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Abstract

The relationship between migration and land us&amawak Malaysia is a subject that has received
much attention over the last decade (Windle 200#%&n@ Sim 2001). Expanding infrastructure and actess
education for rural communities, combined with #tiere of modern world commodities and big citelihas
fuelled urbanization. This has reduced the trad#tiomportance of agriculture, and the inherentvikdedge of
land use among the young generations is recedingd{é/2002). It stands to reason, that this migrafrom
rural communities to urban centres, affects laral tibe aim of this study is therefore, to invedtghis effect
in a single village in rural Sarawak.

The elected research site is Kampung Tepoi, agdllaf 87 households in south-west Sarawak,
practicing a mix of subsistence and cash crop aljuie@. Through a combination of social- and ndtacience
methods, the drivers of land use choices, and fpaty the dynamics between migration and land ise
investigated.

Collected data shows that 37% of the populatiohdpoi are non-residents, but the cultivated aress do
not seem to be decreasing despite reduced labdlialsiity. Data indicates that government subsidads
pesticides and fertilizers are allowing villageosittensify agriculture, and the introduction ofaneash crops
e.g. rubber and oil palm is changing the traditi@ugicultural practises of the village.

As such, it seems the direct effects of migratiom laeing masked by complex interaction between
numerous factors influencing land use choices hedltivers affecting them.

Key words:

Land use, underlying and proximate drivers, migratcash cropping and Sarawak.
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1. Introduction

Kampung Tepoi is a small Bidayuh village clod
to the Indonesian border in the southwestern Se
division of Sarawak, Malaysian Borneo. The popolati
of this remote village is feeling the effects of
increasingly globalized world not only due to thg¥
increasing connection to the outside world throuf§
expanding infrastructure but also due to the grgwi
numbers of villagers who move away to urban cente
Globalization has connected populations and places :"'-""'
people to such an extent that drivers of changeesspd
in a far removed locations can have a direct imfhgeon
realities in small rural villages like Tepoi (Lambi&
Geist 2009).

Malaysia is a country particularly proactive abo
responding to these influences in an effort movevéod §
in the world economy. In order to do this, the goweent
of this resource-rich nation has outlined clear dirdct
initiatives which have had a great impact on badgh |
rural and urban populations. The most pronounced IR ICUIE LU LG CACL L
these policies is ‘Wawasan 2020’ or ‘Vision 202(C
instituted by the former prime minister in 1991.idh
program “declared that it was the objective of tiaion to become a developed nation in its own ohdoyl
2020” (epu.gov.my). Among the outcomes of Wawas@®02are development projects created to strengthen
urban centers and build roads to better estabfighral-urban interactions and trade (Windle 2002xwasan
2020, as well as the general rapid modernizatioMalaysia, has also had the effect of making trewi
practices or views seen as backwards and, pretlictdiis is most pronounced in the younger popalsi
(Windle 2002).

locations of Tepoi, Tebedu and Kuching.

This has contributed to the greatest rate of mignab urban centers Sarawak has ever experieneed d
to the rapid urbanization of cities like Kuchingdatiie associated expansion of employment oppoi¢sniSim
2001). Along with the improvement and access taation associated with Malaysia’s push to beconmeee
developed country, young people increasingly sggodunities unavailable in rural areas.

Realities such as the drainage of the labor faiwe fvillages, as well as policies set by the gorent
promoting cash cropping are significant. The Makaygjovernment’s policies reflect their agendaiszaurage
traditional farming practices like swidden agricuét in favor of cash cropping, and their supportdiantation
crops like pepper, oil palm and rubber (Windle&Ckaf997). This is done by providing subsidized clozmi

11
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inputs like fertilizers, extension services andaaranstitutional support from the agricultural ages like the
Rubber Research Institute of Malaysia (RRIM) (Ha&ddertz 2005, Wadley&Mertz2005).

As these drastic developments are relatively nettte lis known about what consequences and
adaptations farmers in villages like Tepoi are wgdimg during this period of transition. Previoesearch done
in this area has shown that remittances have ddmable effect on land use in relation to the didopof cash
cropping schemes (Best 1988), indicating that tharebe a connection between demographic changtitame
life in Sarawak and land use patterns in rural @aré&his is particularly relevant in light of thecfahat these
changes in infrastructure, policy, and demograpinicsiral areas are likely to maintain at a higtemsity in the
coming years.

1.1 Objective and Research Questions

Therefore, this project endeavorsidentify and analyze the impact migration patternshave on land use in
Tepoi. In order to do so, an attempt will be made tonamghe following questions:

What is the land use in Tepoi?

What are the drivers of land use in Tepoi?

What are the interrelations between the drivetamd use in Tepoi?

What are the direct and indirect effects of thedeeds on land use in Tepoi?

With this information, it is possible to map thaividual drivers, their effects on each other, #ralr direct and
indirect effects on land use.

