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PREFACE

This Réport presents the findings of the Re-evaluation Study of the Sagarnath
Forestry Development Project in Nepal. ’

A project performance audit report is prepared within a few years after a project
is completed, and the information available is often inadequate to establish firm conclusions
about project sustainability and long-term socioeconomic and institutional development impacts.
To provide a better insight, the Post-Evaluation Office re-evaluates selected projects about five
years after the initial performance audit.

The Re-evaluation Study is based on examination of relevant reports and available
data from various sources including the Bank files, Appraisal Report, Project Completion Report
and Project Performance Audit Report. Under Bank TA No. 1846, the Post-Evaluation Office
also engaged the services of local consultants in Nepal during March-April 1993 to carry out a
tracer study and a household economic survey to assess the Project impact and benefits. The
findings of the Re-evaluation Mission that visited Nepal in June/July 1993 also form a basis for
the Study. The Mission visited the Project site and held discussions with the officials of Forestry
Products Development Board and concerned Government and other agencies.
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BASIC PROJECT DATA

SAGARNATH FORESTRY DEVELOPMENT PROJECT

[Loan No. 334-NEP(SF)]

: As per Bank ,
KEY PROJECT DATA ($ mn): Loan Documents At Reformulation Actual
Total Project Cost 13.212 9.587 6.233
Foreign Currency Cost 7.950 6.150 3.617
Bank Loan Amount/Utilization 4.900 3.100 1.937
Bank Loan Amount/Cancellation 1.161
Amount of Co-financing 1.692
Supplementary Co-financing a/ 0.460
KEY DATES: Expected Actual
Fact-Finding 26 April-12 May 1977
Appraisal 10 September-6 October 1977
lLoan Negotiations 14-15 Novmeber 1977
Board Approvai 20 December 1377
lL.oan Agreement 27 March 1978
l.oan Effectiveness 27 June 1978 14 September 1978
Reformulation ' November 1982
Project Completion June 1985 15 June 1986
Loan Closing 15 June 1985 23 February 1987
Months (Effectiveness to Completion) 84 94
KEY PERFORMANCE INDICATORS (%): Appraisal Reformulation PCR PPAR Re-Evaluation
Estimated Economic Internal Rate of Return 41.0 40.0 21.7 15.4 12.7
Estimated Financial Internal Rate of Return 18.0 16.0 11.0 13.0 119
BORROWER: His Majesty’'s Government of Nepal
EXECUTING AGENCY: Forest Products Development Board
MISSION DATA:

Type of Mission No. of Missions - Person-days
Fact-Finding/Pre-Appraisal 1 17
Appraisal/Loan Negotiations 1 27
Reformultion 1 45
Program Administration 18 222
Project Completion 1 28
Post-Evaluation 1 26

2 30

Re-evaluation

a/ From the Australian International Development Assistance Bureau.
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I. HIGHLIGHTS

1. During 1979-1985, the Sagarnath Forestry Development Project helped establish
a 4,150 hectare (ha) plantation in Nepal to reforest heavily degraded forest land. It included for
the first time large-scale introduction of exotic tree species such as Eucalyptus camaldulensis.
The Forest Products Development Board (FPDB) was the Executing Agency. At post-evaluation
in 1987, the Project was considered to have met its objectives of augmenting the domestic
supply of fuelwood, generating employment and income opportunities, training forestry staff,
and serving as a model for future plantations. With an economic internal rate of return (EIRR)
of 15.4 per cent, the Project was also considered economically viable. Concerns were, however,
raised about institutional weakness of FPDB.

2. At re-evaluation, because of weak management and operations, the yield and
benefit estimates are to some extent lower. Poor soil conditions, low availability of mechanical
equipment for land clearing, reduced intercropping, nonuse of fertilizer in nurseries and fire
damage contributed to stunted tree growth. The Project, however, continues to be economically
viable and is expected to fulfill its role in augmenting fuelwood and timber supplies. The Project
has generated a number of socioeconomic benefits such as additional foodcrops, and increased
employment and income opportunities, with greatest share of benefits going to the poor and
women. The plantations have a generally positive environmental impact but monitoring of the
long-term impact of eucalyptus on soil fertility and on the agricultural lands in the vicinity is

called for.

3. Because the Project was successful, further plantations were established in
Sagarnath and Nepalgan] in the Western Terai under the Bank-financed Third Forestry
Development Project’ and woodlots were established on private farmlands. Community
association with and participation in activities such as protection of young plants, controlled and
rotational grazing, and intercropping has evolved and need to be promoted and supported by
further initiatives and incentives.

4. Weak institutional framework and management is a serious concern and could
jeopardize Project sustainability, as it has contributed to suboptimal yields and financial and
economic benefits. Upgrading FPDB to a fully autonomous organization with total accountability
is critical to ensure that its operations are sustainable and commercially profitable. At a
microlevel, development of management plans and manuals, institutional strengthening in
management information, commercial accounting systems, marketing, equipment maintenance
and procurement and inventory control deserve priority attention. To this end, as an immediate
first step the Bank should consider providing a small-scale technical assistance to build on the
past inputs and enhance substantially the impact, productivity and sustainability of the Project.
Techniques such as improved seeds, tissue culture and other superior nursery practices, use
of chemical fertilizer and irrigation are needed to increase the yields of forest plantations.

