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ABSTRACT 

The following issues of conflict between Royal Chitwan 

National Park (RCNP) and its human neighbors have been 

addressed in this research: firewood shortage, shortage of 

grazing land and fodder, and crop/livestock depredation by 

park wildlife. In addition, previous estimates of annual 

grass-cutting in the park have been revised. out of 16 

village units, or 144 wards, in the study area that are 

within 5 km of the RCNP (total study area about 598 sq. km) 

in the Chitwan District of Nepal, 14 wards were randomly 

selected for detailed investigation. The investigation 

included interviews of 140 randomly selected heads of 

households, livestock census, year-round monitoring of 

crop/livestock depredation by park wildlife, and monitoring 

of 11 patches of grassland/sava~na (totalling 365 ha) in the 

nearby park-land for recording trespass grazing. In 

addition, 1818 randomly selected grass-cutters were 

interviewed to estimate the harvests of resources in the 

park. Major resources left remaining after the harvest were 

field-assessed. Information concerning the sUbsistence 

systems and ethnicity of local people has been described. 

Intensity of livestock grazing in the bordering 

grasslands/savannas inside the park was found to be 4.1 

heads/ha. The livestock biomass was estimated to have been 

growing by 2.36 percent, and a change in the mix of 
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livestock ownership, including an increase in buffalo and 

goats, was noticed. Rhino (Rhinoceros unicornis) was found 

to be the principal crop raiding animal, followed by wild 

boar (Sus scrofa), and chital (Axis axis). Tiger (Panthera 

tigris) and leopard (Panthera pardus) were threats on 

livestock. Smaller carnivores also caused sUbstantial 

damages to domestic birds. Annual losses of crop and 

livestock sustained by the average household have been 

estimated. No strong correlation between distance to park 

and crop or livestock damage could be found. There were 

61,614 participants in the annual 15 day grass-cutting. On 

the average, 3 m tons of grasses, reeds, binding materials, 

and firewood per household was harvested from the park. Net 

contribution from these harvests to the economy was 

estimated to be US$ 325,166. Competing theories on national 

park management are examined and a new concept for park 

management is proposed. 



CHAPTER I 
INTRODUCTION: ROYAL CHITWAN NATIONAL PARK, PEOPLE, 

AND CONSERVATION HISTORyl 

A. RESOURCES 

General Description 

Royal Chitwan2 National Park (RCNP) is world renowned 

for its unique diversity of flora and fauna. The park is 

18 

located in the Chitwan District of Nepal (27 0 30' Nand 84 0 

20' E), representing a nearly pristine ecosystem of the 

river valleys and the Siwaliks hills (also called Churia) 

that rise in the southern side of the valley (Map 1). The 

Siwaliks hills, formed of sedimentary deposits, comprise the 

southernmost series of low-lying hills in Nepal. The 

Chitwan Valley is about 100 km long and about 40 km wide at 

its widest. It has an average altitude of 190 m and soils 

are alluvial (Gurung 1980). The highest point in the park 

is about 815 m in the Churia hills (Bolton 1975). The 

Himalayan mountains on the northern side of Chitwan Valley, 

called Mahabharata, are not represented in the park. A 

I This Chapter and Chapter II provide background 
information concerning Royal Chitwan National Park and an 
overview of conflict issues between the park and local 
people. This background will help readers appreciate the 
research objectives, which are stated at the end of the 
Chapter II. 

2 Chitwan and Chitawan are both used in the literature 
and are both correct depending on how it is pronounced in 
Nepali, although the former is more frequently used. 
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portion of the southern boundary of the park follows the 

Nepal-India border. 
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The RCNP was officially established in 1973. The park 

was enlarged in 1977 to include a total of 93,200 ha of 

land. It adjoins Parsa wildlife Reserve on the east and 

Balmiki wildlife Reserve in India on the southwest. The 

boundaries of the park are described in detail in the Nepal 

Gazette (HMGN 1977). Most of the boundaries are natural 

features such as rivers and ridges. Three important rivers 

form the primary boundaries. The south flowing Narayani 

River is the largest river, into which the west flowing 

Rapti (on the north side of the park) and Reu (on the south 

side) drain. The Narayani River, also called Gandaki, is a 

tributary of the Ganges in India. The northern banks of 

almost the entire length of the Rapti River, portions of the 

east and west banks of the Narayani River, and most of the 

southern banks of the Reu River are heavily cUltivated. 

At some places, RCNP borders cultivated lands and 

settlements without having a river in between. Such is the 

case in the Padampur Village Unit on the north boundary, 

most of the portion from Botesimara to Chainpur in the Madi 

Valley (southern boundary), and in Tribenighat on the west 

boundary. Legally, no settlements exist within the boundary 

of the park, but there are several villages which exist as 

enclaves in the park almost completely surrounded by park 
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forest. An entire Padampur Village unit consisting of 

several villages lies on the south side of the Rapti River. 

Similarly, the village of Amaliya lies on the north side of 

the Reu River, and the religious temple of Balmiki Ashram 

and associated settlements lie on the east side of the 

Narayani River. 

RCNP has been included since 1984 as a World Heritage 

site for Nature in recognition of its outstanding global 

significance. This recognition is made under UNESCO'S3 

convention concerning the Protection of the World Cultural 

and Natural Heritage (World Heritage Convention). In making 

the request for this status, documents from His Majesty's 

Government of Nepal4 (HMGN) stipulate the following reasons 

for inclusion: 

(i) It is the last remaining stronghold of natural 
areas of high biological diversity protected from human 
interferences. 

(ii) It includes habitats of endangered tiger 
(Panthera tigris), rhi.noceros (Rhinoceros unicornis), 
gaur (Bos gaurus), gharial (Gavialis gangeticus), and 
Gangetic dolphin (Platanista gangetica). 

(iii) It is an outstanding and beautiful ecosystem of 
Churia Valley. 

(iv) It enjoys a high level of protection provided 
by His Majesty's Government of Nepal. 

3 united Nations Educational Scientific and Cultural 
Organization 

4 Archived from official documents existing in the 
Department of National Parks and wildlife Conservation 
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Another important source of RCNP's notoriety is that it 

has been a focal place for many in-depth studies of wildlife 

and their habitats. Many of these research projects were 

carried out from the research facilities provided by the 

Tiger Ecology Project (renamed later as Nepal Terai Ecology 

Project), funded by the smithsonian Institution (SI) and 

HMGN. After the grants from the SI ran out in 1990, the 

research facilities were renamed the Nepal Conservation and 

Research Centre, funded by King Mahendra Trust for Nature 

Conservation. In the course of 17 years, there have been 9 

Ph. D. research theses including 2 in progress, several M.S. 

theses, and other research projects conducted at this 

facility. 

Most research in RCNP has focused on the tiger and its 

prey species (Seidensticker 1976a and 1976b, McDougal 1977, 

Sunquist 1981, Mishra 1982a, Tamang 1982, Smith 1984, 

Dhungel 1985). The rhinoceros has also been the subject of 

much research (Laurie 1979, Gyawali 1986, Joshi 1986, 

Dinerstein and Wemmer 1988, Dinerstein 1991). Dynamics of 

the grassland community was studied by Lehmkuhl (1989). 

Among aquatic fauna, fishes in the Narayani River were 

studied by Edds (1989), and gharials were studied by Maskey 

(1989). On the issues of park-people interaction, some 

progress has been made, but most research has been site 

specific or are not adequately in-depth (Milton and Binney 
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1980, Sharma [U.R.] 1986, Edson et al. 1988, Jnawali 1989). 

The list of studies would be even greater if all short-term 

research in all fields were included. 

vegetation 

The vegetation of RCNP has been described by sunquist 

(1981), Mishra (1982a), Tamang (1982), Lehmkuhl (1989), and 

several other researchers cited above. The vegetation of 

the park can be classified into three types: Sal (Shorea 

robusta) forest, riverine forest, and grasslands. Sal 

forest, comprising about 70 percent of the park, is 

considered a climax forest. Sal forests occur in almost 

pure stands in many situations and also in association with 

other trees, including Terminalia spp., Dillenia pentagyna, 

syzigium cumini, Lagestroemia parviflora, and Phyllanthus 

emblica. The understory consists of tall grasses or a 

sparse growth of shrubs. Riverine forests cover about 7 

percent of the park land and occur along rivers, oxbow 

lakes, and on islands in the rivers. These deciduous 

forests are found in two distinct associations based on the 

stages of succession, the association of Acacia catechu and 

Dalbergia sisso in the earlier stage, and the association of 

Bombax ceiba and Trewia nudiflora in the later stage. 

Forests in the late successional stage have a larger 

component of evergreen species. Grasslands comprise about 



20 percent of the park. In the moist areas,· Saccharum, 

Naren~a, and Themeda species form tall grass communities. 
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In old agricultural sites, Imperata cylindrica, a short 

grass, occurs in almost pure stands. On the alluvial 

floodplains Saccharum spontaneum grows profusely in tall and 

dense stands. The diversity of grassland can be appreciated 

by the fact that over 40 species of grasses have been 

identified from the Sauraha area of RCNP (Laurie 1979). 

Grasslands and the debris on the floor of sal forests 

burn annually during the period of annual grass-cutting 

(January) with the fires continuing as late as May. Many 

grasslands burn completely, often staggered over time. In 

other areas, the burn is not complete and clumps of unburnt 

patches remain. Both local people and park managers 

consider fire advantageous for maintenance and stimulation 

of regrowth of the grassland. Despite this understanding, 

there is no specified burning policy in the park. Most 

fires are started by grass-cutters, often while park guards 

are working toward fire prevention. 

The climate is sub-tropical with a summer (June -

September) monsoon. The monsoon accounts for almost 80 

percent of the more than 200 cm of annual precipitation 

(Lehmkuhl 1989). The average maximum temperature is 37° C 

during April and the average minimum temperature is 7° C 

during January (Lehmkuhl 1989). 
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wildlife 

The Royal Chitwan National Park harbors an 

exceptionally diverse wildlife population. The density of 

wild ungulates in the Sauraha area of the park was estimated 

as high as 18,590 kg/sq. km in 1974, which is comparable to 

the African savanna (Seidensticker 1976b). Rhinoceros 

comprise much of this biomass. others species include 

sambar (Cervus ~nicolor), chital (Axis axis), hog deer (Axis 

porcinus), barking deer (Muntiacus muntjack) , and wild boar 

(Sus scrofa). The grassland and riverine forest support a 

higher ungulate biomass density than the sal forest (Tamang 

1982). On the Siwaliks and their foothills, gaur are found 

in good numbers. More than 40 species of mammals have been 

reported in RCNP including at least 17 species of carnivores 

(Sunquist 1981). The continuous belt of protected areas 

ranging to the Bara f0rest in the east, provide habitat for 

healthy populations of tiger and leopard (Panthera pardus). 

In addition, there is a transient population of wild 

elephant (Elephas maximus) which visit the park from the 

east from time to time. 

A total of 486 bird species have been recorded in the 

park (Inskipp 1989). The high diversity of birds is 

attributed to the diverse habitat types which consist of 

forests, grasslands, and wetlands. 

for many long range migratory birds. 

The park is the stopover 

Inskipp (1989) lists 
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55 breeding bird species in chitwan, 36 of which have been 

classified as endangered or vulnerable. 

Mitchel and Zug (1986) have compiled a list of 49 

species of reptiles and amphibians in the park. Gharial 
"-'''~! 

number only 103 in the Narayani River despite efforts to 

build-up the population through reintroductions since 1981 

(Maskey 1989). Similarly Edds (1989) has recorded 120 

species of fish in Kali Gandaki/Narayani river, most of 

which are found in the stretch of Narayani flowing through 

the park. Fishes, particularly the common species, are 

important food for gharial, mugger (Crocodylus palustris), 

otter (Lutra perspicillata), turtles, and fish-eating birds, 

as well as for the sUbsistence needs of some ethnic groups. 

Several of these wildlife species are classified as 

endangered according to the Nepal's National Parks and 

wildlife Conservation Act (HMGN 1973) including: 

rhinoceros, wild elephant, tiger, gaur, four-horned 

antelope ( Tetracerus guadricornis), Gangetic dolphin, 

spotted linsang (Prionodon pardicolor), Bengal florican 

(Houbaropsis bengalensis), giant hornbill (Buceros 

bicornis), black stork (ciconia nigra), white stork (Ciconia 

ciconia), saras crane (Grus antigone)5, lesser florican 

5 The Act (HMGN 1973) incorrectly lists saras crane as 
Grus grus. 
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(Sypheotides indica), python (Python sp.), gharial, and 

yellow monitor (Varanus flavescens). It is likely that two 

other endangered species, hispid hare (Caprolagus hispidus) 

and pigmy hog (Sus sulyynus) may be present in the park. 

Two other endangered species which were present in Chitwan 

in earlier times, Asiatic buffalo (Bubalus bubalis) 

(Smythies 1942) and swamp deer (Cervus duvauceli) (Tamang 

1982) became extinct in Chitwan. Because the status of many 

species in Chitwan are not known, the endangered species 

list must be revised periodically based on new scientific 

information. 

B. PARK NEIGHBORS 

In this section I will provide information about the 

cultures of RCNP's human neighbors. Subsistence patterns of 

local cultures have been dealt with in length in Chapter IV. 

Perhaps the most important aspect of the local cultures is 

their diversity. The neighbors of RCNP represent a wide 

range of cultures which have intermingled over time to 

produce a society at varying stages of acculturation. 

Ethnic complexities, social and economic stratifications, 

and the political dominance of one group over the others 

must be considered when interpreting the words "local 

people" or "park neighbors" in this dissertation. 
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The people residing in the study area can be 

categorized basically into three groups: Hindus, people of 

Mongoloid origin (hill ethnic groups), and indigenous and 

"near indigenous" ethnic groups. 

Hindus 

Hindus have been divided into 4 major classes, 

collectively called varnashram (or varna): Brahman 

(priestly class), kshatriya (warrior class), vaishya 

(mercantile class), and shudra (menial class). Most people 

belonging to the occupational castes, such as kami 

(blacksmith), sarki (cobbler), and damai (tailor/musician) 

used to be considered untouchable. In every day life, the 

"jati" or caste is more important than class and is actually 

the functional classification. Jati is defined by rules of 

endogamy and commensality and over the time can rise or fall 

in the social scale, some completely dying out over time 

while new ones are being formed (Basham 1967:149). Although 

discrimination of people based on their caste and ethnic 

origin is a punishable crime in modern Nepal, caste feelings 

are strong even today and it will take many years before all 

such feelings are eradicated. 

Hindus also show ethnic group characteristics based on 

linguistic and regional background. Sharma [P.R.] (1986) 

lists Nepal's Hindus into three such categories: Nepali 
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speaking Hindus of the hills, who have been in control of 

Nepali politics for several hundred years, Newar Hindus, who 

speak the Newari language and are concentrated in Kathmandu 

Valley, and Tarai Hindus who speak Maithili, Bhojpuri, and 

Awadhi languages. It is believed that Tarai Hindus have 

been discriminated against by the mainstream society members 

and the government because they are suspected of being 

politically loyal towards neighboring India (Shaha 1975). 

The study area consists mostly of Nepali and Newari speaking 

Hindus with Tarai Hindus almost non-existent. 

Although the Nepali speaking Hindus settled in the mid

hills only after the invasion of Muslims in India around the 

12th century (Caplan 1970), their migration in the Chitwan 

Valley and other lowlands of Nepal has been a recent 

phenomenon. The Tarai Hindus migrated to Nepal only during 

the Rana Regime (1846-1951) when they were invited to clear 

and settle land in Tarai (Shaha 1975), but very few moved to 

the Chitwan Valley. However, after the malaria eradication 

program was launched during the 1950s and the 1960s under 

the USAID funded Rapti Valley Multi-purpose Development 

Project, Hindus and other ethnic groups from the hills began 

to arrive'in large numbers in the Chitwan Valley. The 

project was basically agricultural in nature with the aim of 

resettling poor hill people in the fertile valley by 

clearing forests and grasslands, providing irrigation 



facilities, and developing other infrastructures (Tamang 

1982) . 

Indigenous and Near Indigenous Ethnic Groups 
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Tharus comprise the largest group of indigenous people 

in the study area. Their origin is not very well understood 

(pyakuryal 1982). They used to be quite isolated, living 

near forests and rivers. other indigenous groups include 

Darai, Bote, Chepang, Danuwar-Rai, and KumaJ.. Darai and 

Bote are principally fishermen although they also practice 

some farming. Since Chepangs carne mostly from the nearby 

Mahabharata Hills and the settlements of Kumal and Danuwar

Rai seems to have been earlier than the main migration 

period they are not considered indigenous to the same extent 

as the Tharu. The origin of Kumal and Danuwar-Rai is not 

well understood. For the purpose of this writing, 

indigenous ethnic group means Tharu, Darai,and Bote. The 

indigenous and "near indigenous" include all 6 ethnic 

groups. 

Generally speaking, the people belonging to the 

indigenous and near indigenous group in the study area are 

relatively more illiterate than the Hindus and the hill 

ethnic groups and are exploited by the latter two groups. 

After the massive migration of these groups to the Chitwan 

Valley, the indigenous groups became minorities in their own 
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villages. The Tharus of Chitwan, as Pyakuryal (1982:188) 

reports "represents a typically underprivileged, rather shy, 

less aggressive type of people who, due to their submissive 

behavior, have not been able to compete successfully with 

the various non-Tharu people who have migrated into the 

region." Tharus seem to adhere strictly to their ethnic 

animistic religious beliefs and have no caste-like 

stratification. The Choudhary, the informal community 

leader and spokesperson, is important in coordinating 

various norms and community development activities in the 

village (pyakuryal 1982). The role of the Choudhary in 

settling disputes and providing counselling seems to be 

important. similarly the religious priests, called Guruwa, 

are also socially influential. 

HILL ETHNIC GROUPS 

The hill ethnic groups represented in the study area 

are Gurung, Tamang, Magar, Newar, and Rai/Limbu (including 

Dura). These groups speak the Tibeto-Burman language. They 

are not homogeneous groups. Each group is stratified within 

itself (Allen 1978), and even people of the same named 

group, but of different geographic origins, tend to differ 

from each other (Levine 1987). The Newars are the dominant 

merchant families in Nepal. About 55% of the Newars live in 

Kathmandu Valley and their origin seems to be from the 
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Tibetan sphere (Doherty 1978). Newars are both Hindus and 

Buddhists. Other ethnic groups of the hills seem to have 

migrated to the hills many centuries prior to Hindus, 

possibly from the north. These groups consider themselves 

Buddhist, but many of them, particularly those who migrated 

south have been "hinduized" (Messerschmidt 1976) to a large 

extent. 

Since the time Nepal was unified as a nation in 1789 by 

the founder of the present King's dynasty, efforts have 

remained to unify Nepalese societies into a national caste 

system based on Hindu norms and values. An elaborate Muluki 

Ain (civil law) was imposed to achieve this goal (Hofer 

1979, cited by Levine 1987). The Muluki Ain specified civil 

codes of conduct and commensality, punishments, and land 

tenurial and trading rights based on caste rankings. These 

state policies historically established cultural dominance 

based on the Hindu system of social values. As a result, 

Sanskritization became a prominent phenomenon among the 

minority ethnic groups (Hitchcock 1966, Bista 1967, Jones 

1976, Messerschmidt 1976, Fricke 1985). The hill ethnic 

groups and other minority groups were gradually absorbed 

into the Hindu religion. They have adopted several rituals 

and belief systems of the Hindus and rank themselves within 

the Hindu caste system (Bista 1967, Levine 1987). 

A distinct brertK to this tradition carne after the fall 
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of the Rana Regime in 1951, followed by the King granting 

the first constitution of Nepal. Laws discriminating 

against people based on ethnicity, castes, or other socio

economic factors were purged, and untouchability was 

abolished. The preamble of the new constitution of 1991, 

which came into effect after the revolutionary political 

change in the country, defines the country as a 

constitutional Hindu Kingdom (HMGN 1991). Despite the 

statement of being a Hindu Kingdom, the constitution gives 

full fundamental rights to the people, which, in theory, 

should remove the shadow of Hinduism which falls over the 

minority cultures and should promote a truly pluralistic 

society. However, for such a change to become a reality in 

practice, a considerable amount of time would be required 

because planners and decision makers, who come mostly from 

the dominant culture, would have to give up their cultural 

biases. As a result, the immediate future of Nepal is 

somewhat uncertain because the ethnic consciousness of 

people may get stronger, and the ethnic groups may demand a 

greater share of economic resources and political power 

(Sharma [P.R.] 1986). To avoid racial conflicts, planners 

and decision makers in the government should allow the 

minority ethnic groups equal participation in socio-economic 

and political matters. This policy should also be kept in 

mind by park managers while making any decisions that affect 



the population in the park neighborhood. 

c. CONSERVATION HISTORY 
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The fertile valley of Chitwan was once almost all 

forested, and only indigenous ethnic groups resided near 

rivers where they hunted in the forests, fished in the oxbow 

lakes and rivers, and practiced sUbsistence farming. The 

infrequent visitors to the malaria infested forests were 

rulers and royalties and their distinguished guests who came 

to hunt prized game such as tigers and rhinos (Smythies 

1942, Gurung 1980:253-254). Likewise, traders moved between 

Narayanghat and Thori to bring supplies from India during 

the winter. After the collapse of the autocratic Rana 

Regime (1846-1951) and the political turmoil that followed 

in the 1950s, wildlife and their habitats in Chitwan 

sustained heavy destruction. After the malaria eradication 

in the 1950s, an exodus of land hungry people from the Hills 

arrived in Chitwan. Driven by economic hardship as well as 

the perception of abundant land in the lowlands (Shrestha 

1979), these people cleared most of the valley lands of 

Chitwan for settlements and farming. The forests were cut 

indiscriminately and in addition, overgrazing by livestock 

caused major habitat modification. The poaching of rhinos 

for their precious horns escalated. 

In 1961, the late King Mahendra dissolved the 

democratically elected 18-month old government and imposed 
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the so called "partyless Panchayat system" of government. 

These changes led to centra:ization of power into the hand 

of the King and royal families, which lasted for about 30 

years until 1990. This system was particularly favorable to 

wildlife conservation. since royalties traditionally liked 

hunting big games for sports, they paid personal interest in 

the initiation of the new era of wildlife conservation in 

Nepal. 

Although the "rhino sanctuary" in the present day park 

and the "rhino patrol," a special unit of armed guards under 

the Forestry Department's wildlife Management Division 

formed to protect the sanctuary, were created as early as 

1959, the effective action to halt encroachments of land for 

agriculture did not happen until 1963-1965 (Tamang 1982). A 

high level commission formed for that purpose in 1963 to 

study park encroachment relocated 4000 families to the Madi 

Valley and the sites near Thori, and 600 families north of 

the Rapti River (Tamang 1982). Mishra (1982a) reported that 

more than 22,000 people were resettled from the sanctuary. 

However, the effectiveness of the rhino patrol was limited 

in conserving habitat because no efforts were made to ban 

livestock grazing. The number of livestock in the sanctuary 

at one occasion was estimated as high as 16,000 (Upreti 

1973) . 

A landmark legislation, the National Parks and wildlife 
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Conservation Act (HMGN 1973), was enacted during the regime 

of the present day ruler, HM the King Birendra. Under the 

provision of the Act, 6 national parks and 7 reserves have 

been created, covering more than 11,000 sq. km or 7.5 

percent of Nepal's total land area (Upreti 1989a). The 

Royal Chitwan National park was established under the 

provision of this Act in 1973 and became the first national 

park of Nepal. 

The HRH Prince Gyanendra B.B. Shah, the brother of the 

HM the King Birendra, took an active interest in wildlife 

conservation. Under his guidance the government made several 

important policy decisions that are strongly adhered to even 

today. The unofficial "wildlife Committee," chaired by the 

HRH Prince Gyanendra consisted of Forest Minister(s), the 

Secretary of Forests and Soil Conservation, the Director 

General of the Department of National Parks and wildlife 

Conservation, Palace officials dealing with wildlife 

matters, and a few other high ranking officials of HMGN. 

The committee met on a regular basis (almost weekly) and was 

instrumental in passing several important policy decisions 

including: 

(i) The creation of the network of national parks and 
protected areas in all major ecological regions of the 
country. 

(ii) The creation of a separate Department of National 
Parks and wildlife Conservation (DNPWC) and a separate 
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"sub-service,,6 under the Forest Service. The DNPWC was 
also freed from some of the government's red tape so it 
could function more effectively, particularly in 
soliciting international and bilateral cooperation and 
projecting a positive image in the international arena. 

(iii) The initiation of a people oriented approach in 
national park management. For example, the Himalayan 
National Parks Regulations (HMGN 1979) provide the 
local people with access to national park resources for 
subsistence living, annual grass harvests are allowed 
in all lowlands national parks and wildlife reserves to 
benefit the local people, the Annapurna Conservation 
Area project in the central Himalayas emphasizes 
"bottom-up" approach (Hough and Sherpa 1989), and 
recently, in the proposed Barun Makalu National Parks 
in the eastern Himalayas, a buffer strip containing 
natural areas and settlements has been designated where 
human needs will receive priority (Lhakpa N. Sherpa, 
pers. comm.). 

(iv) The preparation of a core of highly trained park 
officials and providing resources and opportunities for 
high quality research. 

(v) The involvement of the Royal Nepalese Army in the 
protection of national parks and reserves. 

(vi) The opening of the non-governmental organization 
King Mahendra Trust for Nature Conservation to solicit 
donations and support for wildlife conservation (HMGN 
1982) . 

Most of these policies have set a high standard for 

conservation in Nepal. Some of the committee decisions, 

however, are controversial and even problematic for the 

future. Particularly, the involvement of the regular armed 

forces in the park protection may create a problem as the 

King has been placed more distant in the command chain of 

the Royal Nepalese Army by the recent Constitution (HMGN 

6 Nepali word "Samuha" literally means group. 
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1991). Because each battalion is assigned for a short 

period of time (about 2-3 years), and they have not received 

special training, most battalion commanders do not have 

enough incentive to work hard. In addition, many army 

officials do not consider conservation in the same way as 

the park managers. As a result, there are always 

differences of opinion as to how the soldiers should 

undertake their duties. Because the battalion commander, in 

practice, never works under the supervision of the park 

warden and often there is a lack of coordination between the 

law enforcement officials (army) and the park managers. 

This problem of "divided control" is also stressed by Upreti 

(1989b). I have argued elsewhere (Sharma [U.R.] 1986) that 

the number of armed guards be limited to small groups of 

mobile units and that the peripheral area of the park, where 

soldiers come in contact with local people on a daily basis, 

be made free of firearms. such areas should be guarded by 

trained civil guards equipped only with batons with or 

without spears (mostly for their protection against wild 

animals) and be backed by armed guards in emergencies. 

Similarly the setting of precedence to open resorts 

within the park land on a concession basis is problematic. 

RCNP has 7 such resorts within the park and although they 

bring-in handsome monies to the park, the costs of keeping 

them are counterproductive and creates a situation in which 
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the park management is perceived as applying a double 

standard. On one hand, park managers prohibit any 

exploitation of park resources by the local people, while on 

the other hand, these resorts have almost unlimited access 

to the precious forest resources of the park. Such hotels 

should have been permitted to open outside the park and only 

non-consumptive use of the park should have been granted. 

Forest resources that are banned to the local people should 

never have been granted to the concessionaires, no matter 

what price they pay. 

The recent revolution of 1990/1991 restored the much 

needed democratic system in the country. It is too early to 

predict how the policies of the new government will affect 

wildlife conservation in Nepal, particularly because the 

powers of the King and the royalties have been limited. The 

manifesto of the present ruling government of the Nepali 

Congress promises to continue wildlife conservation in Nepal 

(NCCPC 1991). The policy guidelines of the new government 

stressed the need to maintain environmental balance through 

the improvement of land-use policies and initiating 

structural changes for broad public participation in forest 

development programs (Shah 1991). It is difficult to 

predict at this stage how much importance the government 

will eventually give to national parks and wildlife 

conservation programs. 
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It is safe to conclude that in the changed political 

context of Nepal, the future of the national parks and 

similar wildlife programs depends upon how much support such 

programs can generate from the people. The "top-down" 

nature of wildlife conservation programs that prevailed in 

the last 30 years must change in response to this new 

reality. This research was planned with those 

considerations in mind, however, at the time this research 

was planned, the fall of the dictatorial Panchayat system 

was not anticipated. 



CHAPTER II 
AN OVERVIEW OF CONFLICT ISSUES IN ROYAL CHITWAH NATIONAL 

PARK AND THE OBJECTIVES OF RESEARCH 

One of the distinctively people-oriented programs in 

the management of Royal Chitwan National Park has been the 

opening of the park to the local people for the collection 
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of thatch grasses, reeds, and binding materials for 15 days 

every year. This park policy allows more than 60,000 people 

to collect resources worth about one half million us dollars 

each year (Lehmkuhl et ale 1988; Chapter VII, this study). 

This practice, according to Mishra (1982b), is the single 

most powerful conservation education program for the local 

people. During the grass harvest, a sUbstantial amount of 

firewood is also taken out of the park fulfilling a 

sUbstantial portion of the firewood demand of the residents. 

Because firewood harvest is not expressly permitted, 

branches and twigs are concealed in the grass bundles and 

exported with the understanding that loads containing small 

sized wood would not be confiscated by law enforcement 

officials (see Chapter VII) . 

The sUbsistence economy of the local people requires 

even more access to the resources from the nearby forests 

than currently allowed. Resources required for the 

sUbsistence economy include seasonal access to the forests 

for fodder and firewood, edible fruits and vegetables, 

medicinal plants or their parts, fishing, hunting, and 
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collection of young animals and eggs, and the grazing of 

livestock in the forests and grasslands (see Chapter IV). 

Because most local forests are now protected inside the 

park, conflicts with the people over resources are 

inevitable. Allowing people to harvest thatch grasses, 

binding materials, reeds, and some firewood to fulfil their 

sUbsistence needs provides only a partial answer. The whole 

issue of sUbsistence requirements must be examined in a more 

holistic way and policies that are finely attenuated between 

local people's sUbsistence and the long-term conservation 

goals of the national park should be developed and 

implemented. Such an approach, if implemented with local 

people's full support and participation, can lead to 

amicable relations with the neighboring communities. 

The term "local people" in this dissertation means 

people who live permanently (at least for one year) in the 

village units (VUs) adjacent to the park. The family 

members of the households living away from such VUs but who 

visit from time-to-time or send horne a portion of their 

savings are also considered local people. The absentee 

landlords (who have no house in the area) are not considered 

local people. The rationale of selecting the adjacent VU 

instead of specifying a perimeter of say 5 km, is that such 

VUs are easily identifiable in the field and the people in a 

VU function as a political unit. In addition, almost 81 



percent (see Chapter VII) of the people visiting the park 

during the annual grass-cutting season of 1990 came from 

these VUs. Also, almost all crop and livestock damage by 

park wildlife occur in this belt. 

PAST STUDIES 

A few case studies related to the park-people issues 

were carried out in Chitwan and have shown some of the 

inherent problems. A 10-month study in 1977-78 was 

conducted by Milton and Binney (1980) in the Padampur 

Village Unit. This study showed an average crop loss of 

about 48 percent from wildlife damage!. They further 
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documented that some farmers, particularly those having land 

adjoining the RCNP's grasslands, stopped cultivating their 

lands because of the problems caused by wildlife. Their 

estimates were primarily based on interviews which tend to 

over-estimate the real value of losses (see Fox 1984; see 

Chapter VIII). Despite these problems, this study 

established the fact that crop depredation by wildlife, 

principally rhino, deer, wild boar, and parakeet, is a 

significant threat to the sUbsistence economy of the people 

of Padampur VUe 

Another study by Jnawali (1989) attempted to quantify 

! Average of the last column in Table III (Milton and 
Binney 1981: 34 p.) 
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the crop damage by rhino in the Sauraha area (portions of 

the park adjacent Bachhouli and Kumroj VUs). His study was 

based on actual field measurements taken for about 5 months 

and questionnaire surveys. This study revealed an average 

loss to rhinos of 6.6 percent which is substantially lower 

than losses reported by Milton and Binney (1980). Jnawali 

estimated about 100 households living within 1 km of the 

park boundary (about one-third of the total number of 

households in the area) suffered an average loss of about 10 

percent of their annual yield which is significantly high 

for poor households. Gyawali2 (1986) in another study, 

showed that during the rice harvest (November), 43 percent 

of the rhino diet of a "village-edge population" consisted 

of the rice crop. 

Edson et ale (1988) analyzed the current fuelwood 

pattern in the park adjacent Bachhouli VU and surrounding 

VUs. They predicted the fuelwood supply from adjacent 

forest areas would be totally depleted within the next 25-30 

years if the present trend continued. The problem in their 

study area has been compounded by an increasing number of 

tourists. 

In 1986, I conducted a three month study to provide a 

more comprehensive picture of the conflicts between the 

local people and RCNP. I argued for a more holistic 

2 Gyawali and Jnawali is the same person 
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approach to park management in which RCNP would become more 

involved in meeting sUbsistence needs of people living in an 

"impact zone" by initiating community forestry programs and 

by promoting ways and devices to increase the efficient use 

of available resources (Sharma [U.R.] 1986, 1990a). 

Concern over the dwindling forests at the periphery of 

RCNP has been expressed by many Nepalese park planners and 

managers. It seems clear that the pressure of a growing 

human population will eventually affect the park forests 

(Mishra 1982b, Upreti 1989b, Sharma 1990a). B. N. Upreti 

(1989b:5), the former Director General of the Department of 

National Parks and Wildlife Conservation, wrote, 

"Where resources of the protected area are seen as 
prime targets for human survival, the needs of the 
community become a big problem. No amount of 
conservation education, consultation, nor communication 
effort ... can alone overcome the problem. The entire 
forestry and other related sectors will have to 
organize in such a way that the basic need for forest 
products is satisfied without disregarding the need for 
having protected areas." 

A similar theme is expressed by H. R. Mishra (1982b:251), 

the Member-Secretary of the King Mahendra Trust for Nature 

Conservation: 

"The timely task for park planners is to explore and 
foster means of co-existence beyond the park boundary 
and into local communities. If this is not achieved, 
national park and reserve systems in the developing 
world will be as impermanent as sand castles on the 
beach ... " 

A crucial need exists for a conceptual framework to guide 
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park management policies suitable to the context of 

developing countries like Nepal. 

