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Abstract: Lagong Hill Forest Reserve, gazetted as a forest reserve, is rich in forest biodiversity and
is also a water catchment area. The aim of this paper is to assess Lagong Hill Forest Reserve from
the perspective of sustainable development. The concept of resource transition by relying on nature’s
“income” without depleting its “capital” is applied. Inclusive in the assessment of sustainable
development is cultural pluralism as there are two indigenous settlements in this forest reserve. The
major findings are related to the economic activities of quarrying, timber production and ecotourism,
and the livelihood of the indigenous villagers, in terms of their impact on sustainable development.
Quarrying is an extractive industry based on finite resources. This is basically depleting the “capital”
of this forest reserve. In addition, rehabilitation and beautification works needs to be taken at the end
of the concession period to prevent rock fall or landside and also for aesthetics respectively. The
adoption of Reduced Impact Logging on a compartmental basis can lead to sustainable timber by
tapping on natures ‘income” without depleting its “capital”. However, a more detailed scientific
research needs to be undertaken to assess the impact of quarrying and timber production on soil
erosion, water catchment functionality and forest biodiversity. The park management of the ecotourism
resort accords the highest priority towards nature conservation. Nature conservation is tapping on the
“interest” without depleting its “capital”. However, a scientific determination of carrying capacity is
required for its expansion plan. The indigenous people not only “take” from the forest in terms of fish
and forest produce but also “give” in return by being the custodians or guardians of the forest. The
in-situ development for the indigenous villagers helps to ensure the continuity of their traditional
lifestyle. The quarrying concessionaires and timber licensee employ the indigenous people as manual
workers. More could be done in terms of corporate social responsibility by empowering the indigenous
workers via career management and skills training. The park management lacks an outreach initiative
to incorporate the indigenous villagers in a symbiotic manner to develop community-based ecotourism.

Key words: Sustainable Development, Forest revenue, Nature Conservation, Indigenous people,
Timber Production and Quarrying.

INTRODUCTION

Lagong Hill Forest Reserve, the area of study, has been gazetted as a forest reserve. Lagong Hill Forest
Reserve is located between 30 15’ and 1010 19’, and is approximately 20 kilometres from the city of Kuala
Lumpur.  Lagong Hill Forest Reserve has a total area of 3624.1 hectares (Rawang Forestry Department 2000).
Besides being gazetted as a forest reserve, Lagong Hill Forest Reserve is also gazetted as a Highly
Environmentally Sensitive Area. It is also classified under the International Management Unit for the
Conservation of Nature and Natural Resources (IUCN). Lagong Hill ranges from an altitude of 290 metres to
approximately 575 metres at the peak  (Putz 1978). The river sources for Buloh River, Jinjang River, Kuang
River and Keroh River are located within Lagong Hill Forest Reserve, which also acts as a water catchment
area.  However, within this forest reserve, economic activities abound and together with human settlements
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form part of its socioeconomic cum historical legacy (Er, 2010). Indigenous people populate the human
settlements.  Indigenous people, despite whichever tribe they are from, are collectively known as Orang Asli
in Malaysia.

There are various arguments about the definition of sustainable development. The Brundtland Report
defines sustainable development as “meeting the needs of the present without compromising the ability of
future generations to meet their own needs” (United Nations 1987). Cunningham & Cunningham (2008)
indicate that one of the goals of sustainable development is the concept of resource transition by relying on
nature’s “income” without depleting its “capital”.  This particular goal would be use as the basis in analyzing
and assessing the economic activities in terms of their path towards sustainable development.  As there are
two indigenous settlements in the Lagong Hill Forest Reserve, cultural diversity is one of the cornerstones
towards the path of sustainable development. The Universal Declaration on Cultural Diversity (UNESCO 2001)
states that “cultural diversity is as necessary for humankind as biodiversity is for nature”.  Indigenous people
in most parts of the world are very often sidelined in terms of mainstream development.  The unique cultures
of indigenous people and their traditional ways of life are at times fast disappearing. Promoting cultural
pluralism is one of the best ways to promote sustainable development as indigenous people, in most cases, are
the custodian of the forest. Promoting cultural pluralism also means promoting the progress of mankind in
general.      