5. Policy planners in Nepal are doubtful whether cost-intensive plantations are their
best option for reforestation and whether natural regeneration could accomplish the task at
much lower costs. The Re-evaluation Study concludes that regeneration is preferable where
degradation is not heavy and regeneration capacity has not been permanently impaired,
however, nonforested areas or heavily degraded forest lands require replanting with appropriate
species. A cost-effective acceleration of reforestation and maximization of returns could also

¥ Loan No. 749-NEP(SF), for $10 million, approved on 31 October 1985.
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be achieved if protection programs for the less degraded forests were complemented by
plantation investments in the smaller but heavily degraded peripheral areas, which could act as
effective buffer zones with intensive management between settlements and natural forests,

6. Other important lessons are that community participation in plantation operations
such as protection, intercropping and rotational grazing benefits the plantation and the
communities; that research and field trials are essential to match soils with species and should
precede all plantation programs; and that future plantation expansion or establishment should
be preceded by careful environmental evaluation.

. BACKGROUND
A. Project Rationale and Objectives
7. The Project was approved by the Bank in December 1977 with the primary

objective of establishing a tree plantation comprising 10,000 ha of fast-growing trees to replace
depleted and degraded natural forest. The plantation was intended to augment the domestic
supply of fuelwood and timber and to provide employment for landless and unskilled laborers
in Nepal's central Terai.¥ The Project was also expected to provide training in forestry
operations to staff of the Department of Forests (DOF). In addition, the Project was intended
to serve as a model for providing a prototype for the revival of similarly degraded forests in
Nepal's eastern and western Terai.

B. Project Implementation and Evaluation

8. Implementation of the Project was completed in 1986 after a major reformulation
in 1982, when the plantation area was scaled down to 4,150 ha. Total Project cost was $6.23
million with a foreign currency component of $3.62 million. Of these costs, the Bank loan
financed $1.94 million and the Organization of Petroleum Exporting Countries Fund provided

$1.69 million.

9. The Executing Agency was FPDB. The Project was post-evaluated in 1987.%
The Project generated considerable employment and income opportunities for rural laborers and
women and at audit was considered to be financially and economically viable. The Project
Performance Audit Report (PPAR) concluded that the reformulated Project had successfully
achieved its objectives and was likely to remain a worthy model for emulation and replication.
The PPAR also noted that the long-term sustainability of the Project depended on FPDB
adopting an improved institutional framework with adequate flexibility and upon the adoption
of systematic fire protection measures. The successful execution of the Project induced the
establishment under the Third Forestry Development Project (TFDP)¥ of a second phase of
plantations, i.e., Phase 2 at Sagarnath and new areas in Nepalganj in the western Terai.

C. Objectives of Re-evaluation

10. At post-evaluation in 1987, the estimation of the benefits from plantation growth
was based on early estimates of the mean annual increment (MAl) of the trees. The

v The terai is an ecological zone in southern Nepal and northern India, an extension of the
Indo-gangetic plain. ’
¢ PE-226: Sagarnath Forestry Development Project (Loan No. 334-NEP[SF]).

¥ See para. 3.



3

socioeconomic and environmental impacts of the Project were still evolving. Re-evaluation of
the Project was timed to coincide with harvesting of the first lots of Eucalyptus camaldulensis
trees. At this time, a more definitive assessment could be made of the Project’s (i) long-term
benefits and sustainability; (i) long-term socioeconomic, environmental and institutional
development impacts; and (iii) contribution as a model and prototype for revival of other similar
degraded forests. The implementation during 1986-1992 of TFDP, covering the second phase
of plantations in Sagarnath and Nepalganj, provided an additional source of data for a more
realistic and comparative assessment of Project performance.

11. The Re-evaluation Study is based on a review of the Appraisal Report, the Project
Completion Report (PCR), PPAR, material in Bank files and discussions with Bank staff
members, During a Contact Mission in February 1993 and a Re-evaluation Mission in June-July
1993 to Nepal, visits were made to plantation sites and discussions were held with the officials
of the Ministry of Forests and Soil Conservation (MFSC), FPDB, World Bank, Finnish
International Development Agency (FINNIDA) and United States Agency for International
Development. For determining the employment and other socioeconomic impacts of the
Project, domestic consultants were engaged in March-April 1993 to carry out a tracer study .Y
The ongoing forest inventory in the Project area by the Government's Forest Survey Division in
collaboration with FINNIDA and FINNIDA's draft report for a Management and Utilization Plan
for Sagarnath Plantation also provided useful inputs for the re-evaluation.

12. Copies of the draft Re-evaluation Study were provided to the Borrower, the
Executing Agency and Bank staff concerned and comments received were taken into
consideration in finalizing the Report.

ill. FORESTRY SECTOR

A. Overview

13. Five and a half million hectares of natural forests in Terai, hills and mountains
comprise 37 per cent of Nepal's land area. Eleven per cent of the natural forests are in the
Terai. Of the total land area, degraded forests cover about 5 per cent and tree farms cover

another 4 per cent.