SOURCES OF CONFLICT 

The sources of conflict in Chitwan can be best 

categorized into two broad groups: 

Conflicts Caused Because of the Royal Chitwan National Park 
Regulations, 2030 (HMGN 1974) 

A study of these Regulations can provide insight into 

the problems faced by the local people. The following 

activities are prohibited inside the park without written 

permiss ion of the warden": 

( i ) 

(ii) 

(iii) 

(iv) 

(v) 

Grazing of livestock in the park-land or 
water ing them on park r i vers4

• 

Exploitation of any kind of forest resources or 
setting those resources on fire. 

Clearing park-land for agricultural or 
residential use. 

Walking in the park other than by using the 
designated public-rights-of-ways, and using 
those ways between 6 PM to 6 AM. 

Hunting any birds or animals, collecting 
specimens (except under special permit for the 
scientific purpose), harassing wildlife, or 
destroying or disturbing bird nests or eggs. 

~ In practice, the warden does not exercise his power 
to grant any such permission, except for very unusual 
circumstances, usually supported by departmental or 
governmental (of higher authority) decision. 

J Water bodies of Narayani and Rapti are considered 
entirely inside the park (HMGN 1977). 



(vi) Channeling of water from rivers or streams 
originating from or flowing through the park 
land for irrigation or for any other purpose. 
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Five public right of ways are designated for people to 

walk or drive across the park: Sauraha-Jaimangala, 

Ghatgain-Dhoba, Dhrubaghat-Bankatta, Bhosarghat-Loukhani, 

and Bhimpur-Sisne Thanthi-Arnuwa. The last route is only for 

pedestrian use. The warden can close any of these routes 

during unsuitable weather. Restricted items such as guns, 

bows and arrows, traps, snares, explosives, poisons, 

wildlife trophies, and fish nets can not be carried on the 

routes without permits. Similarly, special permits are 

required (although not specified in these Regulations) for 

timber and wooden furniture. The people using the route 

must pay tolls for their bullock/buffalo carts or motorized 

vehicles and to walk their livestock. The rates used to be 

minimal, carts NRs. 1.00 and livestock NRs. 0.25 per entry, 

but recently times these rates have been raised severalfold. 

A special provision has been made in the Regulations 

for the local people living near the Rapti, Narayani, and 

Reu rivers to fish following terms and conditions laid down 

by the warden. Interested people must apply for the permit 

in person at the Park Headquarters (Kasara). The permits 

are generally granted to Darai and Bote; the fishermen 

ethnic groups, who have no other resources for livelihood. 

The permit must be renewed every year and is not valid 
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during the main spawning period. For many fishermen, going 

to Kasara is not convenient and they are fearful of meeting 

park employees in an office setting. As a result, very few 

fishermen actually hold valid permits. 

Punishments for serious park-related serious offenses 

can be severe. Penalties can be as high as NRs. 25,000 

and/or imprisonment up to 5 years (HMGN 1973). In practice, 

penalty rates are standardized for illegal livestock grazing 

and collecting firewood in the park, NRs. 25 per head and 60 

per person respectively. 

"Downside" of Conservation Success 

(i) Crop and livestock depredation are serious problems for 

some villages near the parks, particularly those that are 

uniquely situated, either as an enclave in the park like 

Padampur or near a good-sized population of crop raiding 

wildlife. Since the park was established, the numbers of 

wildlife which raid crops (chital, wild boar, and 

rhinoceros) have increased in numbers, in some cases by 

severalfold (Mishra 1982b: Table 1). The rhino populations 

in the park are increased by an estimated rate of 2.8 

percent between 1984 and 1988 (Dinerstein and Price 1991). 

According to one estimate, domestic cattle constitute 30 

percent of tiger kills in areas near the park boundaries 

(Tamang 1982). Because RCNP does not have any population 



management policy and does not allow farmers to kill 

invading wild animals5 , the increasing number of wildlife 

seems to be a growing source of resentment of local people 
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towards the park. In addition, the entire Chitwan District 

has been closed for hunting by a government decision under 

the provision of the National Parks and wildlife 

Conservation Act (HMGN 1973). Farmers are left with no 

legal alternative to kill even the non-endangered wildlife 

that damage their crops or livestock. 

(ii) Every year people are killed or seriously wounded by 

tigers, rhinos, sloth bears (Melursus ursinus), and other 

wildlife. The tigers occasionally turn into man eaters and 

create havoc in the nearby villages. In these cases, they 

are destroyed by park officials generally after they have 

already made some human kills (see Mishra 1982b). Jnawali 

(1989) traced 78 rhino-related accidents between 1978 and 

1988, 23 of which resulted in the death of the victims. 

Almost all such accidents (90 percent) occurred outside the 

park. 

The park laws which specify in great detail the 

prohibited activities (see above), are surprisingly silent 

5 A special provision has been made for wild boar. 
Farmers who have land adjoining the park can trap or shoot 
to kill wild boar on their property. Chitwan farmers have 
not openly exercised such rights primarily because many do 
not know about such provisions; others are fearful that they 
would aggravate the soldiers. 
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regarding the granting of compensation for wildlife damages. 

There is no provision in the law for the households to file 

claims for the damages to their crops or livestock caused by 

park wildlife. When victims are attacked by park wildlife 

they can not even file claims for medical expenses. Although 

Mishra (1984:202) opined that allowing grass-cutting is "a 

form of compensation" there are questions concerning how 

equitably costs and benefits are distributed. Ironically, 

even this form of "compensation" has no legal backing and 

can theoretically be discontinued or the duration of grass-

cutting changed by a simple Departmental decision. 

(iii) Generally speaking, conservation brings a great deal 

of intangible benefits to the local communities. The 

conservation of Siwaliks hills in the park, for example, has 

helped to provide the local people a steady source of water 

for irrigation6
• Many locally made canals originate from 

Rapti and Reu Rivers. According to one estimate, from the 

eastern portion of Rapti River about 10 cubic m/sec of water 

is channeled into the locally made irrigation system without 

significantly reducing the Rapti flow because of the 

recharge from the park (Dixit 1990). But, sometimes 

conservation can cause impacts on local people. River 

6 

Small scale diversions of water for irrigation from the 
rivers or streams within the park are granted by the warden. 
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floods are common in Nepal because of the volatile nature of 

the rivers. All three major rivers that border or flow 

through the park experience large floods during monsoon 

season causing an enormous amount of damage to the 

agricultural lands through inundation or erosion. For 

example, the Rapti River can swell to more than 100 times 

its dry season flow during dominant discharge (A. Dixit 

pers. comm.) causing devastating floods every few years. In 

September 1984, a week long flood caused serious damage for 

which some documentation exists. The damage evaluation 

teams assigned by the District Panchayat Secretariat of 

Chitwan, reported the following damages in the study area7 

(DPSC 1985, Subedi 1985): 

Houses completely destroyed: 165 
Houses partially destroyed: 93 

Agricultural land completely: 205 bigha (138.8 ha) 
eroded 

Agricultural land silted: 303 bigha (205.1 ha) 

Because these rivers can change channels yearly and the 

banks are poorly defined and easily erodible, local people 

believe that stabilization of the banks on the park side of 

the river has caused the rivers to wander more towards the 

agricultural lands. This seems logical since RCNP is 

gaining land almost every year because rivers cut more land 

7 The estimates have been edited to represent only the 
village units falling in the present study area. 
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on the opposite than on the park land side (pers. obs.). 

This trend has also been reported by Lehmkuhl (1989) in his 

study area along a portion of the Rapti River. In some VUs, 

communities have even established, on their own initiative, 

protected areas free of livestock grazing in the floodplains 

in order to protect river banks. The threats of riverside 

erosion and effects of crop depredation by wildlife in some 

places have resulted in lower land prices along the park 

boundaries than for lands away from such boundaries except 

where lands have potential tourist business values. 

AIMS AND OBJECTIVES 

My study has explored some of the local conflict 

situations to develop sound management practices to deal 

with the intersections of legitimate local self-interest and 

the interests in preserving the international treasure of 

biological diversity. This research has focused on three 

issues that involve important conflicts between RCNP and 

adjacent human communities: illegal harvest of firewood, 

trespassing by domestic livestock for grazing and illegal 

harvest of fodder, and crop and livestock damages by 

wildlife. In addition, the annual harvest of thatch grass 

and grass products have been assessed to revise the earlier 

estimates. The research objectives involved detailed 



examinations of each specific issue. 

General Objectives 

1. To determine the extent and general locations of 

conflicts between local people and the Royal Chitwan 

National Park. 
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2. To identify and evaluate potential solutions for reducing 

these conflicts. 

3. To describe the sUbsistence economy of the local people 

as essential information for understanding any park-people 

conflicts. 

Firewood Issue Objectives 

1. To explore aspects of demand and supply for firewood in 

the villages near RCNP. 

2. To assess the attitudes and perceptions of people towards 

tree-planting and the illegal harvest of firewood from 

within the national park. 

3. To assess potential strategies for reducing the illegal 

harvest of firewood within the national park. 

Grazing Issue Objectives 

1. To understand the livestock population trends in the 

villages adjacent to the park. 

2. To explore the livestock keeping practices and assess 

their dependency on the park resources. 

3. To assess potential strategies for reducing illegal 

grazing of livestock within the national park. 
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Crop and Livestock Damages Issue Objectives 

1. To assess the actual extent of crop and livestock damages 

caused by the wildlife of the park. 

2. To determine whether distance from the park is related to 

the extent of crop or livestock damages. 

3. To assess potential strategies for reducing damage to 

crops and livestock caused by the wildlife of the park. 

Grass Harvest Assessment objectives 

1. To evaluate the harvest of thatch grasses, reeds, binding 

materials and firewood during the 15 day grass-cutting 

period in the park for the year 1990 and to assess its 

contribution to the local economy. 

2. To assess the supply and demand of these resources in the 

park forests and grasslands. 

3. To assess potential strategies to make the grass-cutting 

program more effective in benefitting the local communities. 
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CHAPTER III 
STUDY AREA AND RESEARCH !IETHODOLOGIES 

THE STUDY AREA 

Royal Chitwan National Park is surrounded on most of 

its three sides by a large number of villages which fall 

within the jurisdiction of 4 districts of Nepal, Chitwan, 

Nawalparasi, Parsa, and Makawanpur (Map 1). There are 34 

village units (VUs) (formerly called Village Panchayat), 16 

each in Chitwan and Nawalparasi and 1 each in Parsa and 

Makawanpur1 • Since each VU has 9 wards, there are in total 

306 wards. This study was conducted on 144 wards of Chitwan 

District (Map 2). A "ward" consists of a group of villages, 

just one village, or a portion of a large village depending 

loosely upon -the population density. The National 

Population Commission's statistics based on the 1981 census 

show an average population of 6,800 in the VUs located in 

the study area (NPC 1981). The population in Nepal, based 

on 1971 and 1981 census data, shows an annual growth rate of 

2.6 percent (Gurung 1984). 

The rationale for choosing Chitwan District over 

Nawalparasi is that Chitwan is the most involved district in 

terms of park-people interactions. Fourteen out of the 16 

1 Three VUs of Chitwan District considered as adjoining 
in my earlier paper (Sharma 1990a) have not been included 
here since two of them are not directly adjacent to the RCNP 
boundary and the third one is touching an insignificant 
portion of the park. 
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VUs are separated from the park by the Rapti or Reu Rivers 

(including the Padampur VU which is on the park side of the 

Rapti River). These rivers are passable on foot during many 

months of the year and local people cross to gather forest 

produce and to graze livestock. Likewise, wild animals from 

the park cross to the agricultural lands during the same 

months. In addition, almost all park activities are 

concentrated in the Chitwan District which make the District 

convenient for this research. 

RESEARCH DESIGNS AND METHODOLOGIES 

out of 144 wards that are represented in the 16 park-

adjoining VUs in Chitwan District, 14 wards were randomly 

selected using a table of random numbers. These wards are as 

follows (Map 3). 

1. Piple VU, ward 8 2. Bhandara VU, ward 2 
3. Kumroj VU, ward 4 4. Bachhouli VU, ward 4 
5. Padampur VU, ward 8 6. Jagatpur VU, ward 1 
7. Sukranagar VU, ward 4 8. Meghauli VU, ward 2 
9. Meghauli VU, ward 4 10. Gunjanagar VU, ward 2 

11. Gardi VU, ward 7 12. Kalyanpur VU, ward 3 
13. Ayodhyapuri ward 1 14. Ayodhyapuri VU, ward 8 

The distance of each ward from the park boundary was 

calculated taking the average distance from each of 10 equi-

distance points on the ward's perimeter to the park. The 

wards in the study varied from 0.20 to 3.7 lcm from the park 

using this parameter. Nine wards were actually adjacent to 
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the park boundary and all were within 5 km of the park 

boundary. 
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In each selected ward, the names of all household-heads 

were listed by going door-to-door. The number and type of 

livestock owned were also recorded. In addition, the ethnic 

category of the household-head including jati if the head 

was Hindu, was noted. 

Field assistants 

Because of the extensiveness of the study area and the 

fact that several kinds of data were being collected 

simultaneously 14 field assistants were hired on a part time 

basis to assist in data collection. The field assistants 

were carefully selected giving preference to school 

teachers. All assistants came from the same ward in which 

they were responsible for data collection. Eight assistants 

were school teachers who were generally well respected in 

their villages and were knowledgeable about their 

communities. The remaining 6 assistants were educated 

farmers active in the community work, but not officiating in 

any local political body. The field assistants were trained 

to carry out various types of data collection jobs such as 

the preparation of the list of household-heads and the 

collection of other information previously described. 

Of the research methods used, the methods (2-4) are 

described in detail in corresponding chapters. The 



following summaries highlight all of the methods used. 

(1) Interviews of Household-heads 

From the list of household-heads in each randomly 
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selected ward, 10 households were randomly selected by using 

a table of random numbers. In this way 140 household-heads 

were selected for interviews. This represents 6.66 percent 

of the total household in the sample area, or a sampling 

fraction of 0.65 for the entire study area (Table 3.1). For 

the purpose of this research, household is defined as all 

members in a family and any other non-related or distantly 

related members who have shared a kitchen for at least one 

year. It does not include short-term visitors. The head of 

the household is determined by asking a few questions about 

who makes most of the economic decisions in the household. 

Table 3.1 Research Design for studies of park-people 
interactions in the Royal Chitwan National Park. 

Total number of wards in the study area 144 
(STUDY AREA) 

Total wards selected for detailed investigation 14 
(SAMPLE AREA/WARDS) 

Total households in the sample area 2102 

No. of households selected for interview 140 

Instead of interviewing the elected ward leaders, this 

method ensures that a broad spectrum of the society is 
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represented in the sample. The ward leaders represented the 

elite in the villages and because 6f their political 

affiliation their opinions may not necessarily reflect the 

common thinking. The opinions of the ward leaders may even 

tend to proxy the government policies and actions in their 

responses or take a position of extreme opposition to these 

policies because of their political beliefs. 

The structured interview was divided into four major 

components, general issues, firewood issues, grazing and 

fodder issues, and crop and livestock depredation issues. 

The 22-page interview format was typed in the Nepali 

language. For most questions, all possible responses were 

listed so that coding and data entry into a computer were 

simplified. There were also several open and close-ended 

questions. 

Each interview took a minimum of two visits and was 

conducted in an informal setting mostly in the interviewee's 

courtyard, often in the presence of family members or 

neighbors. Questions that were not understood were 

explained to the interviewee. The field assistants were 

trained to conduct interviews and their first few interviews 

for each of the 14 wards were conducted in my presence. All 

respondents were assured that their names would not be 

linked to their responses. Because the field assistants 

knew the interviewees personally in almost all cases, it was 



62 

possible to acquire candid information about sensitive 

issues such as violations of park laws. The interviews were 

conducted between september 1989 and March 1990. 

The questions used in the last three components of the 

interview are summarized in each corresponding chapter. The 

first component focused on the background information 

including household size, ethnic background, education and 

any special skills of the household members, immigration 

status to the area, income sources, land tenure and 

ownership status, tree planting experience, and attitudes 

toward RCNP and its regulations. The answers were coded and 

analyzed using the SPSS software package. 

(2) Monitoring of Livestock Grazing inside the Park 

Monitoring of livestock grazing inside the park was 

conducted by unobtrusive counts of livestock in 11 selected 

grassland/savanna patches. These patches were the principal 

grazing areas of the wards randomly selected for detailed 

investigation (see Table 3.1). Because some wards shared 

the same grassland, there are less than 14 patches. In the 

case of Gunjanagar VU, the nearby park grassland could not 

be monitored because of logistical problems. 

Livestock counts were made on each patch once every 

month for a calendar year on a previously selected random 

date. No age or sex differentiation was made; however, 
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livestock type was identified. A total of 365 ha of 

grassland/savanna inside the park, but close to the villages 

were monitored for this study representing about 2 percent 

of total grasslands in the park. Because the 

grassland/savanna areas selected for monitoring were all at 

the boundary of the park, the generalization of these 

findings for the interior grasslands and savanna of the park 

is not valid. 

(3) Grass-cutting Survey 

A systematic survey was conducted during the 15 day 

annual grass-cutting period permitted by the RCNP which 

began in January 18, 1990. A total of 61,614 people entered 

the park to cut grass and other products. Out of 49,674 

grass-cutters who entered the park from 19 designated entry 

points in the chitwan District, 1814 were randomly selected 

to be interviewed. Every 20th person purchasing a permit 

was interviewed. Interviewees provided information about 

the amounts of thatch grass, reeds, sabai grass, simti, 

firewood, and miscellaneous products they intended to 

harvest for their entire household. They were also asked 

about their previous year's harvest experience. This survey 

represents a sampling fraction of 3.65 percent. 

One-page printed interview forms (in Nepali) were 

filled out by park-employees responsible for park entry 
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points. All of these employees took part in an one-day 

seminar organized by me at Kasara prior to the interviews 

where they were trained to fill out forms. Most of them had 

previous experience in filling out similar forms for the 

survey organized by Lehmkuhl et al. (19BB). All entry 

points where such interviews took place were actively 

supervised by me. 

(4) Monitoring of Crop and Livestock Damages 

The 14 sample wards (see table 3.1) were monitored for 

crop and livestock damage caused by park wildlife. The data 

were recorded on a weekly basis beginning from September 

19B9 until the end of July 1990. The 14 field assistants 

were trained in making simple ocular estimates of crop 

damages by wild animals and birds and in recording 

information in a standard format. All record-keeping was 

done in Nepali. A comprehensive weekly summary of damages 

was compiled (in English) for all wards. I actively 

supervised record keeping and cross-checked information. 



CHAPTER IV 
THE SUBSISTENCE ECONOMY OF RCNP NEIGHBORS 

The sUbsistence economyl of the people living in the 

neighborhood of RCNP can be understood by examining the 

following spheres of economic activity. 

(i) 
( ii) 
(iii) 
(iv) 

Landholding 
Livestock 
Free use of forest resources from public land 
Off-farm employment 

Despite the high ethnic diversity of people in the 

study area (Table 4.1), the patterns of sUbsistence are 

similar across ethnic groups. One exception is that some 
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ethnic groups (Bote and Darai) are more dependent on fishing 

than the rest of the groups. Even the sexual division of 

labor, as Levine (1988) claimed, is almost identical across 

the ethnic groups. Men do ·the plowing and other intense 

labor demanding work while females do most of the time 

consuming jobs such as weeding, preparing soils after 

1 Subsistence economy (see Norbeck 1964) is understood 
here as: (1) Production mainly or wholly for the 
household's own consumption, (2) Low level of technological 
development, and (3) Raising of cash crop(s) or any kind of 
cash generating off-farm or on-farm activities meant 
primarily to meet household's essential needs such as 
clothing, deficient food items, social functions and 
festivities, children's school needs, occasional costs of 
"doctors" and medicines, and a few modern goods and 
amenities. This definition slightly deviates from the 
usually understood meaning of sUbsistence economy, in which 
under-use of labor, under-use of territory, and lack of 
profit maximization motives are the general rules (see 
Sahlins 1972). 
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plowing, and the preparation and application of compost. 

Women also do almost all household work such as cleaning, 

cooking, and child rearing. Chitwan males, however, seem to 

contribute almost equally the tasks of fetching firewood, 

fodder, and thatching and construction materials from the 

forests. When a group of people are arrested in the park 

collecting firewood or grasses, both sexes tend to be almost 

equally represented. The guarding of fields from wildlife 

by spending the night in machans is done primarily by men. 

Table 4.1 Ethnic group representation in the village units 
(of Chitwan District) adjacent to Royal Chitwan National 
Park. (Results of two separate surveys indicate a similar 
pattern. ) 

PERCENT REPRESENTED IN THE STUDY AREA 
Ethnic Groups 

Hindu Upper Class 
Hindu Lower Class 

Indigenous/Near-indigenous 
(i) Tharu, Darai, Bote 
(ii) Danuwar-Rai, Kumal, 

Chepang 

Hill Ethnic Groups 

others 

Missing cases 

Total 

Survey 1* 
(n=140) 

36.4 
5.7 

31.5 
7.8 

17.2 

1.4 

( 0) 

100.0 

Survey 2** 
(n=2102) 

36.1 
9.5 

27.6 
8.8 

16.3 

1.7 

(13) 

100.0 

* Respondents were randomly selected from 144 wards 
** Total counts of households in 14 randomly selected wards. 
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LANDHOLDING 

The principal economy of the RCNP neighbors is based on 

small sUbsistence farms. More than 91 percent of the 

respondents owned or had access to some land they could use 

for farming (by possessing land without legal title or by 

being a sharecropper) (Table 4.3)~ Land is the major source 

of income for many households, and it was found in another 

study conducted in the RCNP neighborhood that the size of 

the landholding was the major determinant of satisfaction 

and perceived feeling of happiness by the respondents 

(Bhandari 1986). 

The size of most landholdings is small, and about two-

thirds of the respondents were landless or near landless 

(Table 4.2). The average landholding per household was 24.1 

katha (0.81 ha). About 11 percent (2.67 katha) of the 

average holding is "ailani" land (land without proper legal 

title)2. Owning ailani land was quite common. Almost 29 

percent of the total respondents said that they owned some 

ailani land, mostly in addition to their other legally owned 

land. Two (1.4 percent) respondents said that they owned 

only ailani land. 

2 Average holding of ailani land among the respondents 
owning such land was 9.66 katha. 



Table 4.2 Amount of land owned by respondents in the 
adjoining village units (of Chitwan District) of the Royal 
Chitwan National Park (n=126, excludes 14 missing cases). 
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size of the holding Percent (real number 
in the parenthesis) 

Landless and Near Landless 
(i) Landless, owning only ailani land, or 

sharecropper without their own land 
(ii) Owning up to 20 katha (0.68 ha) 

Small to Medium Farmers 
(i) Owning 21-40 katha (0.71-1.35 ha) 
(ii) owning 41-80 katha (1.39-2.71 ha) 

Large Farmers 
(i) owning more than 80 katha (2.71 ha) 

Total 
Average 
Median 

24.1 katha (0.82 ha) 
14.5 katha (0.49 ha) 

15.9 

50.8 

12.7 
16.6 

4.0 

100.0 

Further insights into landownership, particularly 

concerning the complexities of landowner-tenant 

(20) 

(64) 

(16) 
(21) 

(5) 

(126) 

relationships, is provided in Table 4.3. It can be seen 

from Table 4.3 that landowners who do no manual labor 

themselves are virtually non-existent (<1 percent). Most 

respondents (74 percent) own the land they farm. It also 

reflects the low percentage of land worked on a 

sharecropping basis. 
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Table 4.3 Land ownership and tenancy in the village units 
(of Chitwan District) adjacent to Royal Chitwan National 
Park (n=140). 

status of landholding Percent (actual number 
in parenthesis) 

LANDLESS 

Landless households working as agricultural 
laborers 

Landless households who were businessmen 
Households owning only "ailani Dl land '" 
Sharecroppers'"'" possessing no land of their own 

LANDOWNERS/SHARECROPPERS 

Landowners who also rented land for sharecropping 
Landowners who farmed all their land 
Landowners who put some land into sharecropping 
Landowners who put all their land into share-

cropping 

Total 

* Land without proper legal title. 

7.2 (10) 

1.4 (2) 
1.4 (2) 
4.3 (6) 

8.6 
74.3 
2.1 
0.7 

(12) 
(104) 
(3) 
(1) 

100.0 (140) 

** Sharecroppers registered with the government possess some 
legal share on the ownership. 

Table 4.2 portrays the uneven distribution of land 

among people that seems to be common in this region as 

elsewhere in Nepal. Milton and Binney (1980) reported that 

for the Padampur Village unit (in the park neighborhood) the 

best lands were held by a relatively small number of people, 

while the second grade lands were almost equitably 

distributed throughout the area. The World Bank's report of 

1984 also shows that the 10 percent of the households earn 

46.5 percent of the total income (cited by Pitt, 1986). For 

my study area, nearly complete sets of landholding data are 
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available for only 3 of the 14 randomly selected wards. 

This is because people are not very open in reporting their 

landholdings. Analyses of data show that the wealthiest 10 

percent households in these wards control about 40 percent 

of the total arable land in these wards (Table 4.4). 

Table 4.4 Land owned by the wealthiest 10 percent households 
in 3 wards near or adjacent to the Royal Chitwan National 
Park. 

Ward 

Bhandara 
Bachhouli 
Ayodhyapuri 

Total 
Average 
Median 

* Excludes 

W2 
W4 
W1 

No. of 
house
hold 

126* 
102 
148 

376 

Total arable 
land in ward 

(katha) 

3067 
2745 
3818 

9630 
25.6 
15.0 

7 households for which 

Cropping Pattern and Intensity 

Land ot~ed by the 10 
percent households 
(katha) (percent) 

1376 44.9 
1227 44.7 
1178 30.8 

3781 
40.1 

data were not available 

The agricultural land in the study area is intensively 

farmed. The major crops in the study area are rice, corn, 

maize, wheat, and mustard. Rice is grown in the low lands 

and in irrigated fields during the monsoon season (May-

November). winter crops consist of wheat, mustard and other 

oilseeds, buckwheat, different varieties of lentils, and 

vegetables. A spring rice crop is planted in fields where 

irrigation is available. Normally, mustard and corn are 
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planted in the upland. In general, the following crops or 

land-uses can be seen in the fields in different seasons in 

a year. 

Summer (June-August): 
Autumn (September-November): 
winter (December-February): 

Spring (March-May): 

rice, corn 
rice 
wheat, mustard, buckwheat, 

lentils 
corn, rice, fallow grazing 

Actual sequences of crop planting vary considerably in 

minor details and is influenced by several factors including 

quality of soils, water availability, household labor 

supply, access to markets, capital commitments, SUbsistence 

needs and individual preferences. Intercropping practices 

can be very complex and are often difficult to explain in 

economic terms alone. As Ashby and Pachico (1987:217) aptly 

said, "Each farmer makes his own artful judgement as to 

which practice is best... For example, an elderly landlord, 

Mallu Mahato said on the choice of planting corn over rice, 

that the choice often is dictated by the importance the 

owner places on the following mustard crop. Mustard crops 

planted on fields after the corn harvest tend to yield more 

than those planted on fields following rice crops. 

Similarly, some households value corn because it provides 

good green grass fodder underneath, can be intercropped with 

vegetables, and is less labor intensive. 

The mustard crop (for oil seeds) is the principal cash 

crop. Produce is sold in village markets or to middle men. 
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Surplus grains are also sold to meet other domestic and 

social needs. In some cases, farmers' crop-planting 

decisions are influenced by market trends. For example, 

during the year of this study, farmers told me that they 

were planting more buckwheat that year instead of wheat 

because the price of buckwheat in the market was high, and 

they believed they would be able to sell their produce for 

more profit. Similarly, there has been an increasing 

tendency to grow vegetables (or lease the land to outsiders 

who grow vegetables) because they yield a high price in the 

local market. 

There has been a tremendous change in the cropping 

systems in Chitwan over the last several decades. Elderly 

Tharus still remember the days when they practiced shifting 

cUltivation practices using rice in a 3 year fallow cycle 

and owning large herds of cattle and buffalo. 

comparatively, the overall cropping intensity has increased 

tremendously as the number of people has dramatically grown. 

However, in the present day context, such an intensity is 

still considered low in terms of the potential for these 

lands, particularly if adequate irrigation facilities were 

provided (ADB and HMGN 1986). Although there has been some 

use of tractors on farms in Chitwan (Roumasset and Thapa 

1983), the overall use of such machines is minimal, 

particularly when compared to western agricultural 



73 

practices. Higher production has been achieved by increased 

labor input, use of improved varieties of seeds, irrigation 

installations, and increased, but still minimal use of 

imported fertilizers and pesticides. 

One important effect of the change in the intensity of 

cropping is that livestock grazing has been greatly affected 

because the fallow period is drastically reduced or 

eliminated in many areas. Further intensification will 

affect the livestock grazing pattern even more severely 

resulting in livestock that must be fed on straw longer or 

must be taken to graze more frequently to nearby forests or 

to the RCNP. 

ANIMAL HUSBANDRY 

Animal husbandry is an important on-farm activity. The 

most popular livestock is cattle, but buffaloes, goats, and 

sheep are also common. On average a household owns 5.5 

animals and 4 domestic birds. The latter include chickens, 

ducks, and pigeons. Animal husbandry is essential to the 

SUbsistence farming system in Chitwan as it provides 

traction power, manure, protein, and generates cash income, 

and also provides work for household members. This is the 

most common type of agricultural operation after crop 

farming in the study area, despite the fact that in terms of 



labor efficiency, animal husbandry is the least efficient 

among various farm and off-farm economic activities (Fox 

1983). 

The domestic animals are selectively stall-fed. 
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Farmers confine some or all of their animals to stalls for 

all or part of the year. Part of the typical farmers' work 

is to let the animals loose that are not stall-fed in the 

morning, take them to the nearby open spaces and forests, 

and drive them back to their sheds in the late afternoon. 

Animals are selectively given feed supplements mostly made 

out of grains, mill offa1s, and kitchen wastes. The penned 

animals are taken to watering places and the animals are 

provided with fodder. The fodder is acquired both from 

private farms and nearby public forests. In the winter 

months and part of the spring, livestock are put mostly on 

rice straw and other agricultural wastes. 

FIREWOOD, THATCH GRASSES, AND OTHER FOREST PRODUCTS 

Other important resources required to make a living 

possible for the households in the park neighborhood are a 

steady supply of firewood, construction and repair materials 

for their thatched houses, wood required for agricultural 

implements, and other miscellaneous forest products. Some 

of the fue1wood needs are met from farm sources such as 
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utilization of agricultural refuses, dung, and trees planted 

on private land. Most of these needs, however, are met in 

Chitwan by collecting firewood from the nearby public 

forests. Thatch grasses, reeds, and binding materials can 

be legally harvested from the park once a year, and the park 

is almost the only source available in the area. Similarly, 

several miscellaneous products such as edible fruits and 

vegetables, medicinal herbs, stems for brooms, and canes for 

baskets are seasonally harvested from the nearby forests. 

In addition, fishing in rivers and oxbow lakes is another 

important means for meeting food and cash needs for some 

households. 

OFF-FARM EMPLOYMENT 

Most households in Nepal supplement their income 

through seasonal and permanent or semi-permanent employment 

in or outside the village of residence. Ashby and Pachico 

(1987) showed that for villages in the eastern hills of 

Nepal, the crops of poor farmers are primarily for 

consumption and wage labor is the principal source of cash. 

Seeking off-farm employment is the best strategy for farmers 

to utilize their under-employed family labor. According to 

one estimate about 63 percent of households are under

employed in Nepal (Seddon 1983:63, cited by pitt 1986). Fox 
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(1983) estimated that for a hill village in Nepal the ratio 

of the on-farm to off-farm income was 70:30. Among the on

farm activities, animal husbandry was found in a hill 

village in Nepal to generate the highest amount of cash for 

the owner. Large farmers, on the other hand, produce crops 

for market and sell a sUbstantial surplus over their own 

sUbsistence needs. 

Many farmers in Chitwan, like elsewhere in Nepal, seek 

off-farm employment when the need for farm labor is low, or 

migrate to cities on a semi-permanent basis. A small 

percentage of farmers get high paying jobs such as working 

for the government, companies, or foreign armies. When 

asked about their sources of income, almost 54 percent of 

the respondents (including 8 percent who were full time 

laborers or businessmen) said that they receive off-farm 

incomes, however, the remaining 46 percent said that they 

were dependent upon their own farms as their only source of 

income and none of their household members seeks off-farm 

jobs. The off-farm jobs included wage labor (in villages, 

nearby towns and in RCNP's seasonal developmental and repair 

work), permanent or semi-permanent employment in government 

and institutions (including working for tourist related 

facilities located inside or along the RCNP boundary) I 

fishing in rivers, and other semi-skilled jobs. The latter 

included working as carpenters, masons, tailors, jewelers, 
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basket weavers (produced for sale), and religious healers. 

Because off-farm jobs are not numerous, some people get 

involved in stealing firewood, logs, and any other resources 

salable in the market from the forests, both inside and 

outside the RCNP. Some farmers poach wild animals for meat 

or rhino horn. Some less obvious means of augmenting 

incomes include increasing herd size (particularly the goats 

and chickens), enlarging the farm by encroaching upon 

government lands, and by spending extra effort to fish and 

collect resources beyond household needs. 

From several group interviews and from talking to 

villagers, it became apparent that unemployment and under-

employment are major issues in the study area that seem to 

cut across ethnic boundaries. An important strategy to 

foster a better relation with the people is to generate new 

sources of employment in the villages that can absorb 

unemployment and provide alternatives to the illegal 

collection of forest resources from the Park. One 

grassroots community leader, Bhuwaneshwar Choudhary, said, 

"If RCNP can help to generate employment 
opportunities in the villages, for example through 
promoting cottage industries, in order to improve 
the cash income of households, many park related 
offenses, particularly the livestock grazing in 
the park and firewood and timber harvest from the 
park forests can be substantially reduced. This is 
because people would find economically more 
worthwhile activities to do, while they would 
utilize their earnings to buy alternate resources 
or entirely switch to more comfortable means." 
(Interview date: 7/19/1989) 
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Tourism has been considered by the local people as a 

favorable outcome of having the RCNP in their neighborhood. 

