22 25 2.5 Achieved
1 | Ala Township WTP [F of Population Served 90% 92% 92% 95% 95% 98% Achieved
Water Quality (turbidity) < INTU 0.6, 0.6 0.6 0.6 0.6, Achieved
Rate of Facility Utilization 80% 100% 100% 100% 100% 100% Achieved
Amount of Water Supply (T/day) To be on an upward trend 800 800 1000 | 1,500 [ 2,000 Achieved
Linoiiagiao Townshin [PoPuaton Served (10 thousand persons) | To be on an upward trend 0.8 1.2 1.2 12 5 Achieved
2 WTP . Percentage of Population Served 90% 90% 92% 95% 95% 97% Achieved
Water Quality (turbidity) < INTU 0.7, 0.6 0.6 0.5 0.5 Achicved
Rate of Facility Utilization 80% 100% 100% 100%]  100%]  100% Achieved
Amount of Water Supply (T/day) To be on an upward trend 6,000 7,000 7.100 | 8000 8500 Achieved
Population Served (10 thousand persons) | To be on an upward trend 4.2 4.3 4.6 4.9 5 Achieved
Longshan | 3 |Liye Township WTP [Percentage of Population Served 90% 82% 85% 85% 85% 90%]| _More than 80% achieved
Water Quality (turbidity) < INTU 214 2 1.47 114 0.93 Achieved
Rate of Facility Utilization 80% 70% 75% 75% 80% 85% Achieved
Amount of Water Supply (T/day) To be on an upward trend] 7,452 7,780 8274 8438 8,657 Achieved
. [Population Served (10 thousand persons) | To be on an upward trend 5.9 5.9 6.0 6.1 6.1 Achieved
. Meihua Township ! X
Baojin | 4 WP Percentage of Population Served 90% 98% 98% 99% 98% 98% Achieved
Water Quality (turbidity) < INTU =1 = <1 <1 <1 Achieved
Rate of Facility Utilization 80% 76% 78% 83% 85% 87% Achieved
Amount of Water Supply (T/day) To be on an upward trend| 10,800 10,900 11,200 | 11250 NA Achieved
Wangeun Township | EOPUaton Served (10 thousand persons) | To be on i upward trend 1.6 1.9 2.0 2.0 NA| Achieved
Yongshun| § WP Percentage of Population Served 90% 91% 95% 95% 97% NA Achieved
‘Water Quality (turbidity) < INTU <1 <1 <1 <1 NA Achieved
Ratc of Facility Utilization 80% 80% 80% 80% 80%, NA Achieved
Amount of Water Supply (T/day) "To be on an upward trend 3,000 6,790 7.000 | 8000 8500 Achieved
y . [Population Served (10 thousand persons) | To be on an upward trend 0.8 1.8 1.9) 2.2 2.3 Achieved
Chadong Township : - -
6 WTP Percentage of Population Served 90% — 74% 76% 87% 89% More than 80% achieved
Water Quality (turbidity) < INTU 0.9) 0.8 0.8 0.8 0.8 Achieved
Huayuan Rate of Facility Utilization 80% 100% 100% 100%]  100%] _ 100% Achieved
Amount of Water Supply (T/day) To be on an upward trend] 2,700 3,200 3,500 3,900 4,200 Achieved
D. T hip Population Served (10 thousand persons) To be on an upward trend| 0.8] 0.9 1.0 1.1 1.2 Achieved
7 WP Percentage of Population Served 90% 59% 72% 75% 86%, 88%| _ More than 80% achieved
Water Quality (turbidity) < INTU 0.9) 0.8 0.8 0.8 0.8 Achieved
Rate of Facility Utilization 80% 100% 100% 100% 100% 100% Achieved
Amount of Water Supply (T/day) To be on an upward trend] 8,200 8,760 9,040 9315 9,580 Achieved
Luoyisi Population Served (10 thousand persons) | To be on an upward trend| 0.6 0.6 0.6 0.7 0.8 Achieved
uoyixi Township 2 .
Guzhang | 8 WP Percentage of Population Served 90% 57% 58% 60% 70% 80%| _ More than 50% achieved
Water Quality (turbidity) < INTU <1 <1 =1 <1 =1 Achieved
Rate of Facility Utilization 80% 70 73 78 80, 85! Achieved
Amount of Water Supply (T/day) To be on an upward trend 1 11 11 14 1.4] Achieved
) Pushi Township _|PoPulation Served (10 thousand persons) | To be on a upward rend 3 3 3.2] 3.6 3.6 Achieved
Luxi 9 WTP Percentage of Population Served 90% 82% 83% 90% 95% 95% Achieved
‘Water Quality (turbidity) < INTU <1 <1 <1 <1 <1 Achieved
Rate of Facility Utilization 80% 100% 100% 100%]  100%]  100% Achieved

NTU: Nephelometric Turbidity Unit
Source: Planned values based on documents provided by JICA, actual values based on documents provided by the
Executing Agency.
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Annex 5: Operation and Effect Indicators: Rural Markets

