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INTRODUCTION

Fffective resource management is vital to any government's
attempt to sustain and improve the qualityv of life of its people.
Newspaper and magazine articles describing events in the developing
countries center increasinglv on the corsequences of overpopulation
and overutilization of natural resources. Vanishing forests,
famine, and floods are reported with such repularitv that notice is
scarcelv taken,

Statistics assembled hv His Majestv's Government (HMG) are
causing increasing concern. Based on these figures, approximately
one-fourth of Nepal's forests have disappeared during the past 25
vears--1 million hectares in just the last decade. At this rate,
there will he no accessible forests in the hill area in 15 years,
and none in the Terai in 25 vears.

HMC has given bigh priority to renewahle resource management 1in
its Sixth Five-Year Plan (1980-85), which specifically addresses
existing policies for land use, environmental restoration, and
conservation of natural resources, As a result of this emphasis,
HMC officials and staff of the Board on Science and Technology for
International Development (BOSTID) of the National Research Council
(NRC) selected renewable resource management as an appropriate topic
for an initial joint workshop, held in Kathmandu, February 6-13,
1981,

At the opening plenary session of the workshop, Makeshwar
Prashad Singh, Minister of Forests, and Mohan Man Sainju, member of
the National Planning Commission, supgested that participants
explore, in addition to the agenda items, practical recommendations
that would address the following needs:



o Better intra- and interagency coordination by the National
Council for the Conservation of Natural Resources, chaired
by the Minister of Forests. HMG jis supporting a
multidisciplinary approach to many activities during the
Sixth Plan period. The National Council was organized by
HMS to hring about integration and coordinatiun, to provide
overall policy direction, and to evaluate performance.

o Communication among and appropriate priority given to
natural resource management programs being implemented by
various ministries and departments of HMG.

o identification of areas where suitahtle technology for
intervention in renewable natural resources management is
available, fields where further research is required, and
informational gaps for which appropriate studies can be
carried out.

o How to obtain greater community involvement in the
management of natural resources, which is stressed in the
Sixth Five-Year Plan.

o A framework to conceptualize long-term management of
natural resources bevond the current plan, including ideas
for implementing recommendations.

M. D. Joshi, chairman of the Nepal panel; Roland J. Fuchs,
chaivman of the NRC panel; and U.S. Ambassador Fhilip Trimb’e also
addressed the opening session. The Panas ceremony (lighting of the
oil lamp) was conducted bv Minister Singb.

After a morning of plenarv discussions and a two-dav
ohservation visit to the Phewatal Watershed area in Pokhara,
workshop participants reconvened in Kathmandu and divided into five
working groups: (1) forest, rangeland, and wildlife management; (2)
watershed management 7nd irrigation; (3) agriculture and liveetock;
(4) energy; and (5) human resources. Fach working group chairman
read the recommendations that emerged from his group at a plenary
session, soliciting comments from the audience. Comments
appropriate for recommerdations were taken into consideration in the
final conclusions and recommendations contained in this report.



WORKSHOP SUMMARY

Fach working group met for three sessions over a two-and-a-
hal f-day period, which allowed panelists to participate in more than
one group. Groups were asked to address technical options, including
human resources, education, and training; and evaluation, including
consideration of capital requirements and human resources. Groups
werc also asked to provide recommendations and conclusions on short-
and long-term strategies and activities, institutional framework
needs, in-countrv training and research nzeds, and policies and
legislation.

Detailed recommendations and conclusions are contained in the
working group reports that follow. It is evident that a number of
the problems identificd in this report could be acted upon without a
significant expenditure of funds since they are organizational or
legislative in nature. The major recommendations that emerged from
the workshop are listed bhelow.

GOVERNMENT COOPERATION, INTEGRATION, AND LEGISLATION

1. It is important to move forward with strengthening the
newly-created National Council for the Conservation of Natura!l
Resourc:'s (NCCNR) which would serve as the main coordinating entity
within " MG for twe management of natural resources, The NCCNR should
be prov ded with the support staff and funding needed to carry out
its activities, such as:

o Formation of a special interagency committee of lawyera and
appropriate officials to review existing laws and policies
related to land ownership, land registration, and land
revenue.

o Creation of mechanisms, both formal and informal, to
promote interdepartmental coordination and cooperation and
to prevent duplicatior and overlap of duties.



2. To remove confusion repgarding desirable land use in different
phvsiographic regions, legislation outlining criteria for appropriate land
use should be enacted and a coordinating agency designated or established.
Responsibilities would include:

o Fuforcement of existing rules and laws to prevent misuse of forests
and other resources

o Implementation of a comprehensive educational program to inform
various resource users about good conservation practices

o Development of a national scttlement policy, in view of the rural
and agricultural character of Nepal's population and the serious
repional disparities in population ir relation to arable land

3. The wasic constraints to the alleviation of Nepal's energy probhlems
appear to he lack of a single, central agencv that deals exclusively with
energv and related problems and lack of coordination and communiczation
between instituticnal, private, donor. and government energv entities. Thus
establishment of a National Fnergv Commission should be considered, or, as an
alternative, the existing Water and Fnergy Commission should be
strengthened, This commission should have sufficient status to bring the
urgencv of the enerpv problem to the attention of both the government and the
people, and should have sufficient influence to develop a coordinated plan of
action, Tn addition, the Commission would:

o Prepare a national energy plan that focuses on specific annual
energy requirements and targets for each year of the Sixth
Five-Year Plan, thus integrating its efforts closely with those of
the National Planning Commission

o Svstematically implement technolugies in rural areas through
education, training, and demonstration efforts

o Fncourage research and development on alternative sources of energy
such as hiogas, small-scale hydro, and solar energy

o Establish clear targets or goals for each energy source per year
and monitor actual performance as a continuous function

o Fstablish a clearinghouse to exchange infcrmation on each energy
technologyv
FDUCATION AND MANPOWER TRAINING NFFDS
4, To improve general education and public knowledge of resource

management and conservation problems and practices, the elementary school
curriculum should be modified to emphasize agriculture and renewable rescurce

-



management relevant to a rural population. General education in academic
secondarv schools, colleges, and universities should include a required
component on Nepal's resource and environmental management prohlems,

5. To attract stadents interested in field- or production-oriented
careers rather than administrative positions, selection and admission
procedures of agriculture/resource schools, including vocational secondarv
schools, should he revised to favor those with rural hackpgrounds and actual
farming experience and appropriate incentives should he provided. Ffforts
should also bhe made to increase the proportion of women in secondarv,
vocational, and higher institutions, perhaps through quotas or scholarship
programs,

h. To address two current problems--an inadequate number of
agricultural resource personnel in field positions and dissatisfaction with
the terms of service and career advancement--manpower policies should be
reviewed and reformulated as necessarv, and improved means of measuring job
performance should be devised. 1In addition, new approaches to overcoming
transportation and communications hardships experienced in fieldwork should
be developed.

7. Covernment research and extension efforts are hepinning to provide
a flow of technologies to hill farmers. However, the speed of this flow is
hampered bv the large numher of diverse hill environments, duplication of
extension «fforts, poor training and motivation of government workers in
contact with kill farmers, and insufficient understanding ot loca!
socioeconomic constraints to technolopv transfer. Prioritv attention should
he given to (1) economic and social research on conditions that facilitate
adoption of new practices and encourage higher levels of production from
public lands, and (2) a studv of government operations in hill areas that
concentrates on interagencv planning and coordination, especiallyv on
research, extension, credit, and marketing arrangements. In addition to an
excten. ion service, dissemination of infoarmation and appropriate technologv
could be aided bv (1) reinstituting the National Development Service with a
substantial emphasis on resource management procrams; (2) using individuals
skilled in resource management and related technologies and industries, but
who lack academic credentials, as consultants in demonstration and training
programs; and (3) studving superior resource management techniques on the
part of individual ethnic and caste groups to determine the feasihility of
wider diffusion and adoption,

R, The capacity of and accessibility to the national network of
agricnlture’resource training institutions must be improved. Thus highest
urieritv shesld be placed on establishing the Institute of Renewable Natural
Resivyces ' ‘RNR) at Pokhara which will focus its programs on the
underserviced hill areas. Anv future training institutions should be
carefully located with special consideration given to the Regional
Development 7one centers in the bills and should be integrated with other
educational institutions.
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9. To improve management capabilities in Nepal generally, including
those in the resource management sector, and to foster interagency
cooperation, establishment of a resident college of organization and
management to serve both the public and private sectors should be
considered. The college would focus on pre-service management training for
selected government administrative officers, and could also provide
imrservice training,

LOCAL IMPLFMFNTATION AND VILLAGF INCENTIVES

10, Apric:itural production in the hills is not keeping pace with hill
peoples' needs fcr food and fiber, higher incomes, and more jobs. Thus
agricultural productivity must be increased through the use of new or
improved agricultural techniques, intensified cropping, and improved animal
nutrition, breeding, and disease control. Priority attention should be given
to (1) inmproved varieties and more productive strains of existing hill plants
and animals; (2) alternative profitable crop and livestock combinations for
densely populated hill environments; and (3) soil nutrient and moisture
maragement, with emphasis on the economic consequences of using organic or
inorgaric tertilizers and ir.igation water.

11. Productivity of public lands must be maintainea or increased
through substantiallv enhanced local responsihilitv for and management of
forest and range resources.

12.  Behavorial, lepal, and administrative constraints impede greater
community involvement; however, thev can be overcome. For example, it is
recommended that additional forms of agricultural land use, such as fodder,
tree orchards, and rotational farming, be lepally recognized and that
traditional forms of resource management be incorporated into a legal
resource management framework.

13. Local resource management plans require agreement on strategies and
responsibilities which can only he reached through mutual accommodation and
compromise. Hence in 1ncal planning, manager and planners should go to the
people and not expecc tbe people to come to them. Also micro-level planning
should be executed through provision of better alternatives and incentives to
cover short-term costs, rather than coercive measures based solely on
technical grounds.



WORKING GROUP REPORTS
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FORFEST, RANCFLAND, AND WILDLIFE MANAGEMENT

Although this chapter contains conclusions and recommendations
for manazing XNepal's forests, ranpeland<, and wildlife, these
resources were examired in relation to other naturai recearces and
In the ¢ ~t.nt af YNeral's overall developrent,

This weorringe group considered lands manaped hy M2 Nepartment
of Forests and Departrent of National Parie and Wildlife
Conservaticrr., Although land managerient by thre Departre~t of Se1l
Conservation and Watershed Management (DSCWM) was also considered,
the watershed rinacement and irrisatisn working group tock a closer
look at this der .rtrent,

“epal's land area is ahout 145,00N square kilometers, of which
about 30 percent 1s censidered forest land and is managed bv the
Departrent of Foreste, Heowever, the designation "forest land" does
not necessarilv mean a forest exists on the land. Rather, "forest
land" i1s a residual cateporv that contains lands not managed bv
other agencies. For exarple, treeless land used orimarilv for
grazing is included alors with land containing forests of varving
density and qualitv. The Departren: of National Parks and Wildlife
Conservation presc-tly manages four natioral parks, three wildlife
reserves, aind several hunting reserves., Additional parks and
huntinp reservec bave heen propeoasd,

At the rict of oversimplification, two majos management
vhjectives can be identified: (1) provision of gonds and services
from the forest land, particularly fuelwocd,* fodder, and commercial
timber; and (1) conservaticn and protection, which are the primarv

*Fuelwood is of preat importance as it comprises approximately
95 percent of the wood consumption and R7 percent of the energv
production.



ohjectives of nationa! parks and wildlife reserves. The latter
includes pr-carvation of several endangered wildlife species such as
the rhinncerons, tiger, and red panda; of plant ecosvstems in severtal
areas of heavv tourist use; and of upper slopes to attenuate
precinitation run-off and reduce erosion and its ill-effects.
National parks and wildlife reserves should also provide recreation
and kuntins experiences for Mepal's citizens and tourists (since
tourism is hecoming an 1mportant part of MNepal's national income and
earner of foreien exchange), as lnng as i* does not conflict with
the prirvary ohilectives of the reserves.

Clearlv, His Majectv's Cavernment has made great strides in a
verv chart rime 1n developing Nepal's capacitv to deal with verv
serinuc renewahle resource problems engendered hv vigarous
population erowth and low natioral income. Analvses have pointed
repeatedly to the need for a mascive reforestation program to make
up growing deficits in fuelwnod and fodder sapplies and to assist in
mitigating steadilv worsening soil erosion. At the same time,
pretection of existing and replanted forests i1s reaquired, although
the apparent lack of viahle alternatives makes this a most difficult
actinn to undertake. In addition, some unique and irreplaceable
areas should he preserved in the form of national parks and reserves.

In manv recspects this report huilds upon previous analvses and
recormendations hv various studv groups, including His Majestv's
Covernment, and emphacizes those aspects that seem particularly
appropriate to an up~to-date review of hoth the prohlems and the
progress made to <nlve them, Recent plans and dncuments prepared hv
His Majestv's Covernment recognize these prohlems and propose
various means to address them, such as the community forest and
integrated resource development programs that emphasize local
participation in hath protection and development., The workstop
participants support these programs and encourage rapid
implementation.

This report contains three categories of conclusions and
recommendations: General, Forests, and Parks. Unfortunatelv, there
was not enough time to collect the detailed information necessary to
evaluate capital and human resource requirements. Nevertheless,
discussions indicate that professionallv trained manpower will have
to he increased severalfnld with subhstantial enhancement of mohilityv
and communication.



RECOMMENDATIONS AND CONCLUSIONS
General

These recommerdations and conclusions are general and will
usually applv to management of hoth the Department of Forests and
Department of National Parks and Wildlife Conservation.

1 Fnact land-use legislation that outlines the hroad
phvsical characteristics desirahle for different land uses
and the criteria to he used to determine the primarv use
that should he made of specific kinds of lands and
regions. In addition, legislation shauld identifyv or
create the specific agencv of His Majestv's Government to
he assigned responsihilitv for implementing land-use
determinations and time schedules for implementation.

This agencv should have hroad powers cutting across all
line organizations, -

Confusion exists nationallv aknut the desirahle uses of
different lands in different phvsiographic regions, This
confusion leads to inconsistent decisions, conflicting
ohjectives, and inefficient resource expenditures.

2 Fnforce existing rules and laws to give the resource time
to rehahilitate. This reguires formallv demarcating
forests on a permanent hasis, and hiring officers and
guards to carrv out the protection propram.

HMG operational staff are well trained, cognizant of
problems, and have enough knowledge tn bepin
rehabilitating the resource. However, thev are
c-ntinuallv frustrated hecause increasing resource use and
the misuse resulting from increasing population pressures,
resettlement programs, tourist impacts, poaching, and
other causes, destraov the resnurce hefore their plans are
fullv implemented.

3 Identifv aud provide alternative sources of emplovment,
fuel, fodder, and other goods and services generated hv
the forests during the period of resource rehabilitation.
This may require estahlishing a speciei social seivices
arm of HMG to provide hasic necessities of life, and even
regrouping of villages during rehahilitation in selected

repions.




The presscres causing overuse of the resource are real and
often necessarv to the short-term survival of the people.
Because punitive measures alone cannot stop this use,
alternatives must be found for the people during resource
rehabilitation.

Implement an i1nteprated and comprehencive educaticnal
program to inform the various rescurce users about good
conservation prictices, their results, and the long-term
impact of poor practicea., More specifically, the program
should include (1) conservation education in the school
svstem, particularlv in the primarv grades; () extension
artivities to facilitate villager participation, such as
demonstration nlots and conservation centers; (3)
sensitization of transient populations, such as tourists
and migrarts, to the impact of their actions; (&)
inclusion of a technologv transfer plan as part of anv
project or research plan: and (5) expansion cf radio
programming about conservation,

Misuse of resources often occurs because citizens of Nepal
and visitors do not fullv recognize the impact of their
actions collectivelv and over time.

Fstahlish a uniform and consistent data base that will
include land capabilitv classes and resource inventory
information. Allow for periodic updating so that land and
resource use trends can be confidentlv estimated.