The number of visitors to the park has been steadily 

increasing from a few 'thousand during the early years of the 

park to 34,606 in 1988/89. A survey was conducted of 

tourist-related lodges and hotels in the eastern region of 

the park (Sauraha and Khagendramalli) and indicated that in 

1989/1990 these areas received about two-thirds of all 

foreign tourists to the park and also showed that tourism 

generated 565 permanent and 575 seasonal jobs. The study 

estimated that visitors produced a gross income of about 1 

million us dollars in addition to about US$ 153,000 in 

revenue to the RCNP (Sharma 1990b); sUbstantial incomes by 

Nepalese standards. 

The potential of tourism in utilizing the unemployed 

and underemployed labor in Chitwan depends upon how the 

government (Department of National Parks and wildlife 

Conservation) chooses its tourism policies. So far, DNPWC's 

emphasis has been to encourage the luxury style resorts that 

have been opened inside the park by private individuals with 

long-term leases. Such facilities are more likely to siphon 

the tourism-generated monies out of the region (or even out 

of the country) than the small inexpensive lodges that are 

owned and operated by the local people. There are about 30 
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such lodges at Sauraha operated mostly by local people. The 

number of jobs generated per 100 tourists visiting the Park, 

however, tended to be higher in luxury resorts than 

inexpensive lodges (3.6 and 2.7 persons on permanent jobs 

respectively) (Sharma 1990b). These differences must be 

understood in terms of the difference in quality of service. 

Also, the lodges outside the park depend upon government 

owned elephants for wildlife safaris, whereas the luxury 

resorts all have their own elephants making a sUbstantial 

difference in the number of people employed. It would have 

been interesting to examine what percentage of people 

employed in permanent jobs at the resorts came from the 

local areas. 

The most important limitation of tourism as a source of 

off-farm employment for the local people is that 

opportunities are limited to a few areas and require special 

skills. In addition, the unpredictable fluctuations in the 

tourism business make it an unreliable source of employment. 

Finally, the tourism industry tends to push up consumer 

prices in the local market which can create hardship for the 

local people (Mishra 1984). 
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MANAGEMENT IMPLICATIONS AND RESEARCH NEEDS 

Understanding the importance of each of the spheres of 

economic activities that constitute the local people's 

subsistence, as previously discussed, can enable planners 

and decision makers to design projects best suited to the 

interests of the local people as well as to the park. It 

seems that in the future, Chitwan residents will be 

increasingly more dependent on sources other than the land 

because the supply of land is limited, but the population 

continues to grow by 2.66 percent per annum. On the other 

hand, the available land will be put to even more intensive 

cUltivation applying the "Green Revolution technologies." 

All these changes are bound to affect the park largely in 

negative ways and the RCNP should be prepared to deal with 

those threats. Presented below are some of the implications 

of the processes for the management of RCNP. 

(1) As nearby forests disappear at a rapid rate, the 

pressure on the park forests is bound to increase over time. 

Ironically, the very establishment of RCNP has contributed, 

to some extent, to this problem because most exploitative 

pressures were directed to the few open forests outside the 

Park. The possibility of meeting the firewood and fodder 

needs of the local people from the park forests is discussed 

in later Chapters. Emphasis on law enforcement alone 
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without plans for alternate sources for such resources has 

forced people to steal from the park in order to subsist 

(Mishra 1984). At the annual 2-day "Coordination Meeting"3 

between park managers and community leaders (1987) the 

following feeling was expressed: 

"Establishment of the Royal Chitwan National Park has 
helped to conserve many nationally valuable flora and 
fauna, which has put our area in the international 
limelight. This is good and we support it. To us 
also, it has provided a reliable source of thatch 
grass, reeds, and binding materials. Although we are 
not permitted to exploit firewood and fodder or graze 
our livestock in the park, we are still happy compared 
to having no forests around us since it has at least 
provided us a place from where we can steal these 
essential resources to fulfill our desperate needs. 
similarly we are happy that the park has been very 
considerate to allow the export of the firewood being 
concealed in the grass bundles." 

Such expressions clearly show, besides revealing 

people's acknowledgement of the benefits of conservation, 

that the foundation of local support for the park is not 

secure. Any relaxation in law enforcement in the future or 

growth in scarcity of relevant resources could easily 

3 Formerly called "Pancha Bhela," a gathering of local 
leaders: RCNP has been organizing it annually since 1977 
(with exception in the year 1990). During the two day 
course, participants (50-100) are housed and fed by Park 
staff, and they are also taken on sight seeing tours. 
Participants are encouraged to discuss their grievances and 
problems in their villages with the assurance that if 
permissible by the park laws decisions to improve the matter 
would be made promptly. The forum has been useful in 
venting by leaders of anger and resentments. Some leaders 
have criticized the gathering as increasingly serving the 
purpose of merriment for the participants rather than for 
discussing problems and looking for resolutions. 
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disrupt the current cooperation between RCNP and its 

neighbors; therefore, the long-term success of RCNP depends 

upon ensuring the sustained supplies of essential resources 

for the people. 

(2) The importance of the seasonal uses of wild fruits and 

vegetables to the nutrition and diets of the local people is 

unknown. Similarly we do not know what plants, animals, or 

their parts available in the park are vital for traditional 

medicine. Critical resources must be identified and their 

management for a sustainable supply for the local people 

assured, or alternative provisions must be made. 

(3) The importance of fishing for sUbsistence in the park 

rivers has been recognized in legislation (see Chapter II). 

The criteria for issuing permits must be simplified and 

strict law enforcement is required against fishing without 

permits. Because maintenance of a certain level of fish 

population is vital for many fish dependent birds, reptiles, 

and mammals as well as for the sUbsistence needs of the 

local people, a carefully designed monitoring system of 

important fish species is highly desirable. Skillful river 

management based on research and monitoring programs would 

provide a basis for a sustained yield of such resources. 

(4) As discussed above, a large number of households depend 

upon off-farm employment. with the growing human population 

in the area, it is likely that the number of people looking 
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for such opportunities will rise; therefore, the creation of 

jobs that integrate well with household labor demands would 

be an important strategy by which park managers could 

solicit support from the local people for the preservation 

of the RCNP. The park-promoted tourism industry should 

provide more job opportunities for the local people. RCNP 

should operate programs to train local youths for tourist

related businesses and jobs. In addition, provisions should 

be made in the leases with the resorts inside the park to 

train and hire local residents, or at least agree that local 

residents constitute sizable proportion of the resort labor 

force. 

(5) It is difficult to speculate on the overall effects of 

further intensification of agricultural lands in the 

neighborhood of the RCNP. The idea of raising productivity 

by using new crop varieties, large amounts of fertilizers 

and pesticides, and machines, together with the installation 

of modern irrigation facilities is catching on in Chitwan. 

Because such an approach requires high capital investment in 

farming, it seems likely that small farmers will get pushed 

out to become landless unless the government carefully 

manages the credit and crop insurance facilities. 

One of the likely effects of further agricultural 

intensification is that the demand for water from park 

sources will grow. The diversion of the Rapti River into 
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irrigation channels in the East Chitwan has already stirred 

controversy raising doubts about whether the park grasslands 

and wetlands could continue to support the current diversity 

of the flora and fauna if such large scale tapping of the 

Rapti River is allowed (Sharma 1990c). Increased irrigation 

also means increased amounts of return flow to the river 

containing high chemical pollutants that can seriously 

affect the aquatic fauna of the park. Similarly, the 

overall reduced opportunities for fallow grazing for 

livestock due to increased intensive land use and the 

quality and quantity of agricultural residues from new crops 

for fodder are not well understood. 

On the other hand, crop and livestock depredation, as 

well as attacks on humans, are bound to increase as a 

consequence of good conservation practices inside the park. 

This, coupled with even more intensive land use, would mean 

that the local farmers would have to spend more hours 

watching their fields and constructing protective barriers 

against invading wildlife. 

An innovative approach would be required to induce 

agricultural advances in the areas adjoining the park that 

are labor intensive instead of capital- and energy-intensive 

so that even the poorest farmers would benefit (see Wolf 

1986). The RCNP should initiate programs that emphasize 

sustainable agricultural practices that do not bring large 
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scale environmental problems. 

(6) RCNP should provide compensation for the private lands 

that are eroded and become part of the national park. 

Because national park boundaries in most places in RCNP are 

determined by the wandering river courses, a compensation 

program should be a continuous one. Manuals should be 

written to guide the park officials in conducting surveys 

and in determining the amount of compensation required, in 

addition to granting legal rights to the landowners for 

making such claims. On the other hand, if park land is 

excluded by river action, such land should be put under 

community management to produce grasses and/or trees for the 

benefit of the local people. 

(7) An area that has not received much study is the social 

implications of villagers coming into daily contact with the 

armed forces. On several occasions, people expressed their 

concerns about soldiers trying to seduce the village women 

and males getting into squabbles with soldiers because of 

such behavior. 

Some may wonder why the RCNP should be involved in all 

spheres of sUbsistence economic activities of the people 

because these issues are a part of the complex national 

problems of rural poverty, unemployment, population growth, 

and "agricultural backwardness." 'The answer is, RCNP can 

not remain isolated from these issues. The boundaries of 
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protected areas are imperfect barriers, and the human 

activities on adjacent land do and will affect park 

resources. If RCNP tries to remain isolated, the pressures 

on the park resources will escalate and law enforcement 

alone will not suffice in halting the escalation. A more 

appropriate strategy is for RCNP to take active leadership 

in addressing these problems and setting policy guidelines 

for other government agencies and foreign donors active in 

the area. Any rural development programs implemented in the 

area should take into consideration the important features 

of the local people's sUbsistence economy and attempt to 

ensure that programs are mutually beneficial to the local 

people and the park. Any success from this approach would 

enable RCNP to harness local people's support for 

conservation of the park and assurance for the continued 

survival of its unique biodiversity. 
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MEANS TO REVERSE GROWING SHORTAGES IN THE VILLAGES ADJOINING 
ROYAL CHITWAN NATIONAL PARK 

In order to understand the fuelwood supply and demand 

in the villages adjacent to RCNP, it is important to analyze 

the issue in the national cont~xt. For example, how 

difficult is it for the people near RCNP to meet their 

firewood needs compared to people living in other parts of 

Nepal's Tarai and Siwaliks regions (Chitwan forms a part of 

the latter)? Also, it is important to become familiar with 

the trends of forest destruction and afforestation in the 

country. 

The growing rates of deforestation in many developing 

countries have been linked to the growing scarcity of 

fuelwood, but in most situations the underlying cause of 

deforestation is the conversion of land to farming 

(Bajracharya 1983a, Eckholm et al. 1984, Thapa and Weber 

1990). In Nepal, the large scale deforestation of the 

lowlands (Tarai) and Siwaliks valleys that occurred in the 

1950s and 1960s was almost entirely for agriculture and 

settlements. After malaria was eradicated from these dense 

forests a large number of immigrants arrived from the hills. 

Some of the initial resettlements were sponsored by the 

government. Later, the influx of humans became very intense 

and forest clearing went uncontrolled in many areas. The 

intensity of this migration is reflected in the change in 
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human density in the Chitwan Valley, which increased from 97 

to 223 persons per sq. km between 1952-54 and 1981 (Gurung 

1984). Recently, the trend of migration has considerably 

slowed. Nevertheless, migration still seems to be 

continuing in some areas of Chitwan (Edson et ale 1988). 

The topic of Nepal's deforestation has remained a 

subject of international interest, and experts have made 

varying forecasts and estimates of annual forest losses. In 

1980, the Food and Agriculture organization of the United 

Nations categorized the Himalayan Region of Asia as an 

"acute scarcity zone" for firewood where the demands could 

not even be met by overcutting of resources (cited in 

Eckholm et ale 1984). Alnayak (1990), based on the analysis 

of satellite imageries made from 1981 through 1985, rated 

Nepal as having the highest annual rate of deforestation 

(4.1 percent) among the principal Asian countries. 

More reliable estimates of deforestation are emerging. 

One estimate has been made by the water and Energy 

Commission Secretariat (WECS) based on 1964/65 airphotos and 

another has been made by the Land Resource Mapping Project 

(LRMP) based on 1978/79 airphotos. The Master Plan for the 

Forestry Sector Project (MPFSP), a FINNIDAI and ADB2 

sponsored project which began in 1986, analyzed forest 

1 Finland International Development Assistance 

2 Asian Development Bank 
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destruction in Nepal based on the previously cited airphotos 

and its own estimates for 1985/86. Their analyses show that 

about 19 percent of the total forest in Nepal in 1964/65 was 

converted to other land-uses by 1985/86 at an annual 

reduction of about 1.0 percent (Table 5.1). The greatest 

loss was reported from the Tarai and Siwaliks areas. Areas 

of forests in the mountains were not found to have 

significantly changed during the same period (Nield 1985, 

HMGN 1988). The average annual planting of trees has been 

about 10,000 ha from 1979-1986 (HMGN 1988), which falls 

short of offsetting the trend of forest decline in the 

country. 

Table 5.1 Deforestation in Nepal (million ha). 

WECS's MPFSP's Difference Percent change 
estimates estimates 
1964/65 1985/86* 1964-85 Annual 

Tarai and 2.523 1. 879 0.644 25.5 -1. 39 
Siwaliks 

Nepal 6.689 5.449 1. 240 18.5 -0.97 

* Based on LRMP's airphotos of 1978/79 

The preceding estimates are based on land use change 

and do not take the condition of the forests into 

consideration. Only 15 percent of Nepal's forested land has 

more than 70 percent crown cover. Natural regeneration is 

extremely poor due to overuse (HMGN 1988). The crown cover 



has been used by Nield (1985) to estimate the loss of 

growing stocks. He found that during 14 years (1964-1979) 

there was a 25 percent reduction of growing stocks in the 

area covered by trees (2.1 percent per year). 
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The deforestation trends described above were primarily 

due to conversion of forests to farmland. Although forests 

continue to decline, the primary cause may have changed in 

recent decades. Lands suitable for farming are not as 

abundant as in the past. This is clearly evident because a 

large share of degraded forests and shrub lands remain 

denuded and poorly stocked in Nepal (HMGN 1988). Forest 

degradation is primarily caused by overcutting of wood for 

fuel, lopping for fodder, and illegal harvest of timber for 

export or to meet the local timber demand (HMGN 1988). 

In this national context, how different is Chitwan's 

situation concerning firewood? Although MPFSP has 

classified the Siwaliks, of which Chitwan Valley is a part, 

as an area having little fuelwood deficit, the situation for 

villages adjoining the park should be no different than the 

rest of the Tarai region which suffers from a major 

shortage. This is because almost all of the Siwaliks 

forests in Chitwan have been closed by RCNP. The MPFSP 

estimated that the biomass of fuel available in the Tarai 

for 1985-86 was 2.2 million tons below what is needed. This 

deficit is expected to grow despite efforts to plant trees 



and even with the most ambitious tree-planting plan, the 

deficit is expected to continue for at least two more 

decades (HMGN 1988). 
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Edson et al. (1988) concluded that for the Bachhouli 

Village Unit, a VU adjacent to RCNP, the present use pattern 

of adjacent forest (a 1217 ha portion of Barandabhar forest) 

was unsustainable and could lead to complete depletion 

within 25-30 years. If this scenario is true for Bachhouli, 

which lies adjacent to a large tract of public forest 

(Barandabhar), a worse scenario of hardship would be the 

case for the villagers living in other VUs in the study 

area. This is because many other VUs do not have similar 

access to public forests, particularly, the Meghauli, 

Sukranagar, Dibyanagar, Jagatpur and Padampur VUs which have 

very little or no forest in accessible distance. 

Supply and demand models often overlook the fact that 

the demand may be moderated by the growing shortage itself 

as people choose alternate fuel sources and economize on the 

consumption of fuelwood. Several studies show that the 

major determinant of fuelwood consumption is the 

availability of and free access to public forests within an 

accessible distance. These studies also show that in the 

wood scarce areas, people tend to use more agricultural 

residues (Eckholm et al. 1984, IDS 1987, Mahat et al. 1987, 

HMGN 1988). This is reflected in the data of Mahat et al. 
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which show that people living in wood scarce areas use 

significantly less fuelwood ("daura"), but extensively use 

"jhikra,,3 (mostly weed stalks) and agricultural residues. 

The ratio of the daura: jhikra and agricultural residues, in 

wood scarce areas of Sun Koshi slopes (having 30 cubic m/ha 

forest) was almost 1:1 (Mahat et al. 1987); whereas, a 

similar ratio for a more wooded areas of Pangma (having 102 

cubic m/ha forest) was 6:1 (Bajracharya 1983b, cited in 

Mahat et al. 1987). In addition, a greater portion of 

fuelwood demand in wood scarce areas was met by privately 

owned trees. It should be remembered, however, that the 

increased use of crop residues and dung is not an ideal 

solution because their use reduces the amount of natural 

fertilizer returning to the soil and takes food resources 

away from livestock. 

As explained by Mishra (1982b), the exploitation of 

forest land near RCNP has only "bought some tim'e." The 

rapid destruction of forests outside the park will 

eventually intensify the pressure for fuelwood and livestock 

grazing on the park forests. Alternatives are vital for the 

long-term success of RCNP (Mishra 1982b, Sharma 1990a). The 

alternatives can include providing alternative energy 

3 Authors define jhikra as "unused woody residues of 
tree fodders, animal bedding material, dry bamboos, old 
fencing material, weed stalks, climbers, etc. used ... mixed 
with supplies from other sources." 
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sources, committing more land to tree production, or 

adopting technologies that can improve the efficiency in use 

of the energy available in fuelwood. The use of fossil 

fuels as an alternative does not seem viable because of high 

cost and scarce supply, except where such use can be made 

mandatory for the tourist business. This latter policy has 

been used in some of Nepal's mountain national parks to 

reduce the impacts of trekkers on scarce fuelwood supplies 

(Jefferies 1982). Similarly, the use of electricity and 

solar energy in the study area may not replace fuelwood in 

any significant way in the foreseeable future. 

I have discussed elsewhere (Sharma 1990a) some options 

for developing firewood sUfficiency in the villages 

adjoining RCNP: popularizing private planting, community 

management of adjacent government forests, popularizing 

gobar (bio) gas plants and improved fuelwood efficient 

stoves, management of forests (outside the park) for 

sustainable multiple use, and partial exploitation of park 

forests for opening more firewood depots as an immediate 

measure before long-term programs could provide results. In 

this segment of research I have explored each of these 

possibilities as well as provided anthropological insights 

on how existing government programs could be improved. New 

programs for addressing the fuelwood issue have also been 

discussed. 
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METHODOLOGY 

One hundred and forty randomly selected interviewees 

(see Chapter III for details) were asked how they met 

fuelwood requirements, their perceptions of problems, and 

their motivation for adopting new changes. The questions 

can be summarized in three major categories, (i) sources of 

firewood and the changes in supply over time, (ii) 

evaluation of the extent of tree planting in private 

properties or through community initiatives, and possible 

expansion of these activities in the future, and (iii) 

evaluation of an interest in adopting new alternatives 

including gobar gas plants, improved stoves, and buying wood 

from depots. The results from personal interviews were 

supplemented with group interviews and direct observations. 

RESULTS 

A. SOURCES OF FUELWOOD SUPPLY AND GROWING SCARCITY OF 
FUELWOOD 

The following results explain the issue of firewood 

supply and demand in the study area: 

(i) Perception of Shortage 

Most respondents perceived firewood as a resource in 

short supply. A total of 50 percent of respondents rated 
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fuelwood as the most important resource in the current 

context of scarcity (Table 5.2). This result is in contrast 

to Mishra's (1982b) findings that suggested thatch grass and 

reeds were the most pressing needs of local people (Mishra 

1982b) . 

Table 5.2 Resource considered most limited in availability 
by respondents (n=140). 

Resource Percent respondents 

1. Firewood availability 50.0 

2. Thatch grasses and reeds 34.3 
from the RCNP 

3. Livestock grazing and 4.3 
fodder-cutting in public forest 

4. Mixed 10.7 

5. Others 0.7 

100.0 

The perception of a firewood shortage is based on the 

respondents' experiences of living in the area; 90 percent 

of the respondents agreed that getting firewood has become 

increasingly difficult over the last 20 years. 

(ii) Per Capita Fuelwood consumption 

As discussed earlier, per capita fuelwood consumption 

of an area can be a reliable indicator of fuelwood shortage 

because, in wood scarce areas people use more agricultural 

residues as fuel. Edson et al. (1988:89) estimated the 
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annual per capita fuelwood consumption of the Bachhouli vu 

as 649 kg. In addition, 65 kg of crop residues and dung 

also were burned for fuel. In comparison, fuelwood 

consumption by the people in central Tarai is estimated as 

474 kg in addition to the use of 180 kg of crop residues and 

dung (HMGN 1988:46). Use of non-wood fuel sources is almost 

3 times higher in Tarai in comparison with Bachhouli 

suggesting that the fuelwood deficit in the Bachhouli VU is 

relatively less severe. The responses of interviewees in 

this research should be more representative of the park 

adjacent region in Chitwan because the sample was from 

several VUs. On the average, a load of firewood of 40 kg 

lasted 3.5 days for an average household of 7.2 members. 

The per capita fuelwood consumption can be calculated as 579 

kg/year. As with the earlier study at Bachhouli, this 

figure is higher than the rate in central Tarai suggesting 

that fuelwood is more available near RCNP. 

The comparability of the preceding data must be 

cautiously used because the factors affecting firewood 

consumption in Nepal are not very well understood. In a 

survey of firewood consumption studies, Donovan (1981) found 

consumption estimates varying by a factor of 67. It is 

uncertain whether the variation was inherent or a result of 

the methods used in collecting and analyzing data. 

variation due to study methods can be an important factor 
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because annual recall estimates were found to be unreliable 

(Fox 1984). Factors such as moisture content, seasonal 

variation in firewood use, variation in weight per load 

based on age, sex and physical health of the carrier, and 

the distance to the forest can contribute to inaccurate 

results if not properly treated in the estimation. 

Many authors have suggested that the use of dung for 

fuel can not be a reliable indicator of fuelwood shortage in 

the area because hill ethnic groups and Hindus rarely use 

dung for fuel despite the fuelwood shortage (8ajracharya 

1983a, Mahat et ale 1987). My data also show that the use 

of dung is more prevalent in Tharus and indigenous ethnic 

groups than in the hill ethnic groups and Hindus (Table 

5.3) . 

Table 5.3 Ethnicity and the use of dung as fuel in the 
villages near or adjacent to the Royal Chitwan National 
Park. 

Ethnic Groups 

1. Hill Ethnic Groups 
and Hindus 

2. Indigenous and 
"Near Indigenous" 
Ethnic Groups 

3. Indian Immigrants 

All respondents 
in the sample 
(n=140) 

percent n 

59.3 83 

39.3 55 

1.4 2 

100.0 140 

Respondents using 
dung as fuel 
(n=38) 

percent n 

26.3 10 

68.4 26 

5.3 2 

100.0 38 
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Table 5.3 also shows that only 27 percent of the 

respondents (38 out of 140) said that they used dung in 

addition to fuelwood. More than 42 percent of the 

respondents were Tharus who traditionally used dung, even 

when fuelwood was plentiful. They make fires in their yards 

from dried dung, straw and materials swept from inside and 

around the house around which they huddle in evenings and 

early mornings in the months of December through February. 

One elderly Tharu said to me that dung is preferred as it 

makes good fire, lasts longer, and is easy to re-kindle 

after hours of non-use. Such fire-sites seem important 

focal places for social gatherings. Tharus also use dung 

sticks made from the mixture of dung and straw wrapped 

around reeds and sun dried. Usually old reeds pulled out of 

fences and walls during repairs are used for this purpose. 

(iii) Price of Firewood 

One indicator of shortage is the cost of a load of 

firewood expressed in terms of the daily wage of an 

agricultural laborer. If firewood becomes scarce in a 

region, people spend more time in its collection. In areas 

where plentiful, a morning spent on firewood collection 

would suffice to acquire a load. Spending an entire day or 

more to collect a bundle of firewood is certainly a sign of 

scarcity. More than 59 percent of the respondents rated a 

load of firewood (of about 40 kg) equal to or more than the 



99 

value of one days wage for a male agricultural laborer 

(Table 5.4). However, because more than one third of the 

respondents claimed to have had an easy time collecting 

firewood, it seems that scarcity might have been a localized 

rather than a general phenomenon. 

Table 5.4 The value of a load of firewood (approx. 40 kg) 
rated in terms of wage of an adult male agricultural 
laborer. 

Equivalent to Percent respondents (n=140) 

1 day of labor 
> 1 day of labor 
< 1 day of labor 
Not sure 

(iv) Selling and Buying of Firewood 

44.3 
15.0 
37.1 

3 . 6 

100.0 

Selling firewood for a living can be considered 

indicative of firewood scarcity in the area, suggesting that 

the opportunity cost of labor has surpassed the market 

price. My data suggest that selling firewood for income has 

not yet become an attractive option in the study area 

because only one respondent (0.7 percent) said he sold 

firewood on a regular basis. He sold up to 60 loads (40 

kg/load) per month; however, this phenomenon may be under-

reported, particularly because collection of firewood for 

the purpose of sale, even from the open government forests, 
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is prohibited. The fact that 26.4 percent of the 

respondents said they bought firewood on a regular basis 

mostly from local people suggests that collecting wood for 

sale is actually quite common. In any case, the possibility 

of firewood-selling becoming a major source of employment to 

poor farmers and landless people is strong, particularly 

where the demand is caused by tourism, as has been reported 

for the Sauraha area (Bachhouli VU) by Edson et ale (1988). 

(v) Firewood Theft from the Park 

During the 15 day annual grass-cutting survey (see 

Chapter VII), I visited the exit points to record firewood 

"thefts." It was obvious that people carried more firewood 

concealed in their grass loads from some points than from 

others (Table 5.5). 



Table 5.5 Observation of the amount of firewood illegally 
carried out from various exit points of Royal Chitwan 
National Park located in Chitwan District. 

Exit points located in 
Village units 

East Chitwan 

1. Piple, Bhandara, Kathar, Kumroj 
2. Padampur, Bachhouli 

West Chitwan 

3. Patihani, Jagatpur, Meghauli, 
Sukranagar, Dibyanagar, Gunjanagar 

Madi Valley 

4. Gardi, Baghauda 
5. Kalyanpur 
6. Ayodhyapuri 

Rating* 

Low 
Negligible 

High 

Negligible 
Medium 
Low 
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* Ratings based on number of sighted cutters: High = more 
than 50 percent, Medium = 26-50 percent, Low = 5-25 percent, 
and Negligible = less than 5 percent. 

For most areas in the VUs adjoining the park in the 

Chitwan District a sUbstantial quantity of firewood seems to 

come from the national park. Bachhouli and a few other VUs 

were exceptions in their low dependence on park fuelwood. 

For example, most of the fuelwood requirement of villagers 

of the Padampur VU is met from the park because the VU is 

surrounded on all sides by park forests. The responses of 

most informants of Milton and Binney's (1980) study confirm 

this. Villagers collect fuelwood from the park forest 

regularly without much resistance from the park guards and 

because of this, people of Padampur do not find it tempting 

to collect firewood during the days of official grass-
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cutting (Table 5.5). 

On average, per capita firewood collected from the park 

forests during the 15 day of grass-cutting is about 48.6 kg 

(Chapter VII). This harvest alone provides 8.4 percent of 

total annual per capita firewood demand for adjoining 

villages. This estimate is conservative because such 

harvests are not permitted by the park, and as a result, may 

have been under-reported. People collect, illegally, a 

substantial amount of firewood during the rest of the year 

also, as can be seen by the numbers of firewood-related 

prosecutions (Table 6.2, Chapter VI). 

(vi) Reported Sources of Firewood 

Estimation of firewood harvest by local people from the 

park forests is a difficult task since the interviewees 

would be confessing their "crimes" to reply to those 

questions. However, because local residents were involved 

in conducting interviews, the task of convincing respondents 

that their answers would not be used against them became 

easier. Despite this declaring the park as a source of 

household fuelwood may have been under-reported. More than 

45 percent of the respondents said that they have illegally 

acquired firewood from the nearby park forest (Table 5.6). 

Because of the difficult nature of asking such questions, 

follow-up queries, exploring what portion of their demand 



was met from the park, were not attempted. 

Table 5.6 Sources of firewood for the households in 
adjoining villages of Royal Chitwan National Park, in 
Chitwan District (n=140). 
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Source Percent respondents claiming 
as a source of firewood 

Government forests 
outside the park 

River driftwood 

National park forests 

Own farm 

Buying uprooted stumps 

50.0 

58.6 

45.0 

13.6 

6.4 

(vii) Planting Trees in Response to Wood Scarcity 

There has been an attempt to link increased tree 

planting with the scarcity of fuelwood in the area (Edson et 

al. 1988:174); however, the data show that most important 

species planted by people under the category "timber" were 

bamboo (Dendrocalamus sp.) and sissoo. Neither of these 

species are likely to be planted for fuelwood. sissoo is 

grown for cash from timber sales and bamboo is used for 

various purposes that seldom include fuel. My findings 

suggest that very little of the tree plantings in the study 

area were primarily motivated in response to the scarcity of 

fuelwood. 

To summarize, there are indications that fuelwood 
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scarcity is becoming a major problem in the study area but, 

it has not yet reached the magnitude of the deficit found in 

other areas of the country. This is partly because of the 

presence of government forests outside the park that are 

rapidly being denuded but are still fulfilling a sUbstantial 

proportion of the demand. An equally important source of 

firewood has been the national park forests. If the current 

trend of depleting forests outside the park continues, the 

pressure on the national park forests is bound to increase, 

resulting in heightened park-people conflicts. 

B. COMMUNITY FORESTRY APPROACH AND TREE PLANTING IN PRIVATE 
LANDS 

In Nepal, community forestry is considered an important 

government program, and annual goals for reforestation are 

set for many districts each year. Chitwan is one such 

district. The idea behind this community model is, in the 

words of Cernea (1985:267), lito trigger cultural change in 

the behavior of large numbers of people with respect to the 

planting and protection of trees." It asks for a major 

behavioral shift by the farmers from their age-old behavior 

of gathering fuelwood from natural forests to cUltivation of 

trees (Cernea 1989). In Nepal, legislation empowers the 

government to relinquish up to 125 ha of denuded forest land 

to the local political body (formerly Panchayat) for tree 



105 

planting by means of community participation. The yields 

from such plantations go directly to the community. 

Similarly, up to 500 ha of denuded forest can be handed over 

to the local political body for protection. In this case, 

the local village can qualify for 75 percent of the revenue 

generated from the forest. These lands can be managed to 

grow fodder as well as firewood. 

In the study area there are a number of plantations and 

nurseries which exist because of government provisions or 

because of direct initiation by the donor agencies. Some 

examples of donor agencies are CARE/Nepal, Tarai Community 

Forestry Project, Timber corporation of Nepal, Association 

of Family Planning and Maternal Care, and World wildlife 

Fund-USA. Some visible results can be seen in the Kumroj, 

Bachhouli, Patihani, Jagatpur, and Meghauli Village Units. 

Although such plantations seem to provide sUbstantial grass 

fodder for the livestock in villages and should help to ease 

firewood shortages in the future, much more needs to be done 

to make local people self-sufficient in both resources. The 

degree to which such efforts have contributed to encouraging 

people to plant trees on their properties is debatable. 

Edson et ale (1988) reported that in Bachhouli respondents 

claimed that the reason they planted trees had nothing to do 

with the government sponsored or donor sponsored social 

forestry programs; it was mainly because of their own 



motivation to plant trees. 

My findings were similar. Almost two-thirds of the 

respondents did not even know about sponsored programs. 
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This suggests the need for better communication to make the 

community aware of potential programs. If people become 

aware of these programs, the chance for program success is 

high because almost 90 percent of respondents believed they 

need a long-term fuelwood program in the village. Almost 76 

percent of the total respondents said a government sponsored 

community forestry program could succeed in their villages. 

More than 90 percent of the respondents (including those who 

had some doubts about its success) said they would 

participate in such programs. 

However, some (21 percent} were cautious about the 

involvement of government officials and doubted they would 

receive their fair share when the harvest is ready. 

Similarly, only a few respondents (8 percent) thought the 

expected benefits from such programs would not be 

sUbstantial enough to attract their interests. 

There seems to be tremendous interest among farmers in 

planting trees on their properties. Plantings can be 

classified into two types: The first is a block of land 

which is planted with trees as a plantation. The other type 

is planting of a few trees in single rows along property 

boundaries, around houses, or on other under-utilized lands. 



107 

It should be noted that block-planting is not an attractive 

proposition to many farmers. When asked if the farmer would 

be willing to set aside a minimum of 8 katha (0.27 hal of 

land for trees in order to be self-sufficient in fodder and 

fuelwood requirements of the household, only about 6 percent 

of the respondents were interested. Of those who were 

interested, it was principally to protect the property from 

river-side erosion or because the land was inferior for 

agriculture. The low popularity of block-planting is 

clearly because of the meager supply of land available to 

produce annual agricultural crops. Almost 67 percent of the 

respondents possessed equal to or less than 20 katha (0.68 

hal of land (Table 4.2, Chapter IV) making block plantings 

of trees on private land unfeasible for most farmers. 

A more acceptable stra"tegy is to encourage most 

households to plant a small number of trees. This can 

produce the same effect as planting a few large plantations. 

The only major cost involved is setting up nurseries that 

produce seedlings of the farmers' choice. The government's 

community development projects have already discovered 

elsewhere in Nepal that there is a tremendous demand for 

seedlings (Kayastha 1985) I and the same seems to hold true 

here. More than 72 percent of the respondents expressed 

interest in planting trees ranging from 5-3000 (median 100), 

and more than 41 percent of the respondents had actually 
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planted some trees on their properties (1-15,000, median 9) 

(Table 5.7). Further analyses show that respondents who 

wanted to plant trees on their properties held sizeable 

amounts of land (> 20 katha thus having a stable income), 

perceived a worsening firewood supply, and/or at least one 

of the members in the household was educated (Appendix A, 

Table 1). 

Table 5.7 Number of trees planted by respondents in 
adjoining villages of Royal Chitwan National Park, in 
Chitwan District (n=140). 