project | 0" Year Aer | Two Years ‘
Competon vear | 7! Afer Project
Compleion | Compleion
Base Year Target ieay Target achi
. status two years
County No. Name of Market Indicator 2 year.s after 2010 2011 2012 2013 2014 L s
2002 project L
completion* S
Average annual income of 717 Yuan 900 Yuan 1,540 1,860 2,120 2461 2,580 Achieved
Fenghuang 1 Ala Township Rural Market neighborhood resident
New job opportunities — 2000 persons 2,110 2,150 2,180 2,300 2,320 Achieved
Average annual income of 924 Yuan 1814 Yuan 5,900 6,100 6,500 6,800 NA Achieved
Longshan 2 Liye Township Rural Market neighborhood resident
New job opportunities — 360 persons 397 423 469 498 586 Achieved
Average annual income of 1000 Yuan 1400 Yuan 4215 4420 4,664 4,851 5482 Achieved
Baojin 3 Meihua Township Rural Market neighborhood resident
New job opportunities — 360 persons 370 370 370 370 400 Achieved
Average annual income of | 1151 Yuan |  1331Yuan 3226 3571 3951 4,389 NA Achieved
4 'Wangcun Township Rural Market neighborhood resident
Yongshun New job opportunities — 639 persons 1,322 1,465 1,590 1,752 NA Achieved
Average annual income of 1166 Yuan 1376 Yuan 3,132 3,396 3,387 4,115 NA Achieved
5 Shiti Township Rural Market neighborhood resident
New job opportunities — 377 persons 655 677 796 904 NA Achieved
Average annual income of 875 Yuan 1275 Yuan 4,100 3,750 3,300 3,800 NA Achieved
Huayuan 6 (Chadong Township Rural Market neighborhood resident
New job opportunities — 1500 persons 1,600 1,610 1,625 1,638 NA Achieved
Average annual income of 1000 Yuan 1175 Yuan 10,594 10,620 12,360 13,350 16,201 Achieved
Jishou 7 Qianzhou Township Rural Market neighborhood resident
New job opportunities — 1000 persons 4,009 3216 3814 3,679 3,950 Achieved
Average annual income of 761 Yuan 1500 Yuan 2,620 3,002 3,596 4,127 NA Achieved
Guzhang 8 Luoyixi Township Rural Market neighborhood resident
New job opportunities — 1200 persons 445 692 945 1,206 NA 79% Achieved

* Target values of new job opportunities created are accumulated values.

Source: Planned values based on documents provided by JICA, actual values based on documents provided by the
Executing Agency.

Annex 6: Results of the Beneficiary Study

Survey Period | December 8 to December 10, 2014
Area and Longshan County Liye Township’s 100 residents (Note: as a result of discussions with the
Sample Executing Agency, among the counties where subprojects of all four sectors were conducted,
number Longshan County was selected as it was where the most funds were invested).
With the cooperation of the County Poverty Alleviation Office, residents were requested to
Sampling cooperate. The resident§ that gathere‘d were asked to r.espond to a questionnaire. As a ?es.ult, 100%
method of the samples were direct beneficiaries of the project. All of them were beneficiaries of the
education, health care and rural market subprojects, and 96 persons were beneficiaries of the water
supply subproject.
o Number of samples: 100 persons (50 men and 50 women / proportion of ethnic minority: 97%,
others: 3%).
o Age distribution: 20 to 29 years old (14%), 30 to 39 years old (25%), 40 to 49 years old (28%),
50 to 59 years old (14%), over 60 years old (19%).
Sample o Final academic background: finished middle school (51%), finished elementary school (19%),
Characteristic dropped out from elementary school (14%), dropped out from middle school (8%), Others (8%).
s o Occupation: agriculture (55%), commerce (38%), fishery (2%), others (5%).
e Annual income: less than 2,300 yuan (poverty, 21%), from 2,300 yuan to less than 5,000 yuan
(32%), from 5,000 yuan to less than 10 thousand yuan (25%), more than 10 thousand yuan
(22%).
o Beneficiaries whose family member(s) are working in urban areas: 44%.

Results of the Survey

1. Education Subproject (Elementary school)

Enrollment and graduation situation: While 50% of the residents recognized that before the project “almost all
school-aged children are enrolled” or “everybody is enrolled”, 94% of the respondents answered that now
“everybody is enrolled”, 16% answered that “almost everybody is enrolled” thus it can be recognized that
enrollment has significantly improved. As for graduation rate most respondents answered that before the
project “children dropped out of school because their parents became migrant workers”, however, now all
respondents said that “100% graduate”.

Changes in the educational environment: respondents were asked to evaluate on a scale from 1 to 4 (1: not
sufficient; 2: more or less not sufficient”; 3: more or less sufficient; 4: sufficient) on the following aspects:
“number of school compared to number of children in the area”; “number of teachers per class”, “number of
classrooms”, “safety of classrooms”, “number of desks, chairs and textbooks”, “condition of educational
facilities” and “condition of toilets”. Average points for conditions before the project was 2.7, while, the same
was 3.7 now, showing that there was a clear improvement.

Comments most often made in the free comments section: (1) classrooms have more light and are more
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hygienic, each student have their own desk and chair which has increased children’s motivation to learn. (2)
Number of teachers has improved and generally, quality of education has improved.

[\

. Health Care Subproject

Changes in health conditions and access to health care services: 39% of beneficiaries said that “before the
project I often got sick” or “I was prone to get sick”. However, now only 7% or beneficiaries had the same
answer, while 93% said “IT hardly get sick” or “I am completely healthy”. The reasons being that hospitals were
developed in the neighborhood and that living conditions (water and hygienic conditions of housing etc.) have
improved.

Changes in the medical environment: respondents were asked to evaluate on a scale from 1 to 4 (1: not
sufficient; 2: more or less not sufficient”; 3: more or less sufficient; 4: sufficient) on the following aspects:

LI LEINT3

“street and road and conditions to a medical facility”, “number of medical facilities”, “number of medical

<

doctors and nurses compared to local population”, “number of times in which hospitalization was refused due
to lack of beds”, “problems due to lack of medical equipment”, “price of medication”, “percentage in which a
newborn lives up to seven years old”, “medical facilities awareness activities and provision of information to
prevent sickness”. While total average points for conditions before the project was 2.6, the same clearly
improved to 3.6 after the project.

Comments most often made in the free comments section: (1) hospitals were developed which is convenient
since there is no need to go to hospitals that are far; (2) hospitalization is available in a near hospital which gives
peace of mind; (3) technical levels of medical doctors and facilities improved and medical services as a whole
were enhanced, (4) it is desirable to continue investing, introduce new equipment and strengthen preventive
health, (5) it is a must to continue training of medical staff.

W

. Rural Market Subproject

Changes in the way rural markets are utilized: 54% of residents responded that before the project they were
“doing transactions directly in the market as producers”, while the same has decreased to 38% now after the
project. On the other hand, residents that were selling merchandise purchased from producers were 25% before
the project, while the same has increased to 45% now. And while 91% of producers, sellers and consumers were
utilizing the market in one way or another before the project, the same has slightly increased to 95% now.
(Note: although in small scale, but sellers are residents that are business owners, and includes residents that are
employed by these business owners.