The current weak data hbase undermines confidence in
proposed proprams and makes decision making uncertain,

Articulate unified resource policies for each functional
area, e.g., forests, parks, wildlifec reserves, and
rangelands. Policies should contain: (1) production
objectives, which should include likely net exports and
theft; (2) a statement of the general and specific
responsibilities of each agencvy; and (3) policy priorities
such as the relative importance of employment,
resettlement, and production. Further, personnel
positions within an agency skhnild be thoroughly reviewed
and position descriptions written outlining specific tasks
and responsibilities for each. Performance evaluation
should then be instituted to ensure that officers are
performing the assigned tasks and responsibilities.




Forests

Departmental and ministerial roles are not clearly
understood or are overlapping. Manv personnel either do
not understand the jobh they are to perform or simply do
not perform it. Responsibhility for past actions or
inaction is hard to estahlish. All of this results in
inefficient resource use and unnecessary delav in program
1mplementation.

Initiate additional research so that the information
requi i to optimize resource use will he availahle after
immedi1ate prohlems are solved and it is needed. This
program should include (1) growth and vield studies so
timher production can he hetter predicted; (2) species
studies so_.rees are optimailv matched with Nepal's many
different sites and soils; and {3) silvicultural research
to hetter manage forests once thev are estahlished.

Existing knowledge is adeaquate to implement resource management
plans that will greatlv improve the nation's forests. However, not
enough is known te assure optimal use of the nation's resources.

Parks

Initiate a carefullv planned and limited research program
to obtain the unique information needed for management
planning. Research should he oriented toward and
justified bv its management contribution. A survev is
needed to identify the current status of fauna and unique
geologic and scenic areas for possible future inclusion in
parks a-4 reserves.

Each park, reserve, and ecosvstem bhas individual and often
unique characteristics that depend on detailed knowledge
for their optimal management.

Devise a svstem to compensate persons for loss of
livestock, forage, fodder, and other forest products.
This might include returning a peicentage of park income
or a surcharge to the village panchavat, or direct
compensation at market value for livestock killed bv
protected species.




10

The sudden restrictions resulting from establishment of
parks and reserves and their continuing activities have
caused negative impacts on persons living inside and
outside the area. Resources of the parks and reserves are
no longer availahle to local residents, and park and
reserve users and protected animals often have negative
impacts on areas surrounding the parks and reserves.

License trekking agencies and make it illegal to take
tourists on a trek without a license. A condition for
maintaining a license should he ohbservation of HMG rules
and regulations for resource use, such as fuel

sel f-sufficiencv at Sagarmatha National Park. Trekking
agencies will thus have an incentive to help implement

national policv.

Trekking tourists can have a strong negative impact on
protected ecosvstems through fuelwood consumption, waste
disposal, and other activities in the protected area.
Control is difficult hecause of the large numhers of
tourists and their transient rature, and hecnuse thev are
usuallv foreign nationais.

-14=



WATERSHED MANAGFYMENT AND IRRIGCATION

STATFMENT OF THF PROBLEM

Land disturbance and degradation occur widelv in Nepal,
particularlyv in the Middle Hills and the Siwaliks. Problems of
water shortage, constraints on land capability, landsliding, soil
erosion, declining productivity, sedimentation on valley floors,
flood 'ng, and river channel instabilitv have heen described in
booxs, journal articles, and consultants' reports. These conditions
reduce the qualitv of life for people who must carry water,
fuelwood, and fodder for long distances in steep terrain, and who
must cultivate poor soil on steep hillsides to produce a sparse diet
and a limited cash income.

The natural environment of Nepal places severe constraints on
land use and limits the range of management options. In the
naturallv unstable and active terrain, degradation of land and water
resources results from tree felling, cultivation, and grazing.

These practices aggravate soil ercsion and in some places appear to
have lowered soil fertility and water-holding capacity. The soil
eroded from disturbed hillsides augments the naturally high sediment
loads of rivers and therefore the tendencv for deposition and
channel instabilitv in small watersheds. The prchlem is of most
immediate concern in the Middle Hills, where a majority of the
population lives. Here one can ohserve evidence of decreasing land
productivity, reduction in the amount of land that retains a soil
cover, and der ining availability of fodder and fuelwood. These
trends directly reduce the quality of life by increasing labor
requirements and decreasing food production and opportunities for
raising saleai:le crops and animal products.,

0 the basis of discussions with Nepalese scientists,

consultancy reports, and field examination of the area between
Kathmandu and Pokhara, this working group concludes that most of the

-15-
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doomsdav scenarios in the popular press describing the condition of
Nepal are overdrawn., The problem of land degradation in the Middle
Hills is widespread, and locallv acute, but there are equally
widespread opportunities for taking advantage of the natural
recuperative properties of this land through technologicallv simple
methods, There are also manv opportunities for improving the
aualitv of Tife through provision of an adequate water supply,
improvement of triils, and broadening of the mixture of productive
plants. Much progress can he made in meodest proiects within the
expertise and resources of the Nepalese people, in addition to the
large-scale, i1nteerated watershed management proiects funded and
managed bv foreign donors,

NEFINITION OF WATFRSHFD MANACFMENT

Warershed management involves using techniques that, for
example, provide adequate water for drinking and irrigation; reduce
so1l ercosion and imeprove soil fertilitv and water-holding abilitv;
increase production of crops, tree products, and livestock;
stabilize gullies and small river channels; improve access to water;
and allow people to generate trade and off-farm emplovment.

The overall aim of watershed management is to improve qualitv
of life and tn effect a permanent increase in the productivity of
land, Water management techniques are availahle and practicable in
Nepal. Covernment pnlicv should he aimed at releasing technical
staff from their present constraints and encouraging them to apply
their skills to watershed management.

It is not necessarv to applv water management techniques
simultaneouslv; thev can be introduced singlv or several at once,
and one improvement mav pave the wav for another. For example,
provision of a spring-fed water supplv reduces time required for
carrving water and thus mav release labor for more intensive
cultivation or for collection of fodder for stall-fed livestock.
Fxclusion of livestock from a prazing area mav allow planting
fast-growing trees for fuel and fodder, which if pruned
svstematicallv and intelligentlv could supplv a permanent source of
materials near honrmes.

Because of the multiplicitv of options in watershed management,
it is important to choose the geographical areas and mixture of
techniques that will produce the preatest henefits to the local
people in the shortest possihle time. These aims are best attained
through an innovative and wide-ranging search for the most
appropriate crops and trees, bv planning land use on the basis of a

-16-



gimple land-capability classification, and by wise, consistent, and
persistent advice through a motivated, well-supported extension
service.

RELATION OF WATFRSHED MANAGFMENT TN FLOODING PROBLEMS

It is unwise to expect that watershed management in the Middle
Hills and the Siwaliks will solve flooding and channel instahility
prohlems in the large and mediumsized rivers in the Terai. The
Tatter prohlem will require a separate program of river and floed
plain management.

Fxperience and well-estahlished theorv indicate that increasing
the infiltration capacitv of soils and improving vegetation cover
reduce run-off and soil loss from hillsides and small watersheds,
but do not significantlv affect the magnitude of floods or the rates
of sediment transport and channel evolution on hig rivers. These
latter processes are controlled hv the size of rainstorms, geologic
historv, and larpge-scale landscape features, such as the
longitudinal profiles of the rivers, alluvial fans, and slow tilting
and uplift of the land surface. To expect or promise mitigation of
flooding and sedimentation problems of the Terai through watershed
management in the Middle Hills will lead to disappointment and loss
of professional credibilitv on the part of the land management
agencies.

CURRENT STATUS OF HYDROLOGICAL AND METFOROLOGICAL SERVICES IN NEPAL

Prior to 1960, very little was done in the field of bvdrology
in Nepal. The Hvdrological Investigations Project began in 1961 as a
ioint venture hetween HMG and the USAID Mission to Nepal, and was
implemented in 1962 hy the Hvdrological Survev Section, initially
under the Department of Flectricitv. The proiect later hecame the
NDepartment of Hvdrologv and Meteorologv, and is now a section in the
NDepartment of Trrigation, Hvdrology, and Meteorologv, under the
Ministrv of Water Resources. Within this department, hvdrological
and meteorclogical serviczs are divided into a hydrologv section
that deals with surface water, including a sediment analvsis
laboratorv; a meteorological services section; and a ground water
section, including a water auality lahoratorv to furnish chemical
analysis of water from ground-water sources.

According to the panelists, under the hvdrologv section, there
are 212 river pauging stations, S0 of which are regular statioans
equipped with staff pauges. OFf these, 33 are equipped with cable
cars, and 21 with gauge houses and automatic stage recorders. Stage
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observations are made three times a day vear-round, and flow
measurements from the cable cars or hridges are made several times
vearlv. Another 167 parttal stations are equipped with staff
gauges. Flow measurements are made irregularlv, mostlv during low
flow season.

it of 250 meteorological stations, there are 200 rain gauges,
including 12 equipped with recording rain gauges and 11 in remote
places equipped with automatic rain pauges; 12 svnoptic stations;
and 38 climatological and agrometeorological stations.

CURRENT STATU'S OF TRRTIGATION IN NFPAL

In the national economv, the agricultural sector accounts for
approximatelv B0 percent of export earnings and two-thirds of the
gross domestic product. Recause of the uncertaintv and seasonalitv
of rainfall, irrigation plavs an important role in the
intensification of agricultur«. During the last 25 vears, the area
under permanent irrigation has increased from 14,530 hectares (ha)
to 154,417 ha., Bv the end of the current S-vear plan, an additional
£5,490 ha is expected to come under irrigation. Further, about
140,000 ha of land are expected to he irrigated hv small svstems
Yuilt independently bv farmers. Thus onlv ahout 14 percent of the
1.98 million hectares of cultivated land will he irrigated. After
the forthcoming two S-vear plans, it is envisaged that ahout 40
percent of the agricultural land in the Terai and 25 percent of the
agricultural land in the hills will bhe under irrigation.

Surface water is the chief source of water for irrigation.
Rainfall ic concentrated within four months and the rest of the vear
is practicallv drv. In the Terai, there are no developed
ground-water hasins. Onlv gravitv schemes fed bv surface water are
developed hecause of the power requirement for ground-water supplies
and for lift irrigation.

Manv projects are under construction and in operation.
Projects in the hills range from 100 to 1,000 ha, and a numher of
projects are heing studied, either hv the Trrigation Department or
by local and foreign consultants.

Four regional directorates under the Department of Irrigation,
Hvdrologv, and Meteorologv investigate, execute, and maintain the
irrigation projects, and separate hoards with representation from
various agencies execute the mainr irrigation schemes, especially
projects funded through international loans.
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Rs.419,800,000 have been allocated for irrigation, hydrology,
and metecrologv for fiscal vear 1980-81., Most targets for projects
have not heen achieved as a result of shortages of fuel and
construction materials, insufficient data for planning and design,
and lack of skilled manpower.

CURRENT STATUS OF WATERSHED MANAGEMEN™ IN NFPAL

Before HMG established a new department equipped with
multidisciplinarv expertise to address the issues of watershed
management, soil erosion, and flooding, this responsihility was
divided among departments and ministries. The Department of Soil
onservation and Watershed Management (the old Department of Soil and
Water Conservation) was established in 1974 to pursue integrated
efforts in the management of renewahle natural resources.

Four pilot watersheds were selected in the four development
regions of the countrv to initiate and test the available soil and
water conservation technologyv, and work has now heen extended to
several other pilot areas. Flood control programs were also
initiated in different Terai and hill rivers. A natianal inventory
of the extent of ernsion in different ecological zones has heen
completed, and several studies have heen conducted to strengthen the
technical options that were tried on an experimental basis. A
numher of comprehensive integrated watershed manzgement plans have
been completed and are readv for implementation in cooperation with
international and hilateral agencies.

In 1980, HMG shifted responsihilitv for flood contro! from the
DSCWM to the Department of Irrigation, Hvdrologv, and Meteorology
because it was helieved that resource allocations for upper
watersheds were heing chauneled into flood control works in the
lower areas and that flood control and irrigation schemes could he
better organized if thev remained in the same agencv. Given its
limited financial and manpower resources, this new department has
made satisfactorv progress. However, the department is confronting
a numher of problems in its attempts to address national problems of
soil erosion and natural resource degradation rapidly.

Hvdrologv-related prohlems include-
o) Hydrological and meteorological records are too short for
making firm estimates of future rainfall, run-off, and

evapotranspiration, and the present network of stations is
inadequate for use in most water resource development.,
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Accessibility to stations is difficult because of the
rugged terrain and sparse road network., Transportation is
arduocus and slow, and few stations can be maintained.
Measurement is particularly difficult during the critical
monsoon months when most flow and sediment transport occur.

Structures (cabhlewavs, etc.) are often damaged by people,
or by high flows, landslides, and sedimentation.

Funds and personnel needed to establish a pood network of
stations and facilities for maintenance of equipment are
lacking.

There is a shortage of trained hvdrologists and
technicians in Nepal. Althoueh it is easier to send a
technician abroad for training than to train him in Nepal,
the Hydrologv Section, under the sponsorship of UNESCO,
will sponsor a f-month regional hvdrologv training course
for technicians. At the professional level, civil
engineers have been recruited as hvdrologists but there is
a sharp demand for them elsewhere in Nepal. Plans have
been made to train phvsicists, mathematicians, and
statisticans for one vear in Holland or India, but thus
far the response has been poor bhecause of lack of
incentives to improve one's training and to apply one's
skills in the field. A 2-vear masters of science course
in hydro-meteorology is now being started at Tribhuvan
Imiversity.

Procedures for promoting technicians are inadequate. Many
valuable technicians have onlv a high school education and
thus cannot be promoted to professional status. There is
a need to give these individuals in-service training aud
to either promote them ac professionals or develop a
separate, nonprofessional promotion ladder.

Personnel need interdisciplinary training in addition te
their specializations.

Progress on hvdrological studies need.1 to support water
resources developmeat is impaired by & general lack of
data. The problem is compounded bv a lack of manpower to
process the raw data that are avuilable.

l.ack of communication hetween agencies aad programs
results in unnecessary duplications and inefficiencies.
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Irrigation cannot be done in isolation. There must be
coordination among the agencies involved in the feasibility study
and the execution phase of each project. The full benefits of
irrigation development cannot bhe obtained without a coordinated
program of agricultural, cooperative, and extension services at the
farm level.

Problems afflicting irrigation management include inadequate
manpower allocation, work scheduling, budgets, objectives, and
coordination. Regarding manpower, apart from thair low numbers,
civil engineers are cften inexperienced in hill agricultural
svstems. To a certain extent, inadequate techunical expertise can be
overcome by using local consultants for feasibility studies, but
this solution is not recommended for planning and implementation.

Some specific problems constraining watershed management
include:

o Land ownership laws and policies are vague, and 1and
ownership claims mav be advanced after improvements have
been done. Laws made for different purposes often
conflict.

o Cooperation of local people is essential hut is difficult
and time-consuming to obtain.

o Soil and water conservation are the responsibilitv of
evervone, but especiallv of those whose operations affect
natural resources. For this ress.n, a National Resource
Conservation Council has heen established and lower tiers
are envisaped.

o Coordination between agencies is hard to achieve in
practice for reasons discussed in a later section.

o Watershed boundaries have heen used for addressing
watersh2d development, but district boundaries have been
used in Integrated Rural Development (IRD) projects.

o HMG rules do not adequately address the special needs of
multidisciplinary depa~tments, creating staffing problems.

Watershed management efforts should concentrate on areas where
erosion is alreadvy bad or areas where conservation is relatively
eacy and where recuperation will be rapid.
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TECHNICAL OPTIONS AVATLABLE FOR WATERSHFD MANAGFMENT AND IRRIGATION

In Nepal, there is considerable ¥nowledge nf the technical
options available for watersted management and irrigation. Because
few trials and measurements have been made, it is not porsible to
assert which particular plant species, crop rotation, or agronomic
technique represents the optimal altern-tive. However, with the aid
of a small amount of lYocal experience and information disseminated
through the . N, and other acenciec, it is possible to make a pood
first estimate of the techniaques and crops that will work well,
Vigorous, wide-ranpire searches in the published literature and the
accumularion and diesemination of lacal information would rapidlw
extend the range of optieons,

The following techniques need ta he applied and reouire no
elaboration here:

o Fxtensicn and improved maintenance of irrigation svstems,
including development of adequate water cupplies in the
Middle 4i)1s,

o] Reforestation of parts of the landscape to produce
fuelwond and fodder that will reduce storm run-off and
stabhilize soil.

o Improved terrace constructrion, involving better grading in
some places, drainage and stahilization against
landsliding, and more careful convevdnce of storm water
from the terrace to vallev floor,

o Improved agronomv on hoath drv land and irrigated
terraces. Techniques for this include: a wider range of
crops and rotations, more intensive manuring {possibly
including the use of green manures where a drv—-season
cover can he grown hut where rainfall is i1nadequate for
maturation of a food crop), composting, and crop residue
management .