12
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2. Methodology

2.1 Framework: Drivers of Land Use

The influences of land use choices are many andplom This report uses an adaptation of the
proximate (direct) and underlying (indirect) drigsetescribed by Geist and Lambin (2002), Lambin.&@03),
Ramankutty et al. (2006) and Steffen et al. (2@ tool to untangle this complexity. Althougtstbonceptual
framework explains the drivers behind tropical de§tation, it can be applied to explain driverdasfd use
choices. Factors in this approach are categorisperdling on whether the impact is direct or indir@te
conceptual model (Figure 2) is subsequently useatkstribe the proximate and underlying drivers hefand
use choices in Tepoi.

The proximate drivers are generated by human #esvihat have a direct impact on land use and
generally operate at a local level. The underlgngers are fundamental factors which underpinpgfaimate
drivers. Unlike the proximate drives, these factmay originate from a regional, national or glokiel, and
have a complex interaction between different orgtional levels (Lambin et al. 2003; Geist et 806).

Infrastructure extension Agricultural expansion Wood extraction Other factors
|
# Transport # Permanent Cultivation # Commercial # Pre-disposing
(roads, railroads, etc.) (large-scale vs. smallholder, (State-run, private, environmental factors
# Markets subsistence vs.commercial) growth coalition, etc.} {land characteristics, &.9. soll
{public & private, e.g.sawmills) o Shiﬂin? Cultivation ## Fuelwood quality, topography, forest
4 Settlemants (slash & burn vs, (mainly domesticusage) | ——mmmm fragmentation, tc)
trural & urban) SRSlinn $nd e # Polewood & Biophysical drivers

% Cattle Ranching (mainly domestic usage) {triggers, E‘gsflles,dmughts,

& Public Service floods, pests

V
i
i
= large-scale vs.smallholder) 55 i 1
{water lines, electrical grids, ( 3 # Charcoal production 5
sanitatian, efc.) %% Colonization (domestic & industrial uses) } # Social Trigger Evemil
I
I
I
i
I
I
I
I
i

Proximate causes

# i . transmigration |
i# Private Company (incl C

(hydropower, mining, & resettlement projects)

oil exploration)

Demographic factors Economic factors Technological factors Policy Cultural factors
& Institutional factors
@ Natural Increment W Market Growth # Agro-technical Change # Public Attitudes,
Hurtlliny; mortality) & Commercialisation (e.g.in/extensification) # Formal Policies :t’a‘ues & Sokigls
% Migration = " . Coayd {e.g.on economic .g.uncancern about
.mgum e - Econu\mi(\St uctures % Applications e Aokl e forest, frontier mentality)
[ g ) h od
% ; # Urbanization in the wood sector s Poli iz # Individual
# Population Density & Industrialization {e.g. mainly wastage) # Policy Climate &t hold Behavi
2 2 i i T aviar
# Population Distribution % Special Variables # Agricultural (ri.gr:\:::g’::::}.:; (= 9.2:3§n<21n st
## Life Cycle Features (e.g. price increases, production factors 25 Property Rights forsts ront sadking
comparative cost Ay d)’ ) Htling) imitation)
advantages) g.land races, titling|

Underlying causes

Figure 2. Conceptual framework explaining the causes of forest decline (Geist & Lambin

2002).

The model should not be construed as a genertif; BEmework, but more like an adjustable tooldise
to create an overview and assess the driving foréésn a given context. Although drivers are dieitlinto
proximate and underlying, it is important to undansl that while some driving forces may be more idamt
than others (Geist et al., 2006), no driving foetene influences choices. There are positive arghthe

13
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feedback mechanisms interacting between the foraed, thus the focus should be to understand these
interactions.

The framework was further adapted to the reseaunebtipns of this study, and used to guide the Resul
and Discussion (Section 3) to better illustrateitieractions between the drivers of migration kmdl use.

2.2 Methods

Different qualitative and quantitative methods weeeried out during the research in Tepoi. These
include the following:

Social science methods Natural science methods
Questionnaires Forest walk
Semi-structured interviews (SSI) Farm walk
Participatory Rural Appraisal (PRA): Soil sampling
Community map, seasonal calendar, timeline and focus Water sampling
group discussions GPS

For specific information on key informants, PRAsSess, farm and forest walks, see appendix 1.

2.2.1 Interpreters

When conducting fieldwork in a foreign location,nomunication with the local population has a
crucial influence on the results, particularly whitbe researchers do not speak the local languddmus
interpreters play a key role in the dynamics andractions with the local population. It is crudialexplain

the aim of the methods and objectives so they staled the purpose and manner in which informatiamuls
be obtained. As they are more familiar with theidaicies of local dynamics and customs, the opmiand
observations of the interpreters are important.yTimay notice things that are not visible for theitimg
researcher and can add important aspects to tearobs(Kerani). Thus, the translators were contistyo
involved with both the planning of data collectiom Tepoi and discussion of results.

In spite of these considerations, because mucthefdata collection was reliant on inputs from the
interpreters, it is expected that some of the rebeaas influenced by their understanding and gpisi Some
important data may have evaporated or changedgitine many interactions between the three parties:
researcher, interpreter and informant.

14
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Figure 3. Map representing paths in Tepoi and locations of questionnaire administration.

