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INTRODUCTION
 

Fffective resource management is vital to any government's
 
attempt to sustain and improve the quality of life of its people.
 
Newspaper and magazine articles describing events in the developing
 
countries center increasingly on the consequences of overpoptulation
 
and overtitilization of natural resources. Vanishing forests, 
famine, and floods are reported with such regularity that notice is
 
scarcely taken.
 

Statistics assembled hy His Majesty's Covernment (HMG) are
 
causing increasing concern. Based on these figures, ipproximately
 
one-fourth of Nepal's forests have disappeared during the past 25
 
years--I million hectares in just the last decade. At this rate,
 
there will be no accessible forests in the hill area in 15 years,
 
and none in the Terai in ?5 years.
 

HP4 has given high priority to renewable resource management in 
its Sixth Five-Year Plan (.0R-85), which specifically addresses 
existing policies for land use, environmental restoration, and 
conservation of natural resounces. As a result of this emphasis, 
14MG 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 Kathmandii, February 6-13,
 
19R1. 

At the opening plenary session of the workshop, Makeshwar
 
Prashad Singh, Minister of Forests, and Mohan Man Sainju, member of
 
the National Planning Commission, suggested that participants
 
explore, in addition to the agenda items, practical recommendations
 
that would address the following needs:
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o 	 Better intra- and interagency coordination bV the National
 
Council for the Conservation of Natural Resources, chaired
 
by the Minister of Forests. HMG is supporting a
 
multidisciplinary approach to many activities during the
 
Sixth Plan period. The National Council was organized by
 
Ht; to bring 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 suitable 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.
 

" 	 "ow 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 beyond the current plan, including ideas
 
for implementinR recommendations.
 

M. D. Joshi, chairman of the Nepal panel; Roland J. Fuchs,
 
chaii,'man of the NRC panel; and U.S. Ambassador rhilip Trimb'e also
 
addressed the opening session. The Panas ceremony (lighting of the
 
oil lamp) was conducted by Minister Singh.
 

After a morning of plenary discussions and a two-day
 
observation visit to the Phewatal Watershed area in Pokhara,
 
workshop participants reconvened in Kathmandu and divided into five
 
working groups: (I) forest, rangeland, and wildlife management; (2)
 
watershed maragement ind irrigation; (3) agriculture and livestock;
 
(4) energy; and (5) human resources. Each working group chair.ian
 
read the recommendations that emerged from his group at a plenary
 
session, soliciting comments from the audience. Comments
 
appropriate for recommendations were taken into consideration in the
 
final conclusions and recommendations contained in this report.
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WORKSHOP SUMMARY
 

Each working group met 
for three sessions over a two-and-a­
half-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 needs, 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 identified in this report could be acted upon without a
 
significant expenditure of funds since they are orgarizational or
 
legislative in nature. The major recommendations that emerged from
 
the workshop are listed below.
 

.OVERNMENT COOPERATION, INTEGRATION, ND LEGISLATION
 

I. It is important to move forward with strengthening the
 
newlv-c'eated National Council 
for the Conservation of Natural
 
Resourcs (NCCNR) which would 
serve as the main coordinating entity

within 'MC for rte management of natural resouices. The NCCNR should
 
be prov ded with the support staff and funding needed to carry out
 
its activities, sucn as:
 

o 
 Formation of a special interagencv committee ef lawyer, and
 
appropriate officials to review existing laws and policies

related to land ownership, land registration, and land
 
revenue.
 

0 
 Creation of mechanisms, both formal and informal, 
to
 
promote interdepartmental coordination and cooperation and
 
to prevent duplicatior and overlap of duties.
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2. To remove confusion regarding 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 	 Enforcement 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 settlement policy, in view of the rural
 
dnd agricultural character of Nepal's population and the serious
 
regional disparities in population in relation to arable land
 

3. The xqsic constraints to the alleviation of Nepal's energy problems
 
appear to he lack of a single, central agencv that deals exclusively with
 
energy and related problems and lack of coordination and communization
 
between institutional, private, donor, and governm-nt energy entities. Thus
 
establishment of a National Energy Commission should he considered, or, as an
 
alternative, the existing Water and Fnergy Commission should he
 
strengthened. This commission should have sufficient status to bring the
 
urgency of the energy problem to the attention of both the government and the
 
people, and should have sufficient influence to develop a coordinated plan of
 
action. In 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 	 Systematically implement technologies in rural areas through
 
education, training, and demonstration efforts
 

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

o 	 Establish clear targets or goals for each energy source per year
 
and ,nonitor actual performanice as a continuous function
 

o 	 Establish a clearinghouse to exchange information on each energy
 
technology
 

FDIVCATIAN AND MANPOnW.R TRAINING NEEDS 

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

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

6. 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 necessary, and improved means of ireasuring job 
performance should be devised. In addition, new approaches to overcoming
 
transportation and communications hardships experienced in fieldwork should
 
be developed.
 

7. Covernment research and extension efforts are beginning 
to provide
 
a flow of technologies to hill farmers. However, the speed of this flow 
is
 
hampered by the large number of diverse hill environments, duplication of
 
extension ,fforts, poor training and motivation of government workers in
 
contact with hill farmers, and insufficient understanding of loca!
 
socioeconomic constraints to technologv transfer. Priority attention should
 
he given to (1) economic and social -esearch on condirions that facilitate
 
adoption of new 
practices and encourage higher levels of production from
 
public lands, and 
(2) a study of government operations in hill areas that
 
concentrates on interagencv planning and coordination, especially on
 
research, extension, credit, and marketing arrangements. In addition to an
 
excen. ion service, disserination of information and appropriate technoloev
 
could he aided by (1) roinstittitinp tic National Pevelopment Service with a
 
substantial emphasis 
 on resource management programs; (2) using individuals 
skilled in resource management and related technologies and industries, h, 
who lack academic credentials, as consultants in demonstration and training 
programs; and (3) studving superior resource management techniques on the
 
part of individu~al ethnic and caste groups to determine the feasibility of
 
wider diffusion arid adoption.
 

P. 	 The zapaLitv of and accessibility to the national network of 
- training institutions must be improved. Thus highest 

vrlcrit:v !-0c.;ld he placed on establishing the Institute of Renewable Natural 
Resq.,-'.es 'RNR) at Pokhara which will focus its programs on the 
underserviced hill areas. Any future training institutions should he 
carefully located with special consideration given to the Regional
 
Development 7one centers 
in the hills and should he integrated with other
 
educational institutions.
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q. 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 he
 
considered. The college would focus on pre-service management training for
 
selected government administrative officers, and could also provide
 
in-service training.
 

LOCAL IMPLFMFNTATION AND VILLAGE INCENTIVES 

10. Agricu'tural production in the hills is not keeping Dace with hill
 
peoples' needs fcr food and fiber, higher incomes, and more jobs. Thus
 
agricultural productivity must he increased through the use of new or 
improved agrit;lturpl techniques, intensified cropping, and improved animal
 
nutrition, hreedinp, and disease control. Priority attention should be given
 
to (1) inproved 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 tertilizere and ir, igation water.
 

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

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

13. Local resource management plans require agreement on strategies and
 
responsibilities which can only be reached through mutual accommodation and
 
compromise. Hence in Incal planning, manager and planners should go to the
 
people and not expect the 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.
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WORKING GROUP REPORTS
 



INTENTIONALLY
 
LEFT
 

BLANK
 



FORFST, RANrFI.AND, AND WILDLIFE MANAGEMENT
 

Alt'ioug - this chapter contains conclusions and recommendations 
for nanaginig NepaIl's forests, ranvelanic, and wildlife, these 
resources wt r, exa-ir., in rel at 12T- to other naturaI reco Tc -, and 
in t I- ( c of Olt- a1I's ovtr ra I I deve ,opment 

cr,, T landls PY 
of FereF-tc ar-. .'epartr nt of Natjonal Par;k- and 1 Ildl1Ife 
Conservationr. Although land r-apareraent by th-'e Departrr-.t ,'f Soil 
Conservation and atershed Mana:ernent (PS(rV.') was also considered, 
the waters-Ped r;W,70tero nt an, 

Ti- i ',r',in,? cons idered n-anaged 1v H Pepartment 

irr il.-itin wottkinp group tot-k a closer 
look at tis de- rt'-ent. 

.epai's land area is about lAS,000 square kilometers, of which 
about 30 percent is considered forest land a,d i managed by the 
Departr-nt of For.st-. However, the designation "forest land" does 
not necessarily mean a forest exists on the land. Rather, "forest 
land" is a residual category that contains lands not managed by
 
other agencies. For exar-ple, treeless land used orimarilv for
 
grazing ir includd alonz witi, lan . containing forests of varying 
density and qualitv. PtV Departmen: of National Parks arid Wildlife 
Conservation pres- tlv mAnai-es fur national parks, three wildlife 
reserves, a"a sv, ra I huntinr res*.rves. Additional parks and 
huntin7 reserv, -.v. rop,r..t p.,n 

At the ris" of oversir-plif cation, two malo- management 
objectives can he identified: (1) provision of goods and services 

,
from the forest land, particularly fielwood, fodder, and commercial 
timber; and (.?) concrvatirn ar, pr,tction, which are the primary 

*Fuelwood is of great irrportance as it comprises approximately 
95 percent of the wood consurnption and F7 percent of the energy 
product iOn. 
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obectives of national parks and wildlife reserves. The latter 
includes pr .,rvation of several endangered wildlife species such as 
the 0hinoceros, tiger, and red panda; of plant ecosystems in seveval 
areas of ieavv tourist use; and of upper slopes to attenuate 
precipitation run-off and reduce erosion and its ill-effects. 
National partks and wildlife reserves .should also provide recreation 
and iuntinz oxncriccen f-nr Nepal' s citizens a, rurists (.ince 
tourism is iiecomin, an irgortant part of Nepal's natioqnal income and 
earner of foreign exchange), as Ing as i* does not conflict with
 

the priiarv o-iPctiVes (if the reser,;es. 

Clearlv, 1iis 'aiectv's Cnvprnment has made great strides in P 

very ctort rime in developine Nepal's capacity to deal with very
 
seorinu re-ewhl e resource pro-lems engendered hv vignorous 
population Lrowt,- and low national income. Analvses have pointed 
repeatedly to the need for a '-assive reforestatioi program to make 
up growing deficits in fuelwdc and fodder sopplies and to assist in 
mTit;atinv stealilv worseninv nil erosion. At the same time, 
protection of existing and replanted forests is renuired, although 
the apparent lact' of viable alternatives makes this a most difficult 
action to undertake. !n addition, some unique and irreplaceable 
areas snulld e preserved in the form of national parks and reserves. 

In mpAnv respects this report buildq upon previous analvses and 
recommendations ,v various studv groups,, including His "aiestv's 
government, and emphasizes those aspects that seem particularlv 
appropriate to an itip-tr-date review of both the problems and the
 

progresq made to qolve them. Recent plans and documents prepared hv
 
i is
Malst.v's Covernment recoenize these problems and propose
 

various means to address them, such as the community forest and 
integrated reqource development programs that emphasize local 
participation in hoth protection and development. The workshop
 
participants support these programs and encourage rapid
 
implementat ion.
 

This report contains three categories of conclusions and
 
recommendations: general, Forests, and Parks. lUnfortunatelv, there
 
was not enough time to collect the detailed information necessary to
 
evaluate capital and human resource renuiremevtr. Nevertheless,
 
discussions indicate that professionally trained manpower will have
 
to be increased severalfold with substantial enhancement of mohilitv
 
and communication.
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RECOIMENDATIONS AND CONCLUSIONS
 

General
 

These recommer.dations and conclusions are general and will
 
usually apply to management of hoth the Department of Forests and
 
Department of National Parks and Wildlife Conservation.
 

Fnact land-use legislation that outlines the broad
 
physical characteristics desirable for different land uses
 
and the criteria to he used to determine the primary use
 
that should be made of specific kinds of lands and
 
regions. In addition, legislation sh,:,ld identify or
 
create the specific agencv of His Majestv's Government to
 
he assigned responsibility for implementing land-use
 
determinations and time schedules for implementation.
 
This agency should have broad powers cutting across all
 
line organizations.
 

Confusion exists nationally auiqt the desirable uses of
 
different lands in different phvsiographic regions. This
 
confusion leadg to inconsistent decisions, conflicting
 
objectives, and inefficient resource expenditures.
 

2 	 Enforce existin rules and Ws to give the resource time
 
to rehabilitate. This reuires formally demarcating
 
forests on a permanent basis, and hiring officers and
 
guards to carry out the protection propram.
 

HMG 	operational staff are well trained, cognizant of
 

problemn, and have enough knowledge to begin
 
rehabilitating the resource. However, they are
 
c.ntinuallv frustrated because increasing resource use and
 
the misuse resulting from increasing population pressures,
 
resettlement programs, tourist impacts, poaching, and
 
other causes, destroy the resource before their plans are
 
fully implemented.
 

3 	 Identify a:d provide alternative sources of employment, 
fuel, fodder, and other goods and services generated hv 
the forests during the period of resource rehabilitation. 
This mav renuire establishing a speccip' social seiiices 
arm of ttM, to provide basic neceb.ities of life, and even 
regrouping of villages during rehabilitation in selected 
repions.
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The 	presscres causing overusp 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.
 

14 	 Implement an integrated and c preliensive educational 

program to inform the various resource ust's about good
 
conservation practices, their results, and the long-term
 
impact of poor practices. More specifically, tie program
 
should include (l) conservatioi education in the school
 

system, particularly in the primary Rrades; (2) extension
 
artivities to facilitate villager participation, such as
 
demonstration ?lots and conservation centers; (3)
 
sensitization of transient populations, such as tourists
 
and migraots, to the impact of their actions; (L
 
inclusion of a technologv transfer plan as part of any
 
project or research plan; and (5) expansion Gf radio
 
programmine about conservation.
 