0 Development of drinking water supplies for people,
livestock, and nurseries, which could reduce lahor, allow
stall-feeding, and encourage increased production of trees
for fuel, fodder, and soil and water conservation. Such
development would include: mapping and testing
ground-water springs and seeps under drv-season
cunditicns; excavating, developing, and maintaining
springs; conveving water from springs to stock tanks and
other small holding tanks which would have to be sited
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carefullv on the steep hillsides; carefullv diverting
storm water into holding tanks for use in stock watering
and nurseries during the drv season.

o Improved trails to facilitate transport nf water,
fuelwood, fodder, and saleable products, and to reduce
soil erosion.

To facilitate implementation of the ahove cptions, there is
need to accumulate and exchange hard data and technical knowledge,
particularlv on ra‘nfall intensitv and erosivity, as well as on the
erodihilitv of s0ils and the peotechnical characteristics of rocks
and soils. These da'a are needed for rational soil and water
control designs and road designe that will not aggravate
landsliding, flooZ2ing, and sedimentation prohlems.

The quslitative aspects of species selection and performance
are well knowm, hut some time will he required hefeore prowth rates
are adeauat:lv known. Calculation nf water halances js made
difficult bv lack of data on evapotranspiration, scoil
characteristics, and the water reauirements of crops. Adequate data
exist for manv reeions of Nepal, hut in nthers thev are completelv
lacking. For example, in Mustang it mav he necessarv to relv on
foreign consultants from similar climates, More knowledge of the
nutrient status of soils and of nutr]ent lnsses from agricultural
lands is also needed.

Lack of trained manpower, funding, and transport limit efforts
to collect information, but the bottlenecks in exchanging and using
information are institutional. Even within a single department such
as irripation, onlv financial and administrative data are exchanged
among heads of proiects. Because there is no mechanism for this
exchange--such as lectures, seminars, transfer of personnel, or
exchange of technical reports hetween proijects--valuahble local
information is lost. The situation could he remedied bv the ahove
methods and if HMG personael policies encouraged individual officers
to undertale independent studies, therebv hecoming better
qualified. Incentives need to “e estahlished for this.

DELIVERY SYSTEMS

Practicable technolopies for watershed management and
irrigation are readilv available, but the chballenge in Nepal is
applving these technologies through deliverv svstems and adoption
practices bv the hill people. Thus, the kev to effective watershed
management and irrigation is some institutional reforms or
refinements, coupled with participation of the hill farmers.
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Institution of Deliverv Svstems

Trained Manpower. In-countrv training is desirable for all
qualified prafessional personnel and technicians. Training should
emphasize interdisciplinarv subiect mattei and should he a
coordinated effort hetween government and universitv departments to
assure efficient use nf 24ducational facilities.

Personnel manapement is not practiced to the fullest extent
possihle, and career ladders are not well established. In fact,
civil service rules inhihit promotior from subprofessional to
professional grades hut do not compencate the suhprofescional for
this 1mmohility,

In some instances, the promotion points <vstem encourages
peaple to po overcseas for training hecause it does nnt recognize
imcountrv training. Persons transferring to Kathmardu are
discouraged bv limited housing and high costs. Tncentives for some
officers to engape in fieldwork do not anplv to cfficers in planning
cells who are faced with low allowances and per diem., One could
conclude that the Administrative Manapement Department does not
understand the prohlems of technical departments.

Fven when an individual hecrmes qualified to carrv out
effective watershed management and irripation, there is no incentive
for him to do <o. Coed work is not rewavrded hv a promotion or
increased salarv, and ineptness or indolence are not punisbed. A
reward svstem 1s needed.

Other prohlems relate directlv to the project manager, who
lacks special training and is faced with outdated HMC rules and
regulations pertaining to accounting, tender procedures, and
delegation of authoritwv.

The rigidity of HMC organization prevents a pood manager from
transferring to other departments where his skills mav he needed.
The current svstem seems to encourage management bv crisis as well
as to promote suspicion and lack of trust.

Management science must he put into practice. Incentives for
officers o work in the center should he increased but field
incentives should not be reduced. Abilitv must he recognized and
rewarded, especiallv in technicians. Pericdic evaluations should be
introduced. Cases in which rules and regulations affect management
should be compiled, studied, and the rules modified.
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AGRICULTURFE AND LIVESTOCK

ISSUES AND PROBLEMS

The ecologv of the hills depends on the economv of the hill
people, which is overwhelminglv agricultural. With these facts
firmlv in mind, the agriculture and livestock working group centered
its deliberations on the hills rather thar the whole agricultural
sector of Nepal. It was further acknowledged that: (1) hill people
are in manvy instances heing compelled to consume their productive
assets through overexploitation of forests, pastures, and cultivated
lands; and (2) harmful ecological changes cannot he halted merely
through technical interventions and remedial work. Instead,
ecological stabilization will requ..e viable economic alternatives
to present destructive resource-use practices.

Agricultural Production

Major declines in soil fertility and productivity appear to Ne
occurring in cultivated upland soils (as opposed to paddv) and on
those lands that have recentlv heen brought into cultivation. The
fertilitv status of hill soils is low, and generally farmers
recognize that production of a second crop on paddy land results in
subsequent declines in vields. Apparentlv, nutrient inputs and
losses on these lands under a single cropping system are in
approximate equilibrium (albeit at a low level). However, fertility
is declining on cultivated uplands, and on newly cultivated uplands
erosion is generallv severe.

Two keys to increased production on arable lands in the hills

are fertilizer and irrigation. The cost of fertilizer for the hill
farmer is so high that a 200 percent subsidy is currently required.

-27-



U'se of ammonium sulrhate as a source of nitrogen has lowered the pH
of alreadv acidic soils. On the other hand, it was reported that
cropping svstems developed hv the Integrated Cereals Project through
on-farm research can he profitahle even without the fertilizer
subsidy,

Covernment=Suilt hill irrieation svstems tvpicallv serve 50-100
hectares, at an averaze cost of Re, 10 NNN-35 0N0* per hectare. Not
much is known about the costs of construction and maintenance and
methods of operation of villagpe-builr svstems, It was sugpested
that the high water requirements of hill apricultural soils--about 5
liters per second per hectare--contribute to hieh costs, These
could be met with hetter water managpement and crorping
intensification on irripated lands,

1t waec concluded that i1nesganic fertilizere and irrigation
could not he relied on as the sole techniques for raising hill
apricultural rroduction and incomes,

Regional and local markets for agricultural surpluses are
extremelv important for stimulatine production and increasing cash
flows and local purchasine power. For example, in Jumla apple
production was developed hut the apples could not he marketed. For
the opposite case, manv hill areas serviced bhv roads do not take
advantage of “etter market opportunities.

Livestock Production

In the hil'e of Yepal, asriculture, livestock production, and
forestrv are intimatelv related. Ahout two-thirds of the runinant
animals are fed from croplands, the remainineg third from public
fore<t< and yrazing 'anle, As demande upon public lands increase
for fuelwood, fodder, and prazing [individuals concider it to their
advantage to utilize as much public land productivitv as possihle],
environmental depradation ensues. Forests with full canopies are
transformed to fareste with ccattered trees, and then to scruh,
Freaquentlv these !'ande are terraced and cropped, and finallv they
heceme harren due to excessive erosion, As woad supplies decline,
precious animal dung is used as fuel rather than fertilizer in some
areas, ard thus productien of cultivated crops decline.

*Twelve rupees equals approximately US$1.00,



Livestock are, in effect, a "cash crop" and are within the
reach of manv hill farmers. However, availahle feed provides less
than half of nutritional reauirements, resulting in animals that are
low producers. Cross-bhred introductions cannot realize their full
genetic notential. Overall production and numbers of cattle have
fallen in the hills in the last 10 vears, while the number of
buffalo has remainea at the same level. A shift in favor of more
huffale and tewer cattle wouid reduce the number ot livestock
grazing the pastures and forests. There 1s no equivalent of the
Integrated Cereals Proiject dealing with these problems of hill
livestock.

Lower-Income Farmers and Other Rural Poor

Lower-income farmers .nd other rural poor make up the majority
of the hill population, and control poorer and smaller amounts of
land--primarily upland, poorlv terraced, erosion-prone tracts of
cultivated land. Thev have only their labor, and of necessity
follow a mixed strategv of subsistence agriculture, provision of
local eonds and services (e,g., hlacksmiths, tailors, cobhlers);, and
seasonal ripration to unskilled jobs on the plains. Forced
conversion onf these lands from cultivation would harm people who
alreadv have the most precarious livelihoods. Unfortunatelv, little
attention has heen given to alternative production svstems for these
kinds of lands that would conserve the soil and maintain production.

Croun aprroaches to <mall holders seem o have some chance of
getting government resources ta the rural poor (local institutions
tend to be controlled by wealthy and sociallv prominent people), and
this approach is more efficient from the viewpoint of hard-pressed
government officers. Such an approach also builds self-confidence
and gives economic opportunities to eroup memhers. The Small
Farmers Development Project appears to he a useful beginning.

Communitv Management of Pnhlic Forests and Pastures

A lack of mutuallv agreed-upon rights and responsibilities
toward puhlic lands, both hetween communities and government and
among people in the communities themselves, has been a major
contributor to degradation of public lands. Local institutions that
managed these resources earlier have fallen into disuse. In any
case, thev might not he ahle to cope with todav's increased
population pressures and demands on public lands. Several successes
with local organization for resource management, notablv at Tupche,
were discussed. However, it is not clear how to replicate these
successes elsewhere.
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Research and Fxtension

Results from the Integrated Cereals Project show the
fruitfulness af on-farm research and suggest an expansion of the
proiect's scone to encompass farming svstems. However, ongoing
research prohlems include the following:

o What fur-ther socioeconomic and management constraints
hinder farmer adoptior of improved hill farming
techpolopies?

o Civen the numher and diversitv of hill agroclimatic zones,
to what extent do new farming systems technologies bhave to
be developed for each?

0 How manv different varieties and species of plants and
animals need to be considered in farming svstems research
programs, hevond the basic cereal grains?

> What is the role of povernment suhsidies in agricultural
inputs and food in terms of who pavs and who henefits?

Good land manapement in the hills will require good deliverv
svstems for information, new technolopv, and other reeds,
"Mtimatelv good land management will also require that government
decision- and policv-making svstems are peared to local problems and
needs. Apparentlv these svstems are not functioning as well as
might be desired,

There are alse not enough junior technicians and junior
technician assistants to provide the extension services reauired by
hill farmers. Further, existinr institutional structures do not
encourape these extension workers to visit farmers in the field.
Junior reachnicians and junior technician assistants frequentlv lack
knowledpe of local environmental conditions and sensitivityv to local
sacioeconomic conditions., Finallv, extension workers in the hills
often have extremelv narrow areas of specialization which results in
conflicting advice heing egiven to a farmer bv different workers.

TECHNICAL OPTIONS

The panel identified numerous existing technologies that could
be applied to the problems of agriculture and livestock management
in the hills of Nepal. However, the economic viabilitv and local
acceptabilitv of these technologies must be investigated.
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Enhancement of Agricultural Productivity

The kevs to enkancement of agricultural productivity are water,
nutrients, and crop husbandrv. Water requirements for hill
agriculture are comparativelv high, as are the costs of irrigation
svstems and inorganic fertilizers. Technical options considered for
hill cropping svstems are listed in descending order of immediate
availabilitv:

—

Improvement of compost making, storage, and use
2 Improvement of existing irrigation svstems
3 Ffficient use of available plant nutrients

4 Introduction of legumes in the cropping sequence to
increase soil fertilitv and livestock feed

5 Production of nitrogen by means of mini-hvdro projects in
the hills

6 Riological nutrient enhancement bv using azolla and legumes

Fnhancement of livestock Production

Attention to nutrition, hushandrv, health, and genetic
improvement is the basis for increasing livestock productivitv., The
panel considered the following technical options for hill animal
husbandrv svstems:

1 Range management through reseeding, fertilization, and
replacing nonforage weeds with dusl-purpose trees

2 Introduction of forage species or dual-purpose crops in
the cropping sequence

3 Cenetic improvement of livestock populations through cross
breeding and selection

4 Adoption of preventive and curative measures against
prevailing diseases

5 Improvment of herbage conservation methods

6  Introduction of a silvi-pastoral system in new plantatiomns
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The panel also recognized the importance of studies about the
technical feasibilitv of the hill farming svstem as a whole,
especially:

1 Investigation of production levels under existing
conditions and tte expected impact of environmental

modification on production svstems

2 Classification of cropping patterns based on water regime
and soil fertilitv

3 Investigation of integrated farming svstems in various
environments

4 Investigation of alternate cropping systems that hest
utilize the complex hill environment

5 C(ost-benefit analvsis of the different technical options
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ENERGY

One of Nepal's major natural resources is its forests, and for
centuries fuelwonod has heen the countrv's primarv source of energy.
Historicallv, fuelwood has heen chtained frve simplv hv harvesting
forests, which required onlv the lahor necessarv to gather and carry
it to houses, villages, and urhan centers.

Over the past two decades, however, increased local demand for
fuelwood to serve energv needs has resulted in wholesale destruction
of Nepal's forests. At the same time, a tremendous growth in
tourism has exacerbated the process. Approximatelv 1 million
hectares have been lost in onlv a few vears and forests now comprise
onlv about 29 percen. of the countrv. Loss of forests on the steep
slopes of hills and mountains will greatlv accelerate erosion.

Tt has heen estimated that unless there is a concerted effort
to manage forests and encourape use of other energv—-producing
renewabhle resources, the farests of Nepal will he almost tntallv
destroved bv the vear 2000, Fuelwood is emphasized here }. cause in
the near term there are few other energv alternatives for Nepal.

A coordinated, svstematic energv program is urgentlv needed in
Nepal if there is anv hope of reversing the above trends. In
addition, the development of technologies hased on nonconventional
forms of energv is greatlv needed to (1) reverse environmental
degradation bv lessening the almost exclusive reliance on wood for
energv; (2) reduce dependence on imported fossil fuels; and (3)
enhance the qualitv of life of the people of Nepal.

CURRENT STATUS OF ENERGY PRODUCTION AND USF
Comprehensive primarv data have heen compiled bv the Energy

Research and Development Group of Trihhuvan University (RECAST) and
others on energyv sources presently used, estimated energv
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requirements to th~ vear 2000, and the progress of hoth conventional
and alternative enerev sources programs. These reports are
summarized onlv verv hrieflv as follows.

Fuelwond. This resource provides apnproximatelv 87 percent of
all energv i1in Nepal and up to 95 percent in the rural areas.
Estimated consumption amounts to about one cubic meter per capita
per vear, but estimates can varv as much as bv a factor of 60,
Commercial and industrial consumption of fuelwond is substantial--up
to 25 percent of demand in some areas. Forests are bheing depleted
at a rate of nearlyv 100 000 hectares per vear. Villagers often must
walk for several hours to ohtain firewond, and the cost of fuelwood
in towns and cities is increasing rapidlv.

The Nepartment of Forests i< beginning to reverse this trend,
hawevor, by incroducineg fast-prowing trees and reforesting some
denuded forest areas. Nevertheless, these programs are onlv in the
initial stapes, and the destruction of forests to ohtain firewood is
still occurrinp much faster than can he halanced bv the
reforestation program. [The recent National Research Council
publication on firewonod crens®* responds to the need for increased
development nf this source of enerpgv.!