2.2.2 Questionnaire

A questionnaire was administered to 30 householdéepoi. The aim was to obtain quantifiable data
reflecting village demographics, crop productiareft use, and migration patterns. Respondents sedeeted
randomly and asked to convey information represgrtie entire household. The distribution of adstared
questionnaires is represented in Figure 3. Onet gilovey was administered and the questionnaire was
subsequently adjusted to correct problems and expamelevant data (Appendix 2).

Questionnaire Session (Photo: Lara Murray, March
2011)

Questionnaires are useful in gathering a large
amount of objective information in a relatively sho
amount of time. For a study conducted by multiple
researchers, it is a way to limit individual biasBy
asking for responses representing the entire
household, it is possible to gather data represgrti
large proportion of the population without havirg t
survey the same number of individuals. The
disadvantage is that the information received is
second-hand and not always as reliable. While more
pilot surveys would have been constructive, thellsma
timeframe for the fieldwork restricted this. Littkeas
known about how respondents would interpret
questions, how capable they would be at responding,
and their typical units of measurement. Therefore,
obtaining complete and consistent answers presented

15
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a large difficulty. A longer adjustment period ttoa for better understanding of the village wobhlave made it
possible to adapt to how questions would be ingtegr and answered. Some minor assumptions were tmade
correct inconsistency in units based on understgsdjained from the 13 days of field observatiope®ended
questions should have been avoided as they aieutliffo analyze. The ranking exercise should hbgen
constructed to account for the fact that some efaptions did not pertain to all respondents. Ragiiare also
extremely different to analyze; for the purposeghid study, a scale to rate relative importanceukhhave
been used. Before administering the questionniiveguld have been useful to first construct thepiate for
data entry to ensure that all essential data cagubetified coherently and can be entered in a &brmat is
possible to analyze -- particularly for correlason

2.2.3 Semi-structured Interviews

Nine SSIs were conducted with key informants (Amjper8). The aim of this exercise was to generate
more detailed knowledge from individuals who weteritified as key informants because of their bamkgd,
profession or position in the village society. Timerviews were also conducted to gain insight ba t
differentiation within household types and generai This type of interview gives a good introdostiand
insight into peoples’ lives when time is limitedo@pared to more basic information obtained from the
guestionnaires, interviews allow for more spediid in-depth knowledge of people, their liveliharchtegies,
and reflections. Open-ended questions allow thenirgwees to express themselves on the subjectissinels
they find important. SSls also allow intervieweesiritroduce information not anticipated or known tine
researchers (Mikkelsen 2005). However, the ansmers still be seen in the light of questions askers; still
the interviewer who leads the conversation whermgoting SSis.

The setting of the interview should allow the intewee to feel free to answer questions without
distractions or influences from other individualssoirroundings. In addition to setting, interndlage power
structures may influence some of the answers. f&iamnce, responses from individuals closely relabethe
headman may have been skewed to present him insiivpolight. The researchers’ relationship withe th
interviewee also has an influence on the answaengiSome answers may have been constructed iry aowa
satisfy the perceived expectations of the researcime Tepoi, individuals who had developed friendly
relationships with the researchers tended to peonidre detailed answers.

2.2.4 Participatory Rural Appraisal

PRA methods are a broad term for methods that wevtthe local community in discussions about
different aspects of their livelihoods and land.Uusés a way of exploring complex aspects of \ghalife, but
must be managed carefully to eliminate as much dapossible from people’s internal relationshistural
influences and demographic variations (Mikkelsef®30 PRA methods conducted consist of focus group
meetings which involved the creation of a communigp, a seasonal activity calendar and a histatiivaline
of the village. Furthermore, three focus group uksions were conducted towards the end of the ndsea
period: one with general questions (FGD1), one ¥dtmers (FGD2) and one with some younger membkers o
the community (FGD3) (Appendix 1, 4 & 5).
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The community map, seasonal calendar and timelare warried out on the second evening of the data
collection, serving as a good introduction to tlillage. The objective of the community map exer¢BRA1)
was to get a view of Tepoi, land use patterns anchtharies from the villagers’ perspective. In orgeidentify
annual activities relating to agriculture, foresand livestock a seasonal calendar (PRA2) was niddally, to

get an overview of the history of Tepoi, a chromidal map (PRA3) of major events was made (seeophot
below).

Visuals created during the PRA exercises: a timeline, a seasonal calendar and a community map.

PRA is a good method to collect a lot of data/infation within a limited timeframe, however data
collected can be superficial because of time litigites. Information gathered should be restrictedviwt is
necessary. It is a bottom-up approach involvinggh hevel of participation from the subjects. lincprovide
visual tools but results may be skewed dependingam questions are asked. As the activities toakein a
public forum, the answers may have been influertmegower structures within the village. The threeus
group discussions were conducted during the lags @& the research period to triangulate data presly
collected. The participants for the focus grouguisions were chosen based on how outspoken tloelyden
in previous interactions. There may have been patvactures influencing their interactions and agrswduring
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the discussions so it can be assumed that thisoagiprmay not have been the most unbiased approach t
selecting participants.
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2.3 Natural Science Methods

Natural science methods are employed to providelsoentary data to the land-use decision analysis
as it provides quantifiable data to support statémes well as qualitative data.