Changes in annual income: 28% of respondents’ annual income before the project was less than 2,300 yuan,
which is the definition for poverty, but the same had decreased to 6% now. On the other hand, 61% of residents
had an annual income before the project that was between 2,300 yuan to 10,000 yuan, while the same has
decreased now to 47%. However, while residents whose annual income was more than 100,000 yuan before the
project was only 9%, this has increased significantly now to 46%. Many residents mentioned that although
markets existed since before the project, now they are being managed in an orderly manner, job opportunities
have been created, resulting in an increase in farmer’s income.

Satisfaction level of markets: respondents were asked to evaluate on a scale from 1 to 4 (1: not sufficient; 2:
more or less not sufficient”; 3: more or less sufficient; 4: sufficient) on the following eight aspects: “access”,
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“user-friendliness of facilities”, “hygienic conditions”, “merchandise assortment”, “freshness”, “price”, “job
opportunities”, “place for the community’s interaction”. The overall grade for conditions before the project
from the producers and sellers point of view was 2.3, and 2.4 from the consumers’ point of view. The same have
improve respectively to 3.5and 3.6.

Comments most often made in the free comments section: (1) market scale has increased and as the market
place has been unified, selling places are ordered which has increased convenience to both sellers and buyers.
(2) Markets are now cleaner, overall environment has improved, there is more variety of products, and fresh
products are now available. (3) From now on, it is desirable to strengthen hygienic management of markets. (4)
Prices are often not uniform, thus it is desirable to do a manage markets in a more rational way.

N

. Water Supply Subproject

Access to water supply: Before the project, 42% of respondents used to fetch water from “wells and small
rivers”, 18% from “communal water taps”, and 40% answered that they “already had water taps in their own
house and there was no need to fetch water”. At the time of the ex-post evaluation, 1% of residents said that
they “fetch water from wells”, 1% from “communal water taps, and 92% “have water taps in their own house”,
showing a significant improvement.

Changes in water-fetching labor and time: the residents that used to fetch water from wells and small rivers,
spent about 30 minutes/day (47%), from 30 minutes to one hour per day (15%) , more than one hour (8%). This
shows that improving access to water in Liye Township was a considerably important development need.
Through this project, almost all respondents said that they are now able to use tap-water at home from at any
time, saying that they can “save time and it is very convenient”. In addition, before the project, 89% of residents
answered that mainly adults from each household used to fetch water, but now, after the project, since each
household have their own tap-water, adults are able to do other activities (agriculture, go to work in the city,
etc.).

Changes in health condition: before the project, 64% of residents answered that they “often or sometimes got
sicknesses caused by dirty water”, but now, this percentage has decreased to 18%, and residents that answered
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that they “hardly get sickness caused by dirty water” increased from 21% to 59%, showing that as safe and
clean water has been secured, at least the situation of sicknesses caused by dirty water have improved.
Respondents were asked to evaluate on a scale from 1 to 4 (1: not sufficient; 2: more or less not sufficient”; 3:
more or less sufficient; 4: sufficient) on the changes in the quality of water for domestic use. The overall
average grade before the project was 2.4, while the number has now improved considerably to 3.7.

e  On water supply services: residents evaluate highly the actual water supply services, and 95% said that

“maintenance condition is good”, and 92% answered that “water charges are reasonable”.

e  Comments most often made in the free comments section: (1) development of water supply infrastructure has
made daily life more convenient and finally we are able to drink clean water without any worries. (2) Standard

of living has improved. (3) For farmers, it is now more convenient to use water when doing farm work.

Annex 7. Budget and Expenditure of Subprojects by Sector

(Unit: million yuan)