Details Percent respondents 

~ 100 plants 36.2 

> 100 plants 5.1 

Not planted 58.7 

100.0 

Analyses of the species of trees planted by the 

respondents and the species they intended to plant in the 

future suggest that farmers are shifting their choice from 

mainly fruit trees to mainly cash wood (Table 5.8). 
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Table 5.8 Reported primary purpose governing the choice of 
the species in tree-planting in the adjoining villages of 
Royal Chitwan National Park, Chitwan District (n=140) 

Primary purpose 

Cash wood (sissoo) 
Fodder trees 
Fuelwood 
Fruit trees 
Mixed 

Percent Respondents 
For currently For future 
planted planting 

26.3 
12.3 
7.0 

26.3 
28.1 

100.0 

46.6 
6.9 

18.8 
9.9 

17.8 

100.0 

Most people (44 percent) believed that planting trees 

would bring them prestige but, some respondents (19 percent) 

were concerned that planting trees on private land could 

endanger their ownership or that the trees would be 

nationalized in the future. Similarly, more than 9 percent 

of the respondents expressed concerns over having to share 

gratuitously produce with relatives and neighbors. 

C. WILLINGNESS TO ADOPT FUELWOOD SAVING DEVICES 

An important strategy in saving fuelwood would be to 

promote technologies that help to increase the efficient use 

of energy available from agricultural wastes and firewood. 

Two such devices, efficient cookstoves and gobar (bio) gas 

plants, are currently being promoted in the study area by 

the government. 
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(i) Gobar Gas Plants 

Gobar gas technology based on cattle or buffalo dung 

has several benefits. Dung mixed with water is fed to a 

dome-shaped structure of metal or masonry which holds gas 

that is released during the fermentation of the dung. The 

gas is piped to burners for cooking or lighting. Most of 

the materials required for the plant can be made locally. 

For an average household, the dung of 4-6 cattle or 2 

buffalo is sufficient to produce adequate combustible gas 

(Devkota 1986). Although regular supervision and knowledge 

of the process is required by owners, it has worked well in 

several developing countries (Taiganides 1980). Gobar gas 

plants maximize the use of livestock wastes and produce 

combustible gas while the fertilizing constituents of the 

dung are conserved and even enhanced during the digestion 

process (Taiganides 1980). In addition to reducing demand 

for fuelwood, adoption of gobar gas plants would have the 

desirable effect of encouraging stall feeding of livestock 

and thereby reducing trespass grazing in the RCNP. 

In Nepal, the government is providing a 25 percent 

subsidy for capital expenses for gobar gas plants and 

another 25 percent subsidy on the interest on loans for 

these plants (Shankar Dahal, pers. comm.). A family-size 

plant (10 cu. m capacity) that used to cost about NRs. 

15,000 (US$ 500) in 1986 (Devkota 1986), was estimated to 
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cost NRs. 20,000 (US$ 667) in 1989 (Shankar Dahal, pers. 

comm.). The loans to farmers are provided by the 

Agricultural Development Bank (Nepal) and the Gobar Gas and 

Agricultural Machinery Development Company, a private 

company, builds plants as well as provides free repair 

service for the first seven years of ownership through its 

network of sales and service depots (Devkota 1986). Through 

this program in Chitwan, 137 farmers living in village units 

adjoining the park have installed family sized plants 

(ranging from ]-20 cubic m capacity) on their homesteads in 

the last 13 years (1977/78-1989/90) (Appendix A, Table 2). 

This ownership represents less than 1 percent (0.63) of the 

total households in the study area. The farmers who 

acquired the plants through this program came mostly from 

upper Hindu classes and hill ethnic groups, and represented 

a substantially higher number than their proportion in the 

society (Table 5.9). This suggests economically stable and 

educated farmers were more interested in adopting the 

technology. 



Table 5.9 Ethnic grouping of households of the park 
adjoining village units owning Gobar Gas Plants.* 
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Ethnic Groups 

No. of 
households 
owning gobar 
gas plant 

Percent 
owner
ship 

Percent the ethnic 
group represented 
in 14 sample wards 
(2088 households)# 

Hindu Upper Class 
Hindu Lower Class 
Hill Ethnic Groups 
Indigenous Ethnic Gr. 
others 

Totals 

86 
1 

36 
11 

3 

137 

62.8 
0.7 

26.3 
8.0 
2.2 

100.0 

36.2 
9.5 

16.3 
27.6 
10.4 

100.0 

* From the records of chitwan's Gobar Gas and Agricultural 
Machinery Development Sub-branch Office. 
# Data from this study. 

Among the 140 interviewees in my study, only one owned 

a gobar gas plant, although 24 percent of the interviewees 

were knowledgeable about the technology. I had speculated 

in an earlier paper (Sharma 1990a) that a 50 percent subsidy 

by the government on the capital expenses could make the 

plant affordable to many Chitwan farmers. In order to test 

this, I asked the interviewees if they would be interested 

in installing a gobar gas plant if the government increased 

the subsidy to 50 percent in the capital expenses. Much to 

my surprise, only 11 percent of the respondents were 

interested, and 86 percent said that they still could not 

afford the plant. 

Talking to a few other farmers who owned gobar gas 



plants revealed that for a number of them the real 

motivation was for lighting rather than to save fuelwood, 

although all of them were using the plants for cooking as 

well. It also appeared that while considerably reducing 

demand gobar gas technology would not make a family 

completely independent of firewood. Families would still 

need firewood for cooking occasional large meals, cooking 

livestock feeds, and for fire to keep warm during cold 

seasons. 

(ii) Improved Cookstoves 

The respondents basically used two types of stoves. 
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The traditional Tharu stove is made out of clay, dung, and 

straw and is enclosed on all sides except for the intake 

hole at the front. It can take one or two pots at a time. 

The "odan" type stove is used mostly by hill tribes and is 

an iron tripod, which is used just by itself or enclosed in 

clay-dung plaster. Both types of stove were almost equally 

prevalent (52 and 48 percent respectively). The Tharu stove 

seemed more efficient because less heat is wasted than in 

the odan type of stove which is only a slight improvement 

over open fires set between three or more stones. The third 

type of stove, introduced by the government, is called a 

"smokeless firewood efficient stove." These stoves are made 

by potters and come in several pieces including smoke pipes. 
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Depending upon the specific design it can hold 2 to 3 pots 

at a time. The holes to hold pots are lined in a row with 

the last one intended for keeping food warm by the 

deflecting streams of smoke. In laboratory testing, this 

design was found almost twice as energy efficient as a 

traditional firewood stove (CFP/SIU, undated). The latter 

could use only 15 percent of the energy available in the 

wood (RECAST 1982). Theoretically, the widespread use of 

improved stoves could reduce the total fuelwood demand by 

about 15 percent. 

only 17 percent of the respondents knew about these 

improved cookstoves, and only a third of those who knew 

about them actually used them. The Tarai Community Forestry 

Project had set a modest target of distributing 1000 stoves 

throughout the entire Siwaliks region of the country for the 

year 1985/86 (HMGN 1988). Some other donor organizations 

including some in the private sector were also involved in 

selling or distributing cookstoves in the region. 

The effectiveness of these stoves in actual use in 

Nepal has remained a controversial issue. When I asked 

Rajeshwar Shrestha, head of the Stove Improvement Unit for 

the community forestry program for the Hills in Nepal about 

the effectiveness of the improved stoves, his response 

indicated that there were several incompatibilities in the 

design that do not satisfy users' requirements: 
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"I have installed such a stove myself in my home. It 
takes too long to cook. The intake hole is so small it 
takes a lot of effort to split wood to small splinters. 
The pot must sit tightly on the hole, but people like 
to see the flame. You know, a Nepali would take 
anything that is handed out to them for free. They lie 
when they say to the touring officials that they use 
the stove on a daily basis. Designing an efficient 
stove requires more than the lab test. Designers 
should have given more attention to the users' 
perspective." (Interview on August 11, 1989) 

Joshee's (1986) findings on the use of improved stoves in 

the outskirts of Kathmandu also supports Shrestha's point: 

Joshee found that only 18 percent of the households 

receiving the ceramic-insert stoves reported to have 

continued to use them after six months. The most common 

reasons for abandoning the use of improved stoves were the 

defective design and inconvenience in their use. In 

addition, the respondents did not experience much saving in 

firewood by using the new stove (Joshee 1986). 

A private potter gives yet another insight to the 

donor's free stove distribution program. Middle aged Ganesh 

Prajapati, who comes from a potter family originally from 

Kathmandu Valley, said the design of the stove is not the 

problem; the problem lies in the corrupt bureaucracy: 

"People are interested to use a stove that actually 
saves them fuelwood. Many people have bought stoves 
from me for a price as high as NRs. 170 and are very 
satisfied. My design is superior to the government 
design in that it has a better suited intake and pot 
holes, and smoke passes to the pipes smoothly. The 
stoves distributed for free are inferior in quality. 
There is virtually no quality control by the officials 
who purchase them from the contractors. If the 



contractor can satisfy them by g1v1ng a handsome 
commission to pocket, virtually any quality of stove 
would be accepted." (Interview December 23, 1989) 
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After tracking a few people who had purchased stoves from 

Mr. Prajapati, I was convinced that farmers were happy with 

the stoves and had been using them for as long as 2-3 years. 

The respondents who used improved cookstoves in my 

sample were few, but all were satisfied with the results and 

intended to keep using them in the future. Unfortunately, I 

do not have information on where such stoves were acquired. 

Of the interviewees who were unknowledgeable about the 

improved stoves, many (about 89 percent) became interested 

when the stoves were described and sai~ they would try one 

if the government would give it to them free of cost. Those 

who declined even to try the new stove gave various reasons 

for their negativity. One half said they were satisfied 

with their own traditional stoves, and the responses of the 

other half were related to misinformation about the stove or 

the fact that respondents did not have permanent or pucca 

houses. 

D. WILLINGNESS TO BUY FUELWOOD FROM DEPOTS 

Analyses of interviewees' responses showed that they 

would switch approximately one-half of their firewood demand 

from their traditional sources if firewood depots were 

available at convenient locations (Table 5.10). Only a 
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handful of firewood depots were operated by the government 

in the study area. Most of these depots were, however, sold 

out of firewood during most of the time of this study. 

Table 5.10 Demand for firewood depots in the villages of 
Chitwan District adjoining to Royal Chitwan National Park 
(n=140) . 

Type of depot 

Alternative One: 

In favor 
of such 
depot 

Community 92.9 
Firewood Depot 

By cash only 
By labor only 
Combination 
Not sure 

Alternative Two: 

Regular 
Firewood Depot 

By cash only 
54.3 

Not in 
favor 
or not 
sure 

7.1 

45.7 

Interested 
households 
expected to 
meet percent 
of firewood 
needs from this 
option 

57.3 

51.3 

option of 
of 

payment 

12.2 
40.5 
43.5 
3.8 

100.0 

In an earlier paper (Sharma 1990a), I developed a 

concept of community-run firewood depots as a means to 

resolve the immediate firewood needs of local people and to 

"buy time" for plantations to mature. The idea was to 

lightly harvest a few bordering park forests at a few 

locations for fallen branches and twigs and make them 

available for sale to the people in deficit areas. The 
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entire operation was to be carried out by community 

participation under the supervision of National Park 

Management. Only local people would be permitted to buy 

from the depots. Options would be available for "buying" by 

working for the depot, or by combination of worlcing and 

paying in cash. Restrictions would also apply on the amount 

of purchase. 

The respondents were far more supportive (93 percent 

favoring) of such a community based plan than the regular 

government depot where all wood must be bought by paying in 

cash (Table 5.10). This difference was also attributable to 

the fact that most people could not afford the price of the 

government depot, and some could not afford to pay at all 

for firewood. 

DISCUSSION AND RECOMMENDATIONS 

Fuelwood Shortage and Tree Planting 

The firewood shortage in the villages adjoining the 

park is rapidly growing and may quickly reach the level of 

becoming Nepal's worst firewood deficit areas. Because 

these villages are located next to the park forests, a 

further shortage would inevitably lead to increased illegal 

exploitation of wood from the park. This is potentially a 

serious element of conflict with the local people that may 



119 

jeopardize the very existence of the park. Because the 

firewood shortage has been approaching a crisis proportion 

in many parts of the country, it is unlikely that the modest 

efforts of the Forest Department and donor agencies will 

"trickle" to these remotely placed village units of Chitwan 

District. Therefore, it seems logical that RCNP should be 

directly involved in managing resources and coordinating 

community forestry programs and other associated programs in 

the region. 

Despite the fact that community forestry programs have 

not always succeeded in many parts of the world (Cernea 

1989), including Nepal (HMGN 1988), this approach seems to 

be the only option for any large scale reforestation 

program. It is the key strategy for protecting forests that 

occur near villa.ges. In most cases 'tolhere community forestry 

programs have failed, the problem has been that 

technological and financial aspects were given more 

attention than the people, the "actors" who actually 

implemented such programs (Noronha and Spears 1985, Singh 

and Joshi 1986, Molnar 1987, Cernea 1989). Simply said, 

instead of the community forestry project being a people's 

project, it became a donor's project, in which "villagers 

were motivated to participate not by needs and desire but by 

the payment of wages" (HMGN 1988:68). In addition, a uniform 

nationally prepared community forestry program was bound to 



bound to fail as it would inevitably overlook local 

peculiarities. 
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An entirely new community forestry program can be 

redesigned for the park-adjacent villages with the above 

considerations in mind. Particularly, the emphasis should 

now shift from the large community as a unit to family 

forestry and small sized user groups (Arnold 1987, Cernea 

1989). Most interviewees believed that there is a need for 

a long term program to resolve the firewood shortage in 

their villages, and many of them expressed faith in 

community forestry programs saying that they would actively 

participate. In addition to reforesting open land, the 

community efforts can be directed to protect and manage 

existing forests in the neighboring areas of RCNP. 

As reported earlier, about two-thirds of the 

respondents expressed interest in planting trees on their 

private properties. Emphasis, therefore, should be given to 

establishing forest nurseries to make seedlings available 

for the farmers. Seedlings should be sold to them at a 

subsidized rate. This family-centered forestry program can 

maximize the use of interstitial spaces in agricultural land 

and other marginal land. The greatest advantage of making 

the functional unit as small as a homestead is that there 

would be an unambiguous owner raising no doubts about who 

benefits in the future. In addition, this system reduces 



121 

the overhead costs of planting and protecting trees by 

utilizing the labor of the owners. Success stories are 

already being reported from utilization of this approach 

such as the social forestry programs of Gujarat, India 

(Cernea 1989:46-47) and the tree planting program of Haiti 

(Murray 1987). 

The current trend of planting sissoo trees in the study 

area seems to have been result of the farmers' perception of 

a strong market for wood in the future. In addition, credit 

policies of banks favoring sissoo plantations and government 

tax incentives may have contributed to the current trend. A 

properly designed incentive program by a credit agency such 

as the Agriculture Development Bank requiring the farmers to 

plant needed fodder and fuelwood trees to qualify for credit 

for livestock development, may result in increased tree 

planting in the villages. 

Encouraging farmers to plant trees for the sole purpose 

of fuelwood may not succeed in the study area because 

farmers seem to choose species that have several uses. They 

seem to be constantly adjusting their decisions to the 

perception of future market demand and changing 

accessibility to forest resources in the nearby government 

and park forests. For these reasons nurseries must be very 

responsive to changing demands for different species. 
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Alternate Sources 

Alternate sources of fuelwood can be of two major 

types. One option is to import firewood from outside the 

region and sell it through depots. This has been done by 

the Fuelwood Corporation for urban areas. Although a good 

proportion of interviewees were willing to purchase some 

portion of their firewood from such depots, the option is 

not very viable because fuelwood is scarce in most parts of 

the country, and the supply to these villages can not be 

guaranteed. 

Another option is the possibility of opening firewood 

depots that obtain wood through carefully managed 

exploitation of the bordering park forests. This option 

does not seem feasible however, because most of the downed 

branches and twigs are carried off during the annual grass

cutting (Table 7.9, Chapter VII) and most of the remaining 

wood is stolen by desperate farmers from the nearby villages 

throughout the rest of the year. Nevertheless, the idea can 

be implemented, in much smaller scale and supervised 

entirely by the Park Management. Supplies for such depots 

can come from selected forests in the interior of the park, 

from annual park-road maintenance, drift wood, and wood 

confiscated from illegal take. Such depots should be run 

entirely on a supply basis rather than demand basis because 

there will probably never be enough material to meet demand. 
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The sale should be limited to the people of adjacent village 

units and sold only in small quantities. As discussed in 

detail in Chapter VII "unofficial permission" to collect 

firewood from the park during grass-cutting would continue 

to provide a good source of firewood to the local people. 

Promotion of Energy Efficient Devices 

As discussed earlier, there is a good possibility of 

making the efficient cookstoves more popular in the villages 

because many interviewees were willing to try the stoves, 

and more importantly, those who tried the stoves were 

satisfied with the results. strict quality control of 

stoves distributed to villagers at no cost seems very 

important because the faulty stoves do not get used and also 

generate negative attitudes about the stoves which will not 

encourage their use by others. 

The limitations of improved stoves in saving wood must 

be stressed. It is not yet clear if the stoves distributed 

in the Third World would actually make any significant 

difference in saving wood (Foley et al. 1984). Although 

good design and proper installation are vital for fuelwood 

efficiency, much depends on how users adopt the stoves in 

the long run. Changing people"s lnabits is difficult, and 

success depends upon how people perceive the need to 

economize on fuel. Even the "three stone stove," if 

carefully used, was found to be equally efficient as the 
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newer stoves (Foley et ale 1984), whereas a poorly 

maintained "improved stove" with poor fittings and clogged 

flues may be as inefficient as any stove or open fire (Reid 

et ale 1986). A serious drawback of the government 

sponsored free dissemination program is that people may be 

reluctant to purchase the stoves after the ones they have 

need to be replaced. The typical life of these stoves is 3-

5 years, and in some cases less than 1-2 years (Foley et al. 

1984) . 

Several important uses of traditional stoves seems to 

have been overlooked in the design of many of the "fuel 

efficient" models. For example, the use of smoke in 

fumigation and food preservation and its binding and water 

proofing effects on straw for thatched roofs may be 

important factors for some groups of people. On the other 

hand, the improved stoves help to significantly reduce 

harmful exposure to high concentrations of suspended 

particles and carbon monoxide (Reid et al. 1986). The 

improved stove's dual benefits of health and fuel efficiency 

may be an attractive factor for some people. Similarly, 

traditional stoves have been used for multiple purposes by 

some groups. In addition to being used for cooking, the 

stoves provide lighting, space heating, and a focal place 

for social gathering. These types of factors need to be 

considered in the design of new models of stoves. 
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A bet'ter strategy would be to design stoves for the 

specific needs of an area and culture by consulting with the 

potential users. Instead of asking users to purchase from 

the potters who make the stoves, a lasting program would be 

to reform the currently used Tharu traditional stoves for 

greater efficiency. Area/culture specific designs in which 

owners can make stoves cheaply on-site with little training 

could produce far reaching results. As a start-up program, 

selected progressive farmers from each village unit could be 

trained to prepare such stoves. These people would, in 

turn, disseminate the idea to other villagers. Even if 

these owner-produced stoves are not equally efficient as the 

potter made stoves, the total energy saved may still be high 

because the idea can be disseminated easily and effectively. 

Although bio-gas technology previously seemed like a 

promising technology for Chitwan (Sharma 1990a), findings 

from this study do not support this idea. This is because 

only a few Chitwan farmers could actually afford to install 

such a plant despite a promised 50 percent subsidy. This 

serious limitation may keep farmers from owning this 

important device for a long time. A progressive and 

influential political leader of Chitwan, Bhim B. Shrestha 

(1989), led a delegation to concerned government offices in 

Kathmandu demanding a 75 percent subsidy on capital expenses 

to farmers willing to install gobar gas plants. In 
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addition, they demanded more liberal collateral requirements 

for loans and an extension of the subsidy program including 

the construction of a shed for livestock. Although greater 

subsidies are needed for wide-scale adoption, the sale of 

these plants, at least at the present level of subsidy 

should continue. This is because not all of the wealthier 

and more educated 10 percent of Chitwan farmers have 

installed such plants, but may be encouraged to do so if the 

current promotional program is continued. As Pyakuryal 

(1982) observed, adoption of new technology relies to a 

large extent on the educational level of the farmer. The 

current growing trend in literacy in Chitwan may create such 

an atmosphere in the future. On the other hand, bio-gas 

plants are economically attractive if the firewood price in 

the area becomes more than NRs. 0.75/kg (Devkota 1986). At 

many places in the study area, one bundle of firewood (about 

40 kg) is considered equivalent to or less than 1 day labor 

(worth NRs. 25) (see Table 5.4), therefore, the program can 

be attractive only in a few places at the current level of 

subsidy. 

In conclusion, I have recommended that the fuelwood 

shortages in the villages adjoining RCNP can be reversed by 

emphasizing appropriately designed community forestry 

programs including private tree planting, managing bordering 

park forests to supply wood to depots to sell in wood 



127 

deficient areas, and promoting energy saving technologies 

that are well adapted to the local condition and are within 

the economic means of the most households in the area. 

Partial exploitation of park forests to meet the needs of 

firewood must be limited to extreme cases with long-term 

programs implemented simultaneously to make local 

communities independent of park resources. Each of these 

actions would assist local villagers in meeting their 

sUbsistence needs and help the park managers protecting park 

resources in the face of tremendous exploitation pressure by 

the park neighbors. The key to the for implementation of 

these polices is an extended role for managers requiring a 

large, long-term financial commitment. Such change in park 

management philosophy must be pursued, and park management 

must be prepared to spend a large share of budget and 

manpower outside park boundaries because, as Miller (1986: 

128) rightly said, "in many cases, biology can wait but the 

surrounding community cannot." 



CHAPTER VI 
LIVESTOCK MANAGEMENT IN THE VICINITY OF ROYAL CHITWAN 

NATIONAL PARK: POSSIBILITIES FOR MUTUALLY BENEFICIAL 
PROGRAMS 

One of the issues generating a conflict of interest 
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between the local people and the management of Royal Chitwan 

National Park is livestock grazing in the park as well as 

the cutting of fodder from the park forests. Both practices 

have caused a major law-and-order problem for park employees 

because both activities are strictly prohibited by park 

laws. In order to resolve this conflict it is essential to 

understand how livestock densities are changing over time, 

how people are adjusting to this change in resource-use 

policy, and what specific programs in the villages are 

required to make farmers self-sufficient in grazing and 

fodder needs. 

Information about the livestock husbandry practices of 

villagers living next to the RCNP, particularly the numbers 

of animals, places they are grazed over seasons, and sources 

of fodder is scarce. My research is the first systematic 

attempt to explore the details of livestock keeping in the 

vicinity of Royal Chitwan National Park. The objective of 

this segment of research is to understand the complexity of 

the problem and identify programs that are mutually 

beneficial to the people and National Park Management and 

that may serve to reduce potential conflicts between the two 

groups. 
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Livestock raising is one of the main activities of 

Chitwan farmers. It is fundamental to their sUbsistence 

living and almost every household owns some livestock'. On 

the average, a household owns 5.5 animals. The most popular 

animals are cattle; others include buffaloes, goats, sheep, 

pigs, and domestic birds (Table 6.1). 

Table 6.1 Livestock ownership in the villages near or 
adjoining to the Royal Chitwan National Park.* 

Livestock 

Cattle 
Buffaloes 
Goats/sheep 
Pigs 

No. per unit 
household 

Domestic birds 

2.5 
1.6 
1.3 
0.1 
4.0 

Percent in 
sample owning 
such stock 

67.2 
51.4 
45.8 

3.2 
57.1 

* A more detailed table in Chapter VIII 

Sample size 
(no. of 
households) 

2088 
2088 
2088 
2088 

786 

Livestock contribute substantially to household 

incomes. Mathema and Van Der Veen (1980) reported that for 

two villages in the Hills of Nepal livestock contributed 27 

percent at one site and 20 percent at another site to total 

household income. They found that although mean size of the 

I Traditional livestock keeping, which is the concern 
of this Chapter, is different than the government promoted 
"quality" livestock programs. The former is a sUbsistence 
strategy in which livestock are kept with little financial 
burden to the owners and as a means to optimize the use of 
marginal resources of the farm and resources freely 
available in common lands. The quality livestock program is 
capital intensive and market oriented in which under ideal 
conditions the feeds are bought in the market and animals 
are put to proper veterinary care. 



benefit increased with the landholding even then small 

farmers benefitted significantly by owning livestock. 
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Livestock allow effective use of natural resources by 

the conversion of inedible materials to products for human 

consumption; such as the conversion of grasses and leaves to 

useful products such as milk and manure. Furthermore, they 

bring-in resources from outside of the farm that benefit the 

farmer. According to one estimate, 30 percent of the fodder 

for domestic stock of Nepal comes from the public forests 

(Pandey 1985). According to a different source (HMGN 1988), 

42 percent of total fodder supply in Nepal came from public 

forest in 1985-86. The estimate for the Siwaliks Region, of 

which chitwan forms a part, was 60 percent. 

Other equally important benefits include the generation 

of cash income and provision of a source of protein to the 

household. Fox (1983) found for a village in the Hills of 

Nepal that animal husbandry provided even more cash income 

to households than the agricultural crops because the latter 

are mostly for the households' own consumption. Oxen are 

the basic instrument of SUbsistence agriculture (Harris 

1966) and with male buffaloes provide traction power for 

tilling lands and transporting materials. 

The popular belief in the cow's divine power for 

prosperity and other religious beliefs associated with 

cattle are enshrined in people's customs, rituals, and 
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religion (Harris 1966, Manthaliya 1989, Sharma 1990a). 

These beliefs, at least in part, must have evolved because 

of cattle's economic importance. 

The sUbsistence strategy of supplementing farm income 

by grazing livestock on nearby forests and grasslands has 

been an age-old practice. Since the establishment of RCNP, 

one of the resource management policies that has directly 

affected local people's way of living is the park policy on 

grazing livestock. Grazing in the park has been made 

illegal. This policy is enforced by soldiers of the Royal 

Nepalese Army (RNA) who spend much of their time impounding 

illegally grazed livestock and presenting the owners for 

prosecution. Implementing a policy that directly interferes 

.with the sUbsistence pattern of the local people without 

provisions for suitable alternatives has not been easy for 

park managers and law enforcers. It has sparked strong 

conflicts, and there are indications that a one-sided 

approach based entirely on law enforcement will further 

escalate to an undesirable showdown between the RCNP and its 

neighbors. 

Deploying the Royal Nepalese Army to protect parks from 

overuse in Nepal has been a last recourse on the part of the 

government. Without the use of the Army, park land could 

become like the vast areas of denuded forests now in Nepal 

(where the army was not used for protection). The RNA has 
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been known in the country for their capability and 

effectiveness in discharging their duties. However, despite 

this ability and their high rate of deployment of about one 

armed guard per sq. km (Sharma 1990a), livestock trespassing 

in the parle and trespassing by people for cutting fodder has 

remained a serious problem. Hundreds of livestock are 

impounded each year and their owners fined (Sharma 1990a). 

This trend seems to be on the rise (Table 6.2). Table 6.2 

presents only the prosecuted cases, and there were no 

reliable records to estimate the actual use of the park by 

livestock. 

Table 6.2 People fined in past 5 years in Royal Chitwan 
National Park for crimes related to cattle grazing, and 
cutting of fodder and firewood (archived from records in 
Park Headquarter) . 

Fiscal year 

1985/86 
1986/87 
1987/88 
1988/89 
1989/90 

No. of people 

554 
1285 
1480 

498 
823 

Total fines (NRs.)* 

38,523.50 
52,931.11 
74,578.50 

179,523.60 
182,925.00 

* Rates of fines have more than doubled since F.Y. 1988/89 

The practicality of enforcing the Park's prohibition on 

grazing has remained a great problem because the very idea 

seems to have created a conflict in the soldiers' minds. 

The following quotes of soldiers reflect this dilemma. A 

dismayed soldier of Vimle said, 
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"The villagers are sure to out-wit us as they are 
fighting for their livelihood, while we are doing our 
job as honestly as we could. The villagers, for one 
thing, are constantly monitoring us to adjust their 
time of entries in the park when they are least likely 
to find us. Even the cattle and buffaloes seem to have 
been conditioned to flee on our sights!" 

The efforts of all the guard posts to keep their command 

Qreas free of livestock did not appear equal. The guards in 

some areas simply did not believe in enforcing this rule. 

One of them said, "The cattle belong to a Nepali like any of 

us; what else can they do if we do not become a little 

sympathetic to their problem? After all, our religion does 

not allow to see a cow starve to death." Another soldier of 

a different area opined, "The problem lies in the policy and 

they [the policy-makers] expect us to implement an 

impossible task." These quotes realistically summarize the 

attitudes of the men l~O are charged with enforcing the 

grazing prohibition. Because this task is in conflict with 

the culture and philosophy of the soldiers, they are 

reluctant to enforce the law. Many of the soldiers find it 

difficult to comprehend the purpose of enforcement, 

particularly because many of their own family members in 

their home-villages were freely grazing livestock in nearby 

forests. Furthermore, they are constantly "softened" by 

villagers' persuasion and pleas and they tend to see the 

problem from the villagers' perspective. 
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METHODS 

In the 14 randomly selected wards (see Chapter III for 

details), total counts of livestock were made by a group of 

research assistants working under my supervision. They went 

home-to-home tabulating livestock data under type, sex, and 

age categories. Most counts were completed prior to the 

Dasain festival (October 1989) because a sUbstantial number 

of animals (male goats, sheep and buffaloes) would have been 

slaughtered for the festival. In some cases, there were 

some inconsistencies in categorizing data. In a limited 

number of such cases, where the information was not 

available for calculating livestock units or biomass/sq. km, 

estimates (rather than actual counts) have been used. 

Eleven patches of grassland or savanna (15-70 ha in 

size) were selected inside the park but, near the park 

boundary. These areas were monitored for a calendar year to 

record trespassing of livestock in the park. The patches 

selected were juxtaposed to or closest to the 14 randomly 

selected wards. The grazing area close to Gunjanagar Ward 

No.2 could not be monitored for logistical reasons. The 

other two wards shared patches already selected, resulting 

in a total of 11 monitored patches. 

Each of these selected patches was visited once every 

month on a randomly selected date. The approximate areas 
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were calculated from several width-breadth measurements made 

by pacing. Livestock were counted during early afternoons 

(1-3 PM) or in mornings on exceptionally hot days, when it 

was assumed that all livestock for that day had arrived. 

Counts were made either from the back of an elephant when 

available, or by walking across the patch with a few people. 

One hundred and forty randomly selected interviewees 

(see Chapter III for details) were asked about different 

aspects of livestock keeping. The questions asked could 

broadly be categorized into three themes, (i) ownership and 

change in the mix of livestock over time and their role in 

economic and socio-cultural activities, (ii) places of 

grazing and sources of fodder, and (iii) factors affecting 

farmers' decision on the number of livestock to own and on 

the planting of trees for fodder in their properties. 

RESULTS 

(A) LIVESTOCK POPULATION AND TRENDS 

As presented earlier (Table 6.1), livestock keeping is 

a popular activity in areas near or adjacent to the Royal 

Chitwan National Park as elsewhere in the rural areas of 

Nepal. On an average each household owned 5 mammalian 

livestock and 4 domestic birds (chicken, ducks and pigeons) . 

Goat ownership was six times more prevalent than that of 
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sheep. The results obtained from the detailed interviews of 

140 people and from a large sample involving 2088 families 

were almost identical. Both suggested cattle were 

predominant in the livestock population (Table 6.3), 

however, the livestock densities varied widely (Appendix A, 

Table 3). 

Table 6.3 Representation of different types of mammalian 
livestock in total population in villages near or adjoining 
to Royal Chitwan National Park. 

Livestock 

Cattle 
Buffaloes 
Goats/sheep 
Pigs 

Percent of the total population 
Larger sample involving Responses of 140 
2088 families interviewees 

46.0 
29.4 
23.5 
1.1 

100.0 

44.8 
25.3 
29.1 

0.8 

100.0 

The distance of the sample ward from the park boundary 

was not significantly correlated to any of the following: 

livestock unit/household, number of cattle per household, 

number of buffaloes per household, or number of goats and 

sheep per household. These sample wards were all located 

within 5 km of the park boundary, therefore, we do not know 

whether the differences would have been significant had the 

distance been more than 5 km, as demonstrated in the past by 

Seidensticker (1976b). The average densities of all 

livestock types in the park neighborhood are presented in 
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Table 6.4. 

Table 6.4 Average densities of different kinds of livestock 
in the villages of Chitwan District, near or adjacent to 
Royal Chitwan National Park.* 

Livestock 

Cattle 
Buffaloes 
Goats 
Sheep 

Number/sq km 

133.7 
85.8 
55.0 
13.8 

Total Sampled area (14 wards): 
Total area represented (144 wards): 

38.42 sq km 
598.10 sq km 

* The missing data constituting about 0.7 percent of the 
total households (2102) have been ignored. 

To analyze the trends of livestock populations in the 

park neighborhoods, the data of Seidensticker (1976b) have 

been used. His field work was conducted in March 1974 in 

the eastern side of the park close to one of the present 

sample wards (Padampur Village Unit Ward NO.8). The year of 

his study is important because RCNP was only entering its 

second year of operation, and the soldiers of RNA had not 

yet been deployed as park guards. The ex-military service 

men, called Gainda Gasti, were acting as park guards, and 

they were not as powerful as the RNA. This trend analysis 

thus reflects the ~attern over 15 years. practically since 

the beginning of RCNP (Table 6.5). The present data have 

been converted into a comparable form of kg/sq. km based on 

conversion factors used by Seidensticker (1976b). Table 6.5 
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shows that the cattle population appears to be stable, 

however, the densities of buffaloes and goats have more than 

doubled. The issue of concern from a general resource 

management perspective is whether the overall biomass of 

livestock supported in the region is increasing, when all 

large animals are considered. The biomass seems to be 

increasing at an annual rate of 2.36 percent (Table 6.5) 

Table 6.5 Changes in 15 years in the density of livestock in 
the village units adjoining to Royal Chitwan National Park. 