2.3.1 Farm walk & Forest Walk

Systematic observations of land areas un
different systems of management were conductedngupis
forest and farm walks (Appendix 6 &7). The aim was
collect first-hand information about physical claegistics [
and management of agricultural land and naturauregs.
This data was combined and triangulated with inésve
with the owners or users of the sites.

The farm and forest walks are loosely systematij
methods of observation, and thus are useful inectilg |
data on general practices and outlooks, but do (&
necessarily produce quantifiable or measurable &atathis

reason the data collected during the forest and faalks is [RRAGECCEELACEITT TS ELTIRCICEUTCH
used for purely descriptive purposes. (Photo: Chloe Stemler, March 2011).

The loose format of the forest and farm walks leitgkdf well to improvisation both in terms of whic
guestions are asked and in terms of impromptu fanefarm walks. This flexibility makes it possible seize
unexpected opportunities and carry out data cadleclvith a minimum of inconvenience to the villageA
drawback of the method is the difficulty in expiaig to informants the intention of the forest omfiawalk. As
it might take up a considerable amount of the imi@mts’ time, it is important that he/she underssatite
motives of the endeavor and that he/she feelswedain the research.

2.3.2 Soil sampling

Soil sampling was conducted to classify and idgntife origin and quality of the soils in Tepoi
(Appendix 8). The selected plot is a fallow hikkeifield reportedly left undisturbed for seven geaith dense
understory growth including fruit trees, shrubsg d@rns. The slope is 22° and a slight indicatiérieoracing
was observed. The excavated profile (presenteddtion 3.1.2 is 90 cm and 9 replicates of soil warkected
at 10 cm supplemented by six pseudo replicatebenupper 30 cm of the profile. Soil quality is asssl in
terms fertility based on pH and content of nitrogbiy and organic carbon (C). The replicates werapad
with sampling rings (volume of 100 &nand brought back to the laboratory where chemécallysis was
carried out.

Doing analysis on one sample does not provide I§ tepresentative assessment of the soils around
Tepoi. However, the location was chosen becaushafcteristics including slope and historical wggch aim
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to best represent most soils in the area. As ttheampling is foremost approached to estimatérisic qualities
and general fertility of soils in Tepoi, there @berent limitations as the soil was previouslytizated.

2.3.3 Water sampling

Water sampling was conducted to evaluate the guaflitvater in the Kayan river. Pollution from negrb
dump sites was voiced as a concern in villagerrtepo

The results are compared to the National Water iQuatandards for Malaysia (sabah.gov.my). They
are based on the following parameters:

« Dissolved Oxygen (DO)

. pH

e Chemical Oxygen Demand (COD)
e Total Coliform Count (TCC)

» Faecal Coliform Count (FCC)

* Phosphorus

« Ammoniacal Nitrogen (NH3N)

Pollution levels were assessed by measuring cantdritacteria, organic matter, suspended solids, an
organic nutrients (phosphorus and ammonium nitrbgeimese give indications of contamination resgltirom
human waste, and fertilizers which may run-off itite river.

Five samples were taken from various sites, sommirap from points in the river with suspected
contamination (Table 1). The tap water was alsopsaanto compare each of the various water sourcélse
village. Water sampling results were also compasétth villagers’ perception of the water quality Hte
different locations.

Sample no Location Rationale for sampling
1 One hour upstream from village Villagers perceive the water is clean and safe to drink
2 Upstream from village, downstream from | Potential pesticide contamination

fields sprayed with pesticides

3 In the village immediately after one of the | Potential human waste contamination
dump sites

4 Downstream from village, after where the | Assumingly this location enables detection of any contamination
sewage water runs into the river present. Also the water is claimed by villagers to be polluted and

toxic at this location

5 Tap water Gravity fed water in relation to the river water

Table 1. Overview of sampling strategy in the Kayan River in Kampung Tepoi, Sarawak, Malaysia.
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3. Results and Discussion

The following section presents the findings of #ieday study in Tepoi, beginning with the adaptatio
of Geist and Lambin’'s (2003) theoretical framewdfkigure 2) for land use. The framework has been
restructured to represent the drivers of land as€eipoi and their relationship to migration (Figde Direct
and indirect effects on land use and migratiorhégklighted when appropriate throughout the disicurss

The drivers will be unfolded and discussed to dbscthe two main elements of the research objective
land use and migration. These elements are dedcsidygarately yet interact as part of one systemaamdboth
affected by cross-cutting factors such as governpelicy, quality of life and accessibility.

WWENERT
2020
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Goverment farming
policy
Population Cash crog orces
’ distribution ‘

Urbanization Forest use

Modern world Migration Land use Fertilizers
Pesticides

Herbicides

influence
Topography
Job
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Education Soil quality

Infrastructure

Quality of
life

Rubbish Health

Figure 4. lllustration of the different factors affecting land use in Tepoi and their dynamics in feedback

mechanisms.
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3.1 Land Use
3.1.1 Physical Characteristics

The following describes the physical charactersti€ land use by Tepoi's residents. Although tleeeeplaced
in a separate discussion from the agricultural grees, interactions between the two discussionsdmetified.