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

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

The current weak data base undermines confidence in
 
proposed programs and makes decision making uncertain.
 

6 	 Articulate unified resource policies for each functional
 
area, e.g., forests, parks, wildlifc 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 agencv; and (3) policy priorities
 
such as the relative importance of employment,
 
resettlement, and production. Further, personnel
 
positions within an agency sh-vild 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.
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Departmental and ministerial roles 
are not clearlv
 
understood or are overlapping. Manv personnel either do
 
not understand the job they are to perform or simply do
 
not perform it. Responsibility for past actions or
 
inaction is hard to .stahlish. All of this results in
 
inefficient resource use and unnecessary delay in program
 
implementation.
 

Forests
 

7 	 Initiate additional research so that the information
 
requi 
 -dto optimize resource use will he available after
 
immediate problems are solved and it is needed. This
 
program should include (1) growth and yield studies so
 
timber production can he better predicted; (2) species
 
studies so ,rees are optimally matched with Nepal's many
 
different sites and soils; and (3) silvicultural research
 
to better manage forests once they are established.
 

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

Parks
 

A Initiate a carefully planned and limited research program
 
to obtain the unique inforriation needed for management
 
planning. Research should be oriented toward and
 
justified by its management contribution. A survey is
 
needed to identify the current status of fauna and unique
 
geologic and scenic areas 
for possible future inclusion in
 
Larks n:-4 reserves.
 

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

q 	 Devise a system 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 pa.:havat, or direct
 
compensation at market value for livestock killed bv
 
protected species.
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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 available to local residents, and park and
 
reserve users and protected animals often have negative
 
impacts on areas surroundine the parks and reserves.
 

I0 	 License trekking agencies and make it illegal to take
 
tourists on a trek without a license. A condition for
 
maintaining a license should be observation of HMG rules
 
and regulations for resource use, such as fuel
 
self-sufficiency at Sagarnatha National Park. Trekking
 
agencies will thits have an incentive to help implement
 
national policy.
 

Trekking totrists can have a strong negative impact on
 
protected ecosystems through fuelwood consumption, waste
 
disposal, and other activities in the protected area.
 
Control is difficult because of the large numhers of
 
tourists and their transient nature, and becraise they are
 
usually foreign nationals.
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WATERSHED MANAG.E.NT AND IRRIGATION
 

STATFMENT OF THF PROBLEM
 

Land disturbance and deRradation occur widely in Nepal,

particularly in 
the Middle Hills and the Siwaliks. Problems of
 
water shortage, constraints on land capability, landsliding, soil
 
erosion, declining productivity, sedimetitation on valley floors,
 
flood'ng, and river channel instability have been described in
 
hooKs, journal articles, and consultai,ts' reports. These conditions
 
reduce the quality of life for people who must carrv 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
 
naturally unstable and active terrain, degradation of land and water
 
resources results from tree felling, cultivation, and grazing.

These practices aggravate soil erosion and in some places appear to
 
have lowered soil fertility and water-holding capacitv. The soil
 
eroded from disturbed hillsides augments the naturally high sediment
 
loads of rivers and therefore the tendency for deposition and
 
channel 
instability in small watersheds. The problem is of most
 
immediate concern 
in the Middle Hills, where a majority of the
 
population lives. 
 Here one can observe 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 salealle crops and animal products.
 

On 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
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doomsday scenarios in the popular press describing the condition of
 
Nepal are overdrawn. The problem of land degradation in the Middle
 
Hills is widesDread, and locallv acute, hut there are equallv
 
widespread opportunities for taking advantage of the natural
 
Tecuperative properties of this land through technologicallv simple
 
methods. There are also many opportunities for improving the
 
qualitv of life through provision of an adequate water supply,
 
improvement (-f tr,:ils, and broadening of the mixture of productive
 
plants. u'uch progress can he made in modest proiects within the
 
expertise and resources of the Nepalese people, in addition to the
 
large-scale, integrated wate-rshed management proiects funded and
 
managed bv foreign donors.
 

flFFINITION OF WATFRqtIFP MANAC,FmFNT
 

Watershed management involves usine techninues that, for
 
example, provide adequate water for drinking and irrigation; reduce
 
soil erosion and improve soil fertility and water-holding ability;
 
increase production of crone, tree products, and livestock;
 
stabilize gullies and small river channels; improve access to water;
 
and allow people to generate trade and off-farm employment.
 

TP overall aim of watershed management is to improve quality
 
of life and to effect a permanent increase in the productivitv of
 
land. Water management techniques are available and practicable in
 
Nepal. Covernment policy should he aimed at releasing technical
 
staff from their present constraints and encouraging them to apply
 
their skills to watershed management.
 

Tt is not necessary to applv water management techniques
 
simultaneouslv; they can be introduced singlv or several at once,
 
and one improvement may pave the way for another. For example,
 
prnvision of a spring-fed water supplv reduces time required for
 
carrving water and thus may release labor for more intensive
 
cultivation or for collection of fodder for stall-fed livestock.
 
Exclusion of livestock from a vrazing area may allow planting
 
fast-growing trees for fuel and fodder, which if prtned
 
systematically and intelligentlv could supplv a permanent source of
 
materials near ho.1es.
 

Because of the multiplicitv of options in watershed management,
 
it is important to choose the gRographical areas and mixture of
 

techniques that will produce the greatest benefits to the local
 
people in the shortest possible time. These aims are best attained
 
through an innovative and wide-ranging search for the most
 
appropriate crops and trees, by planning land use on the basis of a
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simple land-capability classification, and by wise, consistent, and
 
Persistent advice through a motivated, well-supported extension
 
service.
 

RELATION OF WATFRSHFD MANArFMFNT TO FLOODINC PROBLEMS
 

It is unwise to expect that watershed management in the Middle

Hills and the Siwaliks will solve flooding and channel 
instahility

problems in the large and mediur-sized rivers in the Terai. The

latter problem will require a separate program of river and flood
 
plain management.
 

Fxperipnce and well-established theory indicate that 
increasing

the infiltration capacity 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, peologic

history, and large-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 credibi!itv on 
the part of the land management
 
agencies.
 

CURRENT STATIVS OF HYDROLOGICAL AND FTFOROLOGICAL SERVICES IN NEPAL 

Prior to 
1Q60, very little was done in the field of hydrology

in Nepal. The Hydrological Investigations Project began 
in lq61 as a
 
joint venture between HMGC 
and the IUSAID Mission to Nepal, and was
implemented in 1Q62 by the Hydrological Survey Section, initially

under the Department of Electricity. The project later became the

Department of Hydrology and Meteorology, and is now a section in the
 
Department of Irrigation, Hydrology, and Meteorology, under the

14inistrv of Water Resources. 
 Within this department, hydrological

and meteorological servizes 
are divided into a hydrology section
 
that deals with surface water, including a sediment analysis

laboratory; a meteorological services section; and a ground water
 
section, including 
a water nualitv lahoratory to furnish chemical
 
analysis of water from ground-water sources.
 

According to the panelists, under the hydrology section, there
 
are 
212 river gauging stations, s0 of which are 
regular stations
 
equipped with staff gauges. 
 Of these, 33 are equipped with cable
 
cars, and 21 with gauge houses and automatic stage recorders. Stage
 

-17­



observations are made three times a day vear-round, and flow 
measurements from the cable cars or bridges are made several times
 

vearlv. Another 162 part;&! stations are equipped with staff
 
gauges. Flow measurements are made irregularlv, mostly during low
 
flow season.
 

(hit of ?sn meteorological stations, there are 200 rain gauges,
 

including 12 equipped with recording rain Vaiges and 11 in remote
 
places equipped with automatic rain gauges; 12 synoptic stations;
 
and 3R climatological and aerometeorological stations.
 

CURRENT STATIS OF IRRIGATION IN NFPAL
 

In the national economv, the agricultural sector accounts for 
approximately RO percent of export earnings and two-thirds of the 
gross domestic product. Recause of the uncertainty and seasonalitv 
of rainfall, irrigation plays an important role in the 
intensification of agriculti .-. During the last ?S years, the area 
under permanent irrigation has increased from 14,930 hectares (ha) 
to 1S4,417 ha. By the end of the current 9-year plan, an additional 
A9,4q0 ha is expected to come tinder irrigation. Further, about 

140,000 ha of land are expected to he irrigated bv small systems 
built independentlv hv farmers. Thus only ahout 14 percent of the 
I.QR million hectares of cultivated land will he irrigated. After 
the forthcoming two %-vear plans, it is envisaged that about 40 

percent of the agricultural land in the Terai and 25 percent of the 
agricultural land in the hills will he under irrigation. 

Surface water is the chief source of water for irrigation.
 
Rainfall is concentrated within four months and the rest of the year
 
is practically dry. In the Terai, there are no developed
 
ground-water basins. Onlv gravity schemes fed hv surface water are
 
developed because 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 number of 
projects are being studied, either hv the Irrigation Department or 
by local and foreign consultants. 

Four regional directorates tinder the Department of Irrigation,
 

Hvdrologv, and Meteorology investigate, execute, and maintain the
 
irrigation proiects, and separate boards with representation from
 
various agencies execute the mainr irrigation schemes, especially
 
projects funded through international loans.
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Rs.419,800,On have been allocated for irrigation, hydrology,

and meteorology for fiscal year lQRO-8l. 
 Most targets for projects

have not been achieved as a result of shortages of fuel ane
 
construction materials, insufficient data for planning and design,
 
and lack of skilled manpower.
 

CURRENT STATUS OF WATERSHED MANAGEMEN' IN NEPAL
 

Before HMG established a new department equipped with
 
multidisciplinarv expertise 
to address the issues of watershed
 
management, soil erosion, and flooding, this 
responsibility was
 
divided among departments and ministries. The Department of Soil
 
onservation and Watershied Management (the old Department of Soil 
and
 
Water Conservation) was established in 1Q74 
to pursue integrated
 
efforts in the management of renewable natural 
resources.
 

Four pilot watersheds were selected in the four development
 
regions of the country 
to initiate and test the available soil and
 
water conservation technology, and work has 
now been extended to
 
several other pilot areas. Flood control programs were also
 
initiated in different Terai and hill 
rivers. A national inventory
 
of the extent of erosion in different ecological zones has been
 
completed, and several 
studies have been conducted to strengthen the
 
technical options that were tried on an experimental basis. A
 
number of comprehensive integrated watershed management plans have
 
been completed and are ready for implementation in cooperation with
 
international and bilateral agencies.
 

In lQRD, INMG shifted responsibility for flood control from the
 
DSCWM to the Department of Irrigation, Hvdrologv, and Meteorology
 
because it was believed that resource allocations for upper

watersheds were being chatneled into flood control 
works in the
 
lower areas and that flood control and irrigation schemes could be

better organized if they remained in the same agency. Given its
 
limited financial and manpower resources, this new department has
 
made satisfactory progress. 
 However, the department is confronting
 
a number 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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o 	 Accessibility to stations is difficult because of the
 

rugged terrain and sparse road network. Transportation is
 

arduous and slow, and few stations can be maintained.
 

Measurement is particularly difficult during the critical
 

monsoon months when most flow and sediment transport occur.
 

o 	 Structures (cablewavs, etc.) are often damaged by people,
 

or by high flows, landslides, and sedimentation.
 

o 	 Funds and personnel needed to establish a good network of
 

stations and facilities for maintenance of equipment are
 

lacking.
 

o 	 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 Hydrology Section, under the sponsorship of UTNESCO,
 

will sponsor a 6-month regional hvdrologv training course
 

for technicians. At the professional level, civil
 

engineers have been recruited as hydrologists but there is
 

a sharp demand for them elsewhere in Nepal. Plans have
 

been made to train physicists, mathematicians, and
 

statisticans for one year in Holland or India, but thus
 

far the response has been poor because of lack of
 

incentives to improve one's training and to apply one's
 

skills in the field. A 2-year masters of science course
 

in hydro-meteorology is now being started at Tribhuvan
 

1niversity.
 

o 	 Procedures for promoting technicians are inadequate. Many
 

valuable technicians have only a high school education and
 

thus cannot be promoted to professional status. There is
 

a need to give these individuals in-service training auid
 

to either promote them as professionals or develop a
 

separate, nonprofessional promotion ladder.
 

0 	 Personnel need interdisciplinary training in addition to
 

their specializations.
 

o 	 Progress on hydrological studies nee6. i to support water
 

resources development is impaired by a general lack of
 

data. The problem is compounded by a lack of manpower to
 

process the raw data that are avilable.
 

0 	 Lack of communication between agencies and programs
 

results in unnecessary duplications and inefficiencies.
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Irrigation cannot be done in isolation. There must he
 
coordination among the agencies involved in the feasibility study
 
and the execution phase of each project. The full benefits of
 
irrigation development cannot he 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 their low numbers,
 
civil engineers are often inexperienced in hill agricultural
 
systems. To a certain extent, inadequate technical 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 laind
 
ownership claims mav he 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 responsibility of
 
evervone, but especially of those whose operations affect
 
natural resources. For this reaun, a National Resource
 
Conservation Council has been established and lower tiers
 
are envisaged.
 

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

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

0 	 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 already bad or areas where conservation is relatively
 
easy and where recuperation will be rapid.
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TECHNICAL OPTIONS AVAILABLE FOR WATERSHFD M)ANAC.FME.NT ANT) IRRIGATION 

In Nepal, there is considerable lnowledee of the technical
 
options available for watershed management and irrigation. Because 
few trials and measurements have been made, it is not pocsible to 
assert which particulr plant species, crop rotation, or agronomic 
techniatie represents the optimal altern-tive. However, with the aid 
of a small amount of local experience and information disseminated 
through he T'.N. an6 other aqenciec, it is possible to make a good 
first estimate of the techniques and crops that will work well. 
Vigorous, wide-ringing searcher in the puhlished, literature and the 
accumulation and .isse'-ination of incal inforrmatin, wo,,ld rapidly 
extend the rane of or,rioa.
 