Flectricitv., Ahout AL mepawatts of electric power is produced
in Nepal--A0 percent from hedro and 40 percent from diesel or other
scurces, BRecauce of the heavv rainfall, along with snow melt in
svmmer months, hvdropower has coreat potential in Nepal. In fact,
estimates indicate that the entire energv needs of the countrv could
be supnlied bv ucing anlv ahout A0 percent of the potential

hydronower.,

The cost of hvdre 15 »igh, however, and in most cases hevond

the capacitv of potential atility proups and even the central
government. Initial capital costs are in the range of Rs.,5,000-
50, 0NN per Lilowatt. With maintenance and operation, lighting costs

per mousehold would he a mimimim of about Rs.20 per month. As most
rural people cannot afford this, hvdropower would initiallv he most
applicahle to towns and more denselv populated areas with higher
family incomes.

*National Research Council (1980) Firewood Crops: Shrub and
Trees Species for Fnergv Production. National Academv Press,
Washington, N.C., USA,
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Hvdroelectric projects would he especially attractive
candidates for fundineg bv donor countries. It was generally
concluded, however, that more hvdrological data are necessary to
determire the most feasible projrzts.

Water Power. Harnessing of water power for milling and other
mechanical operations is well developed throughout Nepal, and its
continued and accelerated nse is rightfullv heing encouraged. Such
“"run of the river" use of water does not require dams which would
fill rapidlv with silt, given Nepal's severe erosion conditions.

Alternate Fnergv Sources. FEnergv from hiogas, wind, and solar
is appropriate to small-scale use and remote areas of Nepal.
Progress is heing made in hath the technologv and numbers of
installations, and such efforts should be encouraged. In the case
of alternate sources of enerpgv, however, the capital costs are high,
and therefore there are no alternatives at this time to fuelwood and
water as primarv sources of energv that can he provided on a massive
scale,

Fossil Fuels. Nepal has practicallv no fossil energy except
for a few small gas pockets, and therefore fuels such as kerosene,
diesel, and gacoline must he imported. With the difficulties of
transportation caused bv Nepal's terrain, this more than doubles the
cost of these fuels over their costs in countries that have access
to transport bhv sea. For example, kerosene for cooking and even for
lightine purposes is hecoming prohibitivelv expensive at a cost
(1981) of Rs.5.15 per liter.

TECHNICAL oPTINNS

Afforestation projects such as forest plantations close to
villages will provide the most effective short- and long-term
solutions to environmental problems (erosion, landslides, siltation
of water courses) and to fuelwood shortages in Nepal. At the same
time, however, the development of energv sources that decrease
demands placed on the forests (e.g., hiopas) or promote energv
independence from imported fuels (e.g., hvdro) should he encouraged.

In addition to afforestation, this working proup identified
five technolaries that have received considerahle attention in terms
of research, development, and actual or planned implerentation.
These technical options zre examined in terms of (1) availability;
(2) in-countrv production capabilities; (3) governmental,
institutional, private, and donor agency efforts to disseminate the
technologies; and (4) constraints to widespread implementation.
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sites include residential housing in Kathmandu, National Park
Headquarters, hospitals, and tourist hotels along trekking routes.
Providing heated water for the tourist industrv could be a major
application of solar energv.

No povernrment agencv is presently concerned with the
installation of solar water heaters. Research reparding the
development of solar s<tills and solar kilns for the drving of
fuelwood and produce is currentlw heing conducted hy RECAST. The
Resource Conservation and "tilization Project (RCUP) plans to
promote solar water heating and drving in its energv component
activities. Prohleps cited reparding widespread implementation of
solar devices include high costs, transportation difficulties, the
reported marpinal cuccess af oxicting water heating units, and
insufficient time to field test ~ther solar devices.

Wind energv harnedsed Sv windmills for water pumping and
irrigation. Thic is one of the nowest technolegies introduced in
Nepal. In the past, trial windmills have heen hbuilt hv Peace Corps
Volunteers and I'NICFF, Since Aupust 1980 Shaketi Magazine and Nepal
Yantra Shala in Patan have “een testing a windmill desiened to pump
water. The Resource Censervation and U'tilization Project plans to
introduce windmilis as part of its energv component. No government
agencv is rresentlv concerned with windmill research, development,
or implementation. In addition, there are no wind device
manufacturers or conclusive tests of windmill performance in Nepal.

Based on the preceding assecement of technical options
availahle for the alleviation of »nergv-related prohlems, the Energy
Working Croup summarized the status and prohlems as follows:

0 Various technnlopies, irncluding hvdro, solar, biogas,
etc., are availahle from Nepalese sources. Research,
development, and implementation capabilities also exist in
Nepal.

o HMGC, in dealing with energv—related problems, has
emphasized afforestation, hvdropower, and biogas
projects. While these are acknowledped as being important
elements of Nepal's energv activities, the energv working
group felt that due consideration of other alternative
sources of enerpv (wind, solar, etc.) is lacking.

o The major constraints to the widespread implementation of
nearlv all alternative technologies are economic {(high
cost per unit), logistical (transportation and maintenance
difficulties), and social (lack of villager awareness,
relactance to change traditional energv practires).
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Hvdroelectric power is currently affordable onlv in towns
and denselv populated areas with higher incomes. While
hvdroelectric projects are attractive candidates for donor
funding in view of Nepal's extensive resources, more
hvdrologv data are necessarv to determine the most
feasible projects.

Fnergv from biogas, wind and, solar sources is appropriate
to small-scale use and remote areas; efforts to improve
the applications of these technologies where appropriate
should be encouraged and accelerated. Solar and other
alternate energv techrologies should he considered
especially for specific uses, such as providing heat and
hot water in areas of maior tourist impact (trekking
trails, national par¥ headquarters, hotels, etc.).

To provide a coordinated attack on the enerpgv prohlems of
Nepal, to instill a sense of urgencv among the people and
at all levels of povernmen*, and to ensure the immediate
implementation of an action program adequate to cope with
the problems, a National Fnerpv Commission should he
considered. A< an alternative to the establishment of
suck a cormission, the existing Water and Fnergv
Commission should he strenpthened. The responsihle
institution should have sufficient status to bring to the
attention of both povernment and the people the urgency of
the enerrv problen and should have sufficient influence to
hring about a coordinated plan of action.

The institution responsihle for energy coordination should
prepare a national enerev plan that focuses on specific
annual enerev requirements and targets for each vear of
the Sixth S5-Year Plan and bevond.

A clearinghouse should be estahlished hv the responsihle
institution to exchange knowledge on each energyv
technoloev. Tt was sugpested that, for example, a copv of
each publication on each technologv be lodged with a
central apencv, such as RFECAST, as one step.

The responsible institution should engape in the
svstematic implementation of technologies in the rural
areas througb education, training, and demonstration
efforts.

The responsible institution should encourage the research
and development of alternative sources of energv, such as
biogas, small hvdro projects, and solar energv, including
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wind. It should also encourage the development of those
industries that consume small amounts of energy until a
future time when more energy is availahle from hydro
sources.

The responsible institution should set clear targets or
goals for each enerpy source per year, and then monitor
the actual performance as a continuous functiori.

The responsible institution should integrate its efforts
closely with those of the National Planning Commission.
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HUMAN RESOURCES

This report contains conclusions and recommendations relating
to human resource issues in renewable resource management in Nepal.
Because of the breadth of the topic "Human Resources," this working
group divided its activities into four subtopics, each addressed by
a subccmmittee:

1 Population and resource issues
2 Government cooperation and interagency coordination
3 Fducation and manpower training needs

4 Problems of individukl and community participation

POPULATION AND RFSOI'RCFE ISSIES

Management of Nepal's resources is directly affected by various
demographic factors including rate of population growth, population
distribution and settlement patterns, and occupational structure of
the population.

Population Growth

The present estimated rate of population growth of 2.5 percent
a year is expected to increase because of the age structure of the
population and the fact that mortality rates will decline more
rapidly than birth rates. Despite a growing emphasis on family
planning nrograms, the current percentage of users of birth control
methods is still very low (an estimated 3 percent of females between
15 and 49 vears of age in 1976).

Continuation of such high rates of growth may create
intolerable pressures on Nepal's resource base, particularlyv in the
more fragile hill environments, which already accommodate over 1,000
persons per square kilometer of arable land, and therefore rank
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among the most denselv settled rural areas in the world. Such high
population growth rates also contradict efforts to increase per
capita standards of living and mav defeat efforts to manage Nepal's
resources on a sustainahle vield basis.

In view of this direct connection hetween population size and
growth, on the one hand, and the prospects for success in resource
management, on the other, this working group reaffirms the urgency
of implementing effective family planning programs to assist in
reducing population growth rates. It further recommends that
particular attention he piven to the seriouslv overcrowded hill
areas, although it is aware of the difficulties presented in
implementing such programs in remote areas with dispersed settlement

Eattern:.

Population Distribution and Occupational Structure

Nepal 1< a rredominantlv rural nation, with perhaps 96 percent
af the ropulation rociding in rural arcas.  Urban growth has been
slow and the mainritv of the nation's urhan residents comprise
residents of the Kathmandu vallev.

The accupational structure of Nepal reflects its rural
chbaracter. More than 90 percent of the lahor force is emploved in
agriculture and related industries (although manv receive a
suhstantial share of their income from other sources). MNo maijor
shifts in the labor force compnsition have occurred over the last
two decades.

Nepal 1s a denselv settled nation with an estimated 78 persons
per saquare kilometer of cultivable land and more significantly 598
per square kilometer. The cdistribution of its predominantly rural
population is hiehlv uneven in relation to its agricultural resource
hase. The bills and mountains have some three times as much
population per unit of cultivable land as the Terai. As a result,
areas with the least agricultural potential and fewest emplovment
opportunities outside agriculture must hear the greatest population
pressure on agricultural and related resources. Further, population
settlement patterns in the hills often consist of small villages or
isolated homesteads. When added to the problems of access and
transportation in hill and mountain environments, this presents
enormous difficulties in the deliverv of basic needs and services to
the hill population.

The overwhelming disparities hetween hill and Terai man-to-1and

ratios result from historical, cultural, and institutional factors,
including land ownership patterns. Some lessening of disparities
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has occurred over time through migration from the hills to the
Terai. A small percentage of the migrants have been accommodated ir
planned government resettlement schemes, but the vast majority have
heen spontaneous migrants, manv of them settlers responsible for the
illepal clearing of Terai forest lands.

With the disappearance of forest lands in the Terai suitahle
for settlement, the scope for planned resettlement schemes of the
type formulated in the past has diminished. The Sixth Five-Year
Plan reduces empha:is on planned resettlement schemes in the Terai
and emphasizes instead retention of population in the hills through
increased agricnltural productivity and creation of off-farm
emplovment opportunities. However, there will likelv he a continued
spontaneous migration of populatior from the hills to the Terai, in
view of the overwhelming disparities in hill and Terai man-resource
ratios, and in addition, a significant immigration to the Terai from
adjoining areas of India, which are also more denselv populated.

The above underscores the urgencv for Nepal to develop a
national settlement policw in conjunction with a national land-use
policv. A national land-use policv (discussed elsewhere in the
report) hased on a detailed stadv of 1and capahilitv in Nepal would
present a hasis for estimating population-carrving capahilities for
agricultural populations in the various regions of Nepal. A
~itional settlement policv should address the following issues among
others:

0 Macro-scale settlement patterns, including the relative
distribution of population hetween the hills and the Terai

0 Means of accommondating the continued flow of spontaneous
migrants from the hills to the Terai

o Examination of related policies regarding land reform,
tenure, minimum farm size, etc. which mav need revision in
view of desirahle settlement policv

o Means of stimulating emplovment and growth in an
appropriate network of smaller towns and settlemen:s

0 Development of a hasic needs deliverv svstem that can be
reconciled with Nepal's dispersed settlement pattern and
the possible need for rural settlement consolidation

o Means for achieving desired settlement patterns based on

incentives guiding spontaneous migration, as opposed to
forced or coercive measures.
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The working group therefore recommends development of a
national settlement policv, possiblv through a task force organized
by the National Planning Commission, as a matter of high priority.

GOVERNMENT COOPERATION AND INTERAGENCY COORDINATION

In his opening remarks, Dr., Mohan Man Sairju, member, National
Planning Commission, sugpested that this workshop give serious
thought to coordination of agencies dealing with renewable natural
resources, The National Council for the Conservation of Natural
Resources (NCCNR) has heen formed to provide policv direction,
insure needed coordination, and evaluate performance. Dr. Sainju
urged participants to consider specific recommendations on promoting
intra- and interagencv coordination at all levels within the HMG
svstem, Implicit I1n Dr, Sainiu's remarks was the need to have
continuity of involved personnel,

As HMC bas alreadv agreed to ecstablish the Council, discussion
will center on recommendations that will help NOCONR gain a solid
institutional base. NCCNR responsihilities established bv HMG
include:

o To advise HMC on national natural resource conservation
strategies, policies, and actions before thev are
promuleated

o To help WMC develop new policies, guidelines, actions, and
stratepies for the conservation of natural rescurces

[} To help coordinate integrated resource conservation and
utilization projects jointlv implemented by several HMG
line agencies

o To review project implementation plans of such projects and
monitor their progress

o To promote measures that minimize the adverse environmental
impacts of new dams, reservoirs, irrigation, roads, and
agricultural development programs. While doing so, the
council will trv te establish a mandatory allocation of
some percentage of the project cost to finance conservation
activities in the affected watershed,

o To be final advisor to HMC on all conservation-relaced

projects after thev and their consistencv with the national
policv have been carefullv reviewed
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o To review district- and panchayat-level re:ource
conservation committee actions and provide direction as
needed

As an additional function, NCCNR should consider matters of
government structure in areas of management and prepare povernmental
reorganization plans where appropriate.

Achievement of these objectives will require ongoing and
adequate staff support. Background and position papers must be
prepared on a wide range of policy issues for NCCNR consideration.
Policv and program issues must he articulated and alternative
courses of action developed for Council action. Staff should also
monitor progress in implementing Council action and report back on
successes and prohlems encountered. Finally, the staff should serve
as a liaison with district-level coordinating bodies and report back
to the Council nn their operation.

The staff might act in much the same capacity as the Population
Divisior of the Natianal Planning Commission acts for the National
Commission on Population. Beginning in 1970, USAID provided $2
million in erant funds over a S-vear period to aid the National
Planning Commission in this effort. This funding is used by the
Population Division to condurt research, to assist in the general
operating costs of the Population Commission Secretariat, to train
15 Nepalese in research to the M.A. level, to provide consultants as
needed, to conduct workshops, to disseminate results, and to arrange
studv tours bv HMG officials to the United States.

Recommendations

o  HMG should seek donor assistance to aid NCCNR in developing
a_secretariat for carrving out its mandate. These funds
should be used for similar activities carried out by the
Population Division and should also be administered by the
National Planning Commission.

At the district level strong coordinating mechanisms must
also be developed. These bodies could be organized
following political or natural resource boundaries,
depending on the tvpe of activitv. District-level
responsibilities would include: (1) reviewing program
planning and implementation, deciding on priorities and
funding needs, and recommending appropriate NCCNR action;
(2) maintaining coordination among different program
elements; (3) minimizing overlap and duplication with other
areawide activities.
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It is sugpested that at least one-half of the proposed
staff he selected from affected panchavats. The key to the
Council's success binges on provision of solid staff
support .

If the first recommendation is adopted, a portion of this

monev should be allocated to staff local bodies dealing
with renewable natural resources.

Integration and coordination of activities among various
line agencies mav be enhanced if thev are encouraged to
engage jointlv in location—specific projects. Project
monitoring and evaluation should be based on local impacts
and outputs rather than inputs, and should cover
performance of all involved agencies and personnel.

This intergovernmental structure needs not onlv a
coordinated thrust and adequate staff support but also
continuitv of high-level administrators within the HMG
governmental structure, both in Kathmandu and in the

field. These will prove equallv difficult to achieve. It
1s bevond the scope of this working group to suggest ways
in which these problems can be reduced. However, it is not
hevond our scope to mention this as a serious problem that
will affect implementation of major natural resources
programs and policies.