Tepoi’'s terrain consists of steep slopes of culéidaor fallow plots and some secondary forest. The
cultivated areas are susceptible to erosion, asslthyges are very steep; some were recorded to ée 4%/
degrees. A few farmers have a small degree ofdiegaon their plots and others integrate planttabie for
household use such as pineapple or tapioca infws dm minimize erosion. Villagers mention that @oshas
caused some land to be unsuitable for cultivatioml, they reserve more suitable land mainly for pepphis is
an instance of a proximate driver asserting a tleect on land use.

The forest area can be subdivided into two disfioigst types: low-land forest and mountain forésie
low-land forest area consists mostly of fallow deopl with some areas left intact as they are ingmorfruit tree
and bamboo locations. The purpose of this landimapily to increase soil fertility and to providéTFPs like
food and household materials (Ngidang 206%y list of observed NTFP species see appendix 9.

-

Low-land forest: Many open areas under current or recent cultivation with rivers and streams and a large number

of bamboo and pioneer snecies (Photo: Seren Brofeldt. March 2011).

22



ILUNRM Analyzing Drivers of Land Use April 2011
A study of how migration affects land use in Tepoi, Sarawak

The overall forest density in the mountain forestaaconsists of older and larger trees compareideto
low-land area, although fewer older trees arerlefir the bottom of the slope. The villagers usddhest as its
primary source of timber for construction and fusbd so there is evidence of recent logging activitys
classifying the area as secondary forest. Aparnftogging, forest uses include hunting and coltectof
NTFPs. Data from SSls indicates that villagersdwelithe forest is well-maintained because of thrarsonal
respect for its important forest resources.

Mountain Forest: Typical mountain forest outlook with many large trees, multi-story undergrowth, and complete
crown coverage (Photo: Sgren Brofeldt, March 2011).

The climate in Tepoi is characterized by a wet ceagys
occuring from November until February and a drysseals
from March until October. According to the Worl
Meteorological Organization (WMO), the annual ralhfor
Kuching, Sarawak is approximately 4000 mm/yr, a
temperatures are consistent year-round hoveringdest 23
and 32 degrees Celsius. Villagers claim that wegthéerns
and seasons are changing and becoming increasi
unpredictable due to climate change. While mospgirtg
activities are conducted year round, some are tefleby
seasonality such as rubber tapping which is impehlethg
the wet season and rice planting which is donéatenhd of
the dry season. In addition, fruit such as duri@mbutan,
langsat, and kabang are more abundant during yheedison.

Heavy rainfall in Tepoi (Photo: Sgren Brofeldt,

March 2011).
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3.1.2 Soil quality

The soil in Tepoi is red and brown-reddish (figéeand is
identified as an Ultisol which is the most commadassification of &
soils in Sarawak (Hamdan 2008). The physiochentbatacteristics &
are presented in table 2 and show a slight incréaspH with
increasing depth with an average pH being 4.5. @bidity could be
due to the high amount of aboveground biomass amdeguent
biological activity producing C@and carbonic acid. The clay contef
demonstrates a similar pattern showing an enrichroknplay in the
lower part of B1 horizon. The quality of soil orgamatter (C/N) is £
13.4 with decreasing values with increasing depttl aignifies a
rather high amount of organic carbon. Apart from kligh C content
all results seem reliable and coincide with findirly Hamdan et al.
(2008) and Tanaka et al. (2009) on Sarawak soilacheristics.

of soils from around Tepoi. This is because dedfstdistorical use,
the selected plot was left fallow for seven yeaportedly without
chemical inputs and it is located on a slope repredive of Tepoi's §
topography. Signs of use include charcoal obseatetD and 30 cm!| §
depth indicating several rotations of cultivatidrnis observation is)
supported by the fact that the owner of the fietdctices shifting
cultivation. These factors imply that the presemindition and &

characteristics of the soil are mostly affected aural processes e NI PN IR AT T (1
(foremost weathering) rather than artificial apglion of nutrients, JEPEETSCNRECTR N RN TERCY: VT
validating this field as representative of theiimdic characteristics of i PERSITTEINE 1 V FIEIPYy
soils in Tepoi.
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Sampling
Horizon depth Clay content pH %N %C C/N
(cm)

A (0-6 cm) 5 10-27 (silt loam) 4,4 0,30 3,84 12,98

A/B* (6-30

cm) 15 10-27 (silt loam) 4,4 0,19 2,55 13,14
25 10-27 (silt loam) 4,5 0,15 2,00 13,57

B1(30-70cm) 35 8-27 (loam) 4,5 0,10 1,46 14,60
45 10-27 (silt loam) 4,6 0,08 1,03 12,92
55 25-40 (clay loam) 4,3 0,07 0,87 12,31
65 25-40 (clay loam) 4,6 0,07 0,95 13,85

B2(70-90 cm) 75 10-25 (sandy loam) 4,7 0,07 0,82 12,53
85 <10 (sandy loam) 4,8 0,07 0,98 14,65

Average 4,5 0,2 2,1 13,4

Table 2. Physicochemical soil characteristics. Data conducted from profile completed in

Tepoi Sarawak.