The followinc tichniqiues feed to et- applied and renuire no 
elaboration here:
 

* Extensicn and improved m-aintenance of irrigation systems,
 

includin developnenr nf adeuatep water supplies in the 
Middle Ai~ls.
 

o Reforestation of Parts of the landscape to produce 

fuelwood and fodder that will reduce storm run-off and 
stabilize soil.
 

o Improved terrace cnnstruc-inn, involving better grading in
 

some places, drainage and stabilization against
 
landsliding, and more careful convevdnce of storm water
 

from the terrace to valley floor. 

o Improved agronomy on ba-th dry land and irrigated 
terraces. TPchniques for this include: a wider range of 
crops and rotationq, more intensive manuring (possibly 
includinp the use of green manures where a dry-season 
cover can be grown but where rainfall is inadequate for 
maturation of a food crop), cnmpostin2, and crop residue 
management.
 

o Development of drinking water supplies for people, 
livestock, and nurseries, which could reduce labor, allow
 
stall-feeding, and encourage increased production of trees
 
for fuel, f odder, and soil and water conservation. Such 
development would include: mappinp and testing
 

ground-water springs and seeps tinder dry-season 
conditions; excavating, developing, and maintaining
 

springs; conveying 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 holdinv tanks for use in stock watering
 
and nurseries during the dry 
season.
 

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

To facilitate implementation of the above options, there is
 
need to accumulate and 
 exchange hard data and technical knowledge,

particularly on 
ra;nfall intensitv and erosivitv, as well as on the
 
erndihilitv of rind
roilsthe geotechnical characteristics of rocks
 
and soils. T'hese datia 
are needed for rational snil and water
 
control designs and road designs that will not agvravate

landslidine, flooA.ing, and sedimentatinn problems.
 

The qu-.itative aspects of snecies selection and performance
 
are well kn-.rn, but some time will ,p recuirod before Prowth rates
 
are adotoiat.lv known. Calculation 
of witer halancps is made 
difficult hv lack of data on evapotranspiratici, soil 
characteristics, and the water reoinrementq of crops. Adequate data 
exist for many r-pions of Nepal, hut in others they are completely

lacking. For example, in Mustang it rmav he necessary to rely on
 
foreign consultants from similar climates. 
 "ore 	knowledge of the
 
nutrient stattis of soils and of nutrient losses 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 
irrigation, only 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 between projects--valuable local
 
information is lost. 
 The situation could he remedied 
by the above
methods and if H1MG personoel policies encouraged individual officers 
to undertae independent studies, thereby hecoming better 
oualified. Incentives need to 'e established for this.
 

DELIVERY SYSTEMS 

Practicable technologies for watershed management and
 
irrigation are readily available, but the challenge in 
Nepal is

applving these technologies through delivery systems and adoption
 
practices hv the hill 
people. Thus, the key 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-country training is desirable for all
 

aualified p.-'fessional persnnel and technicians. Training should
 
emphasize interdisciplinary subiect mattei" and should be a
 
coordinated effort between Rovernment and university departments to
 
assure efficient use of .,4ucational facilities. 

Personnel manaperpnt is not practiced to the fullest extent 
possible, and career ladders are not well established. In fact, 
civil service rules inhiit promotion from subprofessional to 
professional pradps but do not compencate the suhprofessional for 
this immobilitv.
 

In some inctrnncs, the promotion points cvste- encouraoes
 
people to jo ovprceas for traininp hecause it does not reconize
 
in-country trainin2. Per-on- transferrinp to Yath-ardi, are 
discouraped h,, limited botusini, and hivh costs. Incp-itives for some 
officers to enap' in fieldwork do not applv to officers in plannin2 
cells who are faced with low allowances and per diem. One could 
conclude that the, Admini;trative Manavement Department does not 
understand the problems of t.,cbnical departments. 

Fven when an individual becomes qiualified to carry out 
effective watershed management ind irrivation, there is no incentive
 
for him to do qo. Cond work is not rewa :ded bv a promotion or
 
increased salary, and ineprtnesq or indolence are not punished. A
 
reward system is needed.
 

Other problems relate directly tr, the proiect manager, who
 
lacks special traininp and is faced with outdated 11MC rules and
 
regulations pertaining to accounting, tender procedures, and
 
delegation of authority. 

The rigidity of ,iMGorganization prevents a good manager from
 
transferring to other departments where his skills may be needed.
 
The current sYstem seems to encourage management by crisis as well
 
as to promote suspicion and lack of trust.
 

Manaeement icience must he put into practice. Incentives for
 
officers :o work in the center should be increased but field
 
incentives should not he reduced. Ability must he recognized and
 
rewarded, especially in technicians. Periclic evaluations should be
 
introduced. Cases in which rules and regulations affect management
 
should be compiled, studied, and the rules modified.
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Funding. Some areas of HMG are unable to spend their budgets 
while others cannot function properly for lack of funds,. More 
flexibility in transferring funds between budget heads is needed. 
Further, planning and budgeting are often not done sufficiently 
well, and maintenance funds are too low. There is a lack of 

confdene th and other agencies: forbtwee FianceMinstr 

instance, a section officer in the Finance Ministry can disburse
 
higher sums than the secretary of a ministry. The Finance Ministry
 
also does not give authority to responsible officers.
 

A survev should be made of financial problems faced by upper­
and middle-level managers as a basis for hanging and streamlining"
 
rules.
 

High-priority HMG programs that are impaired by lack of funds
 
should be identified. An equitable mechanism for reallocating
 
surplus funds should be established.
 

Transportation. Considering Nepal's mountainous nature, it is
 
surprising that greater efforts have not been made to overcome
 
transportation and communication problems. HMG rates for per diem
 
and for porters are too low, which encourages staff to compensate by
 
manipulating expense accounts and time sheets. Problems involving
 
availablility, portability, and maintenance of equipment complicate
 
and inhibit fieldwork.
 

A study of wsys to overcome transportation problems in hilly
 
regions should be-"sde. Consideration should he given to
 
lightweight equi "Ant, decentralized placement, and sharing between
 
departments.
 

Policy, Laws, and Land Ownership. Different line agencies deal
 
with laws concerning land, but ambiguities and contradictions in the
 
laws lead to conflict. The DSCWM has no law to allow it to
 
operate. HMG has no definite land-use policy (e.g., what land
 
should be under forest) nor a water-use policy.
 

The recently established National Council for the Conservation
 
of Natural Resources should formulate a national land-use policY,
 
based on a simple scheme for classifying land capability that should
 
he developed. A committee of lawyers and technical officers should
 
then be set up to review laws and the way they operate and to
 
recommend changes, including new legislation and policy.
 

Coordination of Activities. Whenever several departments are
 
responsible for managing a combination of renewable resources, a
 
deliberate attempt should he made to force these departments to
 
coordinate their activities. Formal coordination will be one
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mission of the National Council for the Conservation of Natural
 
Resources, However, it would be expedient to supplement this
 
high-level coordination with interdepartmental project commitrees,
 
and by encouraging frequent informal contacts between professionals
 

.......through.regular lecturers.and.seminars, ...
An informal
 
interdisciplinary linkage of agency programs and personnel could
 
result from forming a National Acdemy of Arts and Sciences for
 
high-level professionals; by establishing a continuous professional
 
seminar program; by producing a regular newsletter; and by naming
 
special subcoittees of the NCCNR.
 

local Participation
 

A farmer is more likely to adopt conservation practices when he
 
can see direct benefits for himself and his family, for example, a
 
closer or better source of drinking water and fuel, more reliable or
 
plentiful irrigation water, or improved crop production.
 
Information about these henefits could reach the farmer through
 
special education efforts such as demonstration projects. There is
 
a direct correlation between level of education and receptivity'to
 
change.
 

It is desirable that the various agents of change, whether
 
local leaders, junior technician assistants, junior technicians,
 
school teachers, or agency personnel, work together, which prevents
 
confusion, contradiction, and fragmentation. Low status and morale
 
of change agents, especially extension personnel, are serious
 
problems that deserve immediate attention.
 

Local organizations can greatly facilitate adaptation of new
 
technologies, but few exist in hill communities.
 

Priority should be Riven to works that improve the quality of
 
people's lives and promise rapid and immediate benefits.
 
Conservation practices should he designed as an integral part of
 
these works or as a direct and obvious adjunct.
 

Technological change should proceed gradually rather than flood
 
the farmer with a bewildering array of improvements in cropping,
 
livestock management, and other practices. The linkages between a
 
sequence of introduced practices should be simple and easily
 
demonstrable to the farmer.
 

The status and support of the extension agent must be
 
improved. Better training, higher qualificatior and stronger
 
performance incentives are needed for this potentially valuable
 
agent of change.
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AGRICULTURF AND LIVESTOCK
 

ISS[ ES AND PROBLFMS 

The ecologv of the hills depends on the economy of the hill 
people, which is overwhelmingly agricultural. With these facts 
firmly in mind, the agriculture and livestock working group centered 
its deliberations on the hills rather than the whole agricultural 
sector of Nepal. It was further acknowledged that: (1) hill people 
are in many iristances being compelled to consume their productive 
assets through overexploitation of forests, pastures, and cultivated 
lands; and (2) harmful ecolopical 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
 
occurrirng in cultivated upland soils (as opposed to paddy) and on
 
those lands that have recently been brought into cultivation. The
 
fertility status of hill soils is low, and generally farmers
 
recognize that production of a second crop on paddy land results in
 
subsequent declines in yields. Apparently, nutrient inputs and
 
losses on these lands under a single cropping system are in
 
approximate equilibrium (albeit at a low level). However, fertility
 
is declininR 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.
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Ilse of ammonium sulrhate as a source of nitrogen has lowered the pH 

of alreadv acidic solle. On the other hand, it was reported that 

crnppinsvstems developed by the Inteerated Cereals Project through
 

on-farm research can he profitable even without the fertilizer 

stih. idv. 

Covernrmnt- uili hill irrivation systems typically qerve 50-lO0 

hectares, at an avera e cost of Rs.mnn,-3SOOO' per hectare. Not 

rntich is known about tfck costs of conctrruction and maintenance and 

methods of operation of villape-huilr systems. It was su2iested 

that the hjiph water recuirements of hill apriculttiral soils--about 

liters per second per bectare--contribuite to high costs. These 

could boe me, w.ith ketter water manapement and cronpinp. 

intensific.itinn on irripated lands. 

It wa' concliilel that ino-nanic fertilizerr and irrigation 

could not lie rel ied on as the, sole techniques for raising hill 

apricultural rroliction and incomes. 

Repional and local markets for agricultural surpluses are 

extremely important for stimulatinp production and increasing cash 

flows and local ptrchasinp power. For example, in Jumla apple 

production was developed $ut the apples could not be marketed. For 

the opposite case, many hill areas serviced by roads do not take 

advanta, e of hotter m-arLket opportunities. 

l.ivestock Proiction 

In the hil' f "'opal, apriciIltrire, 1ivestock production, and 

forestry ar,, intiimatolv related. Ahoit two-thirds of the rurlinant 

-,nimals are f-i fro,:, croplandq, the remaininp third from public 

ioretrr and !ae!l. demand' upon increase1717ai As public lands 

for fiolwood , Ci.ier, and erazine lindiiduals consider it to their 

advantave to ,itilhze as much public land productivity a! possible', 
canopies areenvironmental dopradation ensues. Forests witht full 

and then to scrub.trancformned to forests with qcattered trees, 

Frnuoientlv these 1and" art, terraced and cropped, and finally thev 

become barren .!te to excessive ero.ion. As wood supplies decline, 

precious anima l dunP is used as fuel rather than fertilizer in some 

areas, ard thus production of cultivated crops decline. 

*Twelve rupees equals approximately SI].O0. 
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Livestock are, in effect, a "cash crop" and are within the 
reach of manv hill farmers. However, available feed provides less 
than half of nutritional reouirements, resulting in animals that are 
low producers. Cross-bred introductions cannot realize their full 
genetic Potential. Overall production and numbers of cattle have 
fallen in the hill, in the last In years, while the number of 
buffalo has remnined at the same level. A shift in favor of more 
buffalo and fewer cattle would reduce the number ot livestock 
grazing the pastures and forests. There is no equivalent of the 
Integrated Cereals Proiect dealinr 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, Prosion-prone tracts of 
cultivated land. They have )nlv their labor, and of necessitv 
follow a mixed stratev of suhsirtence agriculture, provision of 
local Ponds and services (e.,., hlacksmiths, tailors, cobblers); and 
seasonal r-igration to unskilled inbs on the plains. Forced 
conversion of those lands from cuiltivation would har-n people who 
already have the most precarious livelihoods. U'nfortunatelv, little 
attention has been Piven to alternative production systems for these 
kinds of lands that would concerve the soil and maintain production. 

Crno approaches to cmall holders seem -o have some chance of 

getting government resources to th- rural poor (local institutions 
tend to be controlled 1,v ,,althv and socially prominent people), and 
this approach is more efficient from the viewpoint of hard-pressed 
government officers. Suich an approach also builds self-confidence 
and gives economic opportunities to Proup members. The Small 
Farmers Development Proiect appears to be a useful beginning. 

Community 'Management of Pihlic Forest- and Pastures 

A lack of mutuallv agreed-upon rights and responsibilities 
toward public lands, both between 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, they might not be able to cope with today's increased
 
population pressures and demands on puhlc lands. Several successes
 

with local organization for resource management, notably at Tupche,
 
were discussed. However, it is not clear how to replicate these
 
successes elsewhere.
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Research ani Extension
 

Results from the Integrated Cereals Project show the 

fruitfulness of on-farm research and suggest an expansion of the 

project's scone to encompass farming svsteras. However, ongoing 

research problems include the following: 

o 	 What f'-rher socioeconomic and management constraints 

hinder farrer adoptior of improved hill farming 
technolo ies? 

o 	 C->ven the numnber and diversitv of hill agroclimatic zones,
 

to what extent do new farmine svstems technologies have to
 
he developed for each?
 

o 	 How many different varieties and species of plants and
 

anirmals need to he considered in farming svstems research
 

programs, bevond the basic cereal prains?
 