Another area that warrants consideration is the need to
train skilled managers to guide efforts of this type.
Nonor-assisted programs such as the AID support grant for
the Population Division contained a training component.
Provision should be made to include this activity as a
major thrust of NCCNR,

EDUCATION AND MANPOWFR TRAINING NEEDS

This working group discussed various issues and problems
associated with the current status of education and manpower
training needs in Nepal. Among the issues considered were:

o

Lack of adequate attention to Nepal's renewable resource
management problems as a component of peneral education

Problems associated with training various levels of
specialists in agricultural and renewable resource
management including: (1) selection of students, (2)
capacity and location of training facilities, and (3)
rigidity of curricula and approaches
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Prohlems of utilization of trained manpower

Di ffusion ~f information and technology

General Fducation

To improve understanding of agriculture and renewable resource
ion:

management nroblems in Nepal as part of general educat

(o]

n

It is recommenied that the curriculum in the primary

schools be modified to place greater emphasis on
agriculture and renewahle resource management. This would
seem particularly important in apricultural areas where the
vast majoritv of children onlv receive an elementarv school
education. If this education is made more relevant to
their life and likely occupation, it mav serve to increase
acceptance of the desirabilitv of education by parents and
serve as a means of diffusing useful knowledge to rural
families. As pari ol tieir curricuium change and
reorientation, rural elementarv schools should be provided

with resour.es for garden plots and ponds.,

At the academic secona:rv school and higher education

level, general education should include a component
treating Nepal's agriculture, renewable resources, and
environmental prohlems. At the college or universitv level
this might well he incorporated in the required course on

Nepalese studies.

Specialized Training

To remedy current problems in training more specialized
manpower required for agriculture and renewable resource management:

o

Programs in agriculture, renewahle resource management, and

related technologies and cottage industries should be
strengthened in the vocational secondarv schools.

Incentives, such as lower tuitions or the initiation of

work-study programs, should be considered to make these

schools more attractive to students generally and more
accessible to children from poorer families and the

under-represented female population. The practice of
discriminating against vocational praduates in admission to

agriculture colleges should be ended.
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The current network of higher education facilities devoted
to apriculture and renewable resource sciences (Institute
of Agriculture and Animal Sciences-Rampur, agricultural
campuses at Lamiung and Paklihawa, animal science campuses
at Tripureswar and Khumaltar) has an inadequate capacitv to
meet local needs for trained manpower. Further, the
location of these facilities is unhalanced, since onlv that
at Lamjune is located in the hills. Therefore, it is
recommended that the hirhest prioritv in development of
additional capacityv he given to the propcsed Institute of
Renewahle Natural Resources to he established at Pokhara
which will specificallv address problems of agriculture and
resource management in hill repions and environments.

Development of additional government-sponsored,
higher—level apricultural and resource management
institutions should he considered onlv after the Institute
at Pokhara i1s well estahlished, and if adequate funding
exists and there is a demonstrated need for additional
capacitv. It additional tacilities are to be established
at some future date, thev should be carefullv sited, most
appropriatelv at the Regional Development Centers located
in the hiile. Anv such new facilitv should he linked to an
existing institut. -~ to permit sharing of science
facilities, librarirs, and teachine personnel.

We have taken note of the desire expressed bv the Nepalese
participants to estahlish the hest conditions for effective
cooperation among the various departments, ministries, and
offices of Mis Majestv's Covernment. In all countries,
government hureaus inevitaklyv compete for hudgets,
prestige, and securitv. What is indispensable--and
feasihle==is to ensure that the individual higher civil
servants have common training, so that as questions and
prohlems arise thev can confer with confidence and mutual
understanding.

Nepal has alreadv taken steps to introduce management
training in the Universitv and as part of civil service
activities. However, for the renewable resources sector to
benefit optimallv from these developments, it is essential
that administrators and managers in finance, transport,
puhlic utilities, and indeed all related functions be ahle
to refer back to a common backeround and methodologyv.
Fxperience sugpests that "in-house' training, while useful,
1s no substitute for thorough group preparation. To lav a
basis for communications and teamwork among all higher




civil servants, we recommend thst a Resident College of
Organization and Management with a l-vear curriculum be
established on the following basis:

1  Admission to the College shouid be bv competitive
examination.

[ 28 ]

The Collepe should focus on graduate pre-service
management training, with candidates in two categories:
(1) pre-selected after qualification for government
service and provided with a stipend during the study
term, and (2?) destined for the private sector and
charged normal tuition (except students qualifying for
scholarship aid).

3 To ensure the verv highest standards of scholarship,
the College's charter should allow the universitv, His
Majestv's Government, and private sector and
appropriate donor institutions to nominate members of
the Governing BRoard. -

4 Attendance and satisfactorv completion should be a
prerequisite to povernment appointment at higher levels.

5 The college can, in addition, provide in-service
training,

Proper coordination and liaison should, of course, be
established with existing and prospective management
training programs, hut we emphasize the central importance
of estahlishing--with the full authoritv of the government,
the universitv, and the private sector--an independent
Resident College comparahle in qualitv to the leading
institutions abroad. (Full accreditation by the Fducation
Ministryv is necessarv.) To this end, a task force should
be constituted at the earliest possible moment to
recommend: (1) a charter that will permit donations of land
and monev, under optimallv assured conditions, bv Nepalese
and other donors; (2?) a curriculum fully adaptable to the
Nepalese context, but that represents a high level of
scholarship; and (3) guidelines for recruiting faculty,
selecting students, and managing the college.

Many students currentlv pursuing higher education in
agriculture and resource management seem oriented toward
securing academic credentials leading toward white collar,
administrative positions rather than gaining knowledge to



be utilized in field positions or production-oriented
work. It <eems desirabhle to increase the proportion of
students who come directlv from rural families and who
themselves have a background i1n dav-to-dav farm work.
Selection nrocedures should he reoriented to favor such
candidates, 1ncluding those from vocational-agricultural
secondarv schonle,  Further, strenuous efforts should be
made to increase rhe proportion of women attending such

schools, perbaps ttroupgh the estahlishrent of queras,
scholarship proprame, etc.

o The estarlishment nf nrivare institutions devoted to
agriculture, renewahle recource management, selected
technolopirs, and cottapge industries should be encouraged,
and these ircstitutione chould ke allowed to develop their
own accredited curricula, not necessarilv following that
estahlisted fnr povernment institutions. Thev should be
encouraged to develop i1nnovative programs—--such as
work-studv proprams, adult education programs with flexible
hours, etc.--1n an »ffort to serve students not able to
attend povernment inctitutions.

Manpower !'tilization
‘i-re appear to be associated with the current
utilization ~f mappower and career advancement in Nepal. A
dispropnrrtiorate numbher o€ trained personnel are engaged in office
adrinistration and an iradequate numher in fieldwork, particularly
in remote locales, whick cupgects the need for strone incentives for
field placement and reconsidoration of existing allowance policies.
Also, general dissatisfaction exists with terms of service and
career advancement. This working proup recommends that studv of
these prohlems he undertaken irmediatelv with a view toward
formilating a policy of more effective manpower utilization. Such a
studv should also review current methods of performance evaluation
to place_emphasis on actual accomplishment, not merelv on pro forma
fulfillment of duties.

Serious pre

Dissemination of Information and Technology

The prohlems of developing a more effective extension service
are treated bv another working group. We recommend the following
additional measures:



o Reinstitution of the National Development Service (NDS)
through which university students spend approximately
] vear in domestic service. We further recommend that NDS
place substantial emphasis on renewable resource management

programs.

o Use of individuals who mav not have academic credentials
but do have specialized skills in aspects of resource
management and related technologies and cottage industries
as consultants for demonstration and training programs.
Thev might also be emploved as members of mobile teams,
offering training in settlements and centers without
pre-existing facilities.

n  Existing technologies and practices employed in agriculture
and resource management varv widelv amonz Nepal's ethnic
grouns. Individual groups have a reputation for being
skilled in specific aspects of resource management, for
example, the Tharus in water management, the Sherpas in
forestrv, the Jvapus in aericulture. Suhstantial gains in
productivity mipht result if the hest practices currently
used hv such groups were widelv disseminated and adopted.
Tt is recommended that in-depth ctudies he conducted of the
more successful resource management practices by individual
ethnic and caste groups to determine the feasibility of
their wider dissemination and adoption.

PROBLFMS OF INDIVIDUAL AND COMMUNITY PARTICIPATION

Local participation in managsment of renewabhle natural
resources has frequentlv heen interpreted t» mean either
contrihuting free labor to development projects or attempting to
persuade local people to accapt intervention strategies developed by
outside development personnel. While both of these interpretations
can be legitimate components in involving local people in the
management of their owrn resources, thev do not in themselves
constitute genuine participation. Local participation is hetter
understood if it is preceived as a mutual process of consensus and
agreement in which the concerns of both local people and development
agencies are made to coincide with regard to particular activities.
Essentiallv, local participation involves decentralized decision-
making and management authoritv, designed to make people
self-reliant in partnership with development agencies in order to
promote and maximize sound management of renewable resources--not to
provide a free resource for stretching development agency budgets.

The implications of genuine local participation for planning,

implementing, and evaluating development activities, as well as
specific constraints and recommendations are outlined helow.
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Planning and Decision Making

(o]

Macro-level land-use planning must be based on encouraging
people to move toward sound land management bv offering
them hetter alternatives to present practices and by
Eroviding incentives to cover the additional short-term
cost of changing present land-use hebavior. Planning
should not be based on coercive measures developed on
purelv technical grounds as such measures are neither
economicallv nor sociallv feasible.

Local resource management plans must he hased on mutual
agreement in which all parties clearlv understand their
respective strategies and responsibilites. Inevitably,
this requires mutual accommodation and compromise, even on
some technical issues such as optimum carrving capacity for
pastures, optimum fertilizer application, etc.

Managers and planners cannot expect most people to come to
them to develop these local plans and intervertions; they
must go to the people.

Implementation

Voluntarv lahor should not he automatically expected from
local communities, particularlv in relation to long-term
projects. Except where immediate henefits are apparent or
a communitv wishes to supplement or expand planned
activities, lahor should he compensated. The existence of
high underemplovment in Nepal in the face of low incomes is
an indication of low productivity and the need for more
secure emplovment without seasonal migration--not an
invitation to utilize free lahor.

The cost of development resources (land, capital,
commodities, water, etc.) should penerally be provided by

the developing agencv. However, where the resource manager
receives direct henefits (e.g., irrigation water on his/her
field) or where the local communitv wishes to expand a
proiect, locallv contributed resources can be sought as
appropriate through mutual agreement. Development projects
should not, in general, he hudgeted on the basis of
requiring additional inputs from the local community.
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Evaluation

Evaluation should be based on the impact of the project on the

people and the environment--not only on inputs delivered. Thus

people need to be involved in assessing outputs, effects, and

impacts in resource development work.

Constraints and Opportunities

Specific constraints to local participation in resource
management and opportunities for overcoming them through projects
and incentives are listed below in three categories: behavioral,

legal, and administrative.
CONSTRAINTS  OPPORTUNITIES
Rehavioral

Lack of grazing control on
public land

Povertvy and long-term
nature of most conservation
strategies

People lack feeling of

ownership

People lack knowledge of
technological options and
alternatives
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Provide additional sources
of fodder from agriculture and
foresrry

Provide closer water sources
for watering animals

In integrated programs tie
long-term activities to
short-term projects with
high local priority

Reduce financial and labor
costs asso~iated with
program, e.g., by providing
free seedling:, hy
adjusting work time

Provide more authority to local
communities to manage owner
resources e.g., panchayat
forest laws, local irrigation
committees, etc.

Use multiple channels and
and groups to disperse
information, e.g., youth
groups, extension, media,
etc.



CONSTRAINTS

Social distance from
officials and hesitancy to
approach them because of
domineering attitude and
vast differences in status

Lack of equalitv of
opportunity across socially,
economically, and sexually
differentiated groups

Existence of local factions
leadership rivalries

Legal

Feelings of insecurity with
regard to tree plantations

Feelinge of insecurity with
regard to ownership of
upland fallowed fields

Traditional resource
management institutions have
no legal status

OPPORTUNITIES

o Need for officials to approach
people themselves and change
attitudes

o Need for training in
communication

o0 Need to target some
specific opportunities
for special groups and
ensure weak groups are
involved

o Need to consult all local
leaders and establish working
committees at the local
level with members of
different groups, e.g.,
wards, voluntary groups,
clubs

o Need to publicize new laws on
private tree ownership

o Need to finalize immediately
private forest ownership
rules

o New forms of agricultural land
use need legal recognition,
e.g., fodder tree orchards,
agri-silviculture, rotational
farming

o Incorporate local institutions
into new systems where possible,
e.g., forest protection into
the Panchayat Protected Forest,
irrigation committees using
traditional syatems, etc.



CONSTRAINTS

Ambiguity of land ownership

of wasteland in unsurveyed
areas

Administrative

"Volunteer" labor is
somet imes forced

Lack of continuous
technical support, e.g.,
knowledge and maintenance

Lack of effective
communication through
wrong approaches

Noninvolvement of women

Lack of appreciation of
knowledge

Decreasing local initiative

OPPORTUNITIES

[o]

Give flexibility to district
level to recognize existing
systems

Provide authority to DFO Land
Revenue Office to insist that
areas either be privately
managed (e.g., planted in trees
or pas.ure) or donated to
community for sound management
(e.g., Panchayat forest)

Place priority on completion of

cadastral survey in remaining
districts

Institute two-way planning and
joint agreement of responsi-
bilities

Train local people and improve
training of extension personnel

Provide for maintenance costs

Provide training in communi-
cations

Provide incentives for district
personnel

Hire local lisison people

Target the hiring and trainiug
of women in programs

Institute two-way local planning

Provide recognition of and rewards

for local initiatives

Clarify responsibilities through
local agreements



CONSTRAINTS OPPORTUNITIES

Lack of appreciation of o Adopt a systems approach in
local ecological and developing new technologies and
agroforestry svstem respect local knowledge

interdependencies

Lack of system for monitoring o Establish appropriate
and evaluating outputs and systems for monitoring
effects project impacts and for

providing continuous
feecback zn problems and
processes

The constraints and opportunities associated with clarity and
stability of land tenure mentioned above are essential to rapid
advances in the management of renewable natural resources. For this
reason, speedv completion of cadastral surveys and clarification,
finalization, and modification of laws and rules dealing with
different land categories have been stressed. In addition, it is
recommended that more advanced practices in the recording and storing
of verified information on land titles be established in surveyed
areas. Clarity in land-use rights and land-use public policy will
also make it feasible in due course to encourage carefully controlled
investments in land development on the part of private sector
investors, should the government wish to move in this direction.

This possibilitv is mentioned in light of the development history of
other developing countries.

To implement these recommendations in a comprehensive and
equitable manner, it is further recommended that the government
consider naming a special task force to deal with these problems.




APPENDIX A

Pokhara Area Field Trip, February 6-8, 1981
Donald A. Messerschmidt

This field trip gave U.S. panelists a chance to observe a
watershed conservation project in the Middle Hills. The Phewatal
Catchment Area Demonstration Project, currently in its fifth year
under HMG auspices, was chosen in part for the problems and
successes it demonstrates, and in part for its proximity to Pokhara.

The objectives of the Phewatal Project* are to demonstrate the
benefits of improved land-use and conservation practices, and to
reduce the rate of siltation of the Phewatal (lake), thereby
protecting downstream investments in fisheries, hydroelectricity,
irrigation, and tourism.

The Phewatal Project, begun in 1975, covers an area of 116
square kilometers (km) and contains a population of 20,000 people, 6
village panchayats, and 23 subwatersheds.

Demonstration activities to date include soil and water
conservation demonstration plots, involving afforestation, forest
protection, grass plantations, horticulture, terrace improvement,
checkdam construction, landslide protection, river training, and
drinking water supply. Six village panchayat soil conservation
coordination committees have heen formed under leadership of the
village panchayat chairman (pradhan panch). Each consists of a vice
chairman, nine elected village panchayat members, and nine farmers,
usually selected for their interest in innovative conservation
activities.