Total area of live
stock count (sq km) 

Density (no./sq km) 

Cattle 
Buffaloes 
Goats 
Sheep 

Biomass (kg/sq km) 

YEAR 
1974* 

36.3 

13l.4 
37.1 
24.3 
26.0 

41,764 

* Source: seidensticker (1976b). 

YEAR 
1989 

38.42 

133.7 
85.3 
54.7 
13~7 

56,571 

Average yearly 
growth rate (%) 

(1974-1989) 

0.12 
8.66 
8.34 

(-)3.15 

2.36 

The above comparison shows a trend in the changing mix 

of livestock ownership. chitwan farmers in the park 

neighborhoods seems to be shifting to more buffaloes and 

goats and less cattle and sheep. The responses of the 

interviewees also showed that more than 73 percent perceived 

their fellow farmers gradually shifting in the last 20 years 
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to own more goats, buffaloes and poultry, and less cattle. 

(B) SEX RATIO OF CATTLE AND BUFFALOES 

Knowledge about the sex ratio of cattle and buffaloes 

can provide insights on whether farmers are selecting for 

sex in livestock keeping. similarly the comparison of sex 

ratios over time can show the strength of this selection 

pattern and the implications for future livestock 

populations. The sex ratio of adult cattle was greatly 

skewed toward males (296:100). Buffaloes, however, were 

skewed toward females (60:100). Seidensticker (1976b) 

reported sex ratios of cattle and buffaloes in 1974 as 

249:100 and 43:100 respectively. Sex ratio data for other 

types of livestock were not collected. These results are 

based on the responses of the interviewees, and suggest that 

people manage cattle and buffalo for different economic 

reasons. The cattle are important mainly for the oxen which 

are used as draft animals in tilling lands and transporting 

materials. The oxen provided traction power for about 91 

percent of Chitwan farmers. The buffaloes, however, were 

equivalent to the western dairy cows. The male buffaloes 

shared the job of oxen in providing traction and their use 

for this purpose seems to be increasing. 

There is also an important religious dimension to the 

above issue. Beef for most Nepalese is taboo. The 
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government has imposed severe punishment including 

imprisonment for slaughtering cattle. There is no such 

restriction for buffalo, although some upper class Hindus do 

not eat buffalo meat. Slaughter of female buffalo is not 

truly legal and small fines can be applied, but people pay 

little attention to the law. 

The skewed sex ratio of buffalo is understandable 

because there are no religious restrictions and the unwanted 

individuals can be slaughtered or readily sold to butchers. 

The cause for the skewed ratio in cattle is less obvious 

because religious beliefs and laws forbid people from 

slaughtering or consuming the meat. Harris (1966) suggested 

that unwanted cattle in the Indian sUb-continent are killed 

by "neglect," by letting them loose in nearby forests and 

open areas and not providing them with feed supplements. 

This theory seems to apply for the chitwan because old 

cattle are often found wandering around in the park and one 

common complaint of the park guards is that old cattle are 

seldom claimed after they are impounded. The guards, tired 

of feeding and watering the impounded cattle, would just 

have to drive them out of the park, hoping to not see them 

again. The responses of interviewees also suggested that 

there was little interest in owning old and useless cattle 

for religious reasons, and such half-starving cattle would 

die quickly. 
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It is unknown at this stage, how much cattle density 

and sex ratios would change if cattle could be legally 

exported to nearby India where they can be slaughtered. I 

suspect the difference would be insignificant because a 

small illegal trade seems to have been going on for many 

years, mainly through Indian middle-men. 

(C) GRAZING IN PUBLIC LAND VS. STALL FEEDING AT HOME 

Most farmers selectively stall-feed their livestock 

(i.e. they confine some or all of their animals to stalls 

for all or part of the year). Those animals which are not 

stall-fed are generally let loose in the morning and driven 

to nearby grazing grounds including forests, community 

lands, agriculture fields during fallowing, and floodplains. 

Although illegal, some of these livestock are taken to the 

adjoining park land on an almost regular basis (see below). 

In the late afternoon livestock are driven back to their 

sheds. Even those which were stall-fed are generally taken 

to the nearby watering place. Green fodder, grasses or 

leaves, are brought home for the stall-fed animals. Fodder 

is harvested from various sources depending upon the season, 

including nearby government forests, government or community 

plantation sites, floodplains, or the farmer's own land. 

Although illegal, sUbstantial fodder is harvested from the 

park forests (see below). 
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The feed supplements are also selectively provided 

depending upon age, sex and immediate use of individual 

animals and also depends upon how much the farmer can 

actually afford. Usually all the young, lactating stock, 

and working oxen/male buffaloes get feed supplements on a 

regular basis. Feeds for each situation are home made for 

each situation from kitchen wastes, mill offals (usually 

grains, pulses, and mustard), and grains (usually corn) 

sorted as inferior for human consumption. They are served 

in special containers usually mixed with finely chopped rice 

straw or other crop residues. 

For livestock other than pigs, farmers used a combined 

strategy of stall-feeding some livestock and letting others 

loose everyday varying over the seasons. Only a few were 

either entirely stall-"fed or let loose everyday. The actual 

mix of stall-feeding versus open grazing seemed to depend 

upon the season, availability of fodder, and distance to the 

grazing grounds. Analyses of interviewees' responses showed 

that in general buffaloes were stall-fed more than cattle. 

The goats and sheep were stall-fed even more (Table 6.6). 
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Table 6.6 Farmers' strategies for livestock keeping: stall
feeding vs. letting them loose everyday, in the villages of 
Chitwan District near or adjoining Royal Chitwan National 
Park. 

Percent Time Livestock Put to 
Livestock* stall-fed stall-fed Stall-fed Let-loose 

12 months 6-11 months 1-5 months everyday 

Cattle (n=154) 28.5 
Buffalo (n=149) 46.2 
Goats/sheep 69.8 

(n=43) 
Pigs (n=5) 100.0 

20.8 
20.8 
11.6 

0.0 

20.8 
16.0 
7.0 

0.0 

30.3 
17.0 
11.6 

0.0 

* Number of cases are given in parentheses. A case is a 
single age or sex category of livestock for which the owner 
made different decision about stall-feeding. 

A further analysis based on detailed age/sex data 

showed that yearlings, non-lactating females, and old 

animals were mostly let loose everyday (Table 4, Appendix 

A). Although the numbers of old buffaloes in the sample 

were not adequate for analysis, it is presumed their case 

would not be different. A similar analysis for goats/sheep 

was not attempted. 

(D) FODDER SUPPLY AND GRAZING GROUNDS 

The sources of fodder and the areas where animals were 

taken for grazing varied considerably and depended upon the 

household's access to resources. Broadly speaking, four 

categories of forage sources were recognized and are 

discussed below. 
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(i) Farm Sources 

For farmers having sizeable holdings of private land, a 

majority of livestock requirements could be met from their 

own land (Table 6.7). Grasses could be cut from farm edges, 

risers and bunds. Many of the grasses growing as weeds in

between cereal plants were palatable for livestock. For 

example, corn crops were important for livestock because the 

grasses that grew under the corn could support livestock for 

much of the time the crop was in the field. The conversion 

of upland fields, where corn was generally grown, into 

irrigated fields for rice created a hardship on livestock 

keeping because rice fields could not produce a similar 

amount of grasses for cattle. Chitwan farmers were 

gradually switching to rice because it was economically more 

attractive. One consequence of this trend may be increased 

pressure on public lands as a source of fodder. 

Another change in farming practice was the elimination 

of fallow fields where traditionally livestock are grazed. 

Because the fallow time has continuously been reduced, 

pressure on the park and other forests has increased. The 

new practice of cUltivating an extra rice crop in the spring 

and several other types of new winter crops were the major 

changes in the last few decades. 

Crop residues, particularly of rice, wheat, and pulses, 

are important fodder of farm origin. The rice straw is 
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crucial during winter months when plant growth is generally 

minimal. Land Res~urces Mapping Project's Economics Report 

(LRMP 1986, cited in HMGN 1988) provides estimates that 

highlight the relative importance of different crop residues 

as fodder (Table 6.7). It was found that rice straw yielded 

higher Total Digestible Nutrients (TON) than other crop 

residues. Because rice is the principal crop in the region, 

its residues as fodder are even more important. Farmers 

having a large amount of land have a surplus of crop 

residues, particularly of rice straw, and they sell large 

quantities. The small farmers, however, often do not have 

enough for their livestock. 

Table 6.7 Fodder yield from crop residues and farm sources 
in Nepal (Source: LRMP 1986, cited in HMGN 1988). 

Source 
Total Digestible Nutrients 
(TDN)* ton/tons of harvest 

Crop Residues 
( i) Rice 
(ii) Corn 
(iii) Wheat 
(iv) Pulses 
(v) Others 

Risers/Bunds 
Fodder trees 

(per ha of farmstead) 
Grains residues 

(per ha of farmstead) 
Fallow grazing 

(per ha of net farm) 

0.66 
0.28 
0.61 
0.27 
0.18 

TON 
(ton/ha) 

1. 40 
0.05 

0.09 

0.06 

* 1 kg of dry matter equals 0.4 to 0.5 kg of TON. 
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Another new dimension to this problem was the recently

opened Bhrikuti Paper Mill at nearby Gaindakot which has 

been buying wheat straw from the local farmers reducing the 

straw that is available for livestock. 

In summary, farm sources to support livestock have been 

shrinking because of a variety of factors. At the same 

time, the population of people in the region is growing 

resulting in increased pressure for livestock grazing and 

collection of fodder in the park as well as other forests 

outside of the park. 

(ii) The Open Ar@as in and Around Villages 

The importance of open areas in the vicinity of 

villages for livestock grazing is great (Table 6.8) but, 

there are not many of these areas left in the study area, 

and even the remaining areas are dwindling rapidly due to 

encroachments and government sanctioned resettlements. The 

remaining areas are severely over-grazed. Among those open 

areas, the floodplains (where available) are important for 

livestock because they are taken there regularly for grazing 

or watering. The kans grass, a good grass for livestock, 

grows profusely and is available in the villages during the 

period of shortage. 

In recent years, villagers in some areas have united on 

their own to protect these floodplains by erecting fences 

and planting sissoo trees in the high rises. This practice, 
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is in response to the threat of people losing agricultural 

and residential lands to the floods. These protected sites 

have become important sources of fodder for the villagers as 

the yields from such sites are higher than elsewhere (Table 

6.8). Livestock grazing in these sites is generally 

prohibited, but people can cut grasses on open days or, 

small lots are auctioned for cutting grasses. The monies 

raised from selling grasses in some areas are used to 

maintain fences and hire permanent watchmen. Many 

plantations are still in their infancy and are found only at 

a few places and are not very large in area. Nevertheless, 

the message from this effort to establish these plantations 

is important. Community initiative can be an inexpensive 

mechanism to reverse the worsening fodder shortage situation 

in many viJlages in Chit.1"ran. 

Table 6.8 Fodder yield from common lands of Nepal (Source: 
LRMP 1986, cited in HMGN 1988). 

Source Total Digestible Nutrients 
(tons/ha) 

Pockets of non-cultivated 1.40 
forest land close to villages 

Protected fores~s 0.72 

Grazing in hardwoods forest 0.34 

Hand-cutting in plantations 1.44 

Grazing in wastelands 0.24 

Grazing in flatlands 0.58 
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(iii) Government Forests Outside the Park 

There are sUbstantial areas of government forests, 

plantation sites and marginally used lands owned by the 

Forest Department within 5-10 km of the park boundary. One 

estimate showed a total of about 42,000 ha (Sharma 1990a), 

of which about 59 percent are located in chitwan District. 

These forests are rapidly deteriorating and their stocks are 

not satisfactorily regenerating mainly because of 

overgrazing by livestock and illegal cutting of trees. 

These forests and plantation sites are important 

sources of fodder for livestock. All plantations are open 

for cutting grasses but are theoretically closed for 

grazing. In addition, there are community plantations and 

limited private block plantings, which also produced grass 

fodder for livestock. It is unknown how much of the total 

demand for fodder these plantation sites could fulfill. 

They do, however, produce a high yield of grass forage 

(Table 6.8). Lehmkuhl's (undated) study also shows that by 

appropriately scheduling the cutting cycles, 13 percent more 

fodder can be produced than in continuous grazing. 

Shankhar Choudhary, the ranger of a 30 ha plantation in 

Bachhouli (sponsored by World Wildlife Fund-USA), provided 

estimates that indicate forage production from plantation 

sites may be higher TDNjha than the estimate provided by 

LRMP. He estimated that about 3500 loads of grasses were 
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removed by people during the time the plantation was open 

for 30 days in December/January. The plantation was 

scheduled to open again for 30 days in June/July. I asked 

some grass-cutters at the site about the plantation. Many 

said such areas did help them carry their livestock over the 

difficult period of shortage in the year. 

(iv) Park Forests 

The National Park is an important source of fodder for 

livestock, and a place for their grazing. Grazing domestic 

elephants owned by government and hotel concessionaires 

located in and around the park and cutting fodder for them 

tlave been a source of sUbstantial impacts on park resources 

(Lehmkuhl 1989). Grazing by other types of livestock owned 

by villagers, although illegal, occurs extensively as 

revealed by monitoring of II patches (total area approx. 365 

ha of grasslands/savanna) for a calendar year inside the 

national park (Table 6.9). 
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Table 6.9 Intensity of livestock grazing in 11 selected 
patches of grassland/savanna in the Royal Chitwan National 
Park (total sampled area approximately 365 ha). 

MEAN NUMBER OF HEADS PER HECTARE No. of 
Seasons Cattle Buffaloes* Goats/sheep Total* cases 

Spring 
(mid March 
- mid June) 

Rest of the 
seasons (mid 
June - mid March) 

Overall Average 

3.7 

2.7 

3.0 

1.5 0.2 5.4 31 

0.7 0.2 3.7 89 

0.9 0.2 4.1# 120 

* Difference significant at 95 percent confidence level. 
# Range 0.00 - 21. 5; std. dev. 4.24 

E. SEASONALITY OF GRAZING AND FODDER CUTTING IN THE PARK 

A distinct seasonality of livestock grazing and fodder 

cutting in RCNP was evident. It was seen that in the spring 

season (mid March - mid June) the park was subjected to 

higher intensity of grazing; whereas, cutting of fodder was 

intense both in the winter and spring seasons (Table 6.10). 

It should be noted that in Table 6.10 the park was 

continuously used for fodder and grazing throughout the 

year. Grazing in the park during spring was almost two 

times higher than during the rest of the year. Similarly, 

fodder collection in the park increased in spring to more 

than three times the summer levels. These responses should 

be interpreted with caution because of possible under-

reporting of collection. This is because both fodder 



collection and cattle grazing in the park were punishable 

offenses. 

Table 6.10 Livestock grazing and fodder collection as 
practiced in the villages of Chitwan District near or 
adjacent to Royal Chitwan National Park (based on the 
responses of interviewees).* 

Percent share of use* 
SUMMER AUTUMN WINTER SPRING 

Source of Reso GRZ FOR GRZ FOR GRZ FOR GRZ FOR 

Private farms 32.9 85.7 32.9 73.1 38.2 72.3 28.9 68.9 

Village open 53.9 10.9 56.6 18.5 53.9 16.0 50.0 17.6 
spaces, forests 
and plantation 
sites 

Park forests/ 
grasslands 

Totals 

Total appli
cable cases 
out of 140 
interviews 

13.2 3.4 10.5 8.4 7.9 11.7 21.1 13.5 

100 100 100 100 100 100 100 100 

76 119 76 119 76 119 76 119 
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* If a response was recorded as more than one sources, the 
percent was equally divided for each sources. Abbreviations: 
GRZ = Livestock grazing; FOR = cuttings of Grass or Leaf 
fodder. 

The occurrence of a higher intensity of livestock 

grazing in the park during spring season compared to the 

rest of the year has also been confirmed from observations 

of livestock trespassing in the park, as previously 

discussed (Table 6.9). The t-test analysis on the 

difference of means for the intensity of grazing between 
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spring season and rest of the year (for the total number of 

livestock) is significant (at the 95 percent confidence 

level, t-value 1.95, df. 118). 

DISCUSSION AND RECOMMENDATIONS 

Livestock Population and Future Policies 

Although law enforcement is inconsistent it is somewhat 

successful in discouraging grazing in the park. Cattle 

numbers are growing at a lower rate near RCNP, 0.12 per year 

(Table 6.5) compared to a 1.21 percent regional growth rate 

(Table 6.11) but the difference seems to have been offset by 

increased numbers of buffaloes and goats (Tables 6.5 and 

6.11). Because people do not have access to the park for 

livestock grazing they may be choosing not to increase their 

cattle herds. 

Table 6.11 Growth rates of livestock populations in the 
Central Development Region of Nepal (Source HMGN 1988). 

Livestock 

Cattle 
Buffaloes 
Goats 
Sheep 

Growth rate (per annum) 

1.21 
3.23 
3.19 
2.24 

The widened cattle sex ratio since 1974, 249:100 

(Seidensticker 1976b) compared to the current 296:100, shows 
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the effect of law enforcement on park resources. This can 

be explained by the stabilizing cattle population, but 

increasing human population resulting in decreased numbers 

of cattle per household over a period of years. Oxen are 

preferred over cows because of oxen's important use in 

agriculture. Future comparisons based on sex ratios and 

heads owned per household unit, in conjunction with data on 

densities and biomass, can produce valuable results and more 

reliable trend estimates. 

I have no specific explanation for the declining trend 

in the ownership of sheep and the reverse trend for goats, 

but perhaps, they are governed primarily by market forces. 

The increased number of buffaloes can be the result of 

government incentive programs, particularly through the 

Agriculture Development Bank or it could be because of the 

market demand for dairy products in the nearby towns, as was 

reported as being a reason for having higher buffalo 

densities elsewhere in Nepal (Mathema and Van Der Veen 

1980). Also farmers tend to find owning buffaloes an 

attractive investment and a symbol of prestige. The added 

advantage of owning buffalo is that the unwanted individuals 

can readily be sold for meat. 

From the park management point of view, a stabilizing 

cattle population and declining sheep population can be 

considered welcome signs. The growth in densities of 
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buffalo and goats should not be considered entirely negative 

because during the year they are stall-fed longer than 

cattle. Nevertheless, buffalo and goats still need fodder, 

a portion of which must corne from the park. Future park 

pOlicies that attempt to reduce cattle numbers in the park 

neighborhood may not be desirable because cattle provide the 

basic means for sUbsistence agriculture. The aim should be 

to encourage farmers to adopt appropriate technologies that 

can help increase the efficient use of agricultural by-

products while simultaneously encouraging the planting of 

fodder trees and grasses on private lands, so that an 

optimum population for the available resources can be 

maintained. 

Deafeting the "Let-Loose-Everyday" Grazing strategy of 
Farmers 

It seems logical to expect that the pressure of 

livestock grazing in the park will continue to increase 

(Table 6.5), or alternatively, that the pressure of people 

cutting fodder in the park will rise. This is because the 

supply of resources of farm origin will inevitably decline 

in the future as long as the fragmentation of land, human 

population growth, and intensification of cUltivation 

continue. In addition, the situation may be further 

aggravated by the choice of new crops that are not 
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particularly favorable to livestock or by increased selling 

of agricultural by-products to industries or to outsiders. 

In short, the general livestock biomass will continue to 

rise while the available resource base will diminish 

continuously. 

To curb this trend, law enforcement in the park alone 

will not suffice. The park should develop specific programs 

ln coordination with the villages. For example, initiation 

of a series of small schemes to plant fodder trees and 

grasses in private and public properties (specially leased 

from the government for the purpose) with local 

participation can help to restore the supply of fodder in 

the villages. Because the yield of forage from plantation 

sites is sUbstantial and if only hand-cutting is permitted 

(Table 6.8), any open land left (belonging to the government 

or to the community) in the vicinity of the villages should 

gradually be converted to such plantations through community 

involvement. Because open spaces are crucial for livestock 

keeping, any plan to convert them into agriculture or 

settlements must be vigorously opposed. The Park management 

also should take a lead in establishing experimental 

plantings to identify suitable fast growing fodder trees 

that can supply material during the time of year of acute 

shortage. 
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Fodder During spring? 
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It can be assumed from Lehmkuhl's (1989) findings that 

RCNP can easily sustain some additional harvest of grasses 

because it was found that wildlife consumed less than 10 

percent of the total grass production in the park. In a 

similar vein, it was concluded from a study in the Gir 

forest (India) that a healthy wildlife population can be 

maintained in association with light grazing by livestock 

(Berwick and Jordan 1971, Berwick 1976). 

Bearing this in mind, I asked the randomly selected 140 

interviewees if they would be willing to promise to the RCNP 

that their livestock would be stall-fed throughout the year 

if a restricted amount of fodder-cutting in the park during 

the critical period of shortage (spring season) was 

permitted. The responses indicated that such a provision 

would not reduce the problem of livestock trespassing in the 

park. More than 42 percent of the respondents indicated 

that they could not promise or were not sure that they could 

stall-feed livestock throughout the year. Even more 

insightful was the response to a follow-up question asked of 

those people who were interested in the idea of the park 

allowing controlled grass-cutting for fodder. Responding to 

this scenario, more than 57 percent said they would increase 

the number of livestock. This obviously is not the desired 

effect. Allowing increased fodder-cutting in the park 
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during the critical period of shortage (spring season) will 

not greatly increase the overall proportion of time 

livestock are stall-fed in a year and furthermore, the 

extent of illegal and uncontrolled trespass grazing would 

probably remain largely unchanged. 

A shift from free-grazing to stall-feeding would effect 

the division of labor in the household. In a study 

elsewhere in Nepal, it was found that grazing is supervised 

mainly by children and elderly whereas fodder-cutting 

requires the labor of strong adults (Fox 1983). Because 

stall-feeding is much more labor demanding than free

grazing, greater access to park resources would simply 

encourage the villagers to increase the number of animals 

they keep while still maintaining the free-grazing method 

and it would not motivate farmers to increase the percent of 

time animals are kept in stalls. Farmers will simply act to 

maximize the value of their labor by keeping more livestock 

but not reducing the trespass grazing by these animals. 

The best approach to this problem is neither strict 

protection nor widely expanded access. Enforcement of the 

laws, in the face of the sUbsistence needs of the park 

neighbors is simply not feasible. Furthermore, the strategy 

of expanding controlled harvest of park resources may be 

counterproductive because it may not actually result in 

increased efficiency in the use of the resources (see 
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Chapter IX). In addition, livestock grazing in a park 

setting undermines the traditionally established values of 

national parks. 

In summary, RCNP should consistently work to induce a 

gradual behavioral change on the part of the farmers toward 

stall-feeding their livestock from fodder originating on 

their own farms or community plantations. Incentive 

programs should be carefully chosen to lead to this goal. 

The success of such a policy requires that grazing laws are 

effectively applied in the park and similar laws are 

intLoduced in other public forests as well. This holistic 

plan can succeed only if RCNP is allowed to expand its 

responsibilities to include coordination of new forage 

production efforts on private and community lands outside 

the park. 



CHAPTER VII 
EVALUATION OF ANNUAL GRASS-CUTTING IN THE PARK 

AND ITS EFFECTS ON THE LOCAL PEOPLE 
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conservationists, particularly since the last decade, 

have increasingly emphasized that the success of national 

parks and protected areas depends upon the extent of support 

and positive attitudes and perceptions of local people 

towards such establishments (Dasmann 1984, Machlis and 

Tichnell 1985, Zube 1986, Sharma 1990a). Conservation 

strategies, particularly in developing countries, must 

recognize the traditional dependence of local people on park 

resources for their sUbsistence living. The "fortress" 

mentality of shielding parks and similar areas from all 

human impacts must evolve, while still fulfilling the 

primary objectives of nature conservation (Marks 1984, 

McNeely 1984), to assure that measurable benefits flow from 

the park to the region (Machlis and Tichnell 1985). 

Nepal has been a leader in implementing such people

oriented strategies in the management of national parks and 

wildlife reserves since early in the 1970s. As explained by 

B. N. Upreti, the previous Director General of National 

Parks and wildlife Conservation Department and the key 

person in developing the national parks and wildlife 

conservation program in Nepal, "The people oriented approach 

in the conservation of national parks in Nepal carne about 

because of our ability to perceive the difficulties and the 
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importance of keeping people on our side" (pers. corom.). 

Royal Chitwan National Park is an excellent example. 

Since its designation as a park in 1973, RCNP has allowed 

people to collect grasses and grass products from the park. 

Every year almost 60,000 villagers participate in grass 

collection for 15 days during winter (slightly longer than 

15 days in the beginning years) (Table 7.1). This practice 

has contributed about one half million US dollars to the 

local economy every year (Mishra 1982b, Lehmkuhl et ale 

1988). 

Table 7.1 Numbers of people participating in the 15 day 
grass-cutting organized by Royal Chitwan National Park. 

Year Chitwan Nawalparasi Makwanpur Total people 
District District and Parsa purchasing the 

Districts permit 

1986 51,381 5,597 3,105 60,083 
1987 44,933 7,627 670 53,230 
1988 53,846 6,042 3,216 63,104 
1989 47,230 8,467 2,336 58,033 
1990 49,674 8,392 3,548 61,614 

Average 49,413 7,225 2,575 59,213 

Allowing people to collect essential resources from the 

park has been the single most important public relation 

program at the RCNP. Since the park was established 18 

years ago, there has been a noticeable change in attitudes 

from extremely negative to more favorable. This trend was 

noticed in group interviews conducted in villages and park-



161 

people coordination meetings organized by the park (formerly 

called Pancha Bhela), and can be attributed in large part to 

this unique practice. 

Each year villagers collect thatch-grass ( primarily 

the short-grass Imperata cylindrica), reeds (primarily the 

tall grasses Narenqa porphorycoma and Saccharum bengalense), 

and binding materials (the grass Eulaliopsis binata and the 

stems of the shrub Helicteres isora). The 15 day entry 

permit now costs a negligible NRs. 5.00 (US$ 0.17) and has 

increased from NRs. 1.00 a few years ago. In addition to 

grasses , people collect a variety of miscellaneous products 

that are used in making brooms, fodder for livestock, 

medicinal herbs, and edible plant materials. Although the 

harvest of these miscellaneous products is not expressly 

permitted by the park, the law enforcement officials have 

not stopped their gathering, perhaps because of the low 

quantity of materials. 

The unauthorized harvest of firewood, however, has been 

a big concern for park officials. A sUbstantial amount of 

firewood is harvested each year during the grass-cutting 

season. This practice is especially common in the later 

period of the grass-cutting season when in some areas, 

firewood becomes the primary product collected. Managers do 

not seem to know whether they should continue the current 

practice of letting people carry off firewood concealed in 
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the grass loads, or if they should strictly enforce the rule 

which prohibits any such export. As a result, individual 

law enforcement officials make their own judgements with 

some enforcing strict implementation of the rule and others 

having virtually no control at their exit points. The 

general understanding for the 1990 grass-cutting was that 

officials would allow after the third day of grass-cutting, 

"properly concealed" loads having firewood no larger than 

the size of a wrist. 

It has been estimated that every year more than 11,000 

tons of grasses and reeds are harvested from the park 

(Lehmkuhl et ale 1988). It is generally believed that this 

exploitation has no lasting effect on the wildlife or their 

habitats. Historically in this area, a variety of 

disturbance factors, which include fluvial action, fire, 

grazing by wild and domestic animals, and harvest of fodder 

for domestic animals seem to have retarded successional 

processes in the grassland and riverine forests and thus, 

help maintain the wildlife diversity of the area. The 

grass-cutting, as practiced in Chitwan, may have a similar 

positive influence on wildlife habitat. 

Previous accounts of grass cutting in RCNP have been 

rough estimates and did not cover the harvest of materials 

other than thatch grasses and reeds. Furthermore, there has 

been little or no information concerning how different 
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ethnic groups benefitted from the program and the distance 

they lived from the park. In order to better understand 

these phenomena, a more detailed and systematic survey was 

conducted. The objectives of this survey were: (i) to 

identify and describe the beneficiary groups, (ii) to make 

an estimate of resources removed by people during the grass

cutting period and also to make monetary estimates of such 

harvests, (iii) to assess the availability of these 

resources in fulfilling people's needs, and (iv) to make 

recommendations to the park management in order to refine 

the grass-cutting management. 

METHODOLOGY 

A detailed systematic survey was conducted to cover the 

1990 (January 18 to February 1) 15 day grass-cutting. 

Because exit points were not consistent and were not pre

determined by the park management, interviews were conducted 

at the time entry permits were sold. All 19 designated 

entry points located in the Chitwan District were covered 

for this survey (Table 7.2). Because of logistic problems it 

was not possible to cover the rest of the entry points to 

the park. Permits were sold up to 3 days ahead of the 

opening day, and park staff were appointed to conduct the 

survey at each entry point. 
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A training seminar was organized prior to the selling 

of permits in which all 19 interviewers and their 

supervisors (rangers) took part. They were trained to 

interview grass-cutters and fill out forms. At the end of 

the seminar 2100 printed questionnaires were distributed 

among the interviewers in accordance with the numbers of 

permits sold in previous years at each entry point. 

Every 20th buyer of a grass-cutting permit was 

interviewed. Questions were asked about the amount of 

resources they intended to collect, the number of people in 

their households intending to participate, and number of 

days (out of 15) each member of the household planned to 

participate. In addition, household size, religio-ethnic 

affiliation, and the name of their ward and village unit 

also were recorded. Interviewees who indicated that they 

had harvested grass in previous years were asked to report 

whether they were able to collect the amount of resources 

they needed in the preceding year. Interviews were 

conducted until the supply of forms for each entry point was 

exhausted. 

For the duration of grass-cutting, exit points were 

visited as often as possible to record anything unusual, as 

well as to weigh randomly selected loads of products being 

exported. A portable weight scale of 100 kg capacity was 

used. 
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Immediately after the grass-cutting was over, field 

surveys were conducted to estimate the amount of resources 

harvested from the park. The removal of reeds was estimated 

by laying 14 equi-distant transects (at every 1 km) 

perpendicular to the road on both sides, for a length of 100 

m. The road selected for the baseline was the stretch of 

park road between Kasara and Dudhaura (via Lamital). The 

field work was carried out between February 14-18, 1989. An 

elephant was used for transportation. On every transect a 

1.5 m x 1.5 m quadrat was placed at every 20 m. An iron 

frame employed by Lehmkuhl (1989) for his grassland study 

was used. This smaller sized quadrat (2.25 sq. m) instead 

of an optimum size of 4 sq km as determined by Weigert 

(1962), was used because of the difficulty in carrying a 

larger frame on the back of an elephant (Lehmkuhl 1989). 

The frame was placed on the transect at every 20 m. In 

this way 10 plots were laid for each transect. The plots 

having no reeds (or their cut stumps) of the species Narenga 

porphyorycoma (phank) or the Saccharum bengalense (baruwa) 

were excluded from the calculation because the objective was 

only to determine percentage removal of the available stems. 

On each plot, stems of phank and baruwa about the size of 

the thumb were counted, and the stumps of cut stems also 

were counted. In total, there were 14 transects and 78 

plots, thus a total 175.5 sq m of grassland having phank or 
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baruwa was sampled in a gross area of 2.8 sq. km. 

For estimating the removal of kans grass (Saccharum 

spontaneum), all major (15) floodplains were visited. From 

the center of each of these floodplains, a transect was laid 

on a randomly selected direction. On each transect 15 

measurements were taken at every 25 m interval by placing 

the metal frame (1.5 m X 1.5 m) on the transect line. The 

percent of grasses cut was estimated ocularly and recorded. 

There were 6 categories of cutting: 0-5 percent, 6-25 

percent, 26-50 percent, 51-75 percent, 76-95 percent, and 

96-100 percent. In this way 33.75 sq. m of area was sampled 

in 15 major floodplains. The field work was conducted from 

March 7-14, 1990. 

The removal of khar was ocularly estimated by visiting 

abandoned agricultural fields inside the park. The removal 

of firewood also was visually estimated by visiting forests 

north of central park road between Vimle and Sauraha (up to 

3 km inside from the park boundary). These visits were made 

during the last week of February, 1990. 
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RESULTS 

A total of 1814 grass-cutters were interviewed (Table 

5, Appendix A). This represents a sampling fraction of 3.65 

percent of all permits purchased (Table 7.2). However, 

because each respondent was a spokesperson for his/her 

household, the sample represents a larger percentage. 

Assuming on average that a household sends 4 persons for 

grass-cutting in RCNP (assumption based on our earlier work: 

Lehmkuhl et ale 1988), the sampling fraction becomes a 

minimum of 14.6 percent. 

Table 7.2 Designated entry-points for the cutters and their 
numbers during the 1990 grass-cutting organized by Royal 
Chitwan National Park. 

District No. of Number of grass- No. of 
entry-points cutters using grass-cutters 

the entry-point interviewed 

Chitwan 19 49,674 1814 
Nawalparasi 5 8,392 0 
Parsa 3 2,050 0 
Makawanpur 1 1,498 0 

Totals 28 61,614 1814 

More than 80 percent of grass-cutters lived in 

adjoining village units (all within 5 km of the park 

boundary), illustrating the importance of the program to the 

local people (Table 7.3). 
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Table 7.3 Area of residence of the sample respondents 
(n=1814) in the 1990 grass-cutting program in Royal Chitwan 
National Park. 

Area of residence No. of respondents Cum. percentage 

Adjacent Village units 
(roughly within 5 km of the 
park boundary) 

village units next to 
the adjacent Village units 
(roughly between 5-10 km of 
the park boundary) 

Elsewhere in the 
Chitwan District 

other districts 

Missing data 

Total 

1464 80.8 

237 94.1 

106 99.8 

3 100.0 

4 

1814 

Analyses based on the number of permits sold showed 

that all religio-ethnic groups participated in the grass-

cutting. When each group's proportion of participation was 

compared with their proportional representation in the study 

area, differences between groups were minor (Table 6, 

Appendix A). One noticeable difference was that the Tharu 

(an indigenous tribe), appear to harvest somewhat more grass 

and reeds than other groups. This might be expected since 

the group has lived in this area for a long time, and they 

seem to depend more on grasses and reeds. In order to 

explore this possibility, the mean values for Tharu 
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households were compared with similar mean values for the 

rest of the groups. A series of t-tests showed that Tharu, 

as a household, collected significantly more resources, 

except firewood, than the rest of the groups (at 99 percent 

confidence level). This also was evident for the 

differences between man-days spent collecting such resources 

(Table 7.4). 