Results demonstrating soil acidity due to stronggathered soil and hence low fertility are suppbrte
by Hamdan et al.’s (2008) statements regarding soilwestern Sarawak. The soil is not ideal foe ramd
pepper and only marginally suitable for growingitap. Hamdan et al. (2008) also states that tHeissonly
moderately suitable for rubber and oil palm culiiva, therefore to optimize and sustain a producté rice,
pepper and rubber, fertilizers must be applieds Thstrongly supported by the observations arehi@ws with
farmers conducted in Tepoi.

When discussing soil quality, villagers based tipeirceptions not strictly on inherent soil qualibyt
also factored in steepness of slope, accessibdiffgct of fertilizer, and susceptibility to pesiad weeds.
Therefore, it was difficult to obtain a consistémterpretation of soil quality. During a farm walith a key
informant (KI1), the farmer asserted that a cerfdot was valued higher than others, not becausatidfsic
soil quality, but because of the close proximityher home. Another key informant (KI6) reportedréhare
noticeable changes in the soil quality even ovey geort distances influencing the location of opome soil
can be more sandy or contain more rocks, and ieftive reserved for rubber cultivation which calerate
these conditions. Preferred soil is more moist laetter for growing pepper or oil palm. Thereforh@ugh in
some situations soil characteristics constitutecximate driver of land use, other drivers inclglimccess to
fertilizers and plot locations often take precedenc
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3.2 Agriculture

The following section describes the agriculturabgtices in Tepoi and associated drivers. Forest igsalso
addressed as links between forest use and agriallbuactices were observed.

Cash cropping is the predominant source of incaneepoi, and is practiced extensively (questiormair
data indicated that 93% of households grow peppesdle). A common permanent cultivation systenthin
village is as follows: crop rotation begins withl hice cultivation and is followed by pepper. Whigre pepper is
within 2-3 years of the end of itSypm
productivity, rubber is introduced§s
maximizing the productive potential o© :
the plot. Rubber may be intercroppe
with vegetables, pineapple or hill ricqg
both for consumption purposes, or
prevent soil erosion. Evidently, villager
still practice subsistence farming i
addition to cash cropping; in fact, it is t
most important activity for villagers i
Tepoi, as presented in the questionna
results. Cultivation of hill rice for
household consumption is conducted
rotating the area under cultivation, a
allowing for a fallow period before
replanting hill rice at the same location. E

Intercropping rubber trees and pepper vines. Photo Christoffer
3.2.1 Land Tenure Neirup March 2011)

Like most of the land in

Sarawak, Tepoi is located on Native Customary RigMCR) land. This system, integrated with indigesno
‘adat’ or customary rights laws, is one in whictcestral land is inherited. The NCR system proviiteged
security over land claims as the government re@agnihe legitimacy of NCR land through the 1958&®ak
Land Code. This states that citizens have the rightlaim land if they can prove their own or aricEs
occupation of the land prior to January 1, 1958&(dition to several other qualifiers including gavnent land
permits and native court records). Neverthelessaume no formal titles are granted, and becauseotiditions
for claiming land are often difficult to meet, lamthims can be challenged, ultimately underminiegute
security for most people owning NCR land. It iseofta concern for NCR land owners that they wilkltiseir
land if it is not under cultivation (Ngidang 2005).

In Tepoi, this potential insecurity was not exliciexpressed by the villagers, but there seemdakto
respect for individual property. This was exemplifi by the PRA1 which demonstrated a communal
understanding of land ownership. When questioneditathe possibility of having their land usurpedtibthe
village headman and KI2 were both convinced thatas not possible in any way. Furthermore, a sabata
amount of land cultivated by people in Tepoi is engermanent cultivation like rubber plantationsichih
require large amounts of initial investment andetito become profitable (rubber takes 6-8 years atura).
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Such an investment would be less desirable if thieeos of the land felt that their tenure could ballenged
(Schlager & Ostrom 1992).

However, permanent cultivation may also be a wageiture land tenure born out of the fear thatviallo
land can be repossessed by the government. Fudhera potential link between tenure insecurity &rdi
rental in Tepoi can be made. Through questionnaihesprices and frequency of renting land wassiithted,
indicating that it is both common and cheap todoout of the 30 households rent land, and theageeprice of
renting one hectare of land annually is 87 RM. Tdw that it is relatively unprofitable rent lantdicates that
there is value in having the land cultivated. Thight be related to fears of landowners that laaual loe taken
away if it is not under cultivation. Thus, it isffiGult to determine whether or not people in Tépdaiecisions to
practice permanent cultivation and rent their laesllt from feeling secure or insecure about tlaeid tenure.
Therefore it can be considered an indirect drifdamd use in Tepoi.