14, An increasing number of people who are living in extreme poverty have
encroached on and cultivated marginal land, causing rapid depletion of grasslands and forests.
In the Terai 18 per cent of forest and pasture lands have been degraded to shrublands through
severe over-utilization. [f the present trends continue, Nepal may lose 600,000 ha of natural

forests in the next two decades.

15, Forests are degraded when they are cut for agriculture, burned, or wood is
removed at an unsustainable rate. Considerable deforestation occurs when landless people
from the middle mountains migrate to and farm in the Terai, which they do not know how to
cultivate on a sustainable basis. Migrants often have no legal title to the land farmed, and thus
try to reap shortterm gains. In general, environmental and forest awareness is low. The
institutional structure in Nepal has long been inadequate to provide a framework for sustainable

management of the forest estate.

y TA No. 1846-NEP: Re-evaluation Study for the Sagarnath Forestry Development Project,
for $40,000, approved on 26 January 1993.
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Appendix 4
ENVIRONMENTAL IMPACT OF EUCALYPTUS
1. The introduction of eucalyptus trees in major industriai plantations in South and

Southeast Asia in 1960s and 1970s was accompanied by controversy and debate about some
of its adverse consequences. The apprehensions about depletion of water tables have been
proven to be unfounded in the Nepal Terai, where the water tables are generally well beyond
the reach of eucalyptus roots. In terms of water per kilogram of bio-mass produced, eucalyptus
is more efficient than most indigenous species as it uses, for example, only about 62 per cent
of water used by sissco. However, as eucalyptus grows faster than sisso, it requires more water
per hectare and it draws water from adjacent soils, which could reduce to some extent yields
in land near eucalyptus plantations.

2. Eucalyptus is also criticized for depleting the soil of nutrients. Repeated cropping
on short rotation, especially when all branches. lops and tops, bark and leaves are removed as
fuel, could deplete nutrients, just as could any single crop. At rotations, the need to fertilize has
to be recognized or repeated cropping could result in declining yields and possible
desertification. Further research on these aspects is essential to assess the magnitude of the
impact of soil depletion, and the contrcl and remedial measures that may be necessary.

3. it eucalyptus was replacing mixed natural forest, existing biodiversity would be
severely reduced. However, where it has replaced highly degraded forests, it has actually
contributed to increasing the biodiversity. FPDB reports high populations of monkeys, hares
and jungle rats in Sagarnath. The population of spotted deer and wild boar has increased but
is threatened by hunting by local people. Promotion of beekeeping, which is well suited to
eucalyptus plantations, will enrich the biodiversity. Recent research in neighboring northern
India on exotic monoculture plantations, including eucalyptus, indicates that birds are better able
to adjust and exploit such environments than was previously thought.

4. More monitoring - and research is needed to assess the environmental impact of
eucalyptus on soils, water tables and biodiversity. Plantation expansion should be preceded
by careful environmental evaluation and impact assessment.

(Reference in text: page 16, para. 71)
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Appendix 5
COMPARISON OF AVERAGE YIELDS IN
EUCALYPTUS PLANTATIONS AND NATURALLY
REGENERATING SAL FORESTS
1. Where forestry management practices were generally suboptimal, the average

mean annual increment for eucalyptus at Sagarnath was 8.7 cu m/ha but yields up to 23.0 cu
m/ha had also been recorded. Assessments elsewhere in Asia show that plantations of
appropriate species can achieve twice the growth rates of natural forest (10 cu m/ha per year
for plantations compared with 5 cu m/ha per year for natural forests). Actual regional growth
rates are 6-35 cu m/ha per year” but further research work in the Terai region to get more
reliable and representative production and product data is essential. Better techniques and
silvicultural management practices provide potential for substantial increase in yields.

2. Data about natural regeneration growth rates in Nepal is still scanty and available
only for research plots. Assessments of mean annual increment have varied from 1.2-3.9 cu
m/ha for the trial plot in Sagarnath? to 8.7-12.3 cu m/ha in research areas in Jogikuti (Butwal)
and Nepalganj areas in the Western Terai.¥ The reliability of the limited data in the Western
Terai is doubtful as firm data about the stocking of plots was not recorded when the protection

for natural regeneration was started.

3. Data was available for 100,000 ha of regenerated sal forests in the West Bengal,
India, in conditions similar to the Terai region in Nepal. With community protection, grazing
bans, and forest department’s silvicultural activities including stool cleaning, multiple shoot
cutting and enrichment planting, yields of about 5-7 cu m/ha per year have been recorded on

a 28-year rotation basis.

v World Bank, Strateqy for Farest Sector Development in Asia, Land Resource Unit, World
Bank Technical Paper Number 182, Asia Technical Department Series, 1992, p. 19.

¥ K.J. White, Tree Farming Practices in Bhabber Terai of Central Nepal, 1986, Manual No.
‘ 2, p. 142, :
¥ Tracer Study Report, pp. 43-44.

(Reference in text: page 17, para. 75)