Miat 	is the role of eovernment subsidies in aericultural
 

inputs and food in terms of who pays and who benefits? 

Good land manavement in the hills will require good delivery 

systems for information, new technology, and other reeds. 
IVltimatelv good land management will also require that government 

decision- and policv-making systems are geared to local problems and 

needs. Apparentlv these svstems are not functioning as well as 

mieht he desired. 

There ire also not onouph junior technicians and junior 

technician assistants to provide the extension services reouired by 

hill farmers. Further, oxistinp institurional structures do not 

encourage these extension workerq to visit farmers in the field. 

Junior rochniciann and junior technician assistants frequently lack 

knowledgp of local environmental conditions and sensitivity to local 

socioeconomic conditions. Finally, extension workers in the hills 

often have extremely narrow areas of specialization which results in
 

conflicting advice being eiven to a farrer hv different workers.
 

TFCHNICAl. OPTIONS
 

The panel identified numerous existing technologies that could
 

he applied to the problems of agriculture and livestock management
 

in the bills of Nepal. However, the economic viability and local
 

acceptability of these technologies must be investigated.
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Enhancement of Agricultural Productivity
 

The 	keys to enhancement of agricultural productivity are water,
 
nutrients, and crop husbandry. Water requirements for hill
 
agriculture are comparatively high, as are the costs of irrigation
 
svstems and inorganic fertilizers. Technical options considered for
 
hill cropping systems are listed in descending order of immediate
 

avai labi litv:
 

I 	 Improvement of compost making, storage, and use
 

2 	 Improvement of existine irrigation systems
 

3 	 Ffficient use of available plant nutrients 

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

S 	 Production of nitrogen hv means of mini-hydro projects in
 

the 	hills 

6 	 Biological nutrient enhancement bv using azolla and legumes
 

Fnhancement of l.ivestock Production
 

Attention to nutrition, husbandry, health, and genetic
 
improvement is the basis for increasing livestock productivity. The
 
panel considered the followinp technical options for hill animal
 
husbandry svstems:
 

I Range management throaRh reseeding, fertilization, and
 
replacing nonforage weeds with dur I-purpose trees 

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

3 	 Genetic improvement of livestock populations through cross
 
breeding and selection
 

4 	 Adoption of preventive and curative measures against
 
prevailing diseases
 

S 	 Tmprovment of herbage conservation methods 

6 
 Introduction of a silvi-pastoral system in new plantations
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The panel also recognized the importance of studies about the
 
technical feasibility of the hill farming system as a whole,
 
especiallv:
 

I Investigation of production levels under existing
 
conditions and t~e expected impact of environmental
 
modification on production svstems
 

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

3 	 Investigation of integrated farming systems in various 

environments 

4 	 Investigation of alternate cropping svstems that best 
utilize the complex hill environment 

5 	 Cost-benefit analysis of the different technical options
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ENERGY
 

One of Nepal's maior natural resources is its forests, and for
 
centuries fuelwood has been the country's primary source of energv. 
Historically, fuelwood has been ,btained fire simply by harvesting 
forests, which required only the labor necessary to gather and carry 
it to houses, villages, and urban centers.
 

Over the past two decades, however, increased local demand for
 
fuelwood to serve enervy needs has resulted in wholesale destruction
 
of Nepal's forests. At the same time, a tremendous growth in 
tourism has exacerbated the process. Approximately I million 
hectares have been lost in only a few years and forests now comprise 
only about 29 percent of the cotintrv. Loss of forests on the steep
 
slopes of hills and motntains will greatly accelerate erosion.
 

It has been estimated that unless there is a concerted effort
 
to manage forests and encourage use of other energy-producing
 
renewable resources, the forests of Nepal will be almost totally
 
destroyed by the year 200n. Fuelwood is emphasized here 1 cause in
 
the near term there are few other energy alternatives for Nepal.
 

A coordinated, systematic energy program is urgently needed in
 
Nepal if there is any hope of reversing the above trends. In
 
addition, the development of technologies based on nonconventional
 
forms of energy is ereatlv needed to (W) reverse environmental 
degradation by lesspning the almost exclusive reliance on wood for 
energy; (2) reduce dependence on imported fossil fuels; and (3) 
enhance the quality of life of the people of Nepal. 

CU1RRFNT STATI'S OF ENERGY PRODUCTION AND USE 

Comprehensive primary data have been compiled by the Energy 
Research and Development Group of Tribhuvan University (RECAST) and 
others on energy sources presently used, estimated energy 
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requirements to tb., year 2000, and the progress of both conventional
 
and alternative eneriv sources programs. These reports are
 

summarized only very hrieflv as follows. 

Fuelwood. This resource provides approximatelv 87 percent of 
all energy in Nepal and up to Q5 percent in the rural areas. 
Estimated consumption amounts to about one cubic meter per capita
 
per year, but estimates can vary as much as by a factor of 60. 
Commercial and industrial consumption of fuelwood is substantial--up 
to 2 , percent of demand in some areas. Forests are being depleted
 
at a rate of nearly 1n,n0 hectares per year. Villagers often must
 
walk for several hours to obtain firewood, and the cost of fuelwood
 
in towns and cities is increasinp rapidly.
 

The Department of Forests is hepinning to rever-e this trend, 
hoae','cr, vincroducinc fast-prowing trees and reforesting some 
denuded forest areas. Nevertheless, these programs are onlv in the 
initial staipe, an(' the de,truction of forests to obtain firewood is 
still occurring much faster than can be halaced hv the 
reforestation proeram. IThe recent National Resparch Council
 

" publication on firewood crops- responds to the need for increased 
development of this sotirce of energv. 1 

Flectricitv. Ahout A!. riecawatts of electric power is produced 
in Nepal--A() perc,,nt fror- h,:dro and In percent from diesel or other 
sriirces. fiecoiiqe of the heavv rainfall, along with snow melt in 
qsimmer monthr, hvdropowor has r',at potential in Nepal. In fact, 
e.timat., indicate that the entire energv needs of the country could 
h,- ;,pplied hi ",sinv onlv otr hOn percent of the potential 

by'4 ronowe r-. 

Te cost of hvdro i 'ii, hwever, and in most cases hevond 
the capacity o1 potent -il,ti Iitv ,roups and even the central 
government. lI, tial cap ital c.-sts are- in the range of Rs.1,?'0001­
0,nnn per Itilowatt. Vi~i' maintenance and operation, lighting costs
 

per ousehold would he a mlmim,, of about Rs.20 per month. As most 

rural people cannot affor,! this, hvdropower would initially be most 
applicabile to towns and more densely populated areas with higher 
family income s.
 

*National Reqear~h Council (1Q80) Firewood Crops: Shrub and
 

Trees Species for Fnergv Production. National Academy Press,
 
Washington, D.C., T'SA.
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Hvdroelectric projects would he especially attractive
 
candidates for ftnding 
bv donor countries. It was generallv

concluded, however, that more hydrological data are necessa.-v 
to
 
determine the most 
feasible proic:ts.
 

Water Power. Harnesqing of water power 
for milling and other

mechanical operations 
is well developed throughout Nepal, and its
 
continued and accelerated use is 
rightfullv heing encouraRed. 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 Fnerpv Sources. 
 Enerev from hiogas, wind, and solar
 
is appropriate to small-scale use 
and remote areas of Nepal.

Progress is beine made 
in both the technology and numbers of
 
installations, and such efforts should be encouraged. 
 In the case

of alternate sources of energv, however, the capital 
costs are high,

and therefore there are 
no alternatives at time to
this fuelwood and
 
water as primary' sotrces of enerev that 
can he provided on a massive 
scal e. 

Fossil Fuels. Nepal has practically no fossil en',rgv except
for a few small gas pockets, and therefore fuels such as kerosene,
diesel, and gasoline must 
he imported. With the difficulties of
 
transportation caused hv Nepal's terrain, this 
more than doubles the
cost of these fu,-ls over their costs in countries that have 
access
 
to transport by sea. For example, kerosene for cooking and even

liehtine purposes 

for
 
is hecoming prohihitivelv expensive at 
a cost
 

(lq l) of Rs.S.15 per liter.
 

TECINICAL. OPTIONS 

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 ftielwood shortages 
in Nepal. At the same
time, however, the developmrnt of energy sources that decrease 
demands placed on the forests (e.g., biogas) or promote energv

independence from imported 
fuels (e.g., hydro) should he encouraged.
 

In addition to afforestatinn, this working group iduntified
 
five technolopi-s that have received considerable attention in terms
of research, development, and actual 
or planned implerentation.

These technical options are examined in 
terms of (1) availability;

(2) in-country production capabilities; (3) governmental,

institutional, private, and donor agency efforts to disseminate the
 
technologies; and (4) constraints to widespread implementation.
 

-35­



Hydropower for electricity generation and labor-saeing devices
 
(rice husking, flour milling, oil expelling, drying, pumping,

irrigatiomi). Nepal's manufacturers of small water turbines 
include
 
trhe BuFal Technical Institute in Butwal, Balaju Yantra Shala in
 
Kathmozmdu, .and-.NepaI.,Yantra ,Shala......Turbines- are -also-iported-from 
Indi,*. All three Nepalese companies offer survey, installation, and
 
monitoring services. The SmalI Hydro Development Board, the Nepal

Electricity Corporation, and the Electricity Department of the
 
Ministry of Water Resources are HMG agencies concerned with water
 
turbine installation, Canadian, Swiss, and American donor agencies
 
"are currently involved in small water turbine projects. Problems
 
encountered regarding widespread installation include high costs,
 
transportation, maintenance, lack of hydrological 'data, funds for
 
research and development, and manpower constraints.
 

Biogas for fuel, 
lighting, and as a source of nitrogen-rich

fertilizer. Other potential 
uses include the util'ization of methane
 
gas for internal combustion engines, refrigeration, welding, and

bottling. Two basic hiogas plant designs--the Indian drum model and
 
the Chinese underground model--are manufactured in Nepal by the
 
Agricuiltural Tool Factory in Birguni, Balaju Yantra Shala, ard the
 
Butwal Technical Institute. 
All three companies offer installation
 
and follow-up monitoring services.
 

Approximately 750 bioeas plants have been installed in Nepal.

Since 1Q76, the Agriculture Department (Soil Science Section) and
 
the Agricultural Development Bank have been involved in a program

designed to encourage the use of bioegas plants by farmers. 
 Problems
 
most frequently cited include high costs, transportation

difficulties, an adequate water supply, and low gas production of
 
plants in higher and cooler environments.
 

CookinR stoves that are smokeless and fuel-efficient. "New
 
Chulas" have received much publicity, and are intended to reduce
 
family fuelwood demands while promoting a healthier household
 
environment. Research and development activities have been
 
conducted by the Research Center for Applied Science and Techoology

(RECAST), the Fuelwood Corporation, the Community Forestry Project,

private firms, and individuals. However, it is generally agreed

that more 
field tests are needed before actual large-scale
 
implementation of the stoves in villages.
 

Solar energy forheating and distilling water and drving

fuelwood, veeetables, and fruits. 
 By far the most widespread use of
 
solar energy (besides the indigenous practices of drying vegetables,

xrainsj, and paper in the sun) is 
for heating water. Balaju Yantra
 
Shala manufactures two types of solar water heaters and has
 
installed over 500 in various parts of Nepal. 
 Primary installation
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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 industry could be a major

application of solar energy.
 

No government agencv is presently concerned with the
 
installation of solar water heaters. 
 Research regarding the
 
development of solar stills and solar kilns for the drying of
 
fuelwood and produce is 
currently being conducted by RECAST. The
 
Resource Conservation and "tilization Project (RCUP) plans 
to
 
promote solar water heating and drv;n2 
in its energy component

activities. Probleris cited re-pardinp widespread implementation of

solar devices include high costs, transportation difficulties, the
 
reported marvinal success of Pxi'tinp water heating units, and
 
insufficient tine to field test 
-ther solar devices.
 

Wind 	energy 1,arneso4d hv windmills 
for water pumping and
 
irrigation. 
 'Thi is on. of the newest technologies introduced in
 
Nepal. In the past, trial windmills have seen built by Peace Corps

Volunteers and rN'ICFF. Since Aug,ust 1QR0, 
Shakti Magazine and Nepal

Yantra Shala 
in Paten 1av, '-eon testinp a windmill designed to pump

water. 
The Resource Conservation and l'tilization Project plans to
 
introduce windmills as part of its energy component. No government
 
agency is rresentlv concerned with windiill 
research, development,

or implementation. In addition, there ar-
 no wind device
 
manufacturers or conclusive 
tests of windmill performance in Nepal.
 

Based on the nr-cedinv assoesent of technical options
 
available for t1e alleviation of energv-related problems, the Energy

Workine Cro.,p summarized the 
 tatus and problems as follows:
 

o 	 Various techn!,ooies, ircluding, hvdro, solar, biogas, 
etc., are availahle from Nepalese 
sources. Research,
 
development, and implementation capabilities also exist 
in
 
Ne pal.
 

o 	 RMC., in doalinv with energx-reiated problems, has
 
emphasized afforestation, hvdronower, and biogas

projects. ;hile these 
are acknowledged as being important

elements of Nepal's energy activities, the energv working
 
group felt that due consideration of other alternative
 
sources of energy (wind, solar, etc.) 
is lacking.
 

o 	 The major constraints 
to the widespread implementation of
 
nearly all alternative technologies are economic (high

cost per unit), logistical (transportation and maintenance
 
difficulties), and social 
(lack of villager awareness,
 
relactance to change traditional energy practices).
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o 
 lnterest in the research, development, and implementation
 
of energy technologies is high in Nepal. This includes
 
involvement from the institutional (e.g., RECAST), private.
 