3.2.2 Government Policy and Subsidies

One underlying driver which greatly affect
farmers’ decisions to carry out cash cropping ipdigs
the availability of government subsidies for heidigs,
pesticides and fertilizers. An interview with Mrtah an
officer from Department of Agriculture for the Suk
district of Tebedu, it was revealed that these igligss
began in the 1980’s under the governments’ N
Economic Policies (NEP). Mr. Atai explained th™
subsidies for most crops have switched from thpamsibility of the Department of Agriculture to gamment
boards for specific crops (Malaysian Cocoa Boartthé1990s, The Rubber Rehabilitation Institut®afaysia,
The Malaysian Palm Oil Board, and The MalaysianpeeBoard in 2007). Fertilizer, herbicide and padé
subsidies for subsistence rice still come fromDlepartment of Agriculture (Atai 2011).

Subsidies
Subsidies are defined as government-provided

fertilizers, pesticides, and herbicides. If a farmer is

awarded subsidies, they are provided free of charge,
but the villagers of Tepoi must pay a transportation
fee in order to bring them to Tepoi. KI6 provides this

service as he owns a truck.

The first time chemical farming inputs wer~
available to buy in Tepoi was in the late 1970'd tme EAMSGENTSR Kol [y i 19X
first government subsidies for farming inputs caime For the most part, subsidies are easily obtainable for
the early 1980's (FGD2 & PRA3). 24 out of the : all Tepoi residents. There are some exceptions,
households who were given questionnaires in thigyst however, like KI1 who claimed that she has applied
receive institutional support in the form of sulizidi for these subsidies for years, but has never received
farming inputs. Although there seem to be sol
discrepancies in the data indicating that this may
always be the case, the FGD2 revealed that in T#oi
farmer who owns land fills out the application fofan
subsidies correctly, the headman unconditione
approves the application. The farmers reported ttieat
decision on who actually receives the subsidiegadp
on the department of agriculture/cocoa/rubberpalm
boards. However, it seemed that this system \

any, and does not know why. Her husband started
working in Kuching in 1984 because it was more
lucrative than farming in Tepoi. Thus, she receives
between 200-300 RM/month from her husband and
uses a portion of the money to purchase fertilizers,
pesticides, and herbicides. In this household,
remittances serve as a substitute for government
aid. This demonstrates how remittances may
become increasingly important if the availability of

government subsidies for farming inputs decreases.
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affected by the internal politics of the villagedaihwas difficult to find conclusive data aboutvhwillagers gain
access to government subsidies.

Mr. Atai also reported a trend over the past fewrgethat fewer subsidies are being allocated by the
government. In 2010, there were fewer subsidiefiadla than ever before; he estimated that less #@86 of
applicants received subsidies for fruit and vedetabMr. Atai hypothesized that because the govenins
promoting and focusing on bigger plantation cropshsas rubber and oil palm it has diverted fundgatds
these crops. The implications of Mr. Atai's statemseare underlined by the projection thie Minister of
Infrastructure for Sarawak, who during an addrebichvthe researchers of this report attended, csttitat
subsidies may come to a halt altogether arounditiigh line of Wawasan 2020. The Minister, Mr. Jago
explained this projection by the fact that the goweent will not likely be able to financially suppahis
extensive aid for agricultural inputs. The statetsefiom this minister should be interpreted withmso
discretion as his motives and policies are notrcl€his strong statement about the end of suchrgoitant
government institution is nevertheless an intemgstonsideration for the future of Sarawak’s farsner

The Malaysian government has been strongly encowgamore intensive cash crop farming for
decades, thus attempting to discourage traditismatdiden agriculture which they have painted as lkath
environmentally and economically degrading practi@est 1988). In particular, as mentioned by MriAthere
has been a push towards large-scale oil palm dfaeriplantations, and the government has providedirg,
assistance and subsidies to do this.

Most farmers in Tepoi rely on
subsidized inputs for all of their crops ar
their decisions on what to plant are direct
affected by the government's agricultur:
agencies. The Malaysian Pepper Boarc
(MPB), the Malaysian Cocoa Board (MCB
the Rubber Research Institute of Malays
(RRIM) visited Tepoi over the past decade
provide information and training. Moreovel

An Alternate Scenario
Subsidies may allow for the continuation of certain cash cropping

endeavors where they would not be employed otherwise. One
study conducted by Wadley and Mertz (2005) compares two

villages’ relationship with pepper farming with respect to the

availability of government subsidies. Both study sites are located
close to the border 26 km apart but one village in Malaysia and the
other in Indonesia. Both villages cultivate pepper but with different

) intensity and frequency due to the availability of subsidies. The
so far, the government has been quite gener Indonesian village cultivated pepper on a more periodical basis due

about providing farming inputs intensifyin s global market fluctuations while the Malaysian village

LUISENC IS Te [y [N el QD CIUT SRR UTIEUNN 1 intained their pepper more permanently, and like Tepoi,
subsidy allocation records in Tebedu report [y e R e A arrar Ry sy

that in 2009, all 69 Tepoi households who ™
applications were received in the Tebedu Agricaltoffice were allocated subsidies for 1ha of uglane and
all 24 households who applied received subsidie6.ftha of lowland rice.
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3.2.3 Subsistence Cultivation

While nearly all villagers engage in cash croppifegg 93% of the villagers interviewed are growing
pepper destined for market sale), few, if any, eavisage ever ceasing to cultivate rice. Thusaidtvation is
not being replaced by government-supported caspparg initiatives, although the system of cultieatiis
changing. One factor encouraging the continuatiorice cultivation includes the intensification afjriculture
through use of fertilizers. As a result, fallow ipels are shorter and demand for land area is rédwsewas
mentioned by various farmers (FGD2). Villagers adteat the length of the fallow period has decrégfem
around 7-8 years down to 4 years) due to applicaifdertilizer. In addition, there may be a trandtultivating
rice fields closer to the village and leaving shoftllow periods as a result of lower labor aualley. This has
also been previously observed in other parts cigak (Hansen and Mertz 2006).