The aim of this paper is to assess Lagong Hill Forest Reserve from the perspective of sustainable
development.  This evaluation encompasses the economic activities namely quarrying, timber production and
ecotourism that are located within Lagong Hill Forest Reserve and their impact on sustainable development.
The socioeconomic livelihood of the indigenous settlements in Lagong Hill Forest Reserve is also taken into
consideration as sustainable development takes into account empowerment and an enhanced quality of life for
mankind.

2.0 Research Methods:
The research methods comprise of the collection and analysis of both secondary and primary data.

Secondary data is collected from the Forestry Departments, Statistics Department, the Orang Asli (Indigenous
People) Affairs Department, company records, newspaper reports, academic journals, and nature travellers’
websites.  The secondary data are basically complementary and supplementary in nature.  Primary data is
collected via an open-ended questionnaire through in-depth interviews with key informants. The key informants
identified are from the Forestry Department, the Orang Asli (Indigenous People) Affairs Department,
management of the ecotourism park, company representatives and Tok Batin (Village Heads) and selected
villager informants. Observation is also utilized to verify and complement primary data collected through in-
depth interviews.

RESULTS AND DISCUSSION

The results and discussion will be classified according to specific economic activities and their impact on
their environment, and the socioeconomic livelihood of the indigenous people within Lagong Hill Forest
Reserve.  

3.1 Quarrying:
There are altogether 6 concessionaire quarries in Lagong Hill Forest Reserve.  Based on the concessions

awarded, quarrying activities will continue until 2027. Quarrying activities related to blasting and production,
like crushing and premixing, are located within the concession area. The commencement of quarrying would
definitely have an impact on the existing flora and fauna on the hilly terrains of the concession areas. 

Another important environmental consideration is Lagong Hill Forest Reserve acts as a water catchment
area for a few river sources.  If the water catchment is affected by quarrying, it will have an adverse impact
on the river system. Thus far, there is no definitive scientific study being carried out to determine whether the
concessionaire areas are part of the water catchment area. In addition, any activity associated with blasting and
production of quarry products will contribute to dust and noise pollution.  The minimum noise level allowed
for quarrying is 39.7 dBA and ranges to a maximum of 48.3 dBA.  One of the concessionaires revealed a
range of 44.2 to 44.7 dBA for blasting from a distance of 500 metres.  Even though the noise level from
blasting is within permissible limits, it might have an impact on the fauna, especially for birds. As there are
six concessionaires in the area, a fair number of blasting would be carried out during working hours. Thus far,
there is no scientific study being carried out to determine the impact of blasting on fauna, especially birds.
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The end of the concession period also carries with it another set of problem. The terracing and scaring
of the terrains would not be pleasing from an aesthetic perspective. The hilly terrains would be reduced to
flatten land, hill remnants or a combination of both. Hilly terrains that have been flattened, post-quarrying, are
often used for housing development.  However, housing development in Lagong Hill Forest Reserve is not
appropriate as it is classified as a forest reserve and also as a highly environmentally sensitive area. There is
also a need to rehabilitate and beautify the ex-quarry to reduce the danger of landslide or rock fall and for
reason of aesthetics respectively. A good local benchmark to be used is the Penang Botanical Garden where
a section of the garden has terraced quarry remnants. A beautification cum rehabilitation exercise has taken
place where appropriate plants are planted on the remnant hills or rock slops to avoid rock falls and erosion.
This is also done for aesthetic reason as the physical scars undergo a makeover.  

The quarry outputs are then transported to their customers outside the Lagong Hill Forest Reserve. Roads
have to be constructed for transportation needs. The construction of a road system within this forest reserve
and its impact on the environment needs to be scientifically researched. 