(e.g., Nepal Yantra Shala), donor (e.g., SATA, World Bank,
 
....
USAID),andgovernment-sectors*:(e;.-Agrlcultural. 
 .
 
Department, Water and Energy Conmission) However, there
 
is a serious lack of coordination and comunication
 
between these sectors which has undermined the ability of
 
all concerned to deal effectively with the research,
 
development, and implementation problems encountered.
 

o In addition to the above, there is no national energy plan
 
designed to practically and systematically address the
 
serious energy problems facing Nepal. The lack of such a
 
plan has contributed to the scattered, largely ineffective
 
efforts to deal with current energy problems.
 

CONCLUSIONS AND RECOMMENDATIONS
 

The basic constraints to the alleviation of Nepal's energy
 
problems are (1) lack of a single central agency that deals
 
exclusively with energy and energy-related problems; (2) lack of
 
coordination and communication between institutional, private,

donor, and government energy entities; and (3) lack of an overall
 
energy plan. In view of the abo;?e and an assessment of energy as it
 
relates to management of renewable natural resources in Nepal, the
 
enerv working group drew up the following recommendations:
 

o 	 There is no alternative form of energy that can be
 
provided on a massive scale at this time that would
 
replace fuelwood and water power as primary sources of
 
energy. Production of more fuelwood in individual house
 
gardens should be encouraged and more accurate measurement
 
of fuelwood uses for domestic and industrial purposes
 
required. The special problems of providing fuelwood for
 
urban use should be addressed.
 

o 	 New smokeless and fuel-efficient stoves may reduce family
 
fuelwood demands, but more field tests are needed prior to
 
the actual large-scale implementation of such stoves in
 
villages.
 

o 	 Accelerated use of water power for milling and other
 
mechanical operations should continue to be encouraged.
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" 	 Hydroelectric power is currently affordable only in 
towns
 
and densely populated areas with higher incomes. 
While
 
hydroe',ctric projects are attractive candidates for donor
 
funding 
in view of Nepal's extensive resources, more
 
hydrology data are necessary to determine 
the most
 
feasihle projects.
 

o 	 Fnergv from biopas, wind and, solar sources 
is appropriate
 
to small-scale use and 
remote areas; efforts to improve
the applicationq of these technologies where appropriate 
should he encouraged and accelerated. Solar and other 
alternate ,nergv technolop-eq should he considered 
especially for specific uses, such as providing heat and 
hot water in areas otf ;nailer tourist impact (trekking 
trails, national .ir" headquarters, hotels, etc.). 

o 	 To provide a conr-inate] attack on the energy problems of 
Nepal, to instill a cense nf uirencv amonL the people and 
at all levels of io.,ernrner.', and to ensure the immediate 
implcm.ntation of an acticn program adequate to cope with 
the prohlems, a N'atin-il 
energv Commission should he
 
considered. Ae an alternative to 
the establishment of
 
suc- a commission, the oxisting Water and Energy
 
Commission should he qtrenthened. The responsible
 
institution should have sufficient 
status to bring to the
 
attention of both eovernr'ent and the people the urgency of 
the energy proleri and Ohelld have sufficient influence to 
hrinp about a coordinated plan of action. 

o 	 The institution rosponsihle 
for onerg. coordination should
 
prepare a national orerev plan that focuses 
on specific

annual enerqv reniiirrents and targets for each year of 
the Sixth S-Year Plan and bevond. 

o 	 A clearinghouse should be established hv the responsible 
institution to exchange knowledge on each energy 
technology. It was sugested that, for example, a copy of
 
each 	publication on each technology he loded with a
 
central aencv, such as RECAST, as one step.
 

o 	 The responsible institution should engage 
in the
 
systematic implementation of technoloies in the rural
 
areas 
through education, training, and demonstration
 
efforts. 

o 	 The responsible institution should encourage the research
 
and development of alternative sources of ene-gy, such as
 
biogas, small hvdro projects, and solar energyp 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 available from hydro 
sources. 

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

0 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 subcc-nmittee: 

I Population and resource issues
 

2 Government cooperation and interagency coordinati,)n 

3 Education and manpower training needs
 

4 Problems of individtall and community participation
 

POPtI ATTON ANn RFSnI'RCF TSSIYES 

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, particularly 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 densely settled rural areas in the world. Such high
 
population growth rates also contradict efforts to increase per
 
capita standards of living and may defeat efforts to manage Nepal's
 
resources on a sustainahle yield basis.
 

In view of thii direct connection between 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 seriously overcrowded hill
 
areas, although it is aware of the difficulties presented in
 
implementing such programs in remote areas with dispersed settlement
 
patterns.
 

Population Pistrihlution and Occupational Structure
 

Nepal is a rredominantlv rural nation, with perhaps ()6 percent 

rhar, rowthli has been
 
slow and the mairitv of Oh.,- nation'- iirhan residents comprise
 
residents of the, Kathmandu vallev.
 

The- occupatinnal strtcture of N'epal reflects its rural 
character. '1ore than Qn percent of the labor force is employed in 
aeric,,ltuire and related indstries (although many receive a 
,O-htantial share of their income from other sources). No major 
shifts in the labor force composition have occurred over the last
 
two decados. 

Nepal is a denselv settled nation with an estimated 78 persons
 
per snuare kilometer of cultivable land and more significantly 598
 
per square kilometer. The distribution of its predominantly rural
 
population is highly uneven in relation 
to its agricultural resource
 
base. The hills 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 employment

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
 
enormouns difficulties in the delivery of basic needs and services to
 
the hill population.
 

The overwhelming disparities between hill and Terai man-to-land
 
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

been spontaneous migrants, many of them settlers responsible 
for the
 
illegal clearing of Tprai forest lands.
 

With the disappearance of forest 
lands in the Terai suitable
 
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 agricultural productivity and creation of off-farm
 
employment opportunities. However, tere will likely be 
a continued
 
spontaneous mieration of 
population from the hills to 
the Terai, in
 
view of the overwhelminp di naritien 
in hill and Terai man-resource
 
ratios, and in addition, a sipnificant immigration to 
the 	Terai frnm
 
adioining areas of India, which 
are 
also more densely populated.
 

The 	above underscores the urency for Nepal 
to develop a 
national settlement pc.! icv ig c,npi-ction with a national land-use
 
policy. A national land-use policy (discussed elsewhere in the
 
report) based on 
a detailed stidv of land capability in Nepal would
 
present a basin for estimating population-carrving capabilities for
 
apricultural populations 
in the various regions of Nepal. A
 
"jtional settlement policy should address 
the following issues among
 
others:
 

o 	 NKacro-scale settlement patterns, 
including the relative
 
distribution of population between the hills and the Terai
 

o 	 Means of accommodatino 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 may need revision in
 
view of desirable settlement policy
 

o 	 Means of stimulatinv emplovment and growth in an
 
appropriate network of smaller towns and settlements
 

o 	 Development of 
a basic needs delivery system that can be
 
reconciled with Nenal'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 policy, possibly through a task force organized
 
by the National Planning Commission, as a matter of high priority.
 

GOVFRNh'4 NT COOPFRATION AND INTERAGFNCY COORDINATIONt
 

In his openin? remarks, Dr. Mohan Man Sairiu, member, National
 
Planning Commission, suggested that this worksoop give serious
 
thought to coordination of avencies dealing w*th renewable natural
 
resources. The National Council for the Conservation of Natural
 
Resources (NCCNR) has been formed to provicee policy direction, 
insuire needed c.ordination, and evaluate performance. Dr. Sainju
 
urged participants to consider specific recommendations on promoting
 
intra- and interapencv coordination at all levels within the H1MG
 
system. Implicit in Dr. Sainin's remarks was the need to have
 
continuity of involved personnel.
 

As t!.IC has already agreed to establish the Council, discussion 
will center on recomendations tlaL will lielp .;C,-'F gain a Solid 
institutional base. NCCNR responsibilities established by H1M, 
include: 

o 	 To advise 11%C on national natural resource conservation 
strategies, pnlicies, and actions before they are 
promuleated 

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

o 	 To help coordinate integrated resource conservation and
 
utilization projects jointly 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 try te establish a mandatory allocation of
 
some percentage of the project cost to finance conservation
 
activities in the affected watershed.
 

o 	 To he final advisor to 11M. on all conservation-relaied
 
projects after they and their consistency with the national
 
policy have been carefully reviewed
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o 
 To review district- and panchavat-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 governmental
 
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.
 
Policy and program issues must be 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 problems encountered. Finally, the staff should serve
 
as a liaison with district-level coordinating bodies and report back
 
to the Council on their operation.
 

The staff might act in much the same 
capacity as the Population

Divisioi of 
the NAioal Planning Commission acts for the National
Comission on Population. Beginning in 1q70 , 1SAID provided 2
 
million in erant funds over a 5-vear period to aid 
the National
 
Planning Commission in this effort. 
 This fundin is used by the
 
Population Division to conduct research, to assist in the general

operatine 
.osts of the Population Commission Secretariat, to train
 
1 Nepalese in research 
to the M.A. level, to provide consultants as

needed, to conduct workshops, to disseminate results, and to arrange

study tours by 1M officials to the [Inited States.
 

Recommendations
 

o 11MG 
should seek donor assistance to aid NCCNR in developing
 
a secretariat for carrying 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 he developed. 
 These bodies could be organized

following political 
or natural resource boundaries,

depending on 
the type of activity. 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 suggested that at least one-half of the proposed
 
staff be selected from affected panchavats. The key to the
 
Council's success hinges on provision of solid staff
 
support.
 

o If the first recommendation is adopted, a portion of this
 
money should be allocated to staff local bodies dealing
 
with renewable natural resources.
 

o 	 Integration and coordination of activities among various
 
line agencies may he enhanced if they 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
 
cnordinated thrust and adequate staff support but also
 
continuity of high-level administrators within the HW­
governmental structure, both in Kathmandu and in the
 
field. These will prove equally difficult to achieve. It
 
is bevond the scope of this working group to suggest ways
 
in which these problems can be reduced. However, it is not
 
"evond 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.
 
Donor-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 MANPOWER 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 general education
 

o 	 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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o Problems of utilization of trained manpower
 

o 	 Diffusion )f information and technology 

General Education
 

To improve understanding of agriculture and renewiabe resource
 
management problems 
in Nepal as part of general education:
 

o 	 It is recommerned that the curriculum in the primary 
schools he modified to place greater emphasis on 
agriculture and renewable resource management. This would 
seem particularly important in agricultural areas where the
 
vast maioritv of children only receive an elementarv school
 
education. If this education is made more relevant to
 
their life and likely occupation, it may serve to increase
 
acceptance of the desirability of education by parents and
 
serve as 
a means of diffusine useful knowledge to rural
 
farili- . As pdtt, of Loeir curriculum change and 
reorientation, rural elementarv schools should be provided
 
with resour:es for garden plots and ponds.
 

o At the academic seconn:.rv school and higher education
 
level, general education should include a component
 
treatine Nepal's agriculture, renewable resources, and
 
environmental problems. At the college or university level
 
this might well he incorporated in the required course on
 
Nepalese studies. 

Specialized Trainin2
 

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

o 	 Programs in agriculture, renewable resource management, and 
related technologies and cottage industries should be 
strengthened in the vocational secondary 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 
graduates in admission to
 
agriculture colleges should be ended.
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o 
 The 	current network of higher education facilities devoted
 
to agriculture and renewable resource sciences (Institute
 
of Agriculture and Animal Sciences-Rampur, agricultural 
campuses at I.amitine and Paklihawa, animal science campuses 
at Tripureswar and Khumaltar) has an inadequate capacity to 
meet local needs for trained manpower. Further, the
 
location of these facilities is ,inalanced, since only that
 
at lamitin is located in the hills. Therefore, it is
 
recommended that the highest priority in development of
 
additional capacirv he viven to the propesed Institute of
 
Renewable Natural Resources to be established at Pokhara
 
which will specifically address problems of agriculture and
 
resource management in hill regions and environments.
 

* 	 Development of additional Povernment-sponsored,
 
higher-level agricultural and resource management
 
institutions should he considered only after the Institute
 
at Pokhara is well established, and if adequate funding
 
exists and there is a demonstrated need for additional
 
capacity. It additional tacilities are to be established
 
at some future date, they should be carefully sited, most 
appropriately at the Reional Development Centers located 
in the hills. Any such new facility should be linked to an 
existing institut. - tn permit sharing of science 
facilities, libraries, and teaching personnel. 

o 	 We have taken note of the desire expressed by the Nepalese 
participants to establish the best conditions for effective
 
cooperation amonp the various departments, ministries, and
 
offices of His Maiestv's Covernment. In all countries,
 
government bureaus inevitah:lv compete for budeets,
 
prestige, and security. What is indispensable--and
 
feasible--is to ensure that the individual higher civil
 
servants have common training, so that as questions and
 
problems arise they can confer with confidence and mutual
 
understanding.
 

Nepal has already taken steps to introduce management
 
training in the Universitv and as part of civil service
 
activities. llowever, for the renewable resources sector to
 
benefit optimally from these developments, it is essential
 
that administrators and managers in finance, transport,
 
public utilities, and indeed all related functions be able
 
to refer back to a common background and methodology.
 
Experience suggests that "in-house" training, while useful,
 
is no substitute for thorough group preparation. To lay a
 
basis for communications and teamwork among all higher
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civil servants, we recommend thpt a Resident College of
 
Organization and Management with a 1-year curriculum be
 
established on the following basis:
 

I 	 Admission to the College should be by competitive
 
examination.
 

2 	 The College 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 very highest standards of scholarship,
 
the 	College's charter should allow the university, His
 
Maiestv'F. Covernment, and private sector and
 
appropriate donor institutions to nominate members of
 
the 	Coverning Roard.
 