Table 7.4 Average loads of resources collected by Tharu 
households compared with other ethnic groups during the 1990 
grass-cutting in Royal chitwan National Park. 

RESOURCE TYPE (Average no. of load) 
Groups Khar Khadai Babiyo simthi Fire- Others Total Total 

wood reso- mandays 
urces 

Tharu 1.7 50.7 7.2 8.0 8.6 1.3 127.5 77.2 
(n=488) 
Others 43.1 19.5 3.5 3.9 9.8 0.1 79.9 50.9 
(n=1326) 

t-value 2.91 13.94 8.45 10.23 -1.11 6.71 9.92 11.63 
(df. 1812) 

p-value .004 .000 .000 .000 .269 .000 .000 .000 

Overall 45.4 27.9 4.5 5.0 9.4 0.5 92.7 60.0 
average 

It should, however, be noted that the basis for the 

above comparison is the household and not the individual. 

Because there is a great variation in household $ize among 

different religio-ethnic groups, it may be more realistic to 

compare on the level of the individual. Table 7 (Appendix 



A) shows the comparative results when household size is 

considered, the differences are small for most resources 

except reeds and firewood. The indigenous tribes (Tharu, 

Darai, and Bote) collected more reeds, and Tharus, in 

particular, tended to collect less firewood but, a high 

amount of miscellaneous produce (mostly the leaves of 

Bauhaenia species, used in making leaf plates and rain

hats) . 

(A) CONTRIBUTION OF PARK TO THE LOCAL ECONOMY 
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An estimated total of 21,052 m tons of grasses, reeds, 

firewood and other miscellaneous forest produce were 

harvested by 61,614 people during 15 open grass-cutting days 

(Table 7.5; Table 8, Appendix A, for more detailed 

information). This estimate was developed by extrapolating 

the data from Chitwan District (where 80 percent of the 

grass-cutting occurred) to all park adjoining areas (Table 

7.2). Each household, on the average, harvested 3.1 m tons 

of resources from the park (Table 7.5). 
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Table 7.5 Estimates of resources harvested by people in 15 
days of grass-cutting in 1990 in Royal chitwan National 
Park.* 

Materials Total metric tons Resources 
of resources harvested harvestedjhousehold(kg) 

Thatch grass 10,363.1 1,516.0 
(khar and kans) 

Reeds 6,146.6 899.1 

simthi 857.4 125.5 

Babiyo 630.2 92.1 

Firewood 2,992.5 437.7 

Other products 62.2 9.0 

Totals 21,052.0 3,079.4 

* Estimates have been adjusted for the availability of 
resources based on interviewees' experience in the preceding 
year. For details see Table 8, Appendix A. See Table 7, 
Appendix A for details regarding the harvest-estimates for 
households. 

In the estimates in Table 7.5, the average weight per 

load of different types of resources were used as follows: 

khar 39.4 kg, khadai 35.2 kg, simthi 28.2 kg (n=17), babiyo 

21.9 kg (n=16), firewood 46.3 kg (n=33), and other products 

20.2 kg (n=12). The estimates for khar and khadai were 

adopted from Lehmkuhl et at. (1988) because the sample sizes 

were higher in number than in my study. 

For the purpose of estimating the equivalent monetary 

value of the resources removed from the park, the price list 

in Table 7.6 was used. The prices of khar and khadai have 

been adopted from Lehmkuhl et al. (1988). 
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Table 7.6 Estimated prices (for the nearby villages) of the 
resources collected from the Royal Chitwan National Park. 

Materials Price/load (NRs. ) Price/kg (NRs. ) 

Khar and kans 28.00* 0.71 
Khadai 40.00* 1.14 
simthi 30.00 1. 06 
Babiyo 30.00 1. 37 
Firewood 30.00 0.65 
Others 30.00 1. 49 

* Price estimates based on Lehmkuhl et at. (1988). 

Based on above data, in 15 days of grass-cutting NRs. 

18,174,946.00 (US$ 605,832) worth of resources were 

collected by the people. Each household taking part in 

grass-cutting, on average, was benefitted by an amount 

equivalent to NRs. 2,658.46 (US$ 88.62) (Table 7.7). 

Table 7.7 Monetary value of resources harvested from Royal 
Chitwan National Park during 1990 grass-cutting season. 

Materials Total Monetary value Equivalent amount 
(NRs. ) per household (NRs. ) 

Khar 7,357,801.00 1,076.36 

Khadai 7,007,124.00 1,024.97 

simthi 908,844.00 133.03 

Babiyo 863,374.00 126.18 

Firewood 1,945,125.00 284.51 

Others 92,678.00 13.41 

Totals 18,174,946.00 2,658.46 

Equivalent US$ 605,831.53 88.62 
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An average value of nearly NRs. 2,700/year is a 

sUbstantial contribution to the individual households that 

participate in the RCNP grass-cutting and more importantly, 

the thatch grass and reed are critical resources for many 

farmers because many of them can not afford to build brick

walled or wooden houses with tile or galvanized iron roofs. 

A small brick or wooden house would cost between NRs. 9,700 

to 20,600 (US$ 323 to 687) (Lehmkuhl et al. 1988). Because 

traditional housing materials (thatch grass, reed, and 

binding materials) are almost non-existent outside the park, 

virtually free access to these essential commodities in the 

park saves people from a nearly impossible capital outlay. 

The net contribution to the local economy can be 

calculated as the gross monetary value of the collected 

resources minus the labor and permit costs. Because of the 

structure of the data, the man-days/household in the 

computation can not be adjusted for the non-availability of 

resources as I did for the total harvest estimate (see Table 

8, Appendix A). To offset this effect, the unadjusted form 

of total harvest estimate has been used in the following 

computation, which shows a net contribution to the local 

economy for the year 1990 was NRs. 9,754,990 (US$ 

325,166.33) : 
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(A) Estimated total monetary value of 
resources collected by 61,614 
grass-cutters (unadjusted). 

NRs. 20,315,451 

(B) Estimated monetary value of total 
man-days (60.048 man-days/household; 
household size 9.013) at a daily wage 
rate of NRs. 25.00. 

NRs. 10,262,391 

(C) Permit costs, @ NRs. 5/piece for 
for 61,614. 

NRs. 308,070 

Net contribution to Economy: (A - B - C) NRs. 9,754,990 
(US$ 325,166.33) 

The significance of this substantial contribution can be 

appreciated by the fact that it is almost double the annual 

operating budget (excluding the costs of army who protect 

the park) of Royal Chitwan National Park. 

(B) ASSESSMENT OF SUPPLIES AND DEMANDS OF RESOURCES 

In the field I saw tremendous competition during the 

first fe'w days of the cutting season to get as much "siru" 

khar (Imperata cylindrica) as possible. Such grasses are 

found in almost pure swards in the abandoned agriculture 

fields in the park. When supplies in prime areas are 

exhausted, cutters move to less desirable varieties 

including several species of tall grasses. In the 

interviews, when asked if they were able to collect 

resources as. I'i\uch as the!, planned in the preceding year, 

more than 15 percent respondents said they could not get 

enough khar (Table 7.8). 
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Table 7.8 Reported resource shortage in Royal chitwan 
National Park based on the grass-cutting experience in the 
year of 1989.* 

Materials 

Khar 
Khadai 
simthi 
Babiyo 

Respondents reporting 
inadequate supply (percent) 

15.3 
8.4 

10.6 
6.6 

Valid 
sample size 

1647 
1474 
1188 
1085 

* Other resources including firewood were assumed to have 
been in adequate supply. 

Field surveys also indicated that khar was heavily 

exploited. The abandoned fields inside the park looked as 

if they were mowed. The harvest of kans grass, a product 

bought by paper mill contractors at many exit points, was 

also very high. Evaluation of 15 major floodplains showed 

that overall, 85 percent of vegetation was removed during 

the grass-cutting (Table 9 Appendix A). Similarly, 

examination of the most heavily used stretch of 

grassland/savanna for the collection of reeds, showed only 

34.4 percent of available resources were exploited (Table 

10, Appendix A). Ocular evaluation of border line park 

forests (within up to 3 km from the boundary) were found to 

be heavily harvested for firewood. The floor was almost 

completely devoid of any fallen wood materials that could be 

carried in the grass-loads (Table 7.9). 



Table 7.9 Evaluation of harvest during the 1990 grass
cutting in Royal Chitwan National Park. 
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Materials Percent collected from the accessible 
areas from Chitwan District 

Khar 
Khadai 
Kans 
Firewood 

Almost 100 
34.4 
85.0 

Almost 100 

(C) MAJOR COMPLAINTS 

In the interviews respondents were asked to provide 

their major complaint against the existing grass-cutting 

management. These complaints are indicated in Table 7.10. 

More than 44 percent respondents were satisfied with the 

current management, which included the current "off-the-

record" permission for collecting firewood. 

Table 7.10 Major complaint about the management of 1990 
grass-cutting in Royal Chitwan National Park. 

Nature of Complaint Percent respondent 

Current practice fine 44.4 
Firewood should be officially 36.9 

allowed during grass-cutting period. 
Grass-cutting days should be 4.6 

scheduled in some other month. 
Small wood for agricultural 4.5 

appliances and building small 
houses should be permitted. 

Duration should be extended for 3.4 
more than 15 days. 

Permission to cut khar for hotels 2.4 
and park-buildings prior to official 
grass-cutting days should not be given. 

Others (e.g. high permit price, access to 3.6 
other forest products such as bamboos. 

No responses 0.2 
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DISCUSSION AND RECOMMENDATIONS FOR PARK MANAGEMENT 

variation in Estimations 

There have been three separate attempts, including this 

one, to estimate the resources removed during the 15 day 

grass-cutting period from Royal Chitwan National Park and to 

assign a monetary value to the harvest. The following 

estimates are similar when expressed in dollar values: 

(i) Mishra's (1982b) "estimate": 
average of 5 year (1978-1982) 

(ii) Lehmkuhl et al.'s (1988) 
estimate for the year 1986 

(iii) This study for the year 1990 

US$ 598,147.70 

451,836.00 

605,831.53 

The variations, however, are wide when examined with the 

following factors in mind: (a) there were different numbers 

of people participating in each event, (b) the first two 

estimates considered only grass and reeds, while the third 

(my study) included other resources (simthi, babiyo, 

firewood, and miscellaneous products), (c) the price of 

resources used in estimation varied, and (d) the exchange 

rate for dollars changed over time. These differences are 

summarized in Table 7.11. Misnra's harvest estimates do not 

seem reliable because they vary by severalfold and were not 

collected through a systematic survey. 



Table 7.11 Parameters used in three different studies in 
the estimations of resource harvest during grass-cutting 
seasons in Royal Chitwan National Park. 
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Source Man-days Price Average harvestj Exchange 
put by an (NRs.jkg) person (kg) Rate 
average NRs. JUS$ 
person in ------ ----- ------ -----
15 days Thatch Reeds Thatch Reeds 

Mishra (1982b) NA 0.10 0.20 425.7 85.3 13 

Lehmkuhl et 3.91 0.71 1.14 115.7 85.3 22 
al. (1988) 

MY study 6.67 0.71 1.14 168.2 99.8 30 
(Field work 
1990) 

Results of the later two studies are similar except for the 

estimate of the number of man-days spent by an individual 

during the 15 day period. 

One important challenge for researchers is to 

accurately estimate the man-days spent by each household 

collecting park resources during the 15 day grass-cutting 

period. This is because people tend to corne in large 

numbers for the first few days and taper off in subsequent 

days (Lehmkuhl et al. 1988). The questionnaire in this 

study was designed to directly calculate total man-

days/household, household size, and total weight (loads) of 

each type of resource harvested by the household. A check 

was built into the system to protect for over-estimation of 

some people who could not collect resources as planned due 
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to a short supply of such resources. In a closed question 

they were asked to indicate if they were unable to collect 

any resources because of short supply in the preceding year. 

Unfortunately, a follow-up question was not asked to specify 

what percent of their needs they were still able to fulfill. 

To make the estimation conservative, I assumed for 

calculation purposes that they were unable to harvest any 

amount. Another minor limitation of this estimation was 

that the survey results are based on 19 out of 28 entry 

points all within the Chitwan District (Table 7.2). There 

were no samples representing the entry points, particularly 

of the Nawalparasi District, but the results have been 

generalized to include the entire park. Because the 19 

entry points used in the study covered more than 80 percent 

of the grass-cutters (Table 7.1), the overall differences 

should be minimal. 

In future studies, the relationship between expected 

harvest and actual harvest could be clarified by collecting 

addresses for 10 or 20 percent of the respondents who could 

then be interviewed immediately after grass-cutting to 

assess the differences, if any, between the planned and 

actual harvest. This factor could then be applied as a 

general correction. 
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Issues of Shortages 

Only a small percent of respondents in this study 

reported that resources were in short supply (Table 7.8). 

Except for thatch grass (khar), the short supply of other 

products must have been only a regional variation because, 

for example, khadai was found to be plentiful after the 

harvest. I do not have data to assess the availability of 

babiyo grass and simthi stem. 

The shortage of thatch grass must be dealt with 

promptly and appropriate policies adopted because Lehmkuhl 

(1989) predicted nearly all pure swards of siru grass, 

growing in abandoned agriculture fields will be replaced by 

tall grasses in about 25 years and that 66 percent would be 

lost within 10 years. The competition for thatch grass will 

grow rapidly as the demand increases because of a rise in 

local population and the supply continually shrinking. To 

avert this situation a policy decision is required to manage 

grasslands in the park in order to maintain the existing 

swards of siru and to recover the former stands of siru. 

Lehmkuhl's recommendation to mechanically break down such 

stands of tall grasses to create a mosaic of tall grass and 

short grass is very appropriate. It will not only ensure 

the steady supply of thatch grass but, will also serve to 

increase habitat diversity in the park and increase wildlife 

viewing opportunities. 
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Khar Removed Prior to Open Days 

Several respondents expressed concern about the removal 

of valuable khar prior to official grass-cutting days (Table 

7.10). This issue should be given proper attention. Based 

on my observations, a considerable amount of khar (roughly 

about 10 percent of total supply) was cut prior to open 

cutting days by hotel concessionaires and by the park 

management to thatch new roofs or to maintain old ones. 

Some amount of khar was apparently also removed prior to 

open cutting days by the Army for use elsewhere in the 

country. At least SOTIl.e of these cuts were conducted under 

the andhiyan system, in which villagers are invited (mostly 

the relatives of employees) to cut grasses. The bundles of 

grass are split in two, the employer getting half for free 

and the villager taking home the other half. This practice 

has created a tremendous resentment among the grass-cutters. 

Pre-season harvesting is not only resented because some 

people get the chance to cut ahead of them, but also because 

these same people seem to be the ones who set fire to the 

grasses on the beginning day of grass-cutting because they 

want to collect reeds which is more easily done by setting 

grasses on fire. Fires during the first few days create a 

problem for others who have not yet collected thatch grass. 

The practice of letting hotel concessionaires cut 

grasses ahead of general public must be stopped. They 
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should be asked to buy from the cutters in the field as the 

paper mill does for the kans grass. Similarly, park 

management must reduce its requirement of thatch grass to a 

bare minimum, and in no case should employ the andhiyan 

method. Building codes for the national park which prohibit 

or strictly limit the use of thatch grass as insulating 

cover on roofs should be considered. 

Issues of Firewood "Theft" During Grass-cutting 

Another important policy matter that awaits decision 

concerns the management of the "illegal" harvest of firewood 

during the grass-cutting season. There was an overwhelming 

demand made by respondents to allow firewood collection 

during grass-cutting. More than 80 percent (Table 7.10) 

wanted permission either in the form of the "unofficial 

permit" or in the form of explicit permission. The post 

grass-cutting survey showed that firewood in the accessible 

areas was heavily harvested. Some cutters were seen going 

as far as the hills of Churia to get wood supplies. 

Firewood theft can not be controlled by law enforcement 

alone and strict prohibitions will only escalate conflict 

with the armed guards leading to possible riots and serious 

political aftermaths. On the other hand, if the park 

expressly allows firewood to be .harvested like grasses, more 

outsiders who want to collect firewood and sell it in nearby 

towns will be attracted. 
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Lacking a suitable alternative, I would like to see the 

current practice of "unofficial permit" continued. Under 

this system, the park management has some control over 

possible over-exploitation and the people continue to feel 

positive toward the park and privileged to have access to 

its resources. The discretionary or "unofficial permits" 

should, however, be based on a consistent policy throughout 

the park. A good orientation for all law enforcement 

commanders regarding the policy and the details of 

implementation is a vital factor for its success. 

In the future, if park management should decide to 

control the firewood harvest, an excellent method would 

simply be to reduce the number of days of grass-cutting from 

15 to 7-10 days. Most firewood collection occurs in the 

last days after the siru grass becomes scarce. 

Kans Supply and Paper Mill 

The Bhrikuti Paper Mill, recently established in nearby 

Gaindakot (on the other side of Narayanghat Bazaar), is 

posing a potentially serious threat to the grasslands of the 

National Park. Its original production target of 10 m tons 

of writing and printing paper per day has already been 

doubled. According to the Deputy General Manager Dinesh 

Chapagain, the mill depends on the supply of kans grass and 

sabai grass, most of which come from the nearby national 
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park. He said that the mill approximately requires about 

4,000 m tons of sabai grass and 10,000 m tons of kans each 

year. They had already bought 9,289 m ton of kans harvested 

in the 1989 growing season at the date of interview (March 

13, 1990). No information was given concerning how much of 

the kans (certainly a large share) came from the RCNP. 

For the last 4 years the mill has been appointing 

contractors to buy kans grass from people as they exit the 

park during the grass-cutting season. Direct on-site cash 

payment by these contractors seems to have already induced 

an increased harvest. People as far as Siraha and Saptari 

Districts (Eastern Nepal) and even Indian laborers were seen 

cutting kans grass to sell to the contractors. This harvest 

for commercial sale is unprecedented. One villager pointed 

out that the methods of harvest of kans for rural 

consumption and for sale to the factory were different. 

Kans intended for sale were cut as low to the ground as 

possible to maximize weight; whereas kans for rural 

consumption were cut 2-3 feet above the ground and were cut 

in patches. Some villagers pointed out that grasslands are 

already showing a sign of stunted growth because of repeated 

intensive harvest. I could not determine whether the 

difference was because of intensive harvest or because of 

declining soil moisture content. 

This is a difficult issue for the park to control 
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because grasses have been traditionally harvested and after 

the loads are carried out, the park can not control how the 

grasses are used. Voluntary restrictions by cutters on the 

sale to the contractors is out of the question because these 

sales have given them new opportunities to make additional 

monies. Some cutters were seen making up to 5 trips a day 

and earning up to 3 times their daily wage. The paper mill 

is already making rhetorical moves to safeguard itself from 

any possible restrictions by claiming to make Nepal self

sufficient in paper production and by keeping the price of 

paper down by using Nepal's own raw materials. chapagain in 

the interview explained, "Trying to stop kans supply from 

the park grassland to this mill would mean closing down the 

only paper mill of Nepal." It is timely to undertake a 

study designed to assess the effect of repeated intensive 

harvest of kans on its future growth. This issue needs to 

be brought to the attention of highest authority in the 

country. 

Casualties and Injuries 

Every year people die or are injured by wildlife while 

collecting resources. During this survey one woman in 

Sauraha died from a rhino attack, several others were 

injured, and many other injuries may be unreported. 

Currently, park management is not actively involved in 
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helping injured people. For humanitarian reasons, 

management should initiate programs to help the injured by 

providing on-site first-aid treatment and, if required, 

transporting them to a nearby hospital. 

Concluding Remarks 

The grass-cutting program in the RCNP has contributed 

enormous economic benefits to the local economy while 

exemplifying social justice. The ban on bringing bullock 

carts and tractors inside the park has resulted in 

protecting the vegetation from damage and controlling the 

theft of large sized logs. In the absence of such a 

provision, more resources would have been exploited by the 

richer section of society because poor people do not possess 

such means of conveyance. 

The importance of monitoring resources harvested from 

the park can not be over-emphasized. This should be an 

integral part of the grass-cutting operation. Particular 

attention should be paid to those resources which are 

becoming short in supply. studies should focus on the 

causes of decline and the effects of such decline on park 

ecology. In addition, the ethno-botanic studies of 

miscellaneous forest products used, particularly by the 

indigenous ethnic groups, should be of high academic value. 

The practice by RCNP of allowing people to collect 
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resources that are critical for their livelihood and for 

which people have no alternative sources, is an excellent 

policy and should be continued. This policy and similar 

local-people-oriented policies in the future, can resolve or 

reduce the conflicts between park management and local 

people. Developing mutually beneficial cooperation can 

enhance the long-term stability of the park and protect it 

from unforeseen problems, such as major political change

overs. The program must continue in the future and should 

be given adequate legal status. 
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CHAPTER VIII 
CROP AND LIVESTOCK DEPREDATION BY WILDLIFE 

Royal Chitwan National Park (RCNP) carries a high 

wildlife biomass per unit area, that is comparable to 

African national parks (Seidensticker 1976b). However, the 

932 square kilometer park is surrounded on most of its three 

sides by a large number of villages. It is estimated that 

148,404 people live in the study area, with an estimated 

population density of 248 persons/ square kilometer (Table 

8.1) . 

Table 8.1 Description of survey samples used in the study of 
park people interactions in Royal Chitwan National Park. 

Total number of households in sample area 
consisting of 14 wards. 

Total estimated number of households in the 
study area consisting of 144 wards. 

Average number of people in the household 
(n=645) . 

Total area of the 14 wards selected as the 
sample (ha). 

Estimated total area of 144 wards in the 
study area (sq. km.). 

Population density in the sample area 
persons/sq. km (see foot-note below). 

2,102 

21,621 

6.864 

3,842.4 

598.1 

248 

More than 92 percent of the people in the sample area 

rely on sUbsistence agriculture as their main occupation. 

subsistence farming in Chitwan (in Nepal as well) involves a 



189 

set of economic strategies in which crop production is 

supplemented by the use of forests and grasslands for 

livestock grazing and extraction of other forest resources. 

In other words, livestock, particularly cattle, are 

important for the survival of the local people; therefore, 

it is not surprising that in the total study area (144 

wards) there are an estimated 115,550 heads of livestock 

(68,894.95 LUI), in addition to an estimated 87,062 poultry 

and other domestic birds (Table 8.2). An average household 

owns 3.2 LU and about 4 domestic birds. 

Table B. 2 Livestock oo.,mership in the sample area (14 wards) 
in Chitwan District. 

Livestock Number Totals 
of heads 

Cattle 5,136 
Buffa10 3,276 
Goats/sheep 2,628 
Pig 119 

Total Mammalian livestock 11,159 

Total Livestock Units 6 r 618 
(mammalian livestock only) 

Total Domestic birds 3,165 

Per unit Valid cases 
household 

2.45977 2,088 
1.56897 2,088 
1.25862 2,088 
0.05699 2,088 

5.34435 2,088 

3.16945 2,088 

4.02672 786 

I Livestock unit is counted as follows: adult female 
buffalo = 1.00, adult male buffalo = 0.76, young buffalo = 
0.66, buffalo age/sex unspecified = 0.81, cow = 0.69, ox = 
0.89, young cattle beast = 0.37, cattle beast age/sex 
unspecified = 0.65, adult male sheep/goat = 0.23, adult 
female sheep/goat = 0.20, young sheep/goat = 0.11, 
sheep/goat age/sex unspecified = 0.18. 
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The popularity of owning livestock can be demonstrated 

by the fact that 67 percent of the households in the sample 

area owned one or more cattle; similarly, 51 percent owned 

at least one buffalo; 46 percent owned at least one goat or 

sheep and 57 percent owned domestic birds. The least 

popular livestock was pigs at 3 percent. Only 2 percent of 

households in the sample area owned no livestock including 

domestic birds (n = 2088, for all cases). 

The major crops seen in the study area were as follows 

(see details in Chapter IV): 

Summer (June - August) : 
Autumn (September - November): 
winter (December - February): 

spring (March - May) : 

METHODOLOGY 

rice, corn 
rice 
wheat, mustard, 
buckwheat, lentils 
corn 

Two methods were used in order to estimate crop and 

livestock depredation in the 14 randomly selected sample 

wards (same as described in Chapter III). This provided the 

means to cross-check findings from one source with the 

findings of another. 

(1) Interview of Residents 

The randomly selected 140 household-heads living in the 

sample area (fully described in Chapter III) were 

interviewed and asked to report losses of crops and 

livestock, if any, that incurred in the preceding year. 
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They were also asked if any of their household members were 

attacked by wildlife causing injury or death. Other 

questions related to their perceptions and attitudes towards 

wildlife damage and possible control methods. 

(2) Crop and Livestock Monitoring 

An extensive crop and livestock depredation monitoring 

program was conducted for a calendar year in the same 14 

randomly selected wards. Nine of these wards were adjacent 

to the park, and all were within 5 km of the park boundary. 

The data were collected by appointing part-time recorders, 

most of whom were school teachers permanently residing in 

the same ward. Others were educated farmers. In the 

selection of these recorders efforts were made to find well

respected people having no active political affiliation in 

the area. 

The recorders were provided with note-books with 

standard recording formats written on the beginning pages. 

Records of livestock and crop depredation were kept on a 

weekly basis. The whole operation was actively supervised 

and information was cross-checked by actually visiting sites 

where damages were reported, or by visiting the victim. 
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INTERVIEW RESULTS 

Interviews with randomly selected farmers showed that 

74.1 percent believe that wildlife are a problem in their 

daily lives. These problems necessitate major efforts to 

protect crops and livestock. Some households spend as many 

as 900 man-days/ year on these activities (Table 8.3). 

Table 8.3 Reported losses of crops to wildlife and efforts 
of villagers to save them, in the sample area (14 wards) in 
Chitwan District. 

Description 

Reported total loss of crops in 
in year 1989/90 (Nepalese Rupees) . 

Average loss per household 
(Nepalese Rupees) . 

Percent of household reporting at 
least some damage on their crops. 

Reported average man-days spent 
watching fields: range 0-900; 
Std. dev. 177.724. 

No. of 
Data applicable 

interviewees* 

176,704 132 

1380.50 132 

94.12 132 

186.98 132 

* Out of 140 respondents 8 were landless, and are excluded 
here 

For some crops, wildlife damage was very severe. For 

example, some farmers reported that if they missed a few 

days watching wheat, an entire crop could be lost. Despite 

these efforts, the reported loss of crops to wildlife per 

household averaged NRs. 1380.50 (US$ 46.02) per year, which 

is considerable for a poor country like Nepal. A total of 
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94 percent of the respondents who owned farmland said they 

lost at least something to wildlife. The major invading 

wildlife were reported as rhino, wild boar, chital, and 

parakeet. 

Interviews further indicated the loss of livestock to 

wildlife, particularly domestic birds, was substantial. 

About 40 percent of the respondents reported losing some of 

their birds to wildlife (Table 8.4). The average household 

in the park neighborhood, according to the responses, lost 

NRs. 575.71 (US$ 19.19) worth of livestock in one year. 

Table 8.4 Livestock losses to wildlife reported by 
interviewees in Chitwan District. 

Livestock type Percent repor
ting losses 

Estimated value 
of loss (NRs.) 

No. of 
valid cases 

Cattle 
Buffalo 
Goats/sheep 
pigs 
Domestic birds 

10.00 
4.29 
2.14 
0.00 

40.00 

17,300.00 
33,000.00 
2,000.00 

0.00 
28,300.00 

80,600.00 

140 
140 
140 
140 
140 

Total NRs. 
Reported loss per household NRs. 575.71 (US$ 19.19) 

In addition, about 6 percent of the respondents said 

that during the previous year their family members 

experienced personal injuries (of non-fatal nature) because 

of contact with tiger, rhino, sloth bear, or wild boar. 

These incidents happened mostly inside the park, while the 

victims were collecting forest resources. 
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RESULTS FROM CROP AND LIVESTOCK MONITORING 

CROP DEPREDATION 

There were 1333 reported cases of damage by wildlife in 

about one calendar year in the sample area. Almost all 

types of crop were damaged to some extent (Table 8.5). 

About one-third (32 percent) of the recorded cases were for 

rice, 21 percent for wheat, 25 percent for corn, and 23 

percent for another 20 other types of crops. 

Table 8.5 Frequencies of wildlife damage in a calendar year 
for selected crops in the sample area (14 wards) in Chitwan 
District. 

Crop types 

Rice 
Wheat 
Corn 
Oilseeds 
Lentils 
Vegetables and 
miscellaneous 

Total 

Percent of 
frequency of damage 

32.0 
20.7 
25.1 
7.6 
6.5 
8.1 

100.0 

No. of cases 

426 
276 
334 
102 

87 
108 

1,333 

These results, however, cannot be interpreted as 

indicating that one crop is more susceptible for damage than 

another because there are no data that show the total area 

of each particular crop during the time of monitoring. It 

does appear that wheat seems to be the most vulnerable to 

damage by rhino and as a result, wheat is not planted by 
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many farmers as was revealed in group interviews. Because 

rice is the principal crop in the region, the sUbstantial 

frequency of damage on this crop should be a matter of 

concern. 

Based on the number of reported cases, rhino was found 

to be the number one crop-raider followed by chital, wild 

boar, and parakeet. Other problem-causing wildlife consisted 

of at least 13 different species (Table 8.6). 

Table 8.6 Wildlife species involved in crop depredation in 
the sample area (14 wards) in Chitwan District. 

Percent of Percent of damage No. of wildlife 
species damage based based on 'Net cases 

Rhino 
Chital 
wild boar 
Parakeet 
Other mammals" 
and birds3 

Totals 

on frequency Area 

52.4 
22.4 
13.9 

5.2 
6.1 

100.0 

Damaged' 

43.6 700 
18.3 299 
28.8 185 

0.3 69 
9.0 80 

100.0 1,333 

If the total "Net Area Damaged (NAD)" by each wildlife 

species is consjdered (see definition below), rhino still 

tops the list of crop raiders (43.7 percent), followed by 

" Other mammals includes wild elephant, jackal, sambar, 
barking deer, sloth bear, hog deer, hare, rhesus monkey, and 
langur. 

3 Other birds include peacock, munias, and unspecified 
birds 
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wild boar (18.3 percent), chital (18.3 percent), and 

parakeet (0.3 percent) (Table 8.6). It is possible that the 

damage by parakeet was under-reported because those damages 

were not easily visible. 

Of the total area of 3843 ha in the study wards, 352 ha 

or 9 percent, were affected by wildlife. This gross area of 

damage is the total area of all bunded fields (or marked 

otherwise) in which the invading wildlife entered causing 

some measurable damage. 

In the following analyses, Net Area Damaged (NAD) is 

used because it is a more realistic measure of damage. NAD 

is a fraction of the gross area damaged, where the wildlife 

actually ate or otherwise damaged crops. Because the extent 

of damage is somewhat dependent on the growth stages of a 

crop, the damage estimate is adjusted by multiplying the 

area by a factor of 0.25 for the beginning stage of any crop 

(prior to the flowering stage). The rationale for this 

adjustment is that farmers can replant the damaged areas in 

their fields making up most of the losses, and the damaged 

plants, because of their early stage, can send new shoots to 

flower recovering most of the damage. 

In other words, NAD is defined as the summation of: 

[ Area damaged X Factor for the 
percentage 
loss of crop 

X Factor for the 
the stage of 
the crop 
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The factor for the percentage loss is estimated in the field 

for each individual case at the time the damage is recorded. 

If NAD is taken into account, the estimated total area 

lost to animal damage in the sample area was 41.85 ha, which 

is only about 1 percent of the sample area (Table 8.7). It 

may be of interest to note that this is about 12 percent of 

the total area affected by wildlife (Table 8.7). 

Table 8.7 Crop-land damaged by wildlife in the sample area 
(14 wards) in chitwan District. 

Description Area Percent to the Percent to the 
(ha) total sample gross affected 

area area 

Gross area 
affected by wildlife 351.87 9.16 

Net area 
damaged by wildlife 41.85 1. 09 11. 89 

seasonality of crop damage by wildlife seems to be 

evident with the damages peaking during the early to mid 

stages of each crop. A study designed to explore this 

aspect of seasonality could bring results that may have high 

value to the park managers because protection efforts could 

be focused during specific periods of time. 
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DIFFERENCE IN TWO METHODOLOGIES FOR CROP DAMAGES 

Using the values of Net Area Damaged, a rough estimate 

in monetary terms, of wildlife damage to crops showed that a 

total of NRs. 554,252.69 worth of crops were lost to 

wildlife. The average loss per household came to NRs. 

263.68 (US$ 8.78) (Table 8.8), which is about five times less 

than the estimate based on interviews. The estimates of per 

unit production of crops were based on Jnawali (1989). 

Table 8.8 Net area of crops damaged by wildlife and 
estimated values in the sample area (14 wards) in Chitwan 
District. 

Crop type 

Rice 
Wheat 
oilseeds 
Corn 
Lentils 
Millet 
Vegetables & 

Net area 
damaged 
(Katha) 

558.717 
225.241 

63.701 
295.867 

93.215 
12.059 

6.247 
miscellaneous ** 
Total 1,255.047 
Equivalent 41. 85 

Loss per household 

Estimated 
production 
per I<atha 

100.00 
6.6.67 
25.00 
66.67 
66.67 
66.67 

(ha) 

(Total no. of households 2102) 

Market price 
per kg. 

NRs. 

4.00 
6.00 

12.00 
5.00 

18.00 
6.00 

US$ 

Total esti
mated loss 

NRs. 

223,486.80 
90,100.90 
19,103.30 
98,627.26 

111,863.59 
4,823.84 
6,247.00 

554,252.69 
18,475.09 

NRs. 263.68 
US$ 8.78 

* Rate of production per katha are adopted from Jnawali 
(1989). The market prices are based on direct quotes from 
stores between August and December 1990. 
** Lump-sum estimation of NRs. 1,000 per katha. 