County Item 2010 2011 2012 2013 2014 County Item 2010 2011 2012 2013 2014
Budget 127.2 167.7, 225.1 242.2 256.7 Budget 9.2, 11.5 11.9 13.4 15.5
Education | Expense 127.2 167.7 225.1 242.2 256.7 Education | Expense 9.2 11.5 11.9 134 14.7
Difference 0.0} 0.0) 0.0) 0.0 0.0} Difference 0.0} 0.0) 0.0) 0.0 0.8
Health Budget 0.4] 0.4] 0.4 0.4 0.4] Health Budget 1.1 23 5.1 7.2 7.5
Care Expense 0.4 0.4 0.4 0.4 0.4 Care Expense 1.0, 2.2) 4.8 6.9 7.5
o Difference 0.0 0.0 0.0 0.0 0.0 o Difference 0.1 0.0 0.3 04 0.0
e er | Budget 52 6.0 6.2 6.6 7.7 S er | Budget 1.8 3.1 33 37 3.9
Expense 5.2 6.0| 6.2] 6.6 7.7 Expense 1.7 2.9] 3.1 3.5 3.7
SupPl [ ifference 0.0 0.0 0.0 0.0 0.0) SuPPY Difference 0.1 0.2 0.2 0.2 0.2
Rural Budget i ] 0.6) 0.8] 0.9 Rural Budget 0.5 0.5 0.5 0.5 0.5
Market Expense | Construction Period 0.4 0.5 0.7 Market Expense 0.3 0.3 0.3 0.3 0.3
Difference 0.2 0.3 0.3 Difference 0.2 0.2 0.1 0.1 0.2
Budget 0.4 0.5 0.5 0.5 0.6, Budget 0.1 0.1 0.2 0.3 0.4
Education | Expense 0.4 0.5 0.5 0.5 0.6! Education | Expense 0.1 0.1 0.2 0.3 0.4
Difference 0.0} 0.0) 0.0) 0.0, 0.0} Jishou Difference 0.0} 0.0) 0.0) 0.0, 0.0,
Health Budget 4.3 48 5.9 9.0 11.3 Rural Budget 0.2 0.2 0.2] 0.2] 0.5
Care Expense 4.2 4.6 53 7.1 10.5 Market Expense 0.2 0.2 0.2] 0.2) 0.5
i Difference 0.1 0.2 0.6 1.9 0.8 Difference 0.0 0.0 0.0 0.0 0.0
Water Budget 18.0] 18.5 19.2] 19.8 22.0 ) Budget 7.3 9.7 9.7 12.5 11.9
Supply Expense 17.0] 17.8 18.2] 18.5 20.0 Education | Expense 7.3 9.7 9.7 12.5 11.9
Difference 1.0 0.7 1.0 1.3 2.0] Difference 0.0 0.0 0.0 0.0 0.0
Rural Budget 1.9 2.0) 2.1 2.4 2.7 Health  |-Budget 0.1 0.1 0.1 0.1 0.1
Market Expense 1.5 1.7 2.0 2.2 2.3 Care Expense 0.1 0.1 0.1 0.1 0.1
Difference 0.4] 0.3 0.1 0.2 0.4] Difference 0.0} 0.0) 0.0) 0.0 0.0
Budget 2.4 18 0.6 12 1.9 uziang Water |_Budzet 5.0 55 5.7 6.0 6.2
Education | Expense 1.0 0.9] 0.2 0.6 0.9 Suppl Expense 4.8 5.2 5.3 5.5 5.5
Difference 14 09 04 06 1.0 PPV | Difference 02 03 04 06| 07
Water Budget 7.1 7.3 7.6 8.0 8.4 Rural Budget 0.1 0.1 0.1 0.1 0.1
Baojin Expense 1.3 3.1 3.5 3.6 3.7 Expense 0.1 0.1 0.1 0.1 0.1
' SuPY [ Difference 5.8 42 4.1 44 47 Markel [ ifference 0.0 0.0 0.0 0.0 0.0
Rural Budget 1.0 1.1 1.2] 1.3 1.4 Budget 0.0) 0.0) 0.0) 0.4 0.4
M:::et Expense 1.0 1.0 0.9 11 1.0 Education | Expense 0.0 0.0 0.0 0.4 0.4
Difference 0.1 0.1 0.3 0.2 0.4 Difference 0.0 0.0 0.0 0.0 0.0
Budget 3.5 3.9 4.0 4.3 4.3 . Health Budget 9.5 15.2 20.0 184 12.9
Education | Expense 2.6 2.8 2.9 2.9 2.8 Luxi Care Expense 9.4 14.8 19.8 18.2) 12.9
Difference 1.0 1.1 1.1 1.4 L5 Difference 0.1 0.5 0.2] 0.2] 0.0,
Health Budget 2.0) 2.0) 28 25 2.5 Water |_Budget 4.0 4.1 5.8 75 83
Care Expense 1.7 1.9] 2.1 2.4 22 Supply Expense 3.7 3.8 5.3 6.8] 7.8
Yonash Difference 0.3 0.1 0.2] 0.2 0.3 Difference 0.3 0.3 0.5 0.7 0.5
O ater | Budzet 1.8 3.0 27 2.7 2.8 Budget 7.6 13.1 186]  2LI 144
Supply Expense 1.5 1.7 1.7 1.9 2.0 Education | Expense 8.5 13.9] 19.1 21.1 14.9
Difference 0.3 1.3 1.0 0.8 0.8! Sanozhi Difference -1.0 -0.8] -0.5 -0.0) -0.5
Rural Budget 2.6 2.9 2.9 3.0 2.9 & Health Budget 4.5 4.9 6.4 6.8 4.6
Market Expense 2.2 2.3 2.6 2.6 2.5 Care Expense 4.0 4.9 6.0 6.3 4.1
Difference 0.4] 0.6} 0.4 0.4 0.4] Difference 0.5 0.0) 0.4 0.5 0.5
Budget 8.2, 8.2 8.2) 8.6, 8.9,
Education | Expense 1.0 1.0 1.0 1.0 1.0
Yongding Difference 7.2 7.2 7.2 7.6 7.9
Health Budget 52.0) 65.0) 89.0 103.0 145.0
Care Expense 41.6] 52.0 71.2 82.4 101.5
Difference 10.4] 13.0] 17.8] 20.6 43.5

Source: Based on documents provided by the Executing Agency.
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People’s Republic of China
Ex-Post Evaluation of Japanese ODA Loan
Eco-environmental Construction and General Treatment Project of
the Yangtze Upper Reaches in Sichuan Province
External Evaluators: Kenji Momota and Makiko Oleynikov, IC Net Limited

0. Summary

This project was carried out in 12 counties in Sichuan to provide afforestation and vegetation cover,
and the construction of methane gas facilities to provide an alternative fuel in order to increase the
forest area, decrease soil erosion, and ultimately achieve an improvement of the environment.

This project has been highly relevant because at the times of both the appraisal and the ex-post
evaluation, it has been consistent with China’s development policy and needs at the state, provincial,
and municipality levels, as well as Japan’s ODA policy for China. Since the completion of the project,
forest growth has been in good condition, with increases in forest area and coverage, and consequent
decreases in sediment discharge, as well as other positive effects produced in counties covered by this
project. The construction of methane gas facilities has also produced results showing a reduction of
firewood use, with some secondary effects of improved living conditions for farmers. The facilities
have also been conducive as part of reconstruction work after the major earthquake in 2008. In terms
of effectiveness and impact, this project can be evaluated as having almost achieved, or being highly
likely to achieve, their criteria. Its efficiency has turned out to be fair, as although the project period
was within the plan, the project cost exceeded the plan. The sustainability of the effects this project has
produced is high, with no major problems found in its maintenance arrangements, or its technical and
financial aspects.

In light of the above, this project is evaluated to be highly satisfactory.

1. Project Description

Project Location Photo 1: A Forest Developed by the Project

1.1 Background
Since its founding in 1949, China has made national land afforestation as one of its basic policy

programs, developing arrangements and carrying out large-scale afforestation projects. However, to

satisfy demand for wood amid economic growth, the country has for a long time been cutting down



forests faster than a level where a certain forest coverage ratio can be maintained. Its coverage ratio of
8.6% immediately after the foundation of the state, increased by a mere 18.2 % (year 2004), leaving
the country ranked 119th (year 2004) in the world for forest area per capita as of that year. Excessive
deforestation and a consequent decrease in forest resources have caused natural disasters, seen
typically in great floods along the Yangtze River, deterioration of natural environments such as
deforestation and soil erosion, and a reduction in the productivity of farmland and pastureland, factors
of impoverishment in rural areas.