*Based on a brief note from Project Chief Y. P. Khatiwada.
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As of Julv 1980, the following achievements were recorded:
afforestation, 100 hectares (ha); forest protection, 125 ha;
horticulture plantation, 17 ha; grass plantation, 20 ha; checkdams,
250; terrace improvement, 75 ha; terrace construction, 14 ha;
landslide protection, 3 facilities; and embankment construction, 560
meters.

A comprehensive watershed management plan has heen prepared for
the area with the following major activities and poals:
afforestation, 1,000 ha; terrace improvement, 240 ha; torrent
control, 110 ha; drinking water schemes, 7; grass plantation, 200
ha; stock ponds, 40; trail improvement, 70 ha; and various
agriculture and livestock development activities.

This implementation project is planned for a 5-vear period and
is presentlv under consideration for funding by the Food and
Agriculture Organization (FAO) of the United Nations. The projected
budget is $2.5 million. Work will he carried out on a subwatershed
hasis.

OBSERVATIONS
Afforestation

We observed the following sections of the Phewatal Project
area: the Forest Department's Protected Forest, ohserved on the Seti
Watershed (east) side of Sarankot ridge, near the beginning of the
trek; the Protected Forest within the Phewatal Project area, near
Sarankot; an orchard plantatior. near Sarankot; and a forest seedling
nurserv helow Sarankot.

The forests ohserved were all fenced with barhed wire and had
controlled access (discussed helow). The lush growth of seedlings
and grasses under protection was quite distinct from the overgrazed,
barren, and drv slopes and bracken-covered hills outside the
protected sections. Ground water was once again available within one
afforested area where there had heen no water during the dry season
hefore.

Species. Farly on, Chir Pine (Pinus roxburghii) was a popular
plantation species, hut in the Phewatal area other species are now
more popular. Pine was planted in part because it was indigenous
and therefore a hardv, resistant tree. It grows slowly bhut has a
good survival rate, and therefore is demonstrably more successful.
Presentlv, more popular species include Alnus nepalensis (alder),
which is fast-growing, nitrogen-fixing, resistant, and fairly good
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for fuel, as well as for fodder and (when large enough) for building
and furniture-making materials. Also noted were Castinopsis indica
and Schima wallichia, resistant and good firewood species. The
nursery had several other species. Bamboo plantings were also
mentioned, especially on private land along torrents. The main
orchard species is guava, althongh some citrus species are also
planted. There were a few tea hushes (this is not actively
promoted), but no ccffee trees. The group noted that nursery
production fluctuates between 50,000 and 150,000 seedlings per year;
2,500 seedlings are planted per hectare, with a bztter than S0
percent survival rate.

Fencing. All forest plots, the orchard, and nurservy were
fenced with barhed wire. The cost for S-strand barbed wire in this
area is reportedlv hetween Rs.10 and Rs.15, as compared witb only
Rs.S5 per running foot for a stone fence. However, barbhed wire can
be erected much faster than stone fences, and villagers reportedly
prefer it for its authority and visibility,

Controlled Access. Fach protected forest area has controlled
access for grass cutters. The pradhan panch (village assembly
chairman) is responsible for access. Villagers pav 25 pice
(one-quarter of a rupee) per bharia (a load ranging from 40 to 60
kilograms (ke) of grass) cut within the protected areas, although
access is sometimes given free hecause of the overabundance of
available prass and the need to have it harvested. In time,
thinning of trees, including trimming and fodder cutting will be
allowed, and new plantines will be made as necessary in the future.

Mitside the protected areas, fuelwood collection poer on as
before, and we noted women and children heading to Pokhara to sell
loads of fuelwood twigs. The reported price per load is 7 rupees.

Problems Discussed. When asked about what was not happening,
our host indicated that it was difficult to develop additional
protected plantation areas on the open grazing land. While
villagers mieght understand the long-range benefits, thev could not
accept the short-range changes that closed forest plantations
meant. They would have to stall-feed their animals, and cut fodder
and grasses hv hand. Furthermore, stall-feeding requires a ready
supplv of water which is not available. A 17-km water supply system
is planned for the future project, but until that is realized one of
the main goals--more forest plantations--is thwarted. Undoubtedly
other social and political consideration exists, but the water
supplv problem is a critical constraint at the moment.




Social and Political Factors. Initial resistance to the
project was high, resulting from villager suspicion of government
intentions, resistance to changes imposed from outside and above,
and the unacceptable noveltv of the new social and economic patterns
that the project implied. One of the first strategies of project
developers was to engage the cooperation of one of the local pradhan
panchs who donated, in one place, a 3-ha plot atop a potential slide
area that threatened a lower village.

Village participation is arranged through conservation councils
representing each of the <ix village panchavat areas in the
project. This group oversees much of the conservation effort at the
local level and control of access into protected forests, encourages
local participation, and works closelv with the project staff,
foresters, and forest rangers. The council also helps to counter
the feeling that no one individual is responsible for the project
activities.

Upon installation of the proposed 17-km water system, one
social problem is anticipated from villagers in the immediate
vicinity of the source on Rainche ridge north of the project area.
Thev are unlikelv to fullv appreciate drawing water away from their
area. The project chief indicated that when the time came,
villagers throughout the water supply area would meet to discuss
implications of the project, and the full support of the upstream
villagers would have to he guaranteed.

Some initial resistance to earlier forestation efforts was
noted when a faction opposed to the fencing and other changes
managed to cut the fence at one point and drive over 100 head of
animals into the newly s~eded area. The ringleader was apprehended,
and his support is now ¢ ‘arentlv secured.

Some independent plantings around private farmsteads has
occurred and is encouraged. But when asked why more trees are not
planted in this fashion by individuals, one replvy was that "trees
attract birds; birds eat our grain." This, of course, reflects a
short~term concern and a misunderstanding (experiments with species
that attract fewer hirds could be made, for example), and appears to
be insufficient cause for planting activities on private land.

Other Observations in the Phewatal Project
Ntber aspects of this project that we ohserved were: checkdams

for torrent control; livestock watering pond; house-building;
firewood and grass and fodder cutters; and irrigation canals.



APPENDIX B

Workshop Agenda

FRIDAY, FEBRUARY 6
9:30

10:00

11:15

P.H.

Registration, Blue Star Hotel

Introductory speech, M.D. Joshi, Director
General, Department of Soil Conservation and
Watershed Management, and Chairman, Nepal Panel

Introductory comments, Roland J. Fuchs,
Chairman, National Research Council Panel

Informal comments, U.S. Ambassador Philip
Trimble

Inauguration speech, Makeshwar Prashad Singh,
Minister of Forests

Remarks, Mohan Man Sainju, Member, National
Planning Commission

Reception

Leave for Pokhara for observation trip by air
and bus
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SATURDAY, FEBRUARY 7 Trek through Phewatal Watershed Area in
Pokhara, accompanied by Mr. Khatiwada, Project

Manager
SUNDAY, FEBRUARY 8 Return to Kathmandu (bus)
MONDAY, FEBRRUARY 9 -
WEDNESDAY, FEBRUARY 11 Meetings of working groups

Group 1: Forest, Rangeland, and Wildlife
Management

Group 2: Watershed Management and Irrigation
Group 3: Agriculture and Livestock
Group 4: Energy
Group 5: Human Resources
MONDAY, FEBRUARY 9
10:00 Group 1, first session
Group 3, first session
Group 5, first session
12:45 Working lunch
13:30 Group 1, second session

Group 1, second session
Group 4, first session

TUESDAY, FEBRUARY 10

10:00 Group 1, final session
Group 2, first session
Group 31, final session

12:45 Working lunch
13:30 Group 2, second session
Group 4, second session

Group 5, second session

18:00 Reception hosted by U.S. Ambassdor Tiimble
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WFDNFESDAY, FEBRUARY 11

10:00

12:45

13:30

16:00
THURSDAY, FEBRUARY 12

10:00

13:30

FRIDAY, FEBRUARY 13

10:00

11:00
11:30

12:00

Group 2, final session
Group 4, final session
Group 5, final session

Working lunch

Chairmen and rapporteurs draft working group
reports

Chairmen meet to review working group reports

Plenarv session to hear reports of working
groups, Shankar Hotel

Adjourn to complete compilation and approval
of reports

Official presentation of conclusions and
recommendations by workshop co-chairmen Joshi
and Fuchs, Hotel Rlye Star,

Concluding remarks, M.M. Sainiju

Closing of workshop and tea serving

Lunch - Hotel Blue Star - hosted by
Mr. Joshi
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APPENDIX C

List of Workshop Participants

NEPAL PANFL

M. D, Joshi, Direcior General, Nepartment of Soil Conservation
and WVatershed Manapement (NSCWM), Chairman

S. Adhikari, Chief Meterologist, Department of Irripation
D, M, Amatva, Civil Fngineer, DSCWM
P. M. Baisvet, Proiect Thief, Bapmati Watershed Project

N. D, Bhatt, Research Officer, Centre for Economic Development
Administration

T. N. Bhattarai, Chief, Training & Motivation, Community Forest
Project

'. R, Bhuiu, Soil Conservation Officer, DSCWM
Rabi Bista, Fcologist, Department nf Wildlife and National Parks

Robin Bogati, Proiect Chief, Mahekali Integrated Rural Development
Proiect

Sribindi Boiracharva, Aericulture Consultant, Resource Conservation
and U'tilization Project (RCUP)

R.K.L. Joshi, Medical Officer, Department of Health Services
S. P. Joshi, Forestrv Officer, Tinau Watershed Project, DSCWM
V.B.S. Kansakar, Centre for Fconomic Development and Administration

I. N. Karmacharva, Fngineer, Ministry of Water Research
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Y.

P. Khatiwada, Project Chief, Phewatal Watershed Area

T.B.S. Mahat, Planning Officer, Department of Forests

K.

B. Malla, Planning Chief, DSCWM

Iswec R. Onta, Engineer, Department of Roads

L.

Hl

LI

S.

C. Pradhan, Project Chief, Karnali-Bheri Integrated Rural
Development Proiject

B. Rajibhandari, Deputv Director General, Department of Livestock

L. Rajbhandari, Project Manager, Tinau Watershed Project,
DSCWM

P. Raibhandari, Agricultural Engineer, DSCWM

E.J.B. Rana, Joint Secretarv, National Planning Commission

R.C.P. Raunivar, Section Officer, Ministrv of Law and Justice

I.

R. Regmi, Planning Officer, Department of Agriculture

Shri Govinda Shah, Livestock Offer, Department of Livestock

Kiran Shankar, Senior Hvdrologist, Department of Irrigation,

G.

Hvdroloev, and Meteorologv

P. Sharma, Section Officer, National Planning Commission

Ramesh Sharma, Research Officer, Agricultural Projects Services

Y.

Centre

Raj Sharma, RCUP Local Consultant (Forests)

Bala Krishna Shrestha, Geomorphologist, DSCWM

C. D. Shrestha, Member, Nepal Man and Biosphere Committee

Kailash Bahadur Shrestha, Engineer, Department of Irrigation

Kiran Shankar Shrestha, Fngineering Hvdrologist, Department

of Irrigation

Rajendra Bahadur Shrestha, Assistant Research Officer, Nepal

Man and BRiosphere Committee



R. S. Shrestha, Section Officer, Department of Cottage Industry

Ramesh Singh, Research Officer, Research Centre for Applied
Science and Technologv

G. P. Upadhvava, Assistant Soil Scientist, DSCWM

Kumar Upadhvava, Coordinator, RCU'P

Madhukar U'padhvava, Ascsistant Soil Scientist, DSCWM

Shara Devi Upadhvava, Senior Engineer, Flectricitv Department

R. N. Upreti, Director Ceneral, Department of Wildlife and
National Parks

Ram Prakash Yadav, Director, Agricultural Projects Services
Centre
1'.S. NATTONAL RESFARCH COUNCIL PANFL

Roland J. Fuchs, Chairman, Department of Geographv, Universitv
of Hawaii at Manoa, Chairman

Charles R. Railev, Department of Agricultural FEconomics, Cornell
'niversitv

Frank P. Davidson, Chairman, Svstem Dvnamics Steering Committee,
Massachusetts Tnstitute of Technologv

L. Rarlan DPavis, Director, International Studies and Programs,
"miversityv Svstem of Georgia and Georgia Institute of
Technologv

Fekhart Dersch, Department of Research Development, Michigan
State !'miversity

Thomas Dunne, Professor, Department of Geological Sciences,
Universitv of Washington

J. M. Hughes, Dean, College of Forestrv and Natural Resources,
Colorado State University

Donald A. Messerschmidt, Anchropology Department, Washington
State Universitv



Rolf T. Skrinde, Fxecutive Vice President, Olympic Associates Co.,
Seattle, Washington

John M. Street, Department of Geographv, University of Hawaii
Rose Bannigan, Staff Officer, Board on Science and Technology

for International Development, Commission on International
Relations, National Research Council, Workshop Coordinator

Dennis Wood, Staff Officer, ROSTID, Commission on International
Relations, National Research Council
OTHER PARTICIPANTS

Robert F. Adams, Assistant to NDean, South-Fast Consortium for
International DNevelopment (SFCI )

Viet Burger, Specialist, Agriculture Development Council
Alton Bvers, Energv Consultant, RCUP, SFCID

J. Gabriel Camphell, Forestrv Officer, FAO/Communityv Forestry
Project

Deanna G. Donovan, Forester, Research Centre for Applied
Science and Technologv

Tonv Fernside, Project Manager, FAO/Integrated Watershed
Management

Mark Freeman, Team Leader, SFECID

Wayne H. Freeman, Project Supervisor, Integrated Cereals Project
Jack Huxtable, RCUP Project Officer, USAID/Nepal

P. Impat, Inteprated Watershed Management, DSCWM

Ming Tvory, S & T Specialist, Office of Forestry and Natural
Resources, AID/Washington

William Leuschner, Forest Management Specialist, SECID

John H. Lindt, Jr., Agricultural Specialist, World Bank,
Washington, D.C,
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R. B. Mathur, Colombo Plan Forest FExpert, Institute of Forestry,
Tribhuvan University

Hans W. Radolfer, Part-time Consultant, PATA

NDavid Reed, Project Nevelopment Implementation Support,
USAID/Nepal

Niranjan M.S. Repmi, Program Assistant, USAID/Nepal
Cerald Richard, Soil Scientist, RCUP

F. R, Thapa, Former Professor of Agriculture, University of
Mandalav, Burma

Marlon Vanderveen, Aericultural Fconomist, Integrated Cereals
Project

Andres Wiederkeler, Co-Manager, Tinau Watershed Project (TWP),
NSCWM

John Wvatt-Smith, Forester, Department of Forests
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APPENDIX D

Introductorv Speech

M.D. Joshi, Director General

HMG Department of Soil Conservation
and Watershed Management

It gives me much pleasure to welcome vou to this inaugural
ceremonv of the "Workshop on Management of Renewal Natural
Rescurces: Prohlems, Strategies, and Policies,” which is heing held
under the joint sponsorship of the Department of Soil Conservation
and Wat~rshed Management, Nepal National Committee for Man and the
Biospherer, and the 1'.S. National Academv of Sciences. In particular,
T welcome the dictinpuished scientists who have come from the United
States tn join us on this occasion.

The Kingdom of Nepal is now undertaking a difficult stage of
development while at the same time the forces leading to
environmental depradation are building up verv rapidlv. His
Majectv's Covernment of Nepal has launched various development
activities in such fields as irripation, hvdropower development,
forestrv, roads, and integrated rural development. Nevertheless,
unplanned and uncontrolled explnitation of natural rescurces has
created a great threat to the ecolopical bhalance, particularly to our
mountain environment.

It is in the national interest to conserve and, wherever
necessarv, restore the invaluahle natural assets of soil and water,
and in this wav to improve the hase for producing fiber, fodder,
fuel, and the other fundamental needs of the peop!:.