Although results are not for the same year of damage 

(the respondents were asked to report the losses they 



199 

incurred during the preceding year), the difference between 

the two methodologies are large. It is possible that the 

losses were under-reported in the monitoring worle. For 

example, it was suspected that damages by parakeets were 

under-reported because of the difficulty of locating and 

realistically estimating such damages. Nevertheless, it is 

unlikely the difference would be so vast because of these 

two factors alone. It seems more likely that the 

respondents were exaggerating their claims of losses, 

particularly when conceiving them in monetary terms. Even 

if the lowest estimate is valid, damages to crops caused by 

wildlife are SUbstantial for the people who live near the 

park. 

CROP DAMAGE VS. DISTANCE TO THE PARK 

Rhinos have been recorded as far as about 4 km from the 

park and they visited some adjacent villages almost on a 

daily basis. Also, because the villagers of Gardi reported 

that the price of land adjoining the park is almost one half 

the price of land about 2 km away from the park, it is 

important to know if the distance from the park is the 

dominant factor determining the extent of damage to crops, 

or whether there are other factors involved. To assess the 

importance of proximity to the park, the weighted average 
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distance of each study ward to the park was measured from 

the map received from the National Population Commission 

secretariat. Measurements of the perimeters of each ward 

were taken by using a map wheel. From a point arbitrarily 

selected on the perimeter, the perimeter was divided into 10 

equally distant points from each of which the nearest 

distance to the park was measured. The weighted average 

distance of the ward was the average of the ten 

measurements. Also, for those wards adjoining the park the 

portion of the perimeter that actually adjoins the park 

boundary was separately calculated. Gross areas of wards 

(GAW) were calculated from the maps by using a planimeter. 

In Table 11 (Appendix A) results of the crop 

monitoring of sample areas are presented. For the sake of 

comparison, it has been assumed that the proportion of crops 

planted within each ward, as well as the proportion of 

cropland to non-cropland, is equal. Also, it should be 

noted that the data in the table should be interpreted more 

as an index of crop damage (as shown by the percentage of 

NAD/GAW) rather than as absolute values of damage. This is 

because of the possible individual variation in record 

keeping as previously discussed. 

The adjusted NAD/GAW percentage was found to be weakly 

correlated with the average weighted distance to the park (r 

= -0.577, P = 0.031). A similar relationship was seen with 
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the percentage of ward's boundary touching the park (r = 

0.557 P = 0.038) suggesting that there are other important 

factors governing the extent of crop damage by wildlife. 

Some of these possible factors are outlined at the end of 

the Table 11 (Appendix A). Factors other than distance can 

be summarized in three categories: 

(i) The numbers of crop-raiding wildlife in the park 

forest adjacent or closest to the village. In other words, 

regional variation in wildlife population and its 

fluctuations over time appears to have an important effect 

on the crop depredation in the nearby areas. 

(ii) Presence and effectiveness of barriers between 

the cropland and the park. Examples of factors that may 

influence wildlife movements include seasonal rivers, dikes, 

terrain, and vegetative cover along the park boundary. 

(iii) Types of preventive measures used by farmers in 

reducing the extent of damage. For example, the erection of 

fences (living or barbed wire) and digging of trenches and 

their regular maintenance, the extent of watching fields to 

drive out invading animals and techniques used to scare 

them, and extent of trapping, poisoning or otherwise killing 

of wildlife raiding the crops. 
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LIVESTOCK DEPREDATION AND COMPARISON TO INTERVIEW FINDINGS 

Basically there were three categories of predators 

involved in killing livestock. (i) Tiger killed mostly 

cattle and buffaloes. (ii) Leopard killed mostly goats and 

sheep. (iii) Small carnivores and raptors preyed mostly on 

poultry, ducks and pigeons. These small carnivores included, 

common mongoose (Herpestes edwardsi), jackal, (Canis aureus) 

jungle cat (Felis chaus) and possibly Indian fox (Vulpes 

bengalensis) (locally called as khekhar by the Tharus). 

Table 12 (Appendix A) gives a complete summary of damage in 

the sample area. 

As with the estimates of crop damage, the difference 

between the estimate of monetary losses based on interviews 

and that of field monitoring was considerable. Predictably, 

interview results showed more damage than seen by the actual 

monitoring of damage. The difference in damage for the 

mammalian livestock was about six times more: US$ 12.45 per 

average household per year from interviews, and US$ 2.07 by 

actual monitoring (Table 8.9). Similarly, estimates of 

losses of domestic birds varied by a factor of seven 

depending upon the method used, US$ 6.74 vs. US$ 0.97 (Table 

8.9) . 
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Table 8.9 Livestock damage by wildlife and estimated values 
of loss in the sample area (14 wards) in Chitwan District. 

Livestock type Heads of animal 
lost in sample area 

Cattle 64 
Buffalo 22 
Goats/sheep 33 
Domestic birds* 

Total 119 

Average value of loss per 
household for mammalian stock 

Average value of loss per 
household for domestic birds* 

Estimated value in 
NRs. 

64,075.00 
52,000.00 
13,450.00 

129,525.00 

NRs. 61. 62 
US$ 2.05 

NRs. 28.78 
US$ 0.96 

* Only partial data are available: A total of NRs. 35,837 
was recorded for the area of 10 wards where 1245 households 
resided. 

possible explanations include understanding that both 

methods are not measuring the same event. In the 

interviews, questions were asked to describe the losses of 

previous year; whereas, the monitoring was done for the 

current year. Perhaps, there is a tremendous variation in 

the damage from year to year. This line of argument is 

supported by my personal experience in working there for 

several years. When a tiger or a leopard begins to prey 

repeatedly on cattle, predation of livestock in that area 

increases to higher than normal. Park authorities normally 

cull such predators only when humans are killed. This was 

seen in the Madi Valley during the duration of this study. 

A tiger in Gardi killed 16 livestock in less than a month. 
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The tiger trackers of Tiger Tops Jungle Lodge, who were 

tracking this tiger from an identifiable mark of its one of 

the front paws, suspected the tiger had damaged canines. 

A lack of strong correlation (r = - 0.435, P = 0.120) 

between the 'average weighted distance' and the 'percentage 

Livestock unit loss to the total' (Table 12, Appendix A) 

also supports the above view that there is more than 

distance affecting livestock depredation in a given area. 

Another possible explanation is that the respondents 

exaggerated their losses to impress the interviewer in the 

expectation that park might pay them compensation. Finally, 

it is possible that the recorders of the monitoring program 

under-reported losses. However, with the exception of 

domestic bird losses, it is unlikely that losses of mammals 

went unreported because losses of large livestock are major 

news events in the village and are difficult to miss. 

It is important to note that the estimate of "average 

livestock damage" is of limited value. 

the fact that losses sustained by some 

More important is 

individual farmers 

are very substantial and can have major economic impacts on 

individual households. The story of Lok Nath Lamichhane of 

Ward no. 4, Gardi VU is illustrative. On the night of 

December 7, 1989, three livestock were killed in their shed 

by a tiger including 1 buffalo, lox, and 1 cow, resulting 

in a total financial loss of NRs. 6,200 (US$ 206.67). For 
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Mr. Lamichhane the year of 1989 was not lucky by any means. 

In addition to his livestock losses, 75 percent of his land 

was engulfed by the river that bordered the park. He was 

unable to claim any compensation from the government for any 

of these losses. As a consequence, he said he would have to 

take his two sons out of school and ask them to work as 

laborers. The remaining 10 katha of land and one ox were 

inadequate to meet the needs of his family. 

HILDLIFE ATTACKS ON HUMANS 

No records of people being killed by wildlife inside or 

outside of the park were reported from the sample area, and 

there was only one reported case of severe injury. 

Nevertheless, from other areas within the 144 wards of the 

study area, three people were reported killed, two by rhino 

and one by bear and one person was severely injured by a 

rhino. In all cases, except one in which a woman died 

because of rhino attack during the official grass-cutting 

season, the victims were "illegally" inside the park 

collecting resources. 
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RECOMMENDATIONS TO PARK MANAGEMENT 

1. Since a strong relationship between distance from the 

park and the extent of crop or livestock damage could not be 

established, a generalized recommendation to cover all the 

neighboring areas of the park-village boundary is not 

possible. Nevertheless, because most damages are within 1 

km of the park boundary, all wards falling within this 

distance are in high risk zones, and should be continuously 

monitored for crop and livestock damage. This is primarily 

because the extent of damage in these areas seems to 

fluctuate with the changes in the wildlife populations in 

the nearby park forests and grasslands. Whenever such 

damages are substantial, the park authority should launch 

preventive measures without any delay. 

such preventive measures include, helping villagers to 

build look-out machans by providing wood for the purpose, 

providing (free of cost or at subsidized rate) effective 

noise making tools and other distracting devices, helping 

farmers to kill invading non-endangered wildlife, and 

encouraging farmers to unite for the collective watching of 

fields. 

For areas where rhino is the main problem animal, 

extra-efforts to protect fields are needed. The traditional 

method of digging trenches and erecting living fences seems 
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to be effective and should be promoted by the park. The 

park management, in particular, should coordinate with local 

farmers to locate areas where the collective digging of 

trenches and installing fences (live, barbed, or electric) 

may prove beneficial. The cost of erecting such fences 

should be borne by the park. 

(2) Wherever possible, the park authorities should make 

efforts to coordinate with other government agencies having 

programs in the area, to incorporate any means possible to 

reduce the wildlife movements into the villages. Two 

examples are cited~ 

(i) In Jaimanagala (Padampur VU) and in the village 

next to Gaida Wildlife Camp (Bachhouli VU), building closely 

spaced houses in a continuous line facing towards the park 

can help reduce the impact of invading wildlife on the 

fields behind the row of houses. It can also make watching 

fields easier and maintaining the trenches more efficient. 

When asked about the usefulness of such "house-barriers." 

Bal Ram Choudhary, a landlord of Jaimanagala, said that many 

years ago (around the mid sixties) he sold or gave away a 

linear strip of his land adjacent to the park to landless 

people (about 5-6 katha each) to build a row of houses and, 

thus, protect his land behind the row. When asked, if the 

house-barrier is making a difference, he replied, 
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"Yes, it does make a difference, particularly in 
protecting the fields against chital and wild boar. 
However, it is difficult to say the same for rhinos 
since in some cases the kitchen gardens seem to attract 
them." 

Making a house-barrier seems to be a good strategy that 

could be expanded to protect fields from wildlife, 

particularly while planning new settlements. Employing this 

strategy could have useful in the Red Cross Gram of 219 

households in Pyaridhap, Bhandara VU. 

(ii) As a part of river training work, dikes have been 

built at some locations along the Rapti River. Such dikes 

are built with gabion baskets and on the village-side of the 

river. They are erected to protect villages and fields from 

annual floods. It was found by talking to the villagers in 

those areas that such structures did make a difference in 

protecting crops from invading animals like a rhino because 

rhinos could not conveniently cross over the structures. 

However, because of the high cost of such engineered 

structures, national parks would not be able to provide 

financing. The park administration should pursue such a 

program in cooperation with other government agencies. 

(iii) Cash compensation for crop/livestock damages is 

not recommended for several reasons. compensation programs 

pose serious funding, administrative, and regulatory 

(avoiding corrupt claims and settlements) problems. In 

addition, they would undermine the existing traditional 
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methods of protecting fields. It seems logical that if 

compensation is available, farmers would tend to abandon 

their effort to watch fields because any damages would be 

covered by the park. Therefore, the strategy should be to 

strengthen the existing systems of protection rather than 

introducing a new approach at the cost of existing 

practices. 

The park authority should help to set up a relief fund, 

funded by a tax on park users. For example, an additional 

tax of NRs. 2.00-5.00 on the grass-cutters can easily raise 

NRs. 120,000-300,00 a year for the fund without much burden 

to the payers. In addition, donations or taxes from 

business enterprises such as hotel concessionaires insid~ 

the park, tourists, and Bhrikuti Paper Mill, and from the 

conservation organizations in and outside of the country can 

generate handsome monies for the fund. The fund should be 

administered by a joint committee of park officials and 

public leaders who would decide to pay farmers for 

exceptional damages to livestock, or injuries or deaths of 

humans. 

(3) Because the damage to domestic birds by the small 

carnivores is significantly high and is widespread including 

areas in distant wards, it would be valuable to know more 

about the population characteristics of small carnivores. 

For example, little is known about small carnivore 
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populations near villages, how these populations fluctuate 

with the growing phases of major agricultural crops, and 

what direct or indirect control measures could be employed 

outside of the park. similarly from another aspect, it 

would be desirable to explore inexpensive improvement 

measures that farmers would readily adapt in raising 

domestic birds in the villages. It is important to reduce 

the extent of losses of these birds because this aspect of 

livestock keeping can be further promoted by the park 

without any possible major impact on the national park. 
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CHAPTER IX 
THEORETICAL ISSUES AND GENERAL CONCLUSION 

The conflicts facing Royal Chitwan National Park and 

its neighbors are discussed individually in Chapters V-VIII. 

In this Chapter I attempt to integrate these findings in 

terms of their theoretical implications and to present a new 

conceptual framework for national park management. Current 

theories are inadequate and have failed to provide working 

guidelines particularly in the context of developing 

countries. As a result, most of the 2600 protected areas in 

124 countries (MacKinnon et al. 1986), particularly in the 

Tropics, are in jeopardy. 

A REVIEW OF NATIONAL PARK CONCEPTS 

Traditional Protective Philosophy 

The earlier definition of national park (IUCN 1975) 

emphasized that national parks should be free from all human 

exploitations and occupations, and steps should be taken by 

the highest competent authority of the country to prevent or 

eliminate such exploitation or occupation. This definition 

follows the united States notion of national parks (West 

1991). When this concept has been applied to developing 

countries parks have often been disruptive to the 

traditional sUbsistence of the local people (Lusigi 1981, 
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Myers 1983, Marks 1984, West 1991). In many developing 

countries resident peoples were displaced in order to meet 

the criteria of this definition (see west and Brechin 1991). 

Ignoring the dependence of local people on park resources 

for their sUbsistence needs and emphasizing law enforcement 

have aggravated conflicts between indigenous people and park 

managers (Mishra 1984, Hough 1988, Sharma 1990a). 

Furthermore, under this model of national parks, very 

little or no attention is paid to adjacent land uses. Park 

managers have no control on the management of nearby 

forests. Similarly park management does not become involved 

in promoting compatible developments or technologies for its 

neighbors. Local people generally view such parks as a 

foreign idea to foster tourism while they are deprived of 

traditional resources {see: Marks 1984, Machlis and Tichnell 

1985, Mishra 1984). 

Holistic/"Bottom-Up" Philosophy 

A growing volume of literature, particularly since the 

Third National Parks Congress, held in Bali, Indonesia in 

1982, argues for providing access to national park resources 

to the local people for the purpose of their sUbsistence 

(Dasmann 1984, Machlis and Tichnell 1985, McNeely 1984, Zube 

1986, Sharma 1990a, West and Brechin 1991, Chapter VII). 

This is a major shift in policy from the traditional 



"fortress" style park in which "setting aside" areas was 

considered the best approach for conservation. 
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Realization by many conservationists that without the 

support of local people, national parks can not survive in 

the long-run has brought about this change. The emphasis, 

therefore, is to acknowledge the dependence of local people 

on park resources for subsistence living and make park 

resources available to them if such exploitations are 

consistent with the primary protection objectives of the 

park (West and Brechin 1991). The idea has been to avoid a 

top-down coercive system and instead promote a "bottom-up" 

approach in which park resources are managed by sharing 

power with the local communities in ways that benefit the 

local people (Hough and Sherpa 1989, McNeely 1989, Bunting 

et ale 1991, West and Brechin 1991). 

Understanding the Root Causes of the Problem 

Both of the above models have failed to address the 

root cause of the problem, leading to the failings of 

national parks. The traditional protectionists emphasize 

law enforcement, but such tactics in the face of subsistence 

pressures are simply impossible to implement. Conversely, 

although the "holistic" approach is intuitively appealing 

and may in the short run be appropriate, it tends to ignore 

factors like long standing trends in human population 
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growth, rural poverty, unemployment, and social pressure to 

acquire many western amenities and goods. 

Expanded access to the park resources not only 

encourages increased exploitations by the local people but 

also invites extra-local forces into the economic arena 

based on the harvest of park resources. The forces that 

cause the over-exploitation of natural resources often lie 

far beyond the local level (McNeely 1990). Thapa and Weber 

(1990) concluded that rich and elites are largely 

responsible for the destruction of forests in countries of 

South and South-east Asia. In the case of RCNP, a carefully 

managed annual harvest of thatch grass is being disrupted by 

the additional demand created for kans grass by a new paper 

mill (Chapter VII) . 

On the other hand, the breaking down of traditional 

sUbsistence systems is increasing the pressure on the park 

resources. National government programs often promote 

capital and energy intensive agricultural programs which are 

not advantageous to small landholders (Netting 1989). The 

importance of agrarian intensification based on increased 

labor investment instead of the use of imported technology 

or fossil fuels (Stone et ale 1990) is often overlooked. 

Similarly, there are several case studies to show that 

economic development without a cultural ecological 

perspective may lead to detrimental impacts on the 
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sUbsistence system (see: Gross and Underwood 1971, Laba 

1979, Grossman 1981). Such short-sighted policies have 

undermined the adaptive resilience of the local systems 

against long-term environmental and economic fluctuations 

and have caused a gradual loss of traditional sUbsistence 

bases. The overall effect is growing poverty in the rural 

areas. As Thapa and Weber (1990) have also asserted, 

conservation problems are intricately related to the poverty 

in the area. As poverty increases, desperate residents 

exert more pressure on nearby forests, national parks, and 

other public lands to fight for their survival. 

The weakening of traditional control systems on common 

lands (Arnold 1987), leads to what Hardin (1968) called "The 

Tragedy of the Commons." This is because the role of 

traditional institutions in managing common properties is 

crucial in protecting the resources from being abused 

(Bromley and Cernea 1989, Feeny et ale 1990, Rung 1976, 

Netting 1976, Messerschmidt 1986). Under such pressures on 

common properties it would be naive to believe that expanded 

use of the park resources by local people could be sustained 

indefinitely. 

The categories of protected areas proposed by IUCN1 

(Mackinnon et ale 1986) are primarily based on allowable 

I International Union for the Conservation of Nature 
and Natural Resources (IUCN) has been renamed as the World 
Conservation union. 
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level of human use and alteration of natural environment. 

This system has provisions for several categories of 

protected areas which allow direct human use and resource 

development (such as "Protected Landscapes," 

"Anthropological Reserves" and "Biosphere Reserves"). 

Despite these provisions, in many developing countries 

"national park" is the most frequently used category (IUCN 

1985, cited in Brechin et ale 1991). Since the traditional 

model of national parks could not address the dependence of 

local people on the resources protected inside the park, its 

inapplicability gradually became obvious. As a result many 

countries compromised with its strict definition and allowed 

various forms of exploitation of resources or even 

settlements within the boundaries (Mishra 1984, Western 

1984, Lehmkuhl et ale 1988, Upreti 1989b, West and Brechin 

1991). In response, IUCN has proposed changing the 

definition of national park so that some forms of resource 

use by indigenous people are permitted and the areas zoned 

accordingly (Eidsvik 1987 cited in Hough 1988). 

These changes towards people-oriented conservation are 

laudable. However, the proponents seem to overlook an 

important point. Allowing controlled access to park 

resources can help with short term relations with local 

people but unless it is coordinated with community efforts 

to develop sustainable livelihoods that are independent of 
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resources from the protected area, they may backfire. This 

is because park neighbors will tend to utilize the easily 

obtainable park resources rather than develop their lands. 

A different approach to resolve the park-people 

conflicts, can be found in the concept fostered by UNESCO's 

Man and Biosphere Reserve Program. This program was 

officially launched in 1971, and at least 269 biosphere 

reserves in 70 countries have been established (Polunin 

1988). The concept advocates establishment of a well

protected core, surrounded by buffer areas which act as 

transition zones (Batisse 1982, von Droste and Gregg, Jr. 

1985). A similar approach, where the harvesting of 

sUbsistence resources by indigenous people is permitted, is 

espoused by Lusigi (1981, 1984). IUCN has been advocating 

buffers surrounding or near the protected areas (MacKinnon 

et ale 1986). The buffer is defined as, " ... areas adjacent 

to protected areas, on which land is partially restricted to 

give an added layer of protection to the protected area 

itself ... " (MacKinnon et ala 1986:90). Buffers can be in 

the form of low intensity zoning outside the park or 

management zones with varying human use within the national 

park. However, important questions are whether these 

buffers only postpone the inevitable and whether they 

provide the adjacent landowners with incentives to develop 

intensive use of the land for a sustainable lifestyle. 
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A NEW CONCEPT 

conceptually, it can be argued that strict control on 

park resources against exploitative pressure is essential in 

the long-run to resolve the conflicts between national park 

management and the local people. only effective law 

enforcement against the exploitation of the park resources 

provides necessary conditions to motivate the people to 

intensify the management of their own lands rather than 

relying on the park for essential sUbsistence commodities. 

For RCNP this model applies to firewood and fodder. 

Intensification of production of these commodities on public 

and private land outside the park will not happen if the 

park provides resources freely. 

This conclusion is consistent with Boserup's (1965) 

model which suggest that when access to resources are 

increased, the intensity of resource use patterns decreases. 

It has been proven elsewhere that people revert back to the 

less-intensive mode of resource use when they are suddenly 

exposed to frontiers (Boserup 1965, Netting 1968). In fact, 

Seidensticker's (1976b) livestock data from Chitwan aptly 

illustrate this point. He found a village at the park 

border that supported almost 67 percent more livestock 

biomass than a village distantly placed from the park. 

owning livestock in areas where forests are freely available 

for grazing is a more productive use of human labor than 
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otherwise working in order to buy artificial fertilizers and 

renting or owning tractors. Decreased use of weed stalks as 

fuel in wooded areas (Mahat et ale 1987) also demonstrates 

this point (see Chapter V). Although Boserup's model was 

developed in the context of agricultural intensification, 

its analogy to the use of natural resources should be 

equally valid. 

In the case of livestock keeping, the farmers will 

simply act to maximize the value of their labor by keeping 

more livestock but not reducing the trespass grazing by 

these animals. In the case of firewood and tree-fodder, 

farmers adjacent to the park will be less likely to develop 

a sustainable tree crop than those without access to the 

park. A similar conclusion was drawn by Arnold (1987): A 

sequential process of intensification of tree management 

from open access to planting and farming of trees results as 

population pressure on the resource and land increased. My 

data also show that a large number of people were unwilling 

to stall-feed livestock even after fodder-cuttings in spring 

(the critical period) were promised (Chapter VI) . 

The critical issue is the long term stability of lands 

adjacent to protected areas. The problem from the park 

management perspective is that providing access to park 

resources does nothing to stabilize the pressures on the 

park. Instead of fostering a sustainable lifestyle, access 
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to park resources may actually promote a dependence on the 

park that will inevitably grow beyond sustainability. 

The traditional model of national parks was incomplete 

in the sense it relied only on law enforcement and gave very 

little or no consideration to the sUbsistence requirements 

of the neighbors. As a result, less or unprotected fore~ts 

at the park boundary received intense exploitative pressure, 

and these forests gradually disappeared. In some cases the 

lands were even appropriated for agriculture and 

settlements. Eventually, since the adjacent land uses are 

not sustainable the local population has no where to turn 

but the park in order to meet its subsistence needs. 

Conversely, although the use of buffers and transitional 

zoning may forestall conflicts between parks and neighbors, 

it is not a long-term solution. In the context of 

increasing poverty and populations facing many developing 

countries, the pressures for resources will eventually spill 

into the buffers and ultimately into the parks themselves. 

In addition, such concepts have been found difficult to 

apply (Hales 1989). 

The concept presented here is different from both the 

traditional protective philosophy and the more recent trend 

toward controlled access to park resources. This proposal 

calls for strict control of park forests and forests 

adjacent to the park and it mandates that park management 
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implement programs to produce natural resources on public 

and private properties outside the park by intensifying the 

land use. At the same time, the concept is flexible enough 

to allow harvest of resources from the park if such 

resources are necessary on a short-term basis until long-

term programs begin to yield results. In addition, 

exemptions may be made where resources are critical for 

local sUbsistence and cannot be produced elsewhere provided 

that such resources can be partially exploited from the park 

without any adverse effect to the ecosystem. 

THE CONTEXT OF ROYAL CHITWAN NATIONAL PARK 

In the conceptual framework developed above, several 

important management issues at RCNP can be discussed. 

The Impact Zone and Responsibility 

It is essential to know which people are "impacted" by 

having a national park in an area. The use of such terms as 

"local people" and "park neighbors" can be reserved for the 

people living in such an "impact zone"2. The criteria for 

delineating this zone should include local availability of 

forests, the average linear distance traversed to collect 

2 See also Chapter II for the definition of local 
people. 
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essential resources (firewood, fodder, thatching materials, 

and distance livestock traverse for grazing), the distance 

park wildlife traverse to raid crops, and easily 

recognizable landmarks for establishing the zone boundary. 

The impact zone should not be considered the same as a 

buffer zone since their management objectives differ 

significantly. The impact zone is not a less intensive 

land-use zone like the traditional buffer. The long term 

goals in this zone are stability and sustainability. The 

policies in this zone would be to intensify land use (both 

forestry and agriculture), encourage the use of more 

adaptive technologies to improve the productivity of land, 

create seasonal jobs, and implement other rural development 

programs. In addition, forests or open spaces other than 

those managed through community participation will be 

protected and managed with the same amount of vigor as the 

national park itself. The idea here is to mobilize 

resources for a holistic rural development program that 

strengthens the sUbsistence pattern of the local people and 

stabilizes the pressure on the land at its maximum 

sustainable level. 

The active management of all non-private land in the 

impact zone should be the responsibility of the park with 

goal of providing for the sUbsistence needs of the people. 

This includes a system of forest conservation based on 
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multiple use and maximization of yields involving community 

forestry programs at appropriate places, energy saving 

programs, and conservation education. similarly, 

appropriate livestock development strategies should be 

designed and implemented to: (1) stabilize the livestock 

population by reducing the size of current herds and by 

providing additional non-park sources of fodder; and (2) 

promote efficient use of available resources such as 

agricultural wastes, community lands and farms. RCNP must 

act as a coordinating agency with other government agencies 

and foreign donors to foster rural development programs such 

as family planning, health care, education, and sustainable 

agricultural development. 

Because seasonal off-farm employment is important to a 

large number of residents to supplement sUbsistence 

agriculture, tourism policies in the park should be 

developed that benefit locals including training 

opportunities to prepare them for the tourist industry. 

Similarly, promotion of labor intensive cash crops and 

cottage industries that can exploit local entrepreneurial 

skills should be high priority policies. 

Livestock and Fodder Management 

The best approach to the illegal livestock grazing 

problem in the park grasslands and forests is neither strict 
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protection nor widely expanded access. Enforcement of the 

laws, in the face of sUbsistence needs of the park neighbors 

without sufficient alternatives is simply not feasible. The 

key is to increase the production of forage in the impact 

zone itself. RCNP's plan to better manage the public 

forests in the area for the local use should go hand-in-hand 

with programs and pOlicies that encourage people to plant 

fodder trees in their private and communal lands. The long

term goal should be to induce a gradual behavioral change on 

the part of the farmers towards stall-feeding livestock with 

fodder originating from their own farms and/or community 

plantations. The success of such a policy requires that 

prohibition of grazing and fodder-cutting are effectively 

applied in the park as well as in other neighboring forests 

and grasslands. 

Firewood SUfficiency 

Intensive planting and farming of trees are the only 

answers to the growing firewood shortage in the villages. 

Energy saving technologies such as gobar gas or improved 

cook-stoves or other alternative energy sources (kerosene, 

electricity) may have some role in alleviating the problem, 

but the best energy management is simply to plant more 

trees. 

As discussed in Chapter V, community forestry 
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techniques seem to be the only alternative to achieve this 

goal despite their mixed success in the country. The 

community forestry program includes several kinds of tree 

planting and associated programs: (1) plant trees by 

community initiative in village open space and deforested 

government lands that are especially sanctioned to the user 

group for the purpose, (2) plant trees to protect river 

banks, (3) conduct enrichment planting in denuded forests, 

(4) protect forests by the specially formed user groups, (5) 

establish nurseries, (6) motivate people to plant trees on 

their properties, and (7) motivate people to use energy 

saving technologies promoted under the program. Because the 

village unit is a large group having a great deal of 

heterogeneity, smaller user groups aiming to minimize 

conflicts should be ideal (see: Arnold 1987, Cernea 1989) 

to plant or protect trees and coordinate the hand-harvest of 

grass-fodder from plantation sites. Cernea (1989) also 

describes other groups such as cooperatives, women's groups, 

and age groups. Agro-forestry at the family level has been 

shown to produce dramatic success in community forestry 

programs (Kayastha 1985, Murray 1987, Cernea 1989). 

Some of these programs are already underway in the 

proposed impact zone and they should be strengthened and 

supported. The experience of Jagatput VU (see Chapter V) 

and a few other areas on the river banks, show that where 
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the needs are clear, even a heterogeneous village consisting 

of indigenous people and recent hill migrants can come to 

consensus on planting trees and protecting them for a long 

period of time. A potential role for RCNP is to become the 

coordinator for forestry and other rural development 

programs in the region. Forest resources that are plentiful 

in some areas of the impact zone may be harvested to meet 

the needs in other areas within the impact zone. Even 

portions of park forests can be harvested on a temporary 

basis to meet such demand. These resources should be 

harvested and sold through community firewood depots (see 

Chapter V). Such depots can provide small woods and timber 

for the residents of the impact zone. 

One important provision of this impact zone management 

policy is that the forest resources should be available for 

local use only. Resources can be exported to other parts of 

the country only if there is a surplus. 

It is important to make special provisions for landless 

and near-landless residents in the impact zone since they 

depend more on public land for sUbsistence than others. The 

goal for these people should be not only to meet their 

household needs for firewood and fodder but also to provide 

a partial source of employment by selling resources to the 

richer segments of society. The model of "Small Farmers 

Development Program" would be appropriate here (ADB/SFDP 
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1991). In this program, the Agricultural Development Bank 

of the country provides loans to groups of poor farmers to 

undertake low-cost economic programs like dairy farming, 

livestock keeping, and productive farming. In this case 

such loans can be provided for fencing materials and nursery 

equipment. 

These guidelines can be used to form site-specific user 

groups throughout the entire impact zone (except where RCNP 

directly manages resources, such as in remote areas of large 

sized-forests). Gradually the area should be brought under 

a program of intensive community forest management. 

However, it must be stressed that the success of community 

forestry projects has been found to depend upon the extent 

of community awareness, motivation and involvement of the 

local people, as well as the skill and dedication of the 

supervisory government staff (Mahat 1985). This is equally 

true for the rest of the rural development programs. 

Thatch Harvest and Harvest of other Minor Forest Products 

As discussed in Chapter VII, RCNP is almost the only 

source of thatch grass, reeds and binding materials, and 

these resources are crucial in building traditional houses 

and maintaining them. Allowing harvest of these resources 

has strengthened the people's belief in the park and their 

ability to visualize the effects of conservation. Analyzing 
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this issue of harvest on the theoretical framework discussed 

above, raises the question of whether the supply of 

resources from the park is going to be sUfficient in the 

future. (The principal thatch grass is already in short 

supply, see Chapter VIII.) And, more importantly, should 

the harvest be phased out in the long-run? Because it is 

not realistic to believe that it would be feasible to 

produce these resources in the farm setting, denial of 

access to these resources from the park could only create 

hardships for the residents, escalating conflicts and 

resentment. Access to these grasses is justified by the 

fact that the harvest seems beneficial in maintaining the 

grasslands in the park. However, the growing trend of 

selling grasses harvested in the park to the paper mill and 

increasing demand for these resources due to population 

growth indicate that further control of the harvest will be 

inevitable in the future. An alternative approach to avoid 

conflict is to promote alternate roofing and partitioning 

materials and making them readily available in the local 

market at a fair price or even at a subsidized price in 

order to reduce the demand for grasses. 

A similar argument is valid for several other forest 

and aquatic products. since the importance of these other 

products in local people's subsistence living, particularly 

in their nutrition and diets is not well documented, only a 
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generalized policy statement can be made. One such product 

is fish which are harvested by some ethnic groups, 

particularly Darai and Bote, in the rivers and oxbow lakes 

in the park. Other resources include edible fruits and 

vegetables, plants and animal parts used in local medicine, 

the plants used in domestic appliances and utensils, and 

wild animals and birds (including the collection of eggs and 

honey) as a source of nutrition. Lastly, water is a 

precious resource that local people seek from the rivers and 

springs that flow through or originate in the park. 

The park policy should be to provide controlled access 

to resources that are critical for the sUbsistence of the 

local people if it is established that their exploitation 

does not produce a lasting effect in the ecosystem and if it 

is proven that the resource can not be easily produced 

outside the park. In areas where such exploitation can be a 

threat to the critical park objectives, the park management 

should encourage people to use manufactured goods. Supply 

of such items at the local market at a fair price or even 

subsidized price should be the responsibility of the park 

management. 

Where controlled harvest of resources is permitted, the 

exploitation methods and schedules should be designed and 

implemented in consultation with the local residents to 

promote a sustained yield. For example, fishing permits, 
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net types and their mesh size, seasons, locations, 

inspection mechanisms, and punishments for offenses must be 

made explicit and standardized for easy interpretation by 

the field staff. 

Mutual understanding and trust between the park 

managers and the local residents can set a basis for 

resolving the crop and livestock depredation problem. 

Because it will be unrealistic, even counterproductive, to 

initiate a program of monetary compensation for crop damages 

(see Chapter VIII), the best resolution should be sought by 

providing resources to the farmers likely to sustain losses 

in order to strengthen their traditional system of 

crop/livestock protection. Where applicable they should be 

provided with technologies to scare animals more 

effectively. Coupled with this, the provision of allowing 

the park neighbors to shoot or trap crop-invading wild boar 

should be extended to other non-endangered species as well. 

Periodic cullings of "problem" animals that are categorized 

as endangered species (tiger and rhino) should be conducted 

cautiously by park officials. 

In summary, the concept of national park management for 

a park like RCNP should evolve to satisfy the sUbsistence 

needs of the people residing in a defined belt of park

impacted areas. The long-term strategy should be to make 

the surrounding areas self-sufficient in resources essential 



231 

for sUbsistence such as firewood and fodder. The ultimate 

goal should be to transfer the responsibility of producing 

such resources to local people themselves. Unless the park 

is willing to manage the supply of scarce resources for 

sUbsistence needs in the impact zone, the partnership 

between local residents and park management can not be 

achieved, and the conflict between the two parties can only 

escalate. 