Managerial, supervisory and clerical staff who are employed by all the quarries are Malaysians who are
not locals of the Lagong Hill Forest Reserve.  On the other hand, the production labour comprises of a mix
of indigenous people from Lagong Hill Forest Reserve, locals residing in the surrounding vicinity of Buloh
River, Rawang and Kepong as well as foreign contract workers.  Empowerment and provision of financial
benefits to local indigenous community from a sustainable development perspective is given very little
attention.

3.2 Timber Production: 
Timber production is awarded on a licensing basis. The license is based on designated compartment(s).

The rationale is that logging will move from one compartment to another to allow for regeneration. The
licensee has to abide strictly to the guidelines for Reduced Impact Logging.  It is claimed that Reduced Impact
Logging will lead to improvement in river quality at the post-logging stage. Currently, the licensee has
contracted out timber harvesting to a third party. The license is issued under the National Forestry Act 1984
with the District Forest Officer as the supervisory authority. 

As Reduced Impact Logging is conducted on a compartmental basis to allow for regeneration, the criterion
for sustainable development seems to be fulfilled. As this is an environmentally sensitive area due to its steep
terrain, water catchment area and forest biodiversity, the adoption of Reduced Impact Logging is much more
environmentally friendly as compared to conventional logging. However, the adverse possibility of water run-
off and erosion, the impairment to the water catchment area and forest biodiversity need to be researched and
taken into consideration on a long-term basis. However, (Mohd Shahwahid & Awang Noor 1999) reported a
sediment concentration of 46.79 mg/litre of water for Compartment Protection, 100.97 mg/litre for Reduced
Impact Logging and 109.98 mg/litre for Conventional Logging. The average water treatment cost was
RM0.213/m3 for Compartment Protection, RM0.252/m3 for Reduced Impact Logging and RM0.262/m3 for
Conventional Logging. This report shows that the best land-use option for water catchment area is
Compartment Protection with no logging whatsoever.  However, contrary to the above, some of the anecdotal
evidences point to the advantage of adopting Reduced Impact Logging as river water clarity has improved.
As such a more definitive research on hydrology under circumstances of Compartment Protection and Reduced
Impact Logging needs to be carried out. Research also needs to be carried out to determine whether Reduced
Impact Logging will contribute to sustainable timber. The water catchment area in Lagong Hill Forest Reserve
is important to the state of Selangor as Selangor is going to be a net importer of water due to the state’s lack
of self-sufficiency.  Under the Pahang-Selangor Inter-State Raw Water Transfer Project, the purchase of raw
water is at 10 sen per 1000 litres (Ooi 2008).

The extracted timber is then transported to its customers outside the Lagong Hill Forest Reserve. As such,
logging trails and a system of roads need to be built. As such, the impact on the environment needs to be
studied.  

The supervisory staff of the contractor are locals from the surrounding area. The manual workers comprise
of a mix of indigenous people from Lagong Hill Forest Reserve and locals from the surrounding vicinity.
Pecuniary interest is of the highest priority and the empowerment cum provision of financial benefits to the
indigenous people from a sustainable development perspective is given very little attention.

3.3 Ecotourism:
Ecotourism comes under the ambit of the Commonwealth Forest Park. The Commonwealth Forest Park

was formed in conjunction with the 14th Commonwealth Forest Conference in 1993 (Commonwealth Forest



Aust. J. Basic & Appl. Sci., 5(7): 364-370, 2011

367

Park and Resort 2009). This park is endowed with rich biodiversity and thus far 181 bird species, 18
mammalian  species, 34 amphibian  species, 94  reptilian species  and at  least 213 pest species have been
identified (Forest Research Institute of Malaysia 2008). In addition, there are various plants, flowers and exotic
trees. Bamboo species like Sesenduk and Buluh Betong, rarely found in Malaysia but endemic in Burma and
Thailand, can also be found in this park.  Rattan trees as tall as 64 metres are also seen in the forest habitat
(Jayasinghe 2009).