The Kinpdom of Nepal is located in the voung, steep, and
somewhat fragile Himalavan ecosvstem where an imhxlance will
adverselv affect apricultural production which has now heen shown to
be declining. It will also increase the flooding of lowland areas
accompanied bv deposition of dehris on prime agricultural land. To
give some quantitative data, the percentage of Nepal's land area
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covered in forest has declined from 45.5 percent in 1964 to

34 percent in 1974 and is now onlv 29 percent. At this rate there
will be no forest cover left after another 20 vears have passed.
About 87 percent Nepal's energv needs are met from fuelwood. The
opportunitv that exists in other countries to substitute fossil fuels
for fuelwood simplv does not exist in Nepal, nor can it exist in the
near future. Other facts ahout Nepal are:

o] Nepal's hvdropower potential equals that of the United
States, Canada, and Mexico combined and is the highest in
Asia but this cannot he fullv utilized.

o Nepal's livestock population exceeds its human population,
and it is not surprising to find that our fodder resources
are totallv inadequate.

o Crop production has heen ircreasing at a rate of 2.1
percent hut our buman population has heen increasing at
about 2.4 percent and recentlv Nepal has had to import food
grains.

o A recent inventorv cempleted hv the HMG/FAO/UNDP Integrated
Watershed Management Project has shown that over 18,000 sq.
km of Nepal is in unsatisfactorv condition.

Nepal is a verv poor countrv, and is classified as a "Least
Developed Countrv," "Landlocked," and "Most Seriouslv Affected."
Against this hackground the Department of Soil Conservation and
Watershed Management is trving to find a workahle solution for the
government. You will agree that this is a wmassive task, especiallv
when I remind vou that six and one-half vears ago this rpiriment did
not exist. Agpainst these gloomv facts and ever-worseniss situation
there are a few ravs of hape. Thev include:

o The natural ahilitv of the landscape to recuperate since
the climate is, hv and large, suitahle for plant growth and
the soils are deep and comparativelv quite fertile

o The fact that in most places environmental degradation can
be halted bv improvements to land use

o Indications that the people themselves are usuallv prepared
to cooperate in improving the environment

We are heginning to know the dimensions of the problem and the

government is not only concerned about the situation hut is also
prepared to take active measures to improve the situation.
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I am looking forward to the next few davs when we will be
considerinp such prohlems as conservation and improvement of forest
and rangelands to supplv basic needs not onlv of people but also of
wildlife, improvement of watershed conditions and improved
canpahilities for irrication, increased vields from crop and animal
husbandrv, the enerev situation, and human resources. The second
part of the title of this seminar, namely, "Problems, Strategies, and
Policies" has heen deliberatelv chosen to provide an orderly approach
to our considerations,
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APPENRIX F

Introductorv Comments
Roland J. Fuchs, Chairman
National Research Council Panel

The serious problems of environmental degradation facing Nepal
and the need to incorporate effective resource management in Nepal's
development planning have alreadv heen recognized hy His Majestv's
Covernment. This awareness is reflected in many existing development
programs and activities and is explicitly emphasized in the Basic
Principles of the Sixth Plan. A considerahle number of reports
dealing with various aspects of resource management problems in
Nepal--forest and watershed management , agriculture and rangeland
management, water resources and irrigation, energv, and human
resources--have alreadv heen prepared by His Majestyv's Government,
international donor agencies, and local and foreign consultants.

Tt is not our intent in this workshop to review all existing
pPrograms or to prepare detailed reports on specific aspects of
resource management. This is unnecessary in view of previous studies
and would, in anv event, be impossible hecause of time constraints.
It is our hope instead that together with our Nepalese colleagues, we
can provide broader recommendations on opportunities, strategies, and
policies that mav be useful in improving the management of renewable
natural resources in Nepal. Many previous studies have of necessity
focused on individual resource and environmental issues; we will
attempt to take into account the interdependencv of resource svstems
so that our strategy and policy recommendations are mutuallv
compatihle. We will also keep in mind that our recommendations must
be acceptahle in terms of their capital and human resource
requirements. Finally, we will trv to rememher that the only
realistic recommendations are those that can be reconciled with His
Majestv's Government's commitment to improving the standard of living
and welfare of its citizens, in the short run as well as the long run.
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Our success in achieving our goals will depend on the
discussions and deliberations carried on in the working groups, which
represent the "heart" of the workshop. Groups have bh=en organized to
treat forest, rangeland, and wildlife management; watershed and
irrication; avriculture and livestock; energv; and human resources.
Fazh group will review issues and probhlems within the subject area
and possihle technical options. These will he considered and
evaluated in rerms of their capital and human resources requirements
and compatihility with other development ohjectives. Fach working
group vwill prepare conclusions and recommendat ious eratding short-
and long-term stratecies and activities, institutional frameworks and
needs, training and research needs, and policies and legislation.

The American participants in the working group deliberations and
representing the National Academv of Sciences, consist of 10 persons
drawn from various institutions in the United States. All have
previous experience overseas, some in Nepal, and bring to the
workshop a wide range of talent and experience. None of them are
paid bv the Academv for this service hut rather have responded to the
Academv's invitation to participate throuph professional interest and
their desire to he of service. I would like to introduce them at
this time:

o Charles Railev of Corneil lUniversitv. Mr. Railev is a
resource economist specializing in rural development and
public policv., He was formerlv a Peace Corps Volunteer in
Nepal.

o Frank DNavidson of MIT, Dr. Davidson has interests in svstem
dvpamics, macro-engineering, and mountain environments.

n 1., Harlan Navis, I'niversitv Svstem of Ceorgia and Georgia
Institute of Technologv (currently seconded to USAID in
Panama). Dr. Davis is a specialist in rural technologv,
emplovment and development as well as agricultural economics.

o Fckhart Dersch, Michigan State University. Dr. Dersch is a
specialist in resource development and conservation and
familiar with land- and water—use problems in Nepal.

o Thomas Dunne, Universitv of Washington. Dr. Dunne, a
geologist, is an authoritv on prohleas of hillslope erosion
and hvdrologv.

o J. M, Hughes, Dean, College of Forestrv and Natural

Resources, Colorado State Universitv. Dr. Hughes is a
specialist ia forest sciences and forest economics.
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0o Donald A. Messerschmidt, Washington State University.,
Dr. Messerschmidt, an anthropologist and a former Peace
Corps Volunteer in Nepal, has interests in cultural and
socioeconomic svstems and integrated rural development.

o Rolf T. Skrinde, Executive Vice President, Olympic
Associates, Seattle, Washington. Dr. Skrinde is a
specialist in civil and environmental engineering and
renewahle energv resources.

o John M. Street, Universitv of Hawaii. Dr. Street is a
biogeographer specializing in prohlems of the creation and
maintenance of grasslands derived from forests.

Our group also includes two staff members of the Board on Science and
Technologv for International Development, Rose Bannigan and Dennis
Wood, and an obhserver from AID in Washington, Ming Ivorv.

In participating in the workshop and its working groups, our
panel does not consider itself technical consultants able to provide
readv-made solutions to technical problems, nor do we bring
preconceived answers to the difficult prohlems of selecting resource
management stratepgies and policies appropriate to Nepal. Our
participation, if it is to be successful, will depend greatlv on the
understanding of local prohlems, priorities, and constraints to he
contrihuted by our Nepalese counterparts. We look forward to the
pleasure of working with vou, and learning from vou in the week ahead.
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APPENDIX F

Inaugural Speech
Makeshwar Prashad Singh, Minister of Forests
His Majestv's Government of Nepal

1 am pleased o inaugurate this workshop on management of
renewahle natural resources. As natural resources constitute the
hasic wealth a7 the Kingdom of Nepal, 1 need not go into more details
of the significance of this workshop.

The people of this countrv--where 90 percent of the population
"¢ activelv associated vear-round with soil and water, where 87
percent of the population utilize firewood for their domestic fuel
consumption, and where 9N percent of the population earn about 15
percent of their income from animal hushandrv--understand, 1 think,
the significance and purpart of natural resources more than anv other
societv., Nepal, the Nepalese reople, and nature were in a state of
halance in a healthv environment, as complimentarv to each other,
unti) some vears ago. For example, the terraces of mid-Himalava,
livestock farming of high Himalava, and crop farming in the valley
and Terair are still fresh in our minds.

In recent vears, various reasons have led to the deterioration
of the balance in the utilization of natural resources, and many
drastic situations have appeared. The tendencv to migrate in search
of livelihond ic increasing as emplovment opportunities in the
nonaegricultural sector could not he created in proportion to the
growth rate of population. Difficult geographical conditions
constrain the extension of intensive and scientific agricultural
practices on a nationwide scale. Forest-hased indusiries cannot he
adequatelv expanded feor lack of capital. National production is
heing destroved throuph the unwise use of limited water resources.
In view of the overall situation, it would be more beneficial if rhis
workshop makes concrete suggestions on measures to be taken for
scientific management of natural resources instead of analyzing what
has happened and what strides would have been netter in the past.
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1 hope that participants in this workshop will exchange their
views with parricular attention to the following points:

(o]

Concrete policy changes in the conservation and utilization
of natural resources is the call of the day. If traditional
practices are changed only on theoretical grounds,
ill-consequences may increase. For this reason participants
should make policv suggestions also taking into account the
practical aspects.

To mv mind, some changes in the present organizational
set-up for the conservation of natural resources are also
necessarv. The number of trained technicians is increasing
everv vear, as is the number of technical advisors from
friendlv countries and international organizations,
Investment is rising, too. HMG has been increasing
allocations in the administrative budget. Yet achievements
are lageing bhehind the targets. Naturallyv, under such
conditions, vou should be paving attention to organizationai
aspects,

It is felt at present that the conservation and management
of natural resources is the responsihility of the government
alone. But efforts to conserve resources are not possible
unless local people utilizing them also participate in the
management. That i1s why it is necessary to discuss how to
make the people participate actively in implementation of
conservation programs.

Natural resources in Nepal are alreadv scarce. Therefore, 1
hope that participants in this workshop will also discuss
the alternatives to natural resources.



APPENDIX G

Opening Remarks
Mohan Man Sainju, Member
HMG National Planning Commission

When discussing the prohlem of management of renewahle natural
resources in Nepal, the historv of planned development must be kept
in perspective. Nepal was not open to the outside world until 1951
and in 1956 Nepal started its development planning efforts with the
First Five-Year Plan. The allocation of 330 million rupees was
thought to be too ambitious then, and indeed it was because at that
time Nepal did not have the necessarv administrative machinerv to
execute and achieve the planned targets. However, now Nepal has
tremendous experience after 24 vears of planned development, and
there are manv exomples of successes and failures. Planners have
realized that ecor'mic development in Nepal must overcome several
constraints. Five areas of concern to evervone in Nepal are:

o Improving infrastructure in a setting of difficult
topographv; this has proven to he a herculian problem.

o Population growth has neutralized economic growth.

o Population distrihution is uneven--two-thirds of the
population live in the hills and mountains which have
one-third of the cultivated land, and one-third of
thepopulation lives in the Terai which has two-thirds of
thecountrv's cultivated land.

0 Fven with all past efforts, the nonagricultural sector has
not flourished; it bhas not bheen ahle to ahsorb the growing
farm population. As a result, marginal lands in the hills
are heing increasinglv used for agricultural production
which has caused serious ecological and environmental
problems.
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o There is an increasing need for energy. During the next few
years, this need will be met hy the forests, even though
there is a vast and unlimited potential for hydropower from
water resources.

In this context, the Sixth Five-Year Plan addresses these
concerns ahout management of natural resources in Nepal. A specific
chapter inserted in the plan deals with land use and environmental
policv,

Now T would like to identifv five areas of policy concern to
HMG, and T hope that the week-long deliherations on the issues of
management of natural resources will address these policy questions.

The first policy concern is the prohlem of intra- and
inter-agencv coordination and cooperation. It appears clear that the
problem of natural resource management is not a unidisciplinary
effort. It is multidisciplinary and multisectoral in nature. To
hring about integration and coordination, to provide overall policy
direction, and to evaluate performance, HMG has organized a National
Council for the Conservation of Natural Resources. This council will
he chaired hv the Honorahle Minister of Forests and will comprise
leading executives from various HMG agencies. The new council will
provide policy guidelines, review programs, and seek coordination and
cooperation whenever it is required. The words coordination and
cooperation are popular, but, in practice, they are difficult to
implement. They involve the attitudes of the people involved in the
game and changing attitudes is a very difficult process. It is hoped
that this workshop can make some recommendations that could be useful
in this area.

The second area of policy concern is that there are several
natural resource management programs that will he implemented through
specialized agencies in different ministries and departments of HMG.
Recommendations that will help in meshing these individual
programs--how do they fit into each other—--how do we do it--by
vhom--and in what order--would also he useful.

The third area of policy concern is the appropriate application
of the body of knowledge that is available and the known technology
in-countrv to carry out interventions in renewable natural
resources. We must first determine how to make maximum use of our
rural and technological capabilities. We must then identify areas
where available technological capabilities cannot address the
problems and look for possible technical tools to solve them.
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The fourth area of policv concern is the change in the hebavior
at the prass-roots level--in each household and familvy, or, in other
words, at the individual level--that goes hand in hand with the
management of natural resources. Can implementable and effective
management of natural resource programs be undertaken without proper
and adequate communitv participation? Then, if community
participation and local-level involvement is a prerequisite to the
management of natural resources, how do we get communities to
participate in the vioper sease of the term? How do we seek their
cooperation? How do we involve them in the decision-making process
itself? Not onlv should people at the community level be educated
ahout natural resources and its degradation, hut 1 feel that our own

¥nowledpe about communitv hehavior and community perceptions must be
increased.

A fifth area of concern is that from the viewpoint of national
policv on management of natural resources, a long-term perspective is
lacking., The Sixth Plan bas not revealed a long-term picture., We
hope that the participants in this workshop will be able to help us
in this regard.
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APPENDIX H

Microhvdro Projects: An Alternative Source of Energy
D. M. Amatya

Department of Soil Conservation

and Watershed Management

Nepal has more than 6,000 rivers, totaling about 45,000 km in
length, with a total annual run-off of shout 70 hillion cubic
meters. Nepal's estimated power potential is about 38,000 MW, or
about 2.3 percent of the world's total hydropower potential.
Presently, only about 3R MW of hvdropower is available (Trishuli,
about 21 MW; Sunkoshi about 10 MW; and the rest constituted by other
small plants).

The long-term policy of HMG of Nepal is to reduce gradually the
contribution of petroleum products to the total energy supply by
developing hvdroelectric power. Prime emphasis has been given to
installing micro~hvdro power plants that use locally available
labor, material, and simple technology as much as possible to
develop agriculture, commerce, and cottage and small agro-based,
cottage industries in the hills and remote areas of the Kingdon
This should help reduce the present degradation of forests, hich
are used as a cheap source of fuelwood. Bigger projects require
lurge capital investments, advanced technology, a4 large qualified
technical cadre, and a substantial period for construction, - “icu
seem quite difficult tasks for a developing country. Henc  “t is
time to exploit existing natural water resources by constructing
micro-bvdro projects as an alternative source of energy.

AGENCIES UNDERTAKING MICRO-HYDRO PROJECTS

Formerlv, HMG Flectricity Departmen® under the Ministry of
Water Resources was the only agency undertaking “he construction of
micro-hydro projects. However, now the following agencies under
Ministrv of Water Resources are undertaking feasibility surveys and
construction of micro-hydro projects.
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The Rural Flectrificiation Division of HMG Electricity
Department is responsihle for mini/micro-hvdro proiects which are
constructed largelv under a people's participation program in small
villages in various parts of the Kingdom. Under the initiative of
this division, a AN-XW micro-hvdro proiect in Gorkha-T1llam has
alreadv heen completed and a 32-kW project in Dhading is nearly
complete, Other projects under construction are Svangja, 80 kW;
Manang, 1AM kW; Darchula, 100 kW; Helambhu, 100 W; Gorkha, 90 kW;
Dandedlhura, 110 kW; and Raglung, 100 kW,

In accordance with His Majestv's Government's policv of
launchiny multipurpose micro-hvdro projects in various parts of the
Kinedorm, the Small Hydel Development RBoard (SHDR) was estahlished in
the mid-1970q ynder the Ministrv of Water Resources. Previcusly,
HMC Flectricity Department had undertaken a feasihilitv studv and
construction of a small hvdro project in Birendranagar Surkhet
(385 kWY which is in the far westein development region and another
in Dhankuta (240 kW) in the eastern development region. BRoth
proiects were completed ahout 2-3 vears ago and are under
operation. Abhout h-7 vears ago, the NOR-consult for the first time
conducted feasibilitv studies of 10 micro-hvdro proiects in variouz
parts of the ¥ingdom. On the basis of these feasihilitv studv
reports, the SHDR carried out detailed designs, and construction is
now under wav in the following areas.