Located along the upper Yangtze River and with a warm climate, Sichuan Province had a higher
forest coverage ratio than China’s national average. However, a lack of appropriate forest management
has resulted in decreases in the forest stock volume and increases in the soil erosion area, causing
floods and other disasters. In particular, floods that occurred along the Yangtze in 1998 and 2004
caused great damage with more than 200 fatalities. This has demonstrated the growing need for

restoration of forest resources mainly as a way of controlling soil erosion.

1.2 Project Outline
The objective of this project is to carry out in 12 county-class administrative units in Sichuan

Province (Bazhou District, Shenjiao City, Yuanba District, Xichong County, Zizhuang County,
Dujiangyan City, Daan District, Pingwu County, Changning County, Tongchuan District, Weiyuan
County, and Jiangu District), afforestation and vegetation cover, as well as construction of facilities
that should supply methane as a substitute for forests being cut down for fuel which will help reduce
deforestation for the purposes of increasing forest area, decreasing soil erosion, and thereby achieving

an improvement of the eco-environment in areas covered by this project.



facilities for farmers as its main components. They have each produced outputs outlined below.

(1) Afforestation
In line with the categories set out in the Forest Law of China, the afforestation program has
developed protection forests, mountain closures, and economic forests. They each have characteristics

listed below.

1)

2)

3)

(2) Vegetation cover

categories of plants: protection vegetation, intended mainly to protect water sources; and economic

Pingwu  Guangyuanshi

Zizhuang Bazhongshi

Dazhoushi

Shenjiaoshi Xichongxian

Dujiangyan Chengdu

Weifanxian

Zigongshi
Luzhoushi

Zhangning
xian

Source: Prepared by the external evaluators
Figure 1: Twelve Target Counties and Cities of the Project

pharmaceuticals.

This project includes programs for afforestation, vegetation cover, and construction of methane gas

Protection forests: Intended mainly to conserve water and soil, protect water sources, and preserve
Mountain closures: Primeval forests where people are prohibited from entering in the hope that it

will help trees and plants grow by themselves.

Economic forests: Intended to raise fruit trees and produce raw materials for industrial goods and

The vegetation cover program has been carried out in ways similar to afforestation for two

vegetation, developed to produce marketable plants.




(3) Methane gas facilities

Methane gas facilities are designed to ferment excrement from hogs and other domestic animals
and/or humans and produce methane as a substitute for the firewood that farmers have been using for
fuel, thereby preventing their illegal logging. Their specific arrangements are shown below: a
fermentation pool, connected to a livestock barn and/or a toilet, allows excrement to flow in and

generate methane, which then goes through a pipe to a kitchen and a bathroom, where it is consumed.

Source: Materials provided by JICA

Figure 2: Overview of Methane Gas Facilities

Loan Approved

Amount/Disbursed Amount 6,503 million yen / 6,401 million yen

Exchange of Notes Date/Loan

Aarasinet: Shuiis Die March 2005 / March 2005
Interest Rate 0.75 %
Repayment Period 40 years
Terms and Conditions (Grace Period) 10 years)
Conditions for General untied
Procurement:
Borrower /Executing Government of the People’s Republic of China /
Agency(ies) People’s Government of Sichuan Province
Final Disbursement Date July 2012

Main Contractor
(Over 1 billion yen)

Main Consultant
(Over 100 million yen)

F/S: Sichuan Engineering Consulting and Research

Feasibility Studies, etc. Institute (Sichuan Engineering Consulting Center); April

2004

[Technical cooperation]

e Model Afforestation Project in Sichuan I (2000)

Related Projects e Study on Reforestation in Anning Watershed in
Sichuan Province (2000)

e Sino-Japan Forestry Ecology Training Center Project




(2004)

[ODA Loan Project]

e Shaanxi Loess Plateau Afforestation Project (2000)

e Shanxi Loess Plateau Afforestation Project (2000)

e Inner-Mongolia Loess Plateau Afforestation Project

(2000)

Gansu Water-Saving Irrigation Project (2000)

e Xinjiang Water-Saving Irrigation Project (2000)

e Ningxia Afforestation And Vegetation Cover Project
(2001)

e Gansu Afforestation and Vegetation Cover Project
(2002)

e Inner Mongolia Afforestation And Vegetation Cover
Project (2002)

e Hubei Afforestation Project (2003)

e Jiangxi Afforestation Project (2003)

[Other international or aid organizations, etc.]

World Bank

e National Afforestation Project (1990)

e Project for Forestry Development in Poor Districts
(1998)

e Project for Sustainable Development of the Forestry
Sector (2002)

KfW Development Bank (Germany)

e Natural Resources Preservation Project (1997)

e Afforestation and Resources Preservation Project
(1998)

EU

e Project for Sustainable Development of the Forestry
Sector (2002)

2. Outline of the Evaluation Study

2.1 External Evaluators
Kenji Momota, IC Net Limited

Makiko Oleynikov, IC Net Limited

2.2 Duration of Evaluation Study
This ex-post evaluation was carried out as follows.

Duration of the Study: August 2014 — November 2015
Duration of the Field Study: November 26 - December 11, 2014, and April 26 - May 9, 2015

2.3 Constraints during the Evaluation Study
For this project, a broad-area enterprise covering 12 county-class administrative units (hereinafter

“counties”) in Sichuan, the External Evaluators found it impossible to visit all the counties for the field

study and inspect the project sites there. Instead, they picked six of the 12 counties as samples that



they should visit for the field study." Some of the data and analysis results are based on findings of the
sample survey. When measuring the effectiveness of the project, some of the data for specific areas
covered by the project, especially the forest coverage ratio and sediment loss hectares, were replaced

with those for the entire county because of the unavailability of such data.

3. Results of the Evaluation (Overall Rating: A?)

3.1 Relevance (Rating: @)
3.1.1 Relevance to the Development Plan

1) Relevance to the Development Plan at the Time of the Appraisal

After the great flood of the Yangtze River that occurred in 1998, the Chinese government
formulated and promulgated the National Plan for Ecological Construction in January 1999. Turning
around from the government’s conventional disregard for the eco-environment, the National Plan
formed a nationwide framework for eco-environment protection over the next 50 years, covering four
fields: forestry, water management, agriculture, and environmental protection. It set short-term,
medium-term, and long-term numerical targets for environmental improvement, four areas the focus

should be placed on going into 2010, and the priority challenges that needed to be addressed.