A concessionaire currently manages the Commonwealth Forest Park. The physical facilities within this park
comprise of a resort with 24 rooms, a multifunctional hall, a horse stable and an adjacent horse track, camping
ground, forest treks and a hanging canopy bridge.  The income-generating activities are conducting motivation
camps for students and corporations, corporate training through experiential learning, guided nature walks in
small groups, camping and horse riding related activities (Er & Jahari 2009). The park management has also
indicated that there is a plan to expand the hostel facilities to conduct motivational camps and team building
events. The planned additional hostel facilities will be constructed on existing cleared site for the resort without
encroaching on forested areas. However, as the expansion plan is to cater for more visitors, the ecological
impact of such a move has to be taken into consideration.  At this juncture, the carrying capacity of the
Commonwealth Forest Park is not known. Scientific base-line data in terms of carrying capacity is not
available and it is often determined by lodging facilities and manpower in organising the resort activities. This
is also the case for mountaineering in Mount Kinabalu where lodging facilities along the mountain trail and
the number of mountain guides determining carrying capacity. A scientific study to ascertain carrying capacity
would guide the resort management in determining whether to expand facilities or otherwise.

Nature conservation is given the highest priority by the resort management. The resort management and
staff are highly conscious of their role in maintaining biodiversity and care for the environment. Minimum
environmental impact and minimum carbon footprint based on existing resources is part and parcel of their
daily operations. 

Solid waste is generated from the cafeteria, lodging facilities, day-trippers and horse stable. The solid waste
generated from the cafeteria, lodging facilities and rubbish bins at designated spots in the resort are collected,
collated and transported to the foothills for proper disposal by the municipal authority. However, it would be
better if organic food waste and remnants were made into compost and used as fertiliser for the plants and
trees growing in the compound of the resort. In the horse stable, sawdust is used as a layering material to
absorb urine and faeces. This acts as a fly deterrent as flies can be a nuisance factor and can lead to health
problems. The soiled sawdust will be replaced every two days with the collected soiled sawdust burnt at a
designated spot. However, controlled burning in a closed environment with an air filtration system would be
a better alternative. However, the resort management does not have the deep pocket to initiate such a measure.

River water is drawn for the daily operation of the resort. The three major wastewater streams come from
the cafeteria, lodging facilities and stable. The wastewater is filtered and then channelled to the septic tank.
This is to ensure that there is no odour pollution. The septic tank undergoes chemical treatment on a monthly
basis to eradicate health threats.  Wastewater is never channelled to the river system and thus the resort does
not contribute in any way to river pollution. This is an eco-friendly measure as Lagong Hill Forest Reserve
also acts as a water catchment area. 

The national grid supplies electrical energy to the resort. Peak usage is during the weekends and school
holidays. The reliance on the national grid and not on renewable energy like solar energy or water turbine
generator is due to a lack of deep pocket. The investment cost in renewable energy is high and the return on
investment is relatively lower as compared to tapping the existing national grid that requires minimal
investment. 

The compound or open spaces in the resort are generally well maintained. However, higher incidences of
littering occur during the weekends. At present, there is no fee imposed on day-trippers visiting the forest park.
The day-trippers come for walks or to bicycle in the forest trails. Some of the day-trippers, lacking
environmental consciousness, litter along the forest trails. As a result, clean-up activities, especially along the
forest trails, have to be conducted by the resort employees on a regular basis. The resort management is
mulling the idea of imposing a fee for day-trippers to cover the cost of cleaning up the area.  