4 	 Attendance and satisfactory completion should he a
 
prerequisite to government appointment at higher levels.
 

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

Proper coordination hnd liaison should, of couise, be
 
established with existine and prospective management
 
training programs, hut we emphasize the central importance
 
of establishing--with the full authority of the government,
 
the university, and the private sector--an independent
 
Resident College comnarahle in quality to the leading
 
institutions abroad. (Full accreditation by the Education
 
Ministry is necessary.) To this end, a task for-ce should
 
be constituted at the earliest possible moment to
 
recommend: (1) a charter that will permit donations of land
 
and money, under optimally assured conditions, by 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.
 

Manv students currently pursuing higher education in
 
agriculture and resource management seem orientei toward
 
securing academic credentials leading toward white collar,
 
administrative positions rather than gaining knowledge to
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be utilized in field positions or production-oriented 
work. It -eems desirable to increase the proportion of 
students who come directlv from rural families and who 
themselves have a background in day-to-day farm work. 
Selection ,rocedures should he reoriented to favor such 
candidates, inclurinp those from vocational-agricultural 
secondary schn- I . Further, qtrenuous efforts should be 
made to increase Ohe proportion of women attending such 
schools, perhapq t0rouph the establishment of quoas, 
scholarship oprr-metc. 

o 	 The ertnhl-shr,-,nt *-)f>riate institutions devoted to 
agrictilttjro, rpnewa ,e reource management, selected 
technoloi,i s, and cttave inflistrieq should he encouraged, 
and these irctt itionr should he allowed to develop their 
own accrplitfe cirricula, not necessarily following that 
estalised4 for Povo'rnmrent institutions. They should be 
encouracped In develop innovative proprams--quch as 
work-tiiv prorrams, adult education programs with flexible 
hours, ntc.--ioffort serve students not ablen to to 
attend -overn!ent ;-ntititions. 

Yanpower 1'tilizati-n 

S.rious :,.-' --r-c appear to he associated with the current 
utili-rtion -f -,a p ,.,r and career advancement in Nepal. A 
4iroortinrat,, ni-hr of trainod personnel are engaged in office 
-ir-iniqtratjon -tr, an ina4entate nmhber in fieldwork, particularly 
in remote locales, whic- prcoetsz the need for strone incentives for 
field placerpmnt and reconsir'oration of existin2 allowance policies. 
Also, penpral diszatisfaction exists with terms of service and 
career advancement. This work-inp 2roup recommends that study of 
these prohlem- he ,indertaken imrmediatplv with a view toward 
formulating a policy of more effective manpower utilization. Such a
 
study should also review current methods of performance evaluation
 
to place emphasis on actual accomplishment, not merely on pro forma
 
fulfillment of duties. 

Dissemination of Information and Tpchnolnv
 

The problems of developing a more effective extension service 
are treated by another workine 2roup. We recommend the following 
additional measures: 
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0 
 Reinstitution of the National Development Service (NDS)

through which university students spend approximately
 
I year in domestic service. We further recommend that NDS
 
place substantial emphasis on renewable resource management
 
programs.
 

o 	 Use of individuals who may 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.
 
They might ilso he employed as members of mobile teams,
 
offerin, training in settlements and centers without
 
pre-existing facilities.
 

0 	 Fxisting technologies and practices employed in agriculture 
and resource management vary widelv among Nepal's ethnic 
prouns. Individual proups have a reputation for being 
skilled in specific aspects of resource management, for 
example, the Tharis in water management, the Sherpas in 
fnresqtrv, the .vpiis in agriculture. Substantial gains in 
prodictivitv mipht result if the best practices currently 
used hv such croups were widely disseminated and adopted.
It is recommended that in-depth studies he conducted of the 
more successful resource manaement practices by individual 
ethnic and caste grop,; to determine the feasibility of
 
their wider dissemination and adoption.
 

PROBLFUS OF DTVIPI'!Ai. AND COm4'NITY PARTICIPATION 

Local participation in manag:.ment of renewable natural 
resources has frequentlv been interpreted to mean either
 
contributing free labor to development projects or attempting to
 
persuade local pople to acci'pt intervention strategies developed by
 
outside development personnel. 
 While both of these interpretations
 
can he 
legitimate components in involving local people in the
 
management of their own resources, 
they do not in themselves
 
constitute genuine participation. Local participation is better
 
inderstood if it is preceived as a mutual process of consensus and
 
aereement in which the concerns 
of both local people and development
 
agencies 
are 	made to coincide with regard to particular activities.
 
Essentially, local participation involves decentralized decision­
making and manaeement 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 stretchine 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 below.
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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 by offering

them better alternatives to present practices and by
 
providine incentives to cover the additional short-term
 
cost of chanoing present land-use behavior. Planning
 
should not 
be based on coercive measures developed on
 
purely technical grounds as such measures are neither 
economically nor socially feasible.
 

o 	 Local resource management plans must be based on mutual
 
agreement in which all 
parties clearly understand their
 
respective qtrategips and responsibilites. Inevitably, 
this reqt.uires mutual accommodation and compromise, even on 
so e technical issues such as optimum carryinR capacitv for 
pastures, optimum fertilizer application, etc. 

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

Implementat ion
 

o 
 Voluntary labor should not be automatically expected from 
local communities, particularly in relation to long-term
 
proects. Except where immediate benefits are apparent or
 
a communitv wi.shes to supplement or expand planned
 
activities, labor should be comnensated. The existence of
 
high underemplovment in Nepal in the face of low incomes is 
an indication of low productivitv and the need for more
 
secure employment without seasonal migration--not an 
invitation to utilize free labor.
 

0 	 The cost of development resources (land, capital,
 
commodities, water, etc.) should generally be provided by
 
the developing aeencv. However, where the 
resource manager

receives direct benefits (e.g., irrigation water on his/her 
field) or where the local communitv wishes to expand a 
proiect, locally contributed resources can be sought as 
appropriate through mutual agreement. Development projects

should not, in general, be budgeted 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 he 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 OPPORT'NITIFS
 

Behavioral
 

Lack of grazing control on o Provide additional sources
 
public land 
 of fodder from agriculture and
 

forestry
 

o 	Provide closer water sources
 
for watering animals
 

Poverty and long-term o In integrated programs tie
 
nature of most conservation long-term activities to
 
stratevies short-term projects with
 

high local priority
 

o 	Reduce financial and labor
 
costs asso-iated with
 
program, e.K., ny providing
 
free seedling:,, hy
 
adjusting work time
 

People lack feeling of 
 o Provide more authority to local
 
ownership 
 communities to manage owner
 

resources e.g., panchayat
 
forest laws, local irrization
 
committees, etc.
 

People lack knowledge of o Use multiple channels and
 
technological options and 
 and groups to disperse
 
alternatives information, e.g., youth
 

groups, extension, media,
 
etc.
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CONSTRAINTS 


Social distance from 

officials and hesitancy to 

approach them because of 

domineering attitude and
 
vast differences in status 


Lack of equality of 

opportunity across socially, 

economically, and sexually 

differentiated groups 


Existence of local factions 

leadership rivalries 


Legal
 

Feelings of insecurity with 

regard to tree plantations 


Feelings 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
 

o 	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 systems, etc.
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CONSTRAINTS 
 OPPORTUNITIES
 

Ambiguity of land ownership 

of wasteland in unsurveyed 

areas 


Administrative
 

"Volunteer" labor is 

sometimes 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 


o Give flexibility to district
 
level to recognize existing
 
systems
 

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

o 	Place priority on completion of
 
cadastral survey in remaining
 
districts
 

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

o 	Train local people and improve
 
training of extension personnel
 

o 	Provide for maintenance costs
 

o 	Provide training in communi­
cations
 

o 	Provide incentives for district
 
personnel
 

o 	Hire local liaison people
 

o 	Target the hiring and training
 
of women in programs
 

o 	Institute two-way local planning
 

o 	Provide recognition of and rewards
 

for local initiatives
 

o 	Clarify responsibilities through
 
local agreements
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CONSTRAINTS 
 OPPORTUNITIES
 

Lack of appreciation of 
 o Adopt a systems approach in
 
local ecological and 
 developing new technologies and
 
agroforestry system 
 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
 
feedback op problems and
 
processes
 

The constraints and opportunities associated with clarity and
 
stabilitv of land tenure mertioned above are essential 
to rapid
 
advances in the management of renewable natural resources. Foi this
 
reason, speedy completion of cadastral surveys and clarificationi,
 
finalization, and modification of laws and rules dealing with
 
different lend categories have heen 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.
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APPENDIX A
 

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

This field trip Rave 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 panchavats, 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 been 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 July 1QS0, the following achievements were recorded:
 
afforestation, i0 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, I facilities; and embankment construction, 560
 
meters.
 

A comprehensive watershed management plan has been prepared for
 
the area with the following major activities and goals:
 
afforestation, 1,0n0 ha; terrace improvement, 24n ha; torrent
 
control, 110 ha; drinkine water schemes, 7; grass plantation, 200
 
ha; stock ponds, 40; trail improvement, 70 ha; and various
 
agricurlture and livestock development activities.
 

This implementation project is planned for a 5-year period and
 
is nresentlv under consideration for funding by the Food and
 
Agriculture Or.anization (FAO) of the United Nations. The projected
 
budget is $2.5 million. Work will be carried out on a subwatershed
 
basis.
 

ORSERVATIONS
 

Afforestation
 

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

The forests observed were all fenced with barbed wire and had
 
controlled access (discussed below). 
 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 been no water during the dry season
 
before.
 

Species. Early on, Chir Pine (Pinus roxburghii) was a popular
 
plantation species, but in the Phewatal 
area other species are now
 
more popular. Pine was planted in part because it was indigenous
 
and therefore a hardy, resistant tree. It grows slowly but has a
 
good survival rate, and therefore is demonstrably more successful.
 
Presently, 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, althonigh some citrus species are also
 
planted. There were a few tea hushes (this is not actively
 
promoted), but no coffee trees. 
 The group noted that nursery
 
production fluctuates between 90,000 and 150,000 seedlings per year;
 
2,900 seedlings are planted per hectare, with a bztter than 50
 
percent survival rate.
 

Fencine. All forest plots, the orchard, and nursery were
 
fenced with barbed wire. The cost for S-strand barbed wire in this
 
area is reportedly between Rs.l0 and Rs.l9, compared with only
as 

Rs.5 per running foot for a stone fence. However, barbed wire can
 
he erected much faster than stone fences, and villagers reportedly
 
prefer it for its authority and visibilitv.
 

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

(htside the protected areas, fuelwood collection goer on as
 
before, and we noted women and children heading to Pokhara to sell
 
loads of fNelwood 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 mieht understand the long.-ranRe 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 by hand. Furthermore, stall-feeding requires a ready
 
supply 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
 
supply problem is a critical constraint at the moment.
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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 novelty 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
 
representinp each of the six 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 closely 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 proiect area.
 
They are unlikely to fully 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 g 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 reply 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 birds could be made, for example), and appears to
 
be insufficient cause for planting activities on private land.
 

Other Observations in the Phewatal Project
 

Other aspects of this project that we observed were: checkdams
 
for torrent control; livestock watering pond; house-building;
 
firewood and grass and fodder cutters; and irrigation canals.
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APPENDIX B
 

Workshop Agenda
 

FRIDAY, FEBRUARY 6
 

9:30 	 Registration, Blue Star Hotel
 

10:00 	 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
 

11:15 	 Reception
 

P.M. 	 Leave for Pokhara for observation trip by air
 
and bus
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SATURDAY, FEBRUARY 7 


SUNDAY, FEBRUARY 8 


MONDAY, FEBRUARY q -
WEDNESDAY, FEBRUARY II 

MONDAY, FEBRUARY q
 

10:00 


12:45 


13:30 


TUESDAY, FEBRUARY 10
 

10:00 


12:45 


13:30 


1R:00 


Trek through Phewatal Watershed Area in
 
Pokhara, accompanied by Mr. Khatiwada, Project
 
Manager
 

Return to Kathmandu (bus)
 

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
 

Group 1, first session
 

Group 3, first session
 
Group 5, first session
 

Working lunch
 

Group 1, second session
 

Group 3, second session
 
Group 4, first session
 

Group 1, final session
 
Group 2, first session
 
Group 3, final session
 

Working lunch
 

Group 2, second session
 
Group 4, second sescion
 
Group 5, second session
 

Reception hosted by U.S. Ambassdor Tvimble
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WFDNFSDAY, FEBRUARY 11
 

10:00 


12:45 


13:30 


lF:00 


THURSDAY, FEBRUARY 12
 

10:00 


13:30 


FRIDAY, FEBRUARY 13
 

I:00 


11:o 


11:30 


12:0O 


Group 2, final session
 

Group 4, final session
 
Group 9, 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 hv workshop co-chairmen Joshi
and Fuchs, Hotel Blue Star,
 

Concluding remarks, M.M. Sainju
 

Closing of workshop and tea servinR
 

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

List of Workshop Participants
 

NEPAl. PANFl. 

M.1). T.nhi, 
Director reneral, Department of Soil Conservation 
and 1ater-hed Manapement (rSCWM), Chairman 

S. Adhikari, Chief eterolopist, Department of Irrigation 

n. M. Amatva, Civil Fneineer, DS(;CWV 

P. M. Raisvet, Project Chief, Rapmati Watershed Project
 

D. !). hatt, Rp!;Parch Officer, Centre for Economic Development
 
Aimini strati on
 

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

I'. R. Rhiii,, Soil Conservation Officer, DSCTAM
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APPENDIX D
 

Tntroductorv Speech
 
M.D. Joshi, Director Ceneral
 
HMC Department of Soil Conservation
 

and Watershed Management
 

It gives me much pleasure to welcome vou to this inaugural
 
ceremony of the "Workshop on Management of Renewal Natural
 
Reso.urces: Prohlems, Strategies, and Policies," which is being held
 
under the joint sponsorship of the Department of Soil Conservation
 
and Wav-rshed Management, Nepal National Committee for Man and the
 
Biosphrra, and the V.S. National Academv of Sciences. In particular,
 
I welcome the diqtinP'ished scientists who have come from the United
 
States to oin us on this occasion.
 