Table 1: Major Targets of the National Plan for Ecological Construction
Short-term targets e Preventing soil erosion (60 million ha)
(1998-2010) e Preventing desertification (22 million ha)

e Increasing forest area (39 million ha)

e Achieving a forest coverage ratio of 19 %

Medium-term targets Preventing soil erosion (60 % of area where

(2011-2030) erosion is preventable)

e Preventing desertification (40 million ha)

e Increasing forest area (46 million ha)

e Achieving a forest coverage ratio of 24 %

Long-term targets e Preventing soil erosion (entire area where

(2031-2050) erosion is preventable)

e Completing afforestation over the entire area
suitable for planting

e Achieving a forest coverage ratio of 26 %

With regard to the Yangtze River, the National Plan stated that watershed protection forests should
be secured along the middle and upper courses of the river by 2010. Specifically, its middle and upper
basins, which include Sichuan Province, were designated as priority areas where precedence should be

given to eco-environmental development. Accordingly, the 10th Five-Year Forest Plan (2001-2005)

! Samples were evenly selected from the counties the evaluators were able to visit during the evaluation study period in the
province from each of the northern, southern, eastern and western parts. Some of the samples were picked out in areas
affected by the Sichuan Great Earthquake.

2 A: Highly satisfactory, B: Satisfactory, C: Partially satisfactory, D: Unsatisfactory

3 ®: High, @): Fair, O: Low



referred to the protection of natural forests in the upper Yangtze basin and other areas, as well as the

expansion of sediment loss prevention area by 25 million hectares among the targets that it set.

2) Relevance to the Development Plan at the Time of the Ex-post Evaluation

Among its medium-term targets, the “11th Five-Year Forest Plan” and the National Plan for Long-
and Medium-Term Forestry Development, announced in 2006, stated that by 2020, a forest coverage
ratio of 23 % or more should be reached, and that the western priority area should see a great
improvement in its ecological conditions. The Enforcement Ordinance for the Forestry Act of China
(2005) also positions carrying out protection forest projects on an ongoing basis to foster forest covers
as a priority challenge. The 12th Five-Year Forest Plan (2011-2015), formulated under the medium
and long-term vision, again refers to protection and restoration of forest covers, with recovery of the
forest coverage ratio one of the aims of its development plan for the forestry sector. It emphasizes that
in the “Three North Areas” (Northwest, North China, and Northeast areas), the Yangtze River basin,
and the Pearl River basin, among others, protection forest projects should be continued to create
greater forest vegetation, and that along the Three Rivers (Yangtze, Huang, and Lancang) forests and
vegetation cover should be protected and restored to enhance their capacity to prevent soil erosion and
preserve water sources. To materialize the concepts described above, the Sloping Land Conversion
Program, one of the Six Major National Forestation Programs, has been underway since 2003. The
greening program restores farmland developed in mountainous regions, on slopes with an incline of 25
degrees or more, to a forest or grassland, positioned in the Great Western Development Program, a
national development project, as an important environmental conservation measure. During on-site
consultation with the executing agency, it was confirmed that under the said national plan,
eco-environmental protection projects, including this one, had been formulated and carried out, and it
should be recognized that this project has been highly relevant to the development policy programs

mentioned above.

3.1.2 Relevance to the Development Needs

1) Relevance to the Development Needs at the Time of the Appraisal

While Sichuan Province has a forest coverage ratio of around 20 %, higher than the national
average, 18 %, it saw its forest stock volume declining because of poor forest management, with the
functional versatility of forests being impaired. In addition, imprudent deforestation in the upper
Yangtze River basin, which caused deteriorated soil erosion, ecological destruction, and sediment loss,
helped cause the great floods along the middle and lower Yangtze in 1998, leaving extensive damage.
Against such a background, the Sichuan government intended to expand afforestation, vegetation
cover, and water-soil runoff prevention areas by 1.3, 1.15, and 4.5 million hectares, respectively,

during the “10th Five-Year Forest Plan” period.



2) Relevance to the Development Needs at the time of the ex-post evaluation

The 10th Sichuan Five-Year Plan for Environmental Preservation (2005-2010), laying down the
overall targets for the eco-environment, presented a program for protecting the Minjiang River, Tuo
River, and Jialing River, all of which are tributaries of the Yangtze, as priority areas. The program has
been inherited by the 12th Five-Year Plan (2011-2015), now underway, which again carries as one of
its targets the restoration of forest resources as part of ecosystem protection, which demonstrates that it
still maintains a position as one of the important development targets.

The needs for such initiatives became all the more evident after the Sichuan Great Earthquake, in
2008. The massive earthquake struck major habitats for pandas and other rare wild animals, as well as
important water source areas in the upper Yangtze basin. After the earthquake, the Forestry Agency of
Sichuan formulated the Plan for Recovery and Restoration of the Forestry Ecosystem after the Sichuan
Great Earthquake. The Plan determines that over the entire area of damaged forests, vegetation must
be ecologically restored in 300,000 hectares, among which 90,000 hectares should be left to recover
naturally, while 180,000 hectares should be rehabilitated artificially, with the remaining 30,000

hectares restored through artificial sowing®.

As described above, improvement of the eco-environment in the western part of China through
restoration of forest resources has turned out to be critical not only for the natural environment but in
terms of disaster prevention and better living conditions. As a particularly important water source area,
the upper Yangtze basin, which includes Sichuan, has growing needs for water resource development
and management. In addition, on the way to recovery from the 2008 earthquake, greater effort is being

expended to restore forest resources.

In light of the above, this project, which is highly consistent with the initiatives mentioned above,

should be evaluated as relevant to their development needs.

3.1.3 Relevance to Japan’s ODA Policy

At the time of the appraisal, major policies set out by Japan regarding its ODA for China were
presented as the Economic Cooperation Program for China, laid down by the Ministry of Foreign
Affairs in 2001, and the Guidelines for Economic Cooperation Service Overseas (1999-2002), set out
by JICA.