Proiect Installed capacity Donor
Namche (Fastern) 1st Phase 520 kW Austria
2nd Phase 260 kW Austria
NDoei= (Far western) 200 kW Yuposlavia
Salleri* (Fastern) 80 kW Swiss (SATA)
Phidim* (Fastern) 260 kW OPF.C
Jomson Western) 260 kW OPEC
Jumla (Far western) 200 kW OPEC
Baglung (Western) 175 kW HMG/Nepal
Taple iune (Fastern) 125 kW UNCDF**
Khandhari (Fastern) 250 kW UNCDF
Bhoipur (Fastern) 250 kW UNCDF
Pkhaldhunga (Fastern) 125 kW UNCDF
Ramechhap (Central) 75 kW UNCDF

*Nearlv complete.

**mited Nations Capital Development Fund.
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In addition, a visiting Asian Development Bank team recently
agreed to provide capital for eight different projects in various
parts of the Kingdom in the first phase. The second phase is subject
to extension depending upon progress achieved in the first phase.

Althouph small hvdro proiects and mini-hvdro and micro-hydro
projects are not well defined, SHDB considers projects in the range
of 101-999 kW as "small hvdro projects" and projects in the range of
20-100 kW as "mini/micro-hvdel projects."

It is verv important to note th-t local participation has not
heen included in projects launched hv SHDB. Thev are either
undertaken sinplv hv HMG or jointlv hv HMG and a foreign donor,

SHPR's tarpet is to provide electricity in all district
headquarters, in places important from the viewpoint of the tourism
or cottapge tndustrv, and in other areas depending on the demand for,
urgencv of, and feasibilitv of electricitv generation. For the past
-4 vears, SHDB has used the services of local engineering
consultants for the prefeasibilitv and feasibility s*udies of
mini/micro-hvdro projects in various hillv and remote parts of the
Ki.aglam, SHDR recentlv developed criteria for prefeasibility studies
of mic-o-hvira projects in the districts by providing consultants
with questionnaires rcr villagers to he filled out during the field
survev,  This means that special emphasis has heen placed on carrying
out sccioeconomic studier in detail and then analvzirng them before
ir~tifving anv place as a feasihle load center for electrification.

On the basis of the auestionnaires, it appears that drinking
water, hea' n posts, suspension bridges, and irrigation have first
prioritv with villagers--not electricity. In other words,
electricitv used for drinking water or irrigation or cottage industry
is given more prioritv than electricity for lighting and cooking.

The Nepal Electricitv Corporation, under the Ministrv of Water
Resources, recentlv completed construction of the 32-kW capacity
Gajuri micro-hvdro project, located on the highwav from Kathmandu to
Pokbara. Unfortunatelv, this project is suffering from technical
difficulties. This is a joint venture of the corporation and local
people’'s proups.

MANUFACTURERS OF ELFCTROMECHANICAL FEQUIPMENT
FOR MINT/MICRO-HYDRO PLANTS

The Mechanical Division of Balaju Yantra Shala (BYS) is one of

the leading local! manufacturers of water turbhines up to 45 kW
capacitv in 9 different sizes. These turbines are used mainly for
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mechanical power to drive various machines or are attached to a
generator and povernor to produce electricitv. The cost of a turbine
varies from Rs.12,000 to Rs.18,000, excluding transportation

charges. An entire svstem, including steel penstack pipe, turbine,
metallic screens to protect the svstem from rocks and debris, control
pates, power pullev, etc., costs ahout Rs.25,900 for mechanical power
onlv, The extra rpovernor and electrical generatcr required to
generdte electricitv are imported.

BYS offers technical assistance to potential users to determine
proper size and placement for a hvdropower installation and
emphasizes operational simplicitv and transportabilitv over the
difficult trails of Nepal. BYS recommends the installation of water
turbine< for operation of the following mechanisms: rice huller,
water pump, oil expeller, paper heater, power loom, flour mill, and
saw miltl.

Turhines can also he used for lighting, operation of welding
sets and electric motors, industrial heating, cooling and space
heating, etc. To date, RYS has successfullv built and installed
ahout 70 small turhine svstems, including two units with a capacitv
for generating electricitv.

The Butwal Technical Tnstitute (BTI) manufactures turbines for
mechanical purposes, as well as a few firms in the private sector
that deal with small water turhines (perhaps up to 2 kW),

RCU'P HYNDROPOWFER PROJECTS

RCUP feasibilitv studies of mini/micro-hvdro projects will he carried
out in the Gorkha, Mvagpdi, and Mustang districts. APROSC
(Agricultural Projects Services Centers) has discovered manv
potential river sites of at least 10-kW capacitv in Jomson, Gorkha,
and Jumla. To obtain the full potential henefits of hvdropower,
erosion, siltation, and flooding prohlems are addressed bv RCUP
projects in reforestation, controlled grazing, irrigation, and
watershed management and hvdrologv.

RCUP recormends that hvdropower be utilized for the following on
a prioritv basis: village water supplv (to provide 200d sanitation
and public health); electrification of health posts, schools, and
veterinarv posts; irrigation; flour milling and oil expelling;
fertilizer production; cottage and small-scale, agro-based
industries; powering ropewav transport svstems; and illumination.



PROBL.EMS CONNECTED WITH HYDROPOWER PROJECTS

o

Lack of proper coordination among agencies implementing
hvrdo-power projects

Lack of hvdrological and meteorologic<' data on potential
rivers and streams that could zenerate electricity for
design purposes

Lack of transport and communication in the hill and remote
areas of the Kingdom needed to transport electromechanical
equi pment

Lack of technological know-how necessary to implement
micre-hvdro proijects

Lack of trained personnel in the responsible agency during
maintenance and operation of projects (manpower constraint)

Limited budget allocation for operation and maintenance

Lack of knowledge in the villages ahout the benefits of
introducing mini/micro-hvdro projects as an alternative
source of energv supply, i.e., lack of communication and
demonstration in remote areas to convince villagers about
the exploitation of cheap water resources for generation of
electricityv

Technical difficulties with projects already instalied. For
example, discharpge seems to be much less than that allowed
in the design due t. lack of hydrological data, siltation of
power canals, seepage problems, inefficiency of power
turbines and penstock pipes, etc. In SHDB projects aided by
foreign donors, the donor countries have agreed to install
locallv made water turbines (BYS or BTI) even if the cos*t is
higher bv up to 15 percent than the cost of those from the
donating country and if the local curbines or mechanical
equipment meet technical requirements. However, as BYS
turbines or steel penstock pipes are manufactured from
imported steel from India, they can hardly meet the
necessarv tectnical specifizations, and SHDB has been thus
far bound to install Indian-made "Jyoti' turbines in the
Jomson, Baglung, Phidim, and Jumla mini/micro-hydro
projects. Only in the Salleri, Solukhumbu district have two
40-kW capacity turbines bheen installed, manufactured by

BYS. Thus the technical know-how required to manufacture
water turbines must he obtained, either by providing
in-country training and research or overseas training.
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The verv high initial costs of introducing micro-hydro
projects as an alternative source of energy compared to
other sources of energy. Although, for a country like
Nepal rich in water resources, hvdropower will be the only
cheap source of energv in the long run after the forests
have deteriorated. SHDB's experience thus far shows that
the per kilowartt cost of installation of micro-hvdro power
projects (includine civil and electromechanical works)
varies from Rs.?5 000 tn Rs.45,000, The Rs.A0,000 costs
per kilowatt in Salleri is an exception.

The low annual per capita income of villagers. Most cannnt
afford to pav Re.200 for electrical installation and Rs.20
per month far lighting (as standardized hv SHDB in
1979-1980), Villapers prefer to use fuelwood for lighting
and cooking which thev have to fetch bv walking 2-3 hours
dailv to a nearhv forest.



THE RISING NEPAL

("EBRUARY & 1881)

Renewable Natural Resources

WA week long workshop would remain  perennial
on Managment of Ren~ Reafforesation, W the

watle Natural Resources
s presently being held Jo
Kathmandu under the joing
auspices of HMG Derart-
ment of 3Soil Conservation
and Watershed Manage-
ment. Nepal National Co-
mmites of the Man and
Bio:hph re and the Nal
vnal Academy of Sciences
of the United Siatea. The
paricipants gt the work-
shop are glaced to delibe-
rate end provide broad
recommenda'ions on opp-
oru ities, etrategice &mni
policles useful to the imp-
rovemnen? in management

sbsence of enough agention
being paid t i, could not
ke place ot the rate 10
match the rate ar which
forests were being demio-
yed By now the far rea-
ching grave oonsequen ©;
of the rampamt desruciion
of forests wighin the pas:
decades have largely been
realised and measures are
baing taken ® check fur-
ther conunua:ion of this
process. However. (o repa-
fr the damages that have
already bten caused it is
going 10 ke time

of renewabls na‘ural reso-  Renewable natural reso-
urces. In view of the fact urces could indeed become
that proper end efficient unrenewab's. when trey
managemen: of natural re- are ntilised in ° a careless
sources i{s a high priority manner over a length of
task, the workshop is to be ume. The Aminishing of
considered o Mgh]y releva- these resources could also

it exercise,

Unscientific and though-
tless mannes of ukilisa'jon
of avallable nacural resnu-
rces could lead o sad con-
ssquences. As g case in
example may he cired the
forest resources. The inc-
reasing demands made on
forest resourves, parly as
& remukt of the rapid grow-
th i population wihin
recent decades. has led to
rampant destruction of
forests on an alarming

Ole. Forest reyur es
Bave been consumed at a
progressively  increasing
rwe while not enough th.
ought was given by the
consumers 10 the need to
ensure fhat the resources
they were  eonsuming

Jeed 0 oher grave ond
irreparable damages. The
need for scientific gnd effi-
cient management of rene-
wable natural resources
cannat in  fact be owir-
empha {sed. Con:rge p ti-
cies have to be adopred
and practical measures
enforced in order that re-
newable ‘netural res:urors

are utilised {n the bpewr
posgible way wihout brin-
gng about undesirable
consequences. The present
workshop ot the end of its
semion will be expected to
come up with many useful
and pracical suggesiions
that could be incorporated
into the future officlal pu-
licies on the managerien:
of renewable natural
Tesources.

89 -

APTINDIX 1

- K4
*
-
LA
g ews
e -
g BN
oty
o v 4
P -
- .o J
: Ty
€%
P2 i
!
| S
L}
L o .
. -
S M
dot. .o
..
[+
K
3
e
PRI ]
. -
L2V
-ty
v
P
’-'. PR
Y
“pk-l



WorkshopOnManagement

Of Natural Resources
(By a Staff Repor ter)

Kathmandu, Feb. 13:

The Workskop on
Management of Reaewable
Natural Resources, Probl-
ems, Strategies and Policies
in course of its weeklong
deliberation bas made long
strides in achieving & succ-
ess.

Over  sixty delegates
from the Department of
Soil Conservation and Wat-
ershed Management, Nepal
National Committee tor the

Man and the Biosphere and

National Academy of Scic-
pces, U. S. A. and other
bilateral and international

» e s
L o
- o
v~
PR )
'oc-_m

agencies have as a result of
their efforts produced =
host of recommendat.ons..
The delegates were divi-
ded into five differem
groups each deliberating on
forestry, rangelands and
wildlife management, wate:
rshed management and i°1-
igation,  sgricultural and
liv.stock, energy end
human resources separaizly.
Each group ba,
presen ted sepirate
recommendations in tteir
respective areas of celibe -
ation
The working group on
the foresiry, rangelands
and wildlife managemer.t
bas reccmmended that to
remove confusion regarding
desirable land use in diffe-
rent physiographic regions
and to facilitaie local part-
icipation and implementat-

ion, land use legislation
outlining criteria for appr-
| opriate land use should be
eoacted and a coordinsting

agency designated.
lo watershed managem-

ent snd irrigation, the
working group has recom-
mended that planning and

implementation of technical
options should be designed

to avoid procceding “too
far and 100 fast.” Educati-
onal, demonstrating and
iocal participation activities
should be included in

projecis.

THE RISING NEPAL, FEB. 4, 18] SATURDAY

The working grosp es
agri ulturs] and Livesiock
| Bas concluded that agricu-
 Jural production in tle
bills was not keeping pace
with hill pecple’s needs for
food and fiber, higber
incomes, and more jobs.
Therefore agricultu-al
-productivity must be incre-
ascd through the use of
pew and improved techu;-
ques, intensificstion of
cropping and :nore adequ-
! ale sud appropriate anima! ‘
autrition, breeding, and

discase control.
Ob energy the workshop

the group bas recommended
thit production of more
fuelwood in individual
bouse gardens should be
cacouraged and more accu-
rate measurement of fuel-
weod uses for domestic and

indus'rial  purposes s
required.
On human  resources

the recommendations say,
because of the serious diffi-
culties caused by Nepal's
very high populstion gr« wth
raic for resource mapage-
ment and conserva'ion,
bigh priority must be given
1o programmes in ¢nded to
reduce fertility rates, psrii-
cularly in osercrowded hill

areas.
On educstion and manp-

ower Liaining needs o impr-
ove general educa'ion and
public knowledge of-res- u-
1Cc management and conser-
vation problems and practi-
ces, the  elementary school
curriculum shou!d be mod-
ified to emphasize agricul-

ture and renewable resource

+

management relevant loa
rural population. |
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APPENDIX J

Background Material

GENERAL INFORMATION

AID Country Development Strategy Statement, Fiscal Year 1982. Agency
for International Development, Washington, D.C.

AID Excerpts from Annual Budget Submission, Fiscal Year 1982. Agency
for International Development, Washington, D.C.

Basic Principles of the Sixth Plan, 1980-1985, National Planning
Commission Secretariat, Kathmandu, Nepal.

Making Planning Relevant: Nepal's Experiences, 1968-1976. Asian
Survey October 1980.

National Economies: Nepal's future growth tied to investment in
agriculture, tourism and hydroelectricity. IMF Survey
June 25, 1980.

Nepal. PanAm World Guide. McGraw-Hill Book Company, New York,
New York, 1979,

Nepal. Asia Yearbook. Far Eastern Eccnomic Review, Hong Kong, 1980.

Nepal Background Notes. Department of State, Washington, D.C., 1978,

Nepal Country Economic Memorandum. Rerort No. 1873a-NEP. World
Bank, Washington, D.C., 1978,

Nepal: physical ard social geography. Far East and
Australasia. FEuropa Publication, London, England, 1980.

Nepal releases budget for coming year. Journal of Commerce
October 29, 1980.
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FURESTRY, WILDLIFE AND RANGE MANAGEMENT

Carpenter, R. and Matthews, W, (1980). NEPA: environmental innocence
abroad. Fast-West Perspective 1(4):6-11.

Carter, M. (1479), Range Management ant Animal Husbandry Components.
Resource Conservation and Utilization Project, Kathmandu, Nepal.

Levenson, B, {(19749),  Tholwond utilization: a studv of the demand and
avarlatle fuelwer f resources at six selected villages., U.S.
Peace corns, Fatheoandu, Nepal,

Librarv of Conprecs, Science and Technology Division (1979), Draft
environrental repart on Nepal. Agencv for International
Develop~ont, Washington, D.C.

National A-ader-o of Sciences. 1980, Firewoed Creps:  Shrub and Tree
Speciec for Frorpe froduction.  National Aradery of Sciences,
Washange e D0,

Shresth.a, .7, f]u~ 3, Geclopy, Soul Frosion and Litho-Strectural
Divicion of “epal. Integprated Watershed Managemert Project,
Ministrv f Forest<, Department of Soil and Water Conservation,
Kathmard:, Nepal.

Upreti, B.N. (n.d.) Conservation of Wildlife Resource. 1in Nepal.
Nationa. Parks and Wildlife Conservation Nffice, Kathmandu,
Nepal.

¥orld Rank (167r). Nepal: Forestry Sector Review. South Asia
Projects Depariment, Worid Bank, Washington, D.C.
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