The managerial and supervisory staff are Malaysians who are not locals of Lagong Hill Forest Reserve.
The housekeeping staff comprise of a mix of locals who are staying in the nearby vicinity and also foreign
contract workers. There is a lack of outreach to integrate the indigenous people with the operations of the
resort. The common core precepts of ecotourism like empowerment and provision of financial benefits to the
indigenous community and conservation of cultural heritage via ecosystem protection are absent. 
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3.4 Settlements of Indigenous People:
The two indigenous villages in Lagong Hill Forest Reserve are known as Ulu Keledek Village and Bukit

Lagong Village.  These two villages belong to the Temuan tribe. The village headman is known as the Tok
Batin. Ulu Keledek Village has 5 families with a total of 28 people.  The houses in Ulu Keledek Village are
in the form of wooden structures. Bukit Lagong Village has 15 families with a total of 110 people. The houses
in this village are a mix of wooden structures and brick buildings. The brick buildings reflect on the
improvement in the livelihood of the indigenous villagers. 

These two villages have kept to their traditional way of life by fishing and gathering food, medicine and
tradable produce like agarwood from the forest.  The older generations, with little or no formal education, are
highly dependent on the forest as a source of livelihood.  Any excess are then sold in the nearby bazaar-like
open market. The younger to mid generations, who have better access to education and are of working age,
are either employed in the public or private sector. As mentioned earlier, some of the indigenous people work
as manual labourers in the quarries and timber camp within the forest reserve. However, in their free time,
especially during weekends, they would follow their older folk into the forest, thus keeping to their traditional
way of life. The indigenous villagers not only “take” but also “give” back by being the custodians of the
forest. The indigenous villagers are the eyes and ears of the forestry officials. Any encroachment in the form
of poaching and stealing of forest produce are reported to the forestry officials for further action to be taken.
The indigenous villagers have indicated that there were cases of encroachment in the past but till today the
sanctity of the forest reserve has not been breached. This is a testament to their role as custodians or guardians
of the forest. 

Some forest produce like agarwood are solely gathered for the purpose of trading. Agarwood middlemen
will come to the villages to purchase stocks at the price of Ringgit Malaysia 12 per kilogramme. The
indigenous villagers are mere gatherers and have not move up the value chain. Value-added activities like
drying, grinding, packaging and transporting the herbs, for example, should be part of the value chain. By
moving up the value chain, the market value multiplies more than four fold (Fernandez 2009). The Orang Asli
(Indigenous People) Affairs Department has not facilitated the move up the value chain based on the expert
knowledge of gathering forest produce. A case in point is agarwood. By moving up the value chain via
processing, prices range from a few US Dollar per kilo for the lowest quality to over US$30,000 (RM104,000)
per kilo for top quality oil and resinous wood (The Star 2008). Resinous wood is used as incense and for
medicinal purposes. Pure resin in distilled form is used for making perfume. The price tag of a matured tree
is about RM50,000 (Zakaria 2008). A good benchmark to be used would be the successful agarwood projects
in Vietnam and Thailand. The high demand from the perfumery industry and high price for the raw material
can be used as a carrot to encourage the Orang Asli to grow this species as a long-term investment. The
indigenous villagers need only grow between 5 to 10 agarwood trees around their house. At present, practically
all the indigenous villagers plant fruits and vegetables in the compound of their homes. Planting agarwood
would merely be an extension. The Forestry Department can provide the advisory service as well as the
seedlings and bacterial inoculation to induce the production of resins. 

An aquaculture project has been initiated with the aid of the Orang Asli (Indigenous People) Affairs
Department in Ulu Keledek Village. This is bringing in in-situ development to the indigenous villagers. The
lifestyle of the indigenous villagers is closely entwined to the forest by virtue of socio-historical legacy. By
bringing in in-situ development, there is a continuity of their lifestyle. This in-situ development, if managed
properly, can lead to a better quality of life. In addition, the Orang Asli (Indigenous) Affairs Department
facilitates indigenous school going children by providing them with transportation to and from school. A case
in point is the Bukit Lanjan experience (Koshy 2009). The indigenous people were displaced and placed
elsewhere in condominiums for singles and bungalows for families. The end result is many of the indigenous
people have left the area. The indigenous people desire in-situ development, as there is a continuation of their
existing lifestyle. The provision of school transportation, (nearby) public sector employment and the initiation
of an aquaculture project in Lagong Hill Forest Reserve reflect on this emphasis. In-situ development also
complements the role of the indigenous villagers as custodians of the forest.