Shifting from conventional infrastructure development for the coastal regions, the Economic
Cooperation Program for China (2001) presented a policy of giving greater emphasis on preservation
of the environment and ecosystem amid growing severity regarding pollution and destruction,
improvement of public welfare and social development in the inland regions, human resource
development, institution building, and technology transfer, among others, with these six issues set as

priority areas: (1) cooperation for dealing with environment problems and other global-scale

* Seeds are systematically sowed manually by people to achieve afforestation.
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challenges; (2) support for reform and opening-up; (3) facilitation of mutual understanding; (4)
support for overcoming poverty; (5) support for private-sector activities; and (6) promotion of bilateral
cooperation. This program is relevant to Priority Area (1), where assistance should be given for
measures to control water contamination and other pollution problems, and for the sustainable use of
water resources. Under the Guidelines mentioned above, JICA has positioned “environmental
preservation” and “human resource development™ as two priority areas, with the western, northeastern,
and central parts of China, as well as other inland areas, designated as priority regions. In the field of
“environmental preservation,” the agency says that in inland rural areas particularly, where many
low-income people live, they deal with problems related to the environment in a broad sense, which
should also include the living environment, such as damage from floods resulting from soil erosion,
damage done by wind-blown sand to farmland and worsening living conditions due to deterioration in
the natural environment. This project turns out to be consistent with the Guidelines in many areas,
such as the regions to be covered and priority areas. Thus the project is highly relevant to Japan’s
ODA policy.

In light of the above, this project has been highly relevant to the country’s development plan and

development needs, as well as Japan’s ODA policy. Therefore its relevance is high.

3.2 Efficiency (Rating: @)
3.2.1 Project Outputs

This project includes programs for afforestation, vegetation cover, and construction of methane gas
facilities for farmers as its main components. The sections below report the state of development by

output.

(1) Afforestation
In line with the categories set out in the Forest Law of China, the afforestation program has
developed protection forests, mountain closures, and economic forests. Below are the details showing

the state of development by category, and the development results of any ancillary facilities.



Table 2: Outputs of This Project (Afforestation)

Plan Actual Actual/Plan
2004 2014 (%)
Afforestation (ha) 69,496 88,705 128 %
Protection forest 27,981 34,324 123 %
Mountain closure 30,480 41,863 137 %
Economic forest 10,900 12,378 114 %
Seedbed 135 140 104 %
gtc'i‘l‘i’:i:?“ engineering 62,188 48,317 78 %
Reservoir (units) 11,398 8,332 78 %
U-shaped gutter (units) 4,780 2,933 61 %
Silt basin (units) 46,010 37,052 81 %

Source: (Plan) Data provided by JICA; (Actual) Data provided by JICA and responses of the
executing agency to the questionnaire

The afforestation area exceeded the initial plan, while fewer civil engineering facilities have been
completed than were planned. Viewed by county, all the districts have achieved the target figures set in
the plan, except Tongchuan District, where protection forests have failed by a small margin to reach
the level of hectares stated in the plan.

Dujiangyan City, Pingwu County, Shifang City, Zitong County, Yuanba District, and some other
counties were severely hit by the Sichuan Great Earthquake. Protection forests, mountain closures, and
economic forests which were developed there as part of this program were also damaged. In view of
changes in the geographical features and restoration after the earthquake, the afforestation plan was
reviewed in terms of afforestation hectares, and it was decided that trees should be planted over a
larger area. As a result, more hectares have been afforested than the original target. Throughout the
process, supplemental planting has also been carried out.

During the project period, material prices and labor costs rose by about 15 % from the time that the
plan was formed, and in some buildings that had been completed were damaged by the earthquake and
had to be restored. As a result, a smaller number of reservoirs, U-shaped gutters, silt basins, and other
small-scale water management facilities have been constructed than were planned, with some

adjustments made in their design, so that the overall functionality could be maintained.
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Photo 2: Before Afforestation (Project Area in Photo 3: After Afforestation (Project Area in
Xichong County) Xichong County)

Photo 4: Reservoir in Changning County Photo 5: Seed nursery in Changning County

(2) Vegetation cover

For this project, vegetation cover includes two types of plants: protection grass and economic grass.

Table 3: Outputs of This Project (Vegetation Cover)

Plan (2004) écot}lj; A“‘E;a/lo/)man
Vegetation cover (ha) 22,510 18,792 83 %
Protection grass (ha) 15,048 12,795 85 %
Economic grass (ha) 7,461 5,997 80 %

Source: Data provided by the executing agency

Vegetation cover has only reached a little more than 80 % of the plan. The executing agency says
that this was a result of adjustments made to modify the original plan after the earthquake by adding

afforestation areas and building more methane gas facilities.
(3) Development of methane gas facilities

Two types of methane gas facilities have been developed: those for single-family farmhouses and

multiple-family facilities for settlements. The results are shown in the table below.
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Table 4: Outputs of This Project (Methane Gas Facilities)

Plan Actual (2014)  Actual/Plan (%)
Single-family 24,880 33,187 133 %
Settlement 15 15 100 %

Source: Data provided by the executing agency

After the original plan was modified after the earthquake, surpluses of funds for equipment and
materials procurement, and training were appropriated to the methane gas facilities, and a much
greater number of facilities have been constructed. Behind the increase lies the fact that these facilities
have been adopted as part of the aid provided for people suffering from the disaster to provide them
with greater benefits in their living conditions. As seen in Dujiangyan City, where an additional 1,500
houses were equipped with methane gas facilities, some of the counties that were not targeted by the

original plan also saw methane gas facilities installed there.

(4) Training and technical guidance

In addition, a total of sixty people came to Japan to participate in training over five sessions.
Originally, training seminars were to be held both in Japan and China, but it was decided that seminars
should be given only in Japan, with a larger number of participants. This was because after the

Sichuan Great Earthquake in 2008, a special training course on earthquake-related issues was set up.

3.2.2  Project Inputs
3.2.2.1 Project Cost
At the time of the appraisal, the project cost was estimated at 10,615 million yen, of which foreign
and local procurement was expected to amount to 6,503 million yen and 309 million yuan,
respectively. The actual cost of the project was 12,138 million yen, of which foreign and local
procurement amounted to 6,401 million yen and 392 million yuan, respectively, larger than planned, at
114 % of the plan.