The Kinvdom of Nepal is now undertaking a difficult stage of 
development while at the same time the forces leading to 
environmental degradation are building uip very rapidly. His 
Maiectv'q Covernment of Nepal has launched various development 
activities in such fields as irrigation, hvdropower developm:ent,
 
foregtrv, roads, and integrated rural development. Nevertheless, 
unplanned and uncontrolled exploitation of natural resources has 
created a great threat to the ecological balance, particularly to our 
mountain environment. 

It is in the national interest to conserve and, wherever
 
necessarv, restore the invaluable natural assets of soil and water,
 
and in this way to improve the base for producing fiber, fodder,
 
fuel, and the other fundamental needs of the peop!-.
 

The Kingdom of Nepal is located in the voung, steep, and
 
somewhat fragile Himalavan ecosvstem where an imb ance will
 
adversely affect agricultural production which has now been shown to
 
he declining. It will also increase the flooding of lowland areas
 
accompanied by deposition of debris 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 1Q74 and is now only ?Q percent. At this rate there
 
will 	be no forest cover left after another 20 vears have passed.
 
About A7 percent Nepal's energy needs are met from fuelwood. The
 
opportunitv that exists in other countries to substitute fossil 
fuels
 
for fuelwood simply does not exist in Nepal, nor can it exist in the
 
near future. Other facts about Nepal are:
 

Nepal's hydropower potential equals that of the United
 
States, Canada, and Mexico combined and is the highest in
 
Asia hut 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 totally inadequate.
 

o 	 Crop produiction has been increasing at a rate of 2.1
 
percent Ilut our human population has been increasing at
 
about ?.4 percent and recently Nepal has had to import food
 
grains.
 

o 	 A recent inventory ccmipleted by the imC./FAO/1TNDP Integrated
 
Watershed Management Project has shown that over 18,00 sq.
 
km of Nepal is in unsatisfactorv condition.
 

Nepal is a very poor countrv, and is classified as a "Least
 
Developed Country," "Landlocked," and "Most Seriously Affected."
 
Against this background the Department of Soil Conservation and
 
Watershed Management is trying to find a workable solution for the
 
government. You will agree that this is a massive task, especiallv
 
when I remind vo that six and one-half vears ago this itJr1.. Lmet did
 
not exist. Against these gloomv facts and ever-wornen-; situation
 
there are a few rays of hope. Thev include:
 

o 	 The natural ability of the landscape to recuperate since
 
the climate is, by and large, suitable for plant growth and
 
the soils are deep and comparatively quite fertile
 

o 	 The fact that in most places environmental degradation can
 
he halted by improvements to land use
 

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

We are beginning to know the dimensions of the problem and the
 
government is not only concerned about the situation but is also
 
prepared to take active measures to improve the situation.
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T am looking forward to the next few davs when we will be
 
considering such problems as conservation and improvement of forest
 
and rangelands to supply basic needs not only of people but also of
 
wildlife, improvement of watershed conditions and improved
 
capabilities for irri,,ation, increased yields from crop and animal
 
husbandry, the enerpv situation, and human resources. 
The second
 
part of the title of this seminar, namely, "Problems, Strategies, and
 
Policies" hqs been deliberatelv chosen to provide an orderly approach
 
to our considerations.
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APPENDIX F 

Introductory 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 already been recognized by His Majesty's

rovernment. This awareness is 
reflected in many existing development
 
programs and activities and is explicitly emphasized 
in the Basic
 
Principles of the Sixth Plan. A considerable 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, energy, and human
 
resources--have already been prepared hy His Majesty's Government,
 
international donor agencies, and local and foreign consultants.
 

Tt is not our intent in this workshop to review all existing
 
programs 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 because 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 interdependency of resource svstems
 
so 
that our strategy and policy recommendations are mutually

compatible. 
We will also keep in mind that our recommendations must
 
he acceptable in terms of their capital and human 
resource
 
renuirements. Finally, we will try to remember that the only

realistic recommendations are those that can be 
reconciled with His
 
Majesty'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 been organized to 
treat forest, ranpeland, and wildlife management; watershed and 
irricatinn; avriculture and livestock; energy; and human resources. 
Fah group will review issues and problems within the subject area 

and possible technical options. These will he considered and 
evaluated in termq of their capital and human resources requirements 

and compatihilitv with other development objectives. Each working 
Proup will prepare conclusions and recommenddt,,. p."Oing short­
and lone-term qtrateies and activities, institutional frameworks and 
needs, trainine and research needs, and policies and legislation.
 

The American participants in the working group deliberations and
 
representine rho National Academy 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 ranee of talent and experience. None of them are
 

naid by the Academy for this service but rather have responded to the
 
Academy's invitation to participat, tro-ouh professional interest and
 

their desire to he of service. T would like to introduce them at
 

this time:
 

o Charles Bailey of Cornell University. Mr. Bailey is a
 

resource economist specializine in rural development and 
public policv. le was formerly a Peace Corps Volunteer in 

Npal. 

o 	 Frank Davidson o! MIT. Dr. Davidson has interests in system
 
dynamics, macro-enRineering, and mour,tain environments.
 

n 	 1.. Harlan Davis, University System of Georgia and Georgia
 

Institute of Technology (currently seconded to IUSAID in
 

Panama). Dr. Davis is a specialist in rural technology,
 
employment 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, University of Washington. Dr. Dunne, a 
peologist, is an authority on probleis of hillslope erosion
 

and hydrology.
 

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

Resources, Colorado State University. Dr. lughes is a 
specialist in forest sciences and forest economics. 
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o 	 Donald A. Messerschmidt, Washington State University.

Dr. Messerschmidt, an anthropologist and a former Peace
 
Corps Volunteer in Nepal, has interests in cultural and
 
socioeconomic systems 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
 
renewable energv resources.
 

John H. Street, Tyniversitv of Hawaii.
o 	 Dr. Street is a

hiogeoRrapher specializing 
in problems of the creation and
 
maintenance of grasslands derived from forests.
 

Our 	grotip also includes two staff members of the Board on 
Science and

Technologv for International Development, Rose Bannigan and Dennis

Wood, and an observer from AID in Washington, Ming Ivory.
 

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 problems of selecting 
resource
 
management strategies and policies appropriate to Nepal. 
 Our

participation, if 
it is to he successful, will depend greatlv on the

understanding of local problems, priorities, and constraints to he

contributed bv 
our Nepalese counterparts. We look forward to the

pleasure of working with you, and learning from you in the week ahead.
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APPFNDT X F 

lnau2tural Speech 
makeshwar Prashad Sineh, Minister of Forests
 

His Maiesty's Covernment of Nepal
 

I am pleased to inaugurate this workshop on management of
 
renewable natural resources. As natural resources constitute the
 
hasic wealth i" the Vinedom of Nepal, I need not go into more details
 
of the sirnificance of this workshop.
 

T1e people of this country--where Qn percent of the population 
' actively associated year-round with soil and water, where 97 

percent (f the popilation ttilize firewood for their domestic fuel 
conqtiwtion, ind where On percent of the population earn about 1 
perce t of their income from animal hushandrv--understand, I think, 
tlie sipnificanco and purport of natural resources more than any other 
soci(tv. Nepal, the Nepalese reople, and nature were in a state of 
halance in a healthy environment, as complimentarv to each other, 
until some vear- aeo. For example, the terraces of mid-Himalava. 
livestock farming of hip, Himalava, and crop farming in the vallev 
and Terai are still fresh in our minds.
 

In recent years, variouis reasons h'1ve led to the deterioration 
of the halance in the utilization of natural resources, and many 
drastic situations have appeared. The tendencv to migrate in search 

of livelihond is increasing as employment opportunities in the 
nonagricultural sector could not he created in proportion to the 
erowth rate of poptlation. Difficult geopraphical conditions 
constrain the extension of intensive and scientific agricultural 
Practices on a nationwide scale. Forest-based induzsries cannot he 
adePntitelv expanded for lack of capital. National production is 
heing destro.'d through the unwise use of limited water resources. 
In view of the overall situation, it would he more beneficial if -his
 
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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I hope that participants in this workshop will exchange their
 
views with 
 aru!-r
ttention to the following points:
 

" 
 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.
 

o 	 To my mind, some changes in the present organizational
 
set-up for the conservation of natural 
resources are also
 
necessary. 
 The number of trained technicians is increasing
 
every year, as 
is the number of technical advisors from
 
fripndlv countries and international organizations.
 
Investment is rising, too. 
 HMG has been increasing

allocations in the administrative budget. Yet achievements
 
are 	lagging behind the targets. Naturally, tinder such
 
conditions, vou 
should be paving attention to organizational
 
aspects.
 

o 	 It is felt at present that the conservation and management

of natural resources is the responsibility of the government
 
alone. But efforts to 
conserve resources are not possible

unless local 
people utilizing them also participate in the
 
management. 
 That is why it is necessary to discuss how to
 
make the people participate actively in implementation of
 
conservation programs.
 

o 	 Natural resources in Nepal are already scarce. 
Therefore, I
 
hope that participants in this workshop will 
also discuss
 
the alternatives to natural 
resources.
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APPENDIX C
 

Opening Remarks
 
Mohan Man Sainju, Member 
11MG 	National Planning Commission
 

When discussing the problem of management of renewable natural
 
resouirces in Nepal, the history of planned development must be kept
 
in perspective. Nepal was not open to the outside world until 1951
 
and in 1996 Nepal started its development planning efforts with the
 
First Five-Year Plan. The allocation of 330 million rupees was 
thougeht to he too amhitio,.s then, and indeed it was because at that 
time Nepal did not have the necessarv administrative machinery to 
exectite and achieve the planned targets. Htowever, now Nepal has 
tremendous experience after 24 years of planned development, and 
there are manv ex;,mples of successes and failures. Planners have 
realized that ecormic development in Nepal must overcome several 
constraints. Five areas of concern to evervone in Nepal are:
 

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

o 	 Population growth has neutralized economic growth.
 

o 	 Population distribution 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 cuiltivated land.
 

o 	 Fven with all past efforts, the nonagricultural sector has 
not flourished; it has not been able to absorb the growing 
farm population. As a result, marginal lands in the hills 
are being increasingly used for agricultural production 
which has caused serious ecological and environmental 
problems. 
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0 	 There is an increasing need for energy. During the next few
 
years, this need will be met by 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 I would like to identify five areas of policy concern to
 
"MG, and I hope that the week-long deliberations on the issues of
 
management of natural resources will address these policy questions.
 

The first policy concern is the problem 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
 
bring 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 by the "onorable 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, hut, 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 he 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
 
whom--and in what order--would also be useful.
 

The third area of policy concern is the appropriate application
 
of the body of knowledge that is available and the known technology
 
in-country to carry out interventions in renewable natural
 
resources. We must first determine how to make maximum use 
of our
 
rural ard 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 policy concern is the chanRe in the behavior
 
at the grass-roots level--in each household and family, or, in other
 
words, at the individual level--that goes hand in hand with the
 
nanapement of natural resources. Can implementable and effective
 
management of natural resource programs he undertaken without proper
and adeqti,-te communitv participation? Then, if communitv 
rarticipation and local-level involvement is a prerequisite to the 
manapement of natural resouirces, how do we get communities to 
participat,, in the t,,|,,z -,.,,.te of the term? How do we seek their 
cooperation? !low do we involve them in the decision-making process

it-elf" Not only should people at the comnunitv level he educated 
n 'our narral resources and its degradatioti, hut I feel that our own 
lnowledpe ahoti community behavior and communitv perceptions must be 
increa-pld. 

A fifth are~i of concern is that from the viewpoint of national 
policy on mrnavo'r'ent of natural resources, a long-term perspective is 
lackinp. The .Sixth Plan has not revealed a long-term picture. We 
hope that the participants in this workshop will he 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 about 70 billion cubic
 
meters. 
Nepal's estimated power potential is about 38,000 MW, or
 
about 2.3 percent of the world's total hydropower potential.

Presentlv, only about 3R MW of hydropower is available (Trishuli,
 
about 21 MW; Sunkoshi about 10 1W; 
and the rest constituted by other
 
small plants).
 

The long-term policy of HMG of Nepal 
is to reduce graduqlly the
 
contribution of petroleum products to the 
total energy supply by

developing hydroelectric power. Prime emphasis has been given to
 
installing micro-hydro 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 Fingdow

This should help reduce the present degradation of forests, vN.ch
 
are used as a cheap source of fuelwood. Bigger projects require
 
large capital investments, advanced technology, a large qualifiee

technical cadre, and a substantial period for construction, "ici,
 
seem quite difficult tasks for a developing country. Henc -t is
 
time to exploit eAisting natural water resources by construczing

micro-hvdro projects as an alternative source of energy.
 

AGENCIES INDERTAKING MICRO-HYDRO PROJECTS
 

Formerly, HW,Electricity Department under the Ministry of
 
Water Resources was the only agency undertaking *he construction of
 
micro-hydro pTojects. 
 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 rerponsile for mini/micro-hvdro projects which are
 
constructed larlgelv tinder a people's participation program in small
 
villages in various parts of the Kingdom. Under the initiative of
 
this division, a A(f(--kW microy-hvdro project in Gorkha-Tllam has
 
already been completed and a 32--kIW project in Dhading is nearly 
complete. Other projects tinder construction are Svangia, 80 kW; 
'Manang, l(, kW; Darchula, 100 kV,; lelambu, I10 i4'; Corkha, QO kW; 
Dandedlhurn, 11n kc; and Ragltine, 1o kW. 