Well planned community forestry programs should be the 

primary tool to increase forage and firewood production on 

private and communal lands outside the park. Where resource 

production is not feasible on private or community land and 

when the continuous supply of these resources for 

sUbsistence needs is critical, the policy should be to 

provide access to such resources from the park area provided 

that the harvest does not jeopardize the park's objectives. 

In addition, alternatives to these resources should be made 

available in the local market, preferably at a subsidized 

price. Such programs must go hand-in-hand with the gradual 

strengthening in law enforcement in protection the park 

resources as well as the resources outside the park but 

within the impact zone. The long-term strategy should be a 

comprehensive rural development program that addresses all 

facets of sUbsistence of the local people. The goal should 

be equilibrium on the adjacent lands. It also requires 
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inducing a gradual behavioral change by the farmers from 

free-range grazing towards stall-feeding of their livestock, 

and from wood gathering to the cUltivation of trees. 

A key to success in RCNP and many other parks in 

developing countries is recognizing that parks are more than 

geographical entities. They are social institutions. Their 

existence inevitably affects local populations and their 

long-term success may be dependent on whether they are 

viewed as assets or unwelcome problems by these populations. 

To do this requires a park management philosophy that 

combines resource management with a sensitive understanding 

of the social and economic needs of the local people. 
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CHAPTER X 
SUMMARY OF RECOID1ENDATIONS 

GENERAL 

Recommendations made in previous chapters are 

summarized here. Implementation of these management 

recommendations can improve the relations of Royal Chitwan 

National Park with the local people providing a basis for 

long-term success of the national park. 

1. About 600 sq. km of the land surrounding RCNP should be 

designated as the "park impact zone" in the Chitwan District 

(Map 2). Additional lands in other districts would be 

required to surround the entire park. RCNP should promote 

intensification of sustainable land-uses in this zone, both 

forestry and agriculture, encourage the use of adaptive 

technologies (biogas, improved cook-stoves, etc.), create 

seasonal jobs for the local people, and implement other 

rural development programs. The active management of all 

non-private land in the impact zone should be the 

responsibility of RCNP. The forest resources in the impact 

zone should be reserved for local use only, export of 

resources to other parts of the country should be allowed 

only when there is a surplus. Understanding of all 

important spheres of economic activities that constitute the 

subsistence of local people is essential to design projects 

best suited to the interest of local people as well as to 



the RCNP. These include self-sufficiency in foods for 

humans, fodder and grazing needs for livestock, fuelwood, 

and cash income to meet other social and household needs. 
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2. Generally speaking, exploitation of park resources 

should be limited to a minimum and the highest priority 

should be to conserve the unique biodiversity of RCNP with 

little or no human influences. 

3. Any exemption (to the No.2 recommendation above) to 

allow local people to exploit critical resources in RCNP 

should be governed by the following factors: 

(i) How critical the resource is in the subsistence of 

the local people? 

(ii) Has it been proven that the exploitation of the 

resource does not produce any lasting effect in the 

ecosystem? 

(iii) Can the resource be readily produced outside the 

park? 

(iv) Can the resource be replaced by manufactured goods 

and if so, can the park afford to subsidize its price 

to encourage such use? 

4. Where any resource is permitted for harvest from the 

park, exploitation methods and schedules should be designed 



235 

and implemented in consultation with the local residents. 

For example, the management of subsistence-fishing in the 

park rivers should be explicit concerning criteria for 

fishing permits including allowable net types and their mesh 

sizes, seasons, locations, restrictions on night-time use, 

license expiration dates, inspection mechanisms and 

punishments for offenses. 

LIVESTOCK GRAZING, FODDER, AND FIREWOOD 

5. The forests and open spaces near communities in the 

impact zone should be managed through community involvement 

and participation with RCNP being the principal 

coordinator. Forests that are remote from the villages 

should be managed directly by RCNP. 

6. Community forestry programs should be designed with an 

emphasis on family forestry and small user groups. In 

addition to tree-planting, user groups should be involved in 

protecting and managing designated parcels of existing 

forests in the neighborhood. Under the family forestry 

program, RCNP should encourage farmers to plant trees of 

their choice in under-utilized sections of their homesteads. 
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7. Closure of any public land from livestock grazing for 

the purpose of tree-planting must go hand-in-hand with plans 

to open the plantation to a specific group of people for 

nearby villages for the harvest of fodder. The user groups 

responsible for the supervision, operation, and protection 

of such plantation should make provision, if possible, to 

allow non-member residents to purchase forage from the 

sites. 

8. Forest nurseries should be established in convenient 

locations to supply local needs, preferably by encouraging 

the private sector in establishing nurseries. Loan 

incentives and guarantees by RCNP to purchase any unsold 

seedlings of transplant size at cost may make the program 

attractive to the private sector. Nurseries must be 

responsive to changing demands for different species. 

9. Landless and near-landless residents in the impact zone 

should be given preference in the creation of user groups so 

that they are able not only to meet their household needs 

for firewood and fodder but also to provide a partial source 

of employment by selling resources to the richer segments of 

the society. The model of "Small Farmers Development 

Program" would be appropriate to form such groups and 

provide loans from banks for fencing materials and nursery 
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equipment. 

10. Enforcement of park laws, particularly for stopping 

illegal livestock grazing and firewood and fodder thefts 

from the park should be effectively applied in RCNP as well 

as in the forests and grasslands of the impact zone managed 

directly by RCNP. The park should not be opened to 

villagers to provide forage resources at any time of the 

year. Providing forage would encourage villagers to 

increase their herds and more importantly it undermines 

programs aimed towards making farmers self-sufficient in 

their forage supplies. 

11. A small number of "community-firewood depots" should be 

started in selected wood-scarce villages under the 

supervision of RCNP. Supplies for such depots can corne from 

annual park-road maintenance, drift wood, and wood 

confiscated from firewood poachers. The depots should run 

on a supply basis and not on the basis of demand. Firewood 

should be sold to local people only for local use. 

12. Instead of free distribution of "improved" ceramic

insert cook-stoves to the villagers, a better strategy would 

be to design stoves for area and culture specific needs in 

consultation with the users. With this program, owners 



after some training should be able to make such stoves 

themselves cheaply on-site. 
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13. The promotion of gobar (bio) gas technology at least at 

the current level of subsidy should continue. The subsidy 

can be increased, but even at 50 percent subsidy only a 

small percentage of Chitwan farmers would be able to afford 

it. This limitation should be borne in mind. 

14. RCNP should consistently work to induce a gradual 

behavioral change on the part of farmers towards stall

feeding their livestock from fodder originating from their 

own farms or community plantations. 

15. RCNP should provide opportunities for farmers to adopt 

technologies that can help them to increase the efficient 

use of agricultural by-products. 

PARK-ORGANIZED ANNUAL GRASS-CUTTING OPERATION 

16. Monitoring of resources harvested from RCNP should be 

made an integral part of the grass-cutting operation and the 

results should be used to protect resources from over

harvest. 
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17. The shortage of thatch grass in the park is expected to 

grow in the future. RCNP should adopt one or both of the 

following policies: (i) RCNP should manage grasslands to 

maintain existing stands of siru (thatch grass) and to 

recover the former stands in the park. (ii) RCNP should 

promote alternate roofing materials by making materials 

readily available at local markets at a fair price or 

preferably at subsidized price in order to reduce the demand 

for grasses. 

18. All harvest of thatch grass prior to the official 

season, whether for RCNP's provisions or for the hotels 

located inside the park, should be stopped. Building codes 

for national parks and hotels inside the park should 

prohibit or strictly limit the use of thatch grass. 

19. The "unofficial permit" of firewood harvest during the 

grass-cutting should continue until previously described 

long-term firewood related programs yield results. 

20. Studies are required to understand the effect of 

repeated intensive harvest of kans grass because of the 

demand created by a nearby paper mill. A controlled harvest 

of kans grass may be inevitable in the future particularly 

if such harvest trends continue. 
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21. RCNP should initiate programs to help injured people 

during the grass-cutting by providing on-site first-aid 

treatments and, if required, transporting them to a nearby 

hospital. 

22. The ban on bringing bullock carts and tractors into the 

park should continue. 

CROP AND LIVESTOCK DEPREDATION BY PARK WILDLIFE 

23. All human settlements and agricultural fields within 1 

km of the park boundary are in a high risk zone for crop and 

livestock depredation by the park wildlife. This zone 

should be continuously monitored by RCNP and whenever damage 

becomes sUbstantial in any area, park authorities should 

launch preventive measures. Some examples: Provide wood to 

villagers to build look-out machans, provide effective noise 

making tools or distracting devices to affected villagers, 

kill or trans locate "problem" individuals of endangered 

species, help farmers to kill invading non-endangered wild 

animals, encourage farmers to unite for collective watching 

of fields, and coordinate with local farmers in collective 

digging of trenches and installing effective fences (live, 

barbed, or electric) to reduce rhino-damages. 
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24. Any new settlement near the park boundary should be 

designed as far as possible to include "house-barriers" 

facing the park in order to prevent wildlife from entering 

the fields. 

25. RCNP should promote cooperation among concerned 

government agencies in erecting river-dikes on the village 

side of the river to protect fields from invading animals 

like the rhino. 

26. A cash compensation for crop/livestock damages is not 

recommended because it may undermine the traditional system 

of protection. However, a relief fund should be set up to 

pay farmers suffering exceptional damages to livestock, or 

injuries or deaths of humans. 

27. Inexpensive measures to protect domestic birds from 

small carnivores should be explored. Studies are required 

to understand population fluctuations of small carnivores in 

relation to the growing phases of major agricultural crops. 

OTHERS 

28. For other park resources (such as edible fruits and 

vegetables, plants and animal parts used in local medicines, 
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plants used to make domestic appliances and utensils, and 

wild animals and birds including collection of eggs and 

honey as sources of nutrition), the exploitation policies 

should be guided as described in Nos. 3 and 4. This 

includes tapping of water from the park rivers and springs 

as sources for drinking water or for irrigation. 

29. Creation of seasonal jobs that integrate well with the 

household labor demand should be a general policy of RCNP to 

improve its relations with the local people. The park

promoted tourism should be guided by this principle. 

3Q. New resort-hotels within RCNP should not be permitted 

and those already existing should be gradually phased out. 

such hotels should be permitted only outside of the park and 

only non-consumptive use of the park should be permitted. 

31. The impact of further increases in the use of capital 

intensive Green Revolution technologies on the overall 

environment of RCNP and particularly on the marginal farmers 

should be monitored in the conservation interest of the 

park. RCNP should lobby for easy bank loans and inexpensive 

agriculture insurance for poor farmers in order to protect 

them from becoming landless. RCNP should promote 

sustainable agricultural development to reduce large scale 
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environmental problems. 

32. RCNP should provide compensation for the private lands 

that are eroded and become part of the national park. Any 

park land left outside by such processes should be put under 

community management to produce fuelwood and forage for the 

local people. 

33. The number of armed guards in the park should be 

limited to small groups of mobile units. Firearms should be 

eliminated from guards in peripheral areas of the park. The 

peripheral areas should be guarded by trained civilians 

equipped only with batons and backed by armed guards in 

emergencies. 

34. In the changing political context in the country, 

minority ethnic groups will be demanding a greater share of 

economic resources and political power than they possessed 

in the previous systems of government. The park planners 

should be aware of potential ethnic conflicts while making 

any decisions that affect the population in the park 

neighborhood. 
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APPENDIX A 
ADDITIONAL TABLES MENTIONED IN THE TEXT 
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Table 1. Socio-demographic groups most likely to support 
tree planting. Based on comparison of demographic groups, 
interested in tree planting (sample of 140).* 

1. Ethnic groups: 

(i) Bahun (Hindu Upper Class) 
(ii) Tharu (Indigeneous Ethnic Group) 

2. Farmers without off-farm incomes. 

3. People migrated during 1950s through 1970s. 

4. At least one member of the household is: 

(i) 
(ii) 
(iii) 
(iv) 

Educated up to SLC or higher. 
Working in park related tourism business 
school teacher 
Practicing traditional skills for living 
(for example, carpenter, mason, basket weaver) 

5. Landholding larger than 20 katha (0.68 ha). 

6. Who have previous experience of tree planting. 
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7. Who do not perceive losing their land titles because of 
planting trees. 

8. Who use tripod (odan) type of stove. 

9. Who could afford to install gobar gas plant if 50 
percent subsidy were provided. 

10. Who expressed their willingness to pay small amount for 
fuelwood, if options (of part cash part labor) were 
available. 

* The cases differing by at least 5 percent from average 
have been presented here. 



Table 2. Number of family-size gobar (bio) gas plants 
installed through the promotional programs in the village 
units of Chitwan District adjoining to Royal Chitwan 
National Park.* 

Number of households owning plants 
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Location Mettalic drum 
(Sizes in cubic m) 

Masonry dome 
(Sizes in cubic m) 

(Village Units) 2.8 5.7 9.9 14.2 6 10 15 20 Total 

East Chitwan 

Piple 
Bhandara 
Kathar 
Kumroj 
Padampur 
Bachhouli 

west Chitwan 

Patihani 
Jagatpur 
Meghauli 
Sukranagar 
Dibyanagar 
Gunjanagar 

Madi Valley 

Gardi 
Baghauda 
Kalyanpur 
Ayodhyapuri 

1 

2 

3 

2 
1 

1 
7 

1 

1 
4 

1 

1 6 

4 6 

5 
8 

2 27 

2 
1 

3 

1 
2 
4 
6 1 

14 2 
14 

o 
13 

1 
4 
o 
3 

13 
3 
4 

13 
25 
52 

1 
4 
o 
1 

Totals 3 18 1 6 7 52 47 3 137 

* From the records of Gobar Gas and Agricultural Machinary 
Sub-Branch Office, Bharatpur (Chitwan). 



Table 3. Livestock population and densities in 14 sample wards in Chitwan District 
(based on the total counts). 

Sample ward Area Weighted Heads of livestock Total Densitv of livestock 
(ha) distance livestock (No./sq Jan) 

to the cattle Buffalo Goats/ pigs units* Cattle Buffalo Goats 
park (krn) sheep /sheep 

Piple 119.8 0.58 114 40 68 3 122.63 95.2 33.4 56.8 
(Ward no.8) 
Bhandara 156.9 3.70 414 123 147 30 406.12 263.9 78.4 93.7 
(Ward no.2) 
Kumroj 209.5 0.89 228 149 119 0 304.39 108.9 71.1 56.8 
(Ward nO.4) 
Bachhouli 186.3 3.25 265 92 107 1 274.66 142.2 49.4 57.4 
(Ward nO.4) 
Padampur 360.2 0.23 265 72 145 19 271. 40 73.6 20.0 40.3 
(Ward no.8) 
Jagatpur 487.4 1.22 565 698 364 52 1002.66 115.9 143.2 74.7 
(Ward nO.1) 
Sukranagar 171. 6 3.58 238 144 205 0 325.67 138.7 83.9 119.5 
(Ward nO.4) 
Meghauli 236.3 0.47 625 258 111 0 638.76 264.5 109.2 47.0 
(Ward nO.2) 
Meghauli 316.3 0.82 460 361 179 0 623.35 145.4 114.1 56.6 
(Ward nO.4) 
Gunjanagar 288.8 2.49 337 399 357 14 641. 49 116.7 138.2 123.6 
(Ward no.2) 
Gardi 313.4 1.15 419 129 195 0 411. 30 133.7 41.2 62.2 
(Ward nO.7) 
Kalyanpur 304.3 3.45 272 324 253 0 504.20 89.4 106.5 83.1 
(Ward nO.3) 

Table 3. continued in the next page 
N 
~ 
ex> 



Table 3. continued ..• 

Ayodhyapuri 497.3 
(Ward no.1) 

Ayodhyapuri 194.6 
(Ward no.8) 

TOTALS 3842.67 

0.89 

0.20 

404 239 

530 248 

5136 3276 

179 o 500.29 81.2 48.1 36.0 

199 o 590.89 272.4 127.4 102.3 

2628 119 6617.81 

* LivestocklITn~is calculated as follows: adult female buffalo = 1.00, adult male 
buffalo = 0.76, young buffalo = 0.66, buffalo age/sex unspecified = 0.81, cow = 0.69, 
ox = 0.89, young cattle beast = 0.37, cattle beast age/sex unspecified = 0.65, adult 
male sheep/goat = 0.23, adult female sheep/goat = 0.20, young sheep/goat = 0.11, and 
sheep /goat age/sex unspecified = 0.18. Pigs have been excluded in the computation. 

N 
~ 
\D 
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Table 4. Farmers' strategy of stall-feeding of livestock in 
the villages of Chitwan District, near or adjacent to Royal 
Chitwan National Park. Results based on the responses of 140 
randomly selected interviewees. 

LIVESTOCK 
TYPES 

Cow calves 
Buffalo calves 
Cow heifers 
Buffalo 
heifers 

Milching cows 
Milching 
buffalo 

STALL-FED: Percent of the total owned 
(Actual numbers in parentheses) 

For 12 
months 

For 6-11 For 1-5 Let loose 
months months everyday TOTALS 

43.5(10) 
45.5(10) 
25.0(7) 
35.5(11) 

13.0(3) 
13.6(3) 
14.3(4) 
22.6(7) 

21.7(5) 
22.7(5) 
17.9(5) 
16.1(5) 

42.9(9) 14.3(3) 19.0(4) 
49.0(25) 27.5(14) 15.7(8) 

21.7(5) 
18.2(4) 
42.9(12) 
25.8(8) 

23.8(5) 
7.8(4) 

99.9(23) 
100.0(22) 
100.1(28) 
100.0(31) 

100.0(21) 
100.0(51) 

Cows between 10.0 (1) 10.0(1) 
milches 

0.0(0) 80.0(8) 100.0(10) 

5.6(1) 33.3(6) 100.0(18) Buffs between 38.9(7) 22.2(4) 
milches 

Oxen 
Adult he
buffalo 

Old oxen 
Old he
buffalo 

26.2(16) 29.5~18) 29.5(18) 14.8(9) 
57.7(15) 11.5(3) 19.2(5) 11.5(3) 

Old cows 
Old she
buffalo 

Goats and 
sheep 

pigs 

0.0(0) 
0.0(0) 

0.0(0) 
100.0(1) 

25.0(1) 
0.0 (0) 

28.6(2) 
0.0 (0) 

69.8(30) 11.6(5) 

100.0(5) 0.0(0) 

0.0(0) 
0.0(0) 

0.0(0) 
0.0(0) 

7.0(3) 

0.0(0) 

75.0(3) 
0.0(0) 

71.4(5) 
0.0(0) 

11.6(5) 

0.0(0) 

100.0(61) 
99.9(26) 

100.0(4) 
0.0(0) 

100.0(7) 
100.0(1) 

100.0(43) 

100.0(5) 
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Table 5. The grass-cutters entering Royal Chitwan National 
Park in 1990 from designated entry points located in the 
Chitwan District, and numbers of them interviewed. 

Entry points 

EAST CHITWAN: 

Khagendramalli 
Amrite 
Bhawanipur 
Sauraha 
Dumariya 

WEST CHITWAN: 

Jarneli 
Ghatgain 
Kasara 
Dhruba 
Sukhebar 
Vimle 
Baghmara 
Dadreni 
Ganjapur 

MADI VALLEY: 

Bankatta 
Dhoba 
Botesimara 
Ghaghar 
Baghai 

Total no. of 
entry permits 
sold 

5~993 
5,151 
2,D79 
5,999 
2,361 

1,768 
3,033 
4,445 
3,368 
1,784 
1,754 

652 
2,196 
1,825 

1,648 
2,293 
1,972 

832 
521 

49,674 

Respondents 

Number 

177 
178 
105 
132 
118 

88 
116 
132 
141 

69 
72 
32 
92 
67 

80 
85 
65 
41 
24 

1,817 

Percent of 
total 

9.8 
9.8 
5.8 
7.3 
6.5 

4.9 
6.4 
7.3 
7.8 
3.8 
4.0 
1.8 
5.1 
3.7 

4.4 
4.7 
3.6 
2.3 
1.3 

100.0 
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Table 6. Representation of ethnic groups in the 1990 grass
cutting in Royal Chitwan National Park compared with their 
representation in nearby villages.* 

Religio-ethnic 
groups 

Hill ethnic groups 

Gurung 
Tamang 
Magar 
Newar 
Rai/Limbu/Dura 
Danuwar Rai 
Praja/Chepanag 

Sub-total 

Hindu upper class 

Chhetri/Thakuri 
Bahun 
Giri/Puri 

Sub-total 

Indigenous ethnic 

Tharu 
Kumal 
Darai 
Bote 

Sub-total 

Hindu lower class: 

Kami 
Damai 

Individuals 
represented in 
the sample of 
grass-cutters 

Number Percent 

76 4.4 
83 4.8 
48 2.8 
39 2.2 
18 1.0 
17 1.0 

9 0.5 

290 16.7 

188 10.8 
494 28.4 

10 0.6 

692 39.8 

groups 

488 28.1 
34 2.0 
36 2.1 
33 1.9 

591 34.1 

83 4.8 
30 1.7 

Table 6. continued in the 

Households represented 
in the total counts of 
14 randomly selected 

wards 

Number Percent 

130 6.2 
77 3.7 
65 3.1 
42 2.0 
27 1.3 
16 0.8 

2 0.1 

359 17.2 

153 7.3 
575 27.5 

27 1.3 

755 36.1 

463 22.2 
166 7.9 

67 3.2 
45 2.2 

741 35.5 

118 5.6 
46 2.2 

next page 



Table 6. continued ... 

Sarki 28 1.6 24 1.1 
Bhujel/Gharti 7 0.4 13 0.6 

Sub-total 148 8.5 201 9.5 

Others: 17 1.0 33 1.6 

Valid samples 1738 100.1 2089 99.9 

Missing samples 76 13 

Total 1814 2102 

* Samples representing grass-cutters might not have 
necessarily come from the 14 randomly selected wards. 
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Table 7. Resources collected by various ethnic groups during the 15 day grass-cutting 
in 1990 in Royal Chitwan National Park (no. of loads). 

Basis ** Average no. of loads removed in 15 day 
of grass-cutting 

Khar Khadai Simthi Babiyo Firewood Others Total 

Average 
members 

in the 
house* Ethnic groups* 

Hill Tribes 
(n=291) 

Hindu Upper 
Class(n=692) 

Kumal 
(n=34) 

Tharu 
(n=488) 

Bote/Darai 
(n=69) 

Hindu Lower 
Class(n=148) 

others 
(n=92) 

Weighted 
Average 
(N=1814) 

H 
I 

H 
I 

H 
I 

H 
I 

H 
I 

H 
I 

H 
I 

H 
I 

39.969 21.402 3.557 
5.457 2.922 0.486 

41.854 18.201 3,681 
5.397 2.347 0.475 

37.176 24.471 6.598 
3.729 2.454 0.662 

51.703 50.701 8.037 
4.270 4.189 0.664 

59.159 33.130 6.029 
5.857 3.280 0.597 

38.959 12.189 3.176 
5.295 1.657 0.432 

59.435 22.793 4.511 
6.702 2.570 0.509 

45.427 27.885 4.977 
5.040 3.094 0.552 

3.103 7.687 
0.427 1.049 

3.535 10.540 
0.456 1.395 

5.500 15.598 
0.552 1.565 

7.203 8.599 
0.595 0.710 

5.348 11.203 
0.530 1.109 

1.770 7.176 
0.241 0.975 

5.272 11.522 
0.595 1.299 

4.502 
0.500 

9.453 
1. 049 

0.045 
0.006 

0.132 
0.020 

0.529 
0.053 

1. 266 
0.105 

0.217 
0.022 

0.000 
0.000 

0.609 
0.069 

0.447 
0.050 

* Numbers in parentheses indicate total number of valid samples. 
** Basis of comparison: H = Household, I = Individual. 

75.763 7.325 
10.343 (n=283) 

77.943 7.755 
10.051 (n=687) 

89.872 9.970 
9.014 (n=33) 

127.509 12.104 
10.535 (n=483) 

115.086 10.101 
11. 395 (n=69) 

63.270 7.358 
8.599 (n=148) 

104.142 8.868 
11. 744 (n=91) 

92.691 9.013 
10.284 (N=1794) 

N 
(J1 

~ 



Table 8. Calculation of resources removed from the Royal Chitwan National Park during 
the 15 day grass-cutting in 1990. Estimation based on the responses of 1814 randomly 
selected interviewees entering the park from the chitwan District. 

Resource 
type 

Khar 

Khadai 

simthi 

Babiyo 

Firewood 

others 

Total 

Calculation: 
No. of X Average no. of X 
people loads harvested 

per person 

Average ) 
weight/ 
person (kg) 

61,614 X 5.040 X 39.4 = 12,235,061 kg 

61,614 X 3.094 X 35.2 = 6,710,307 kg 

61,614 X 0.552 X 28.2 959,108 kg 

61,614 X 0.500 X 21,9 674,673 kg 

61,614 X 1.049 X 46.3 2,992,511 kg 

61,614 X 0.050 X 20.2 62,230 kg 

(Unadjusted: 23,633.9 m ton) 

Correction 
factor* 

0.847 

0.916 

0.894 

0.934 

1.000 

1.000 

Total Resource 
harvested 
in 15 days 

(m ton) 

10,363.1 

6,146.6 

857.4 

630.2 

2,992.5 

62.2 

21,052.0 

* Factor for the availability of resources derived from the questions related to the 
interviewees' previous year (1989) of experience. Valid responses: n=1647 (khar); 
n=1474 (khadai); n=1188 (simthi); and n=1085 (babiyo). 

N 
(J'1 
(J'1 
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Table 9. Kans grass (Saccharum spontaneum) harvest survey 
after the 15 day grass-cutting in Royal Chitwan National 
Park in the year of 1990. 

Transect Location 
No. 

No. of 
plots 

(1.5X1.5 m) 

1 Bankatta 15 
2 Dhruba 15 
3 Bhimle 15 
4 Khagendramalli 15 

(central) 
5 Jarneli 15 
6 Dumariya 15 
7 Bodreni 15 
8 Khagendramalli 15 

(Sungurmara) 
9 Khagendramalli 15 

(Kuchkuche) 
10 Amrite 15 
11 Dhoba 15 
12 Botesimara 15 

Total 180 
Average 15 

Biomass harvested of the 
total available in plots: 
average for the transect 

(percent) * 

77.6 
93.0 
98.0 
98.0 

96.3 
95.5 
95.5 
98.0 

98.0 

95.1 
18.8 
55.7 

85.0 

* Average calculated based on mid-point values of class 
intervals: Class I 0-5%; Class II 6-25%; Class III 26-50%; 
Class IV 51-75%; Class V 76-95; and Class VI 96-100. 
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Table 10. Harvest survey of grass-reeds (Narenga 
2or2horycoma and Saccharum bengalense) along the park road 
from Kasara Ghol to Dudhawra Khola (via Lamital) in Royal 
Chitwan National Park after the 15 day grass-cutting in the 
year of 1990.* 

Transect No. of plots Total no. Total no. Total no. 
(Every (1.5 m X of sterns of sterns of sterns 
1 Km) 1.5 m) removed uncut in plots 

1 3 36 7 43 
2 7 33 40 73 
3 7 39 25 64 
4 3 0 12 12 
5 1 0 2 2 
6 3 0 22 22 
7 6 0 61 61 
8 4 14 61 75 
9 3 0 29 29 

10 7 12 86 98 
11 7 16 118 134 
12 9 68 55 123 
13 8 76 98 174 
14 10 85 107 192 

Totals 78 379 723 1102 

Percent of available grass-reeds removed: 
379/1102 X 100 = 34.4 

* Only sterns about the size of thumb or larger were counted. 



Table 11. Crop damages by wildlife for approximately one calendar year (beginning 
September 1, 1989) in 14 sample wards of Chitwan District. 

Study wards Weighted Gross Percent Net area Equi- Adjusted Weeks 
distance area bound- damaged: valent percent of 
to the of the ary NAD loss damage record 
park ward touch- in for a keeping 
(km) (ha) ing (ha) NRs. calendar 

Piple W8 1 0.58 119.79 26.7 0.08 843 0.07 48 
Bhandara W2 3.70 156.90 0.0 0.08 1247 0.06 47 
Kumroj W4 2 0.89 209.47 18.8 3.33 33322 1. 76 47 
Bachhouli W4 3.25 186.32 0.0 0.05 749 0.03 47 
Padampur W8' 0.23 360.17 64.0 5.48 51053 1. 68 47 
Jagatpur W1 1. 22 487.41 16.4 10.85 99161 2.82 41 
Sukranagar W4 3.58 171. 59 0.0 0.02 161 0.01 45 

Table 11. continued in the next page 

1 Piple: A strip of trEe plantation exists between the park and the cropland. 
There is also a relatively wide river-bed adjacent to the park. A portion of the 
ward is protected by a high river dike. The adjoining park-forest may have low 
chital population. 

2 Kumroj: A strip of forest exists between the park and the cropland. There is a 
relatively wide river-bed between the park and the ward. 

3 Padampur: The river is not the boundary as elsewhere. Winter crops are relatively 
less extensive. The adjoining park-forest possibly has a low chital population. 

N 
(Jl 

OJ 



Table 11. continued ... 

Meghauli W2 4 

Meghauli W4 5 

Gunjanagar W2 
Gardi W7" 
Kalyanpur W3 7 

Ayodhyapur i W1 x 

Ayodhyapur i W8'1 

0.47 
0.82 
2.49 
1. 15 
3.45 
0.89 
0.20 

236.34 
316.31 
288.79 
313.39 
304.33 
497.28 
194.58 

35.7 
15.4 
0.0 
9.4 
0.0 

41.9 
48.0 

2.88 
1.42 
0.00 
4.45 
0.00 
2.83 

11.03 

24130 
13218 

o 
50657 

o 
32087 

119631 

1. 38 
0.53 
0.00 
1. 54 
0.00 
0.62 
6.02 

46 
44 
48 
48 
48 
48 
49 

4 Meghauli Ward No.2: The river (Narayani) that borders this ward is a big river 
with high water volume all-year round. Wildlife coming to raid crops in the 
villages come from isolated populations in the river islands. 

5 Meghauli Ward No.4: The Rapti River in this area flows in one channel and is 
stronger and deeper than upstream. 

6 Gardi: One side to the park is not separated by a river as elsewhere. Farmers 
in this area are suspected to have been killing crop-raiding wild boars on a 
regular basis. 

7 Kalyanpur: A gently climbing terrain exists towards the villages from the park. 

8 Ayodhyapuri Ward No.1: Low rhino population exists in the adjacent park 
forests. 

9 Ayodhyapuri Ward No.8: The park forests and other forests in the area possibly 
carry high populations of chital and wild boar. 

N 
(J'1 

\.0 



Table 12. Livestock depredation by wildlife in 14 sample wards in Chitwan District 
during one calendar year (beginning September 1, 1989) (n = 2088). 

Study Wards 

Piple W8 
Bhandara W2 
Kumroj W4 
Bachhouli W4 
Padampur W8 
Jagatpur W1 
Sukranagar W4 
Meghauli W2 
I>leghauli W4 
Gunjanagar W2 
Gardi W7 
Kalyanpur W3 
Ayodhyapuri W1 
Ayodhyapuri W8 

Totals 

Average 
weighed 
distance 

(km) 

0.58 
3.70 
0.89 
3.25 
0.23 
1.22 
3.58 
0.47 
0.82 
2.49 
1.15 
3.45 
0.89 
0.20 

Average/ 
household/year 

Total 
LUi 

Mammalian livestock lost in a year 

Livestock Total in the 
ward --------------- LUi 

catt buff goats/ lost 
sheep 

123.5 0 
415.1 2 
304.4 0 
275.0 0 
277.1 5 

1018.3 3 
325.7 0 
638.8 0 
623.4 0 
645.7 0 
411. 3 19 
504.2 0 
500.3 6 
590.9 28 

6653.7 64 
3.2 

o 
o 
o 
o 
2 
1 
o 
o 
o 
o 
1 
o 
1 

17 

22 

o 
o 
o 
o 

10 
o 
o 
1 
o 
o 
1 
3 
o 

18 

33 

o 
1. 78 

o 
o 

6.96 
2.91 

o 
0.11 

o 
o 

14.10 
0.56 
4.99 

36.82 

68.23 
0.035* 

Percent 
LU lost 
to the 
total 

o 
0.43 

Q 
o 

2.51 
0.29 

o 
0.02 

o 
o 

3.43 
0.11 
1.00 
6.23 

Monet
tary 
10ss2 
(NRs. ) 

o 
4000 

o 
o 

14230 
6200 

o 
100 

o 
o 

18550 
1200 
8200 

77045 

129525 
67* 

(US$2.23) 

Avian stock 
Birds Monet-
lost tary 
in loss for 
about birds2 

a year (NRs.) 

84 
7 

193 
29 

165 
NA 

187 
62 
13 
NA 
60 
NA 
NA 

106 

4605 
455 

9175 
1015 
4957 

NA 
4415 
2280 

910 
NA 

3110 
NA 
NA 

4905 

35827 
32* 

(US$1. 07) 

1 Livestock UnfE--(LUY:· The compuFat-ron 6-flivestock- unit has been described--in Table 
3 (this Appendix) and in the Chapter VIII. 

Table 12. continued in the next page .•• ____________________ _ 
N 
0'1 
o 



2 Where the price estimate was not provided by the victim, following standarized 
price-list (NRs.) has been used. GoatsLsheep: young = 100, sub-adult = 300, adult 
= 600; cattle: young = 200, sub-adult (female) = 500, sub-adult (male) = 1000, 
milking cow = 1000, active ox = 2000, old cow or ox = 250; buffaloes: young = 
500, sub-adult = 1000, milking female = 4000, active adult male = 2000, old 
buffalo = 1000; chicken: young = 20, sub-adult = 35, adult = 70; ducks: young = 
25, sub-adult = 40, adult = 80; pigeons: young = 10, adult = 20. 

* Adjusted for 52 weeks based on the available data of 41-49 weeks of record-keeping 

N 
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