Table 5: Comparison of Planned and Actual Project Cost (Unit: million yen)
Plan Actual

Item Total ODA loan Total ODA loan | Actual/Plan
Afforestation 5,949 4,173 8,414 4,560 141 %
Vegetation cover 1,203 840 1,145 570 95 %
Methane gas facilities 1,336 976 2,112 1,180 158 %
Equipment and materials 443 443 132 71 30 %
Others (incl. training) 742 6 336 20 45 %
Reserves 942 65
Total 10,615 6,503 12,138 6,401 114 %

Source: (Plan) Data provided by JICA; (Results) Data provided by the executing agency;

*1:  (Exchange rate at time of planning) RMB = ¥13.3

*2:  (Exchange rate) RMB = ¥14.63 (Average from 2005 to 2013; this rate was used by the provincial Project Management
Office for conversion.)
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The project cost increased because of the factors listed below, the same as mentioned above in the
section of project outputs.

(1) Adjustment for changes in the scope (increased afforestation and methane gas facilities, and
decreased vegetation cover)

(2) Restoration after damage by the Sichuan Great Earthquake in 2008 (damaged afforestation,
vegetation cover, methane and water management facilities, etc.)

(3) Changes in the exchange rate, and increased material and labor expenses (Increases were seen
especially in the unit cost for development of infrastructure that required civil engineering work,
such as reservoirs.)

(4) Afforestation, carried out mainly with labor provided in kind by farmers, saw little increase in
development cost per hectare, although expenses increased in proportion to the extended

afforestation area.

Increases in the project cost are attributable in part to increased outputs, especially in afforestation
and methane gas facilities. However, taking into account the narrowed scope of vegetation cover and
decreased water management facilities (60 to 80 % of the plan), partial incompletion of training,
canceling procurement of equipment (about 380 million yen), and higher material expenses’, it is fair

to say that the actual cost was higher than planned.

3.2.2.2 Project Period
At the time of the appraisal, the project period was planned to be 66 months from July 2005
through December 2010. The project started in July 2005 and was completed in December 2010

(duration of 66 months), exactly as planned.

Table 6: Project Period: Plan and Result

Result/
%

Outputs Plan Result Plan

. July 2005 - December 2010 o
1. Afforestation (66 months) As planned 100 %
2. Vegetation August 2005 - December 2007 August 2005 - December 2010 2249
cover (29 months) (65 months) °

October 2005 - December 2009 | October 2005 - December 2010 0
3. Methane (51 months) (63 months) 124%

Source: (Plan) Provided by JICA; (Actual) Data provided by the executing agency
*: Project completion is defined as the time of construction and/or development for all the sub-projects having been finished,
with final inspections performed.

Viewed by output, completion was delayed for vegetation coverage and methane gas facilities.

Below are the major factors that had significant impact on the progress.

> For instance, afforestation expanded to 128 % of the plan on an output basis, with an increase to 141 % on a project cost
basis, more than 10 percentage points higher.
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(1) Suspension of construction work after the earthquake, and readjustment of the project plan. Despite
differences in severity of damage from the earthquake, Dujiangyan City, Pingwu County, Shifang
City, Zitong County, Yuanba District, and some other counties particularly suffered many
infrastructure damages such as reservoirs, U-shaped gutter, etc.

(2) A major delay in vegetation cover was caused by a longer lead time before grass seeds had been
delivered, and planting depending on seasonal factors, which hindered vegetation cover work from
going on as planned.

However, because these outputs were originally planned to be completed in a shorter period than

afforestation, the entire project, including afforestation, was finished as planned.
As seen above, the project period was as planned.

3.2.3 Results of Calculations of Internal Rates of Return (Reference Only)

At the time of the appraisal, only the economic internal rate of return (EIRR) was calculated, which
turned out to be 12 %. At the time of the ex-post evaluation, it was concluded that recalculating the
rate would be difficult because of the following reasons.

(1) It was not possible to identify the original calculation formula, based on which calculation should
be performed.

(2) Reliable data were unavailable as none of the local forestry agencies or other organizations had
recorded accurate landslide and other sediment related disaster data, and estimations were difficult.

(3) With project forests still in the process of growth, it was too early to say whether they were
evidently effective to prevent disasters, and any recalculation at that point in time would have

produced nothing more than provisional estimates, which are of no use for effective analysis.

In light of the above, although the project period was within the plan, the project cost exceeded the

plan. Therefore, the efficiency of the project is fair.

3.3 Effectiveness® (Rating:®)

3.3.1 Quantitative Effects (Operation and Effect Indicators)

This project includes programs for afforestation, vegetation cover, and construction of methane gas
facilities for farmers as its main components. They were separately evaluated with regard to outputs
they had produced. Below are the major viewpoints for evaluation.

(1) Afforestation and vegetation cover: The External Evaluators examined how many hectares of
forest were added, and as a result, how well the loss of soil was controlled. Among specific
indicators to be examined were afforestation area, forest coverage ratio, survival rate of
afforestation area, and loss of soil. However, at the time of the ex-post evaluation, it was likely to
be too early to examine expansion of the forest area, decrease of soil erosion, and other effects.

Accordingly, evaluation was performed at that point in time only to estimate how much effect

8 Sub-rating for Effectiveness is to be put with consideration of Impact.
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might be produced in the future. The evaluation referred to data from the entire province or county,
instead of those from the specific districts covered by the project, because of the unavailability of

such data.

(2) Methane gas facilities: The External Evaluators assessed how much firewood consumption was

reduced, and with the introduction of the new facilities, what changed in the farmers’ living

environment.

(1) Operation and effect indicators

Below is a summary of the major indicators for this project.

Table 7: Major Indicators of the Afforestation Program

Baseline Target Actual Actual Actual Actual
Indicator 2003 2010 2010 2011 2012 2013

Baseline ~ Completion | Completion 1 year after 2 years after 3 years after

year year year completion completion completion

Total afforestation area in 12 counties
(10,000 ha) 78 88 92 93 94 95
Afforestation area und