Tn accordince with His aiestv's Covernment's policy of 
latincl'in.1, mlltiriirp)se micro-hvdro projects in various parts of the 
Kint-,'or-, tho ;mnll llvdel Divelonrent Roard (SHDR) was established in 
the rni,-l1070l' ,inder the Ministrv of Water Resources. Previnuslv, 
!11'C Flectricitv ropartnent had undertaken a feasihilit¢ studv and 
constructiIn (If cMal vdro in SurkhetI y1 project Birendranapar 
(ILA" k10 Which is in the far westein development region and another 
in Dhanktita (!,n 4W) in the eastern development region. Both 
proiects were comnleted ahotut 2-3 years ago and are tinder 
operation. Ahout A-7 years aeo, the NOR-consult for the first time 
conducted feasibilitv studies of 10 micro-hvdro projects in variou: 
parts of the Vingdom. On the basis of these feasibility study 
reports, the SHPM carried out detailed designs, and construction is 
now tinder way in the following areas. 

Pro ject Installed capacity Donor
 

Namche (Fastern) 1st Phase 520 kW Austria 
2nd Phase 260 kW Austria 

noti," (Far western) 2n kW Yugoslavia 
Salleri* (Eastern) 80 kW Swiss i(SATA) 
Phidim* (Fastern) 260 kW OPEC 
Jomson (Western) 260 kW OPEC 
Juimla (Far western) 200 kW OPEC 
Baglung ('estern) 175 kW HHG/Nepal 
Tapleiiine (Eastern) 125 kW UNCDF** 
Khan'hari (F7astern) 250 kW UNCDF 
Rhoipuir (Eastern) 250 kW INCDF 
Pkhaldhinva (Eastern) 125 kW IUNCDF 
Ramechhap (Central) 75 kW VNCDF 

*':earlv complete.
**V*- ited 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.
 

Althou h small hvdro projects and mini-hvdro and micro-hydro 
projects are not well defined, SHDB considers projects in the range

of lnl-qqq kW as "small hvdro projects" and projects in the range of 
?-In1 kW as "mini/micrr-hvdel projects."
 

It is very important to note tb.c local participation has not
 
heen included 
in proiects launched by SIIDB. They are either
 
undertaken qinglv by tIHMor jointly by I1MG and a foreign donor.
 

SHInB'q target is to provide electricity in all district
 
headquarters, in places important from the viewpoint of the tourism 
or cottage indtistrv, and in other areas depending on the demand for,
 
tirgencv of, and feasibility of electricity generation. For the past

3-4 
years, S11DB has u.sed the services of local engineering
 
consultants for the prefeasihilitv and feasibility s'.udies of
 
mini/ricro-hvdrn projects in various hilly and 
remote parts of the

K:,g~,.m. DSHDBrecently developed criteria for prefeasibility studies 
of mic.-o-hviro projects in the districts by providing consultants 
with qiestionnaires i''r villagers to 
he filled out during the field
 
srvev. This means that special emphasis has been placed on carrying

out recioeconomic 
studie. in detail and then analyzing them before
 
;,-:ufving any place as a feasible load 
center for electrification.
 

On the basis of the questionnaires, it appears that drinking
 
water, hea' n posts, suspension bridges, and irrigation have first
 
priority with villagers--not electricity. In other words,
 
electricity tsed for drinking water or 
irrigation or cottage industry

is given more priority than electricity for lighting and cooking.
 

The Nepal Electricity Corporation, under the Ministrv of Water
 
Resources, recently completed construction of the 32-kW capacity

raiuiri micro-hydro project, located on 
the highway from Kathmandu to
 
Pokhara. Unforttinatelv, this project is suffering from technical
 
difficulties. 
This is a joint venture of the corporation and local
 
neople's groups.
 

MANUFACTURERS OF ELECTROMECHANICAL EQUIPMENT 
FOR MINT/MICRO.-YIDRO PLANTS 

The Mechanical Division of Balaju Yantra Shala (BYS) is 
one of
 
the leading local manufacturers of water turbines up to 45 kW
 
capacity in Q 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 eovernor to produce electricity. The cost of a turbine
 
varies from Rs.I2,nfno to Rs.lR,lOO, excluding transportation
 
charges. An entire system, including steel penstock pipe, turbine,
 
metallic screens to protect the system from rocks and debris, control
 
Pates, power pulley, etc., costs about Rs.25,,lO0 for mechanical power
onlv. The extra scoverno- and electrical generatcr required to 
cener-Ite electricity are imported.
 

RYS offers technical assistance to potential users to determine 
proper size and placement for a hydropower installation and
 
emphasizeS operational simplicity and transportabilitv over the 
difficult trailz of Nepal. BYS recommends the installation of water
 
tuirbinez for operation of the following mechanisms: rice huller,
 
water pump, oil expeller, paper heater, power loom, flour mill, and 
saw mill.
 

Turbines can also he used for lighting, operation of welding
 
sets and electric motors, industrial heating, cooling and space
 
heatine, etc. To date, RYS has successfully built and installed 
about ?n small turbine systems, including two units with a capacity 
for Penerating electricity.
 

The RIutwal Technical Tnstitute (RTI) manufactures turbines for 
mecbanical purposes, as well 
as a few firms in the private sector
 
that deal with small water turbines (perhaps up to 2 kW).
 

RCI'p IIYPROPOWFR PRO.JECTS 

RCI'P feasibility studies of mini/micro-hvdro projects will be carried 
out in the Corkha, Mvagdi, and Mustang districts. APROSC 
(Arricult,,ral Proiects Services Centers) has discovered many 
potential river sites of at least lf-kW capacity in Jomson, Gorkha, 
and Jumla. To obtain the full potential benefits of hydropower,
 
erosion, siltation, and flooding problems are addressed by RCITIP
 
nro ects in reforpstation, controlled grazinR, irrigation, and
 
watershed management and hydrology.
 

RCI'P recommends that hydropower he utilized for the following on 
a priority basis: 
village water supply (to provide good sanitation
 
and public health); electrification of health posts, schools, and
 
veterinary posts; irrigation; flour milling and oil expelling;
 
fertilizer production; cottage and small-scale, agro-based
 
industries; powering ropeway transport systems; and illumination.
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PROBLEMS CONNECTED WITH HYDROPOWER PROJECTS
 

o 	 Lack of proper coordination among agencies implementing
 
hvrdo-power projects 

o 	 Lack of hydrological and meteorologiz- data on potential 
rivers and streams that could generate electricity for
 
design purposes
 

" 	 Lack of transport and communication in the hill and remote
 
areas of the Kingdom needed to transport electromechanical
 
equipment
 

o 	 Lack of technological know-how necessary to implement 
micrc-hvdro projects 

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

o 
 Limited budget allocation for operation and maintenance
 

o 	 Lack of knowledge in the villages about the benefits of
 
introducing mini/micro-hydro projects as in alternative
 
source of energy supply, i.e., lack of communication and
 
demonstration in remote areas 
to convince villagers about
 
the exploitation of cheap water resources 
for generition of
 
electricity
 

o 	 Technical difriculties with projects already installed. For
 
example, discharge 
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
 
locally made water turbines (BYS or BTI) even if the cost is
 
higher by up to 15 percent than the cost of those from the
 
donating country and if the local 
turbines 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 tecnical specifi'ations, 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 been 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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o 	 The very high initial costs of introducing micro-hydro
 
projects an an alternative source of energy compared to
 
other sources of energy. Although, for a country like
 
Nepal rich in water resources, hvdropower will he the only
 
cheap source of energy in the lone run after the forests
 
have deteriorated. SHDB's experience thus far shows that
 
the per kilowatt cost of installation of micro-hvdro power
 
proiectq (includinp civil and electromechanical works)
 
varies from Rs. ?,,NNN to Rs.45,0nn. The Rs.6o,on0 costs 
per 	kilowatt in Salleri is an exception.
 

o 	 The low annual per capita income of villagers. Most cannot 
afford to pay Rs.?00 for electrical installation and Rs.20 
per month for liphtinP (as standardized hy SttDB in 
I074-1Q80). Villagers prefer to use fuelwood for lighting 
and cooking, which they have to fetch bv walking! 2-3 hours 
daily to a nearbv forest. 
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APrNDIX I 

THE RISING NEPAL
 
(?'E, ARY & 131) 

Renewable Natural Resources 
A week long workdaop would rmaln peunnial. 

on Man&u t Of Rem- Rsfforesatin, In the 
wa.le NatUal R,me .'r aence of emoud Uention 
Is presently being held In being paid aD i, could zt 
Kalunandu under the join t take placo a the riate to 
auspices of HMG Depart- match the rate ar which 
merit of Sofl Conservation forests were being daetito­
and Watershed Manage- yed. By now the tar rea­
ment. Nepal National Co- dlng &nve consequie 
minWieo of te Man and of the rampat dogruc:ion 
Eo: hph rr and the Nal- of foresu wihin the pa.:
'zal Academy of Sciences decades have largely been 
of the United 3:latea. The mullsed and me&suw are 
parJcipants at the work- being taken t check fur­
shop are slated to delibe- ther condnuanion of this 
rate and provide broad wocess. However. to repa­
recorrunendalons onfopp- ir the damages that hv"­
oru ities. stratoiige snJ already been caused it i 
policies useful to the Imp- going to iske 'A. .- .e 
rovement in managenent 
of renewable nablural re- Renewable natu rmo- -"­
urces. In view of the fact urces could indeed becone 
that pror and eficient unrenawab!e when d-ey .. 
management of natural re- are 's'lised in aa carelew 
smurts is a high priority manner over a kngth of 
task, the wookshop is to be thme. The ,$mtinishing of 
considered a highly releva- these reources could also 
at exercise. lead to owher grave and 

irreparable damagre. The Z 
Unscientifc and though- need for mwintifte &nd efM­

tless manner of ukilisajon dent managemerw of rw.- " 
of available natural resnu- wsdble natural een-urces 
ices could lead to sad con. cannot in fact be ov, r­
aquences. 'As & cage in emnpba ised. Con,.re-e p V.­
example may he cited the cies have to be adopted 
forest resources. The ino- and pracrtical reamire 
teasing demands made on enfoied In order that ty­

foret resouces, parly as rowable 'wtmull res:urom 
a ventil of the rapid grow. are utlIsed in the b,..w 
th tn population wihin possble way wi.hout brin­
recent decades has led to ging about undesirable 
ramnant destruction of con-stuences. The present 

,forests on an alarming woritshop at the end of its 
*ale. For, rerur S sesmion will be expected to 
have been conasured at a come up with msny useful 
progressively increaing and prac icl auggeulons 
me while not enoug , h. 4hat could be Incorporasld

eulU was oiven by the Into the future official p­
consumers to the need to licies on ihe managmmen. 
mnsure $atthi rsources of inewmdle "hual 

,ey werv e nsumlng vceurcu. 

- 89 -



WorkshopOnManagement 

Of N atural Resources


(By a Staff Repot ter) 

Kathmandu, 	 Feb. 13: 

The Workshop on 

Management of Renewable 

Natural Resources, Ptobl-

ems. Strategies and Policies 

in course of its weeklong 
has made longdeliberation 

strides in achieving a succ-

es. 
Over sixty delegates 

from the Department of 

Soil Conservation and Wat-

ersbed Management. Nepal 
National Committee for the 
Man and the Biosphere and 
National Academy of Sic-
nces. U. S. A. and other 
bilateral and international 

'J ­
f" 

.-

.--

IEI*11 


(Bya S~E te)epo 
have as a result ofagencies 

their efforts produced a 

host of recommendat.ons.. 
The delegates were dvi-

ded into five diffecnt 
groups each delhberati,g on 

forestry, rangelands and 

wildlife management, vat" 
and I'l-rshed managcment 

igatlon. agricultural and 
andlIt,stock, energy 

human res urccs sepa:a:ly. 

Each group baN 
presen ted sep ia~e 
recommendations in t? eir 
respecti~e areas of delibe ­
ation 

The working *roip -on 
the forestry, rangelands 
and wildlife managemer.t 
has reccmmended that to 
remove confusion regardinr 
desirable land use in diffe- 
rent physiographic regions
and to facilitate local par(-
icipation and implementat-
ion, land use legislation 
outlining criLeria for appr-

I opriate land use should be 
enacted and a coordinating 
agency designated. 

In watershed managem-
ent and irrigation, the 
working group has recom-
mended that planning and 

implementction of technical 
options should be designed 
to avoid proceeding "too 
far and too fast.' Educati-

onal, demonstrating and 
iocal participation activities 
should be included in 
projects, 

TE R. 

agricultural and livestock 
has concluded that agricu­
hural production an It 

ills was not keeping pce 

with hill people's needsfor 

food and fiber, higher 

and more 	 jobs.inme 
Therefore 	 a gricultual 

must be incre­productivity 
ofacd through the use 

new and improved techus­

ques, intensification of 

qs and ore adequ-

Cro d appropriate animal 
andatejuitiap breeding, 

disease control. 
On energy the workshop 

the group has recommended 
thbt production of more 

fuelwood in individual 
house gardens should be 
micouraed and more accu. 
rate measurement of fuel­
wod uses for domestic and 
indusrial purposes is 
required. 

On human resources 
the recommendations say, 
because of the serious diffi. 
culties caused by Nepal's 
very high population gri wth 
rate for resource manage. 
ment and conserva, ion, 
high priority must be given 
to programme in ended to 
reduce fertility rates, parti­
cularl) in oiercrowded bill 
areas. 

On education and manp. 
ower tamning needs to impr­
ove general educa'ion and 
public knowledge of.res. u­
ice management and conser­
vation problems and practi. 
ces. the elementary school 
curriculum sboi Id te mod­

ified to emphasize agricul­
ure and renewable resourcr 
management relevant to a 
rural population. 
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