The employment opportunities offered by the quarries concessionaires and timber licensee are work of a
manual nature. The resort management also did not take the opportunity to tap on the expert forest skills of
the indigenous people as forest guides or forest rangers. This lack of outreach in raising the socioeconomic
status of the indigenous people is not in line with one of the criterion of sustainable development, which is
uplifting the standard of living of the local community. A good benchmark to be used would be Heritance
Kandalama in Sri Lanka where the local communities are highly integrated with its ecotourism resort. The
hotel strives to benefit the local communities and preserve the cultural and natural heritage of the area. The
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hotel takes interest in not only their economic welfare but also their personal development. Over a long period
of time, the local residents were trained and promoted to more senior posts within the organization (Leong
2008).

4.0 Conclusions:
From an ecological standpoint, Lagong Hill Forest Reserve is an important water catchment area with rich

forest biodiversity. However, economic activities can have an impact on the ecological processes in this forest
reserve. Quarrying and timber production are bounded by legal contracts in relation to the concession or
licensing period. Quarrying of finite resources in a forest reserve leads to the depletion of “capital” and is
therefore not sustainable on a long-term basis. It may have ramifications, as Lagong Hill Forest Hill is also
a water catchment area. The end of the concession period also brings another set of problems. Rehabilitation
and beautification works need to be carried out to avoid landslide or rock falls and improving the aesthetics
of the remnants respectively.

Even though timber production is extractive in nature, the adoption of Reduced Impact Logging on a
compartmental basis allows for regeneration. Reduced Impact Logging on a compartmental basis can contribute
to sustainable timber. Reduced Impact Logging is akin to the tapping of nature’s “income” without depleting
its “capital”. Anecdotal evidences point to the fact that there is a reduction in soil erosion but past research
in another area indicates otherwise. 

A more definitive scientific research, inclusive of a hydrology and forest biodiversity study, needs to be
carried out to determine the ecological impact of quarrying and timber production on soil erosion, water
catchment functionality and forest biodiversity. Both these sectors, however, could do better in terms of
corporate social responsibility. The indigenous villagers are employed in both sectors as manual workers. The
terms and conditions for the award of concessions for quarrying and timber production are silent on the
involvement of the indigenous villagers. Empowerment in the form of career management and skills training
would help the indigenous people move up the human capital value chain. Their enhanced employment also
helps in security, as they are the custodians of this forest reserve.

The park management of Commonwealth Forest Park is sensitive to their role in nature conservation.
Nature conservation is given the highest priority with the limited resources at hand. However, the expansion
plan needs to entail a scientific study to determine carrying capacity. In terms of nature conservation,
ecotourism in the Commonwealth Forest Park is tapping on nature’s “interest” without depleting its “capital”.
However, more could be done on the cultural perspective. There is a lack of outreach to the indigenous
villagers residing in this forest reserve. The indigenous villagers are forest experts as well as custodians or
guardians of the forest. A symbiotic relationship could be developed via a win-win situation via community-
based ecotourism. The indigenous villagers can be a permanent pool of labour due to their close physical
proximity and their expert forest knowledge can contribute to the income-generating ecotourism activities. This,
in turn, will bring financial benefits to the park. 

It is to the advantage of the indigenous villagers if they were allowed to continue with the traditional way
of life as their lifestyle evolves around the forest. Their role as the custodians or guardians of the forest helps
in complementing security by being the eyes and ears for the forestry officials. The in-situ development and
facilitation point in the right direction. However, much more could be done especially in the area of moving
up the value chain based on their expert forest skills and knowledge. Value added income generating activities
would improve market prices and in tandem more income and a better quality of life. 
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