In addition to fertilizer availability,
another influence of continued subsistence r
cultivation is the desire to maintain food securi
and tradition. In some situations, subsistence r
cultivation is even favored over cash croppin in this study as it is most representative of the cultivation
This is usually in situations where remittanc system practiced in Tepoi. It has been best described by
from migration can provide the bulk of th EEESETEEEIeS
household income, although this is not comm
in Tepoi. This situation has been observed RMULE el RalllglsleRol Pl eNe) @ ECR NI NI e (]
similar villages located in Sarawak in previol BRI F Il RULS [Fl b llge IRl el RNl el Ryl gleRelle}
decades by Best (1988). The cases he explc intercrops...and allowing the field to revert to secondary
demonstrate that some farmers prefer to eng forest for a fallow period of 5-15 years before reutilizing it for
in activities that provide food and a more sect [RECIZZlAE
source of income (subsistence rice cultivati
and remittances), rather than activities tF
provide income susceptible to variations
market prices (cash cropping). Fluctuations
global market prices can be huge; one Tej

Swidden Rice Cultivation
Multiple terms have been applied to describe rice cultivation

in Southeast Asia: slash and burn, shifting cultivation, forest
fallow, and swidden cultivation. The term “swidden” is used

It is appropriate for systems where previously uncultivated
land is not being cleared every year and where farmers live in
permanent settlements, such as in Tepoi. With the continued
application of fertilizers, the term “swidden” may even cease

to apply because fallow periods are becoming shorter, and

farmer purported that in 2002 alone, the pri eventually rice may be grown in nearly permanent plots.
received in Tepoi for white pepper dropped fro.w

28RM/kg to 2RM/kg. While this farmer’s claim mighave been exaggerated, the global price of whippgre
in 2001 is known to have fallen by one third fro892 (Malaysian Pepper Board 2009). Such drastict $tion
fluctuations demonstrate how unreliable income ggted from cash cropping can be. However, cashpangp
remains widespread among Tepoi farmers.

The main difference between the villages preseimdskest’'s (1988) study and Tepoi, is availabilify o
subsidies. Much of the risk associated with finahzivestment in cash cropping is relieved throaghess to
government subsidies. Hence inflow of remittaneged époi may not result in the same patterns obdeive
Best's study. An attempt was made to correlateivelamportance of cash cropping vs. remittancedeurthe
hypothesis that a higher importance of remittavemsld decrease the importance of cash croppingt (B3&8).
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However, because no consistent data was gatherbdusehold income and the proportion this inconag ith
constituted by cash cropping, an attempt was maaerrelate area devoted to cash cropping, andtames.
No correlation was found, suggesting remittancesatdnfluence relative importance of cash croppiRigure

6). Of course this is overly simplistic as it dowd take into account the impacts of factors likbsidies, size of
household land owned, physical infrastructure, @ternate household responsibilities that affeetatea under
cash crop cultivation. It is left to be seen wheihereasing the inflow of remittances (see sec8ch3) (which

may result from continued high rates of migratiart of Tepoi) could begin to replace cash croppingan

alternate scenario, remittances could be a progindiver of cash cropping, especially in the evirat

subsidies cease within the next decade, as prdjdntethe Minister of Infrastructure for Sarawak.r Rbe

moment, it appears to be diversifying householarime and subsistence activities, which will be dised in

Section 3.4.3.
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Figure 6. Relationship between monthly remittances received and area under cultivation for rubber and

pepper for households surveyed.

3.2.4 Forest use

Availability of forest resources was discussed witainy villagers throughout the research. Although n
conclusive data about this could be attained, omedtis that an increasing number of villagers gmaving
vegetables and rattan on their land, as observddronwalks (FW1 & FW3) and indicated in FGD 2. 8l
villagers mentioned that areas close to the Indandsorder (2-3 hours away) have larger numbeispbrtant
NTFPs (Appendix 9), therefore some families chdosmake this journey. Alternatively, many peoplea$e to
purchase these goods from Indonesian traders wim@ ¢o Tepoi at regular intervals; however it waslear
whether labor availability or quantity of the NTFRas the dominant driver for this. The ambiguitpabNTFP
avalibility might be explained by a changing depamzk of forest products. As such, villagers whbegigrow
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or purchase products previously collected, maybeoaware of where to find them, and so will repodecline,
even if this is not actually the case.

Questionnaire data revealed that fuelwood has beplaced in some households by gas as it lasts
longer. KI2 mentioned that a family of 3-4 can m&keanister of gas last for around 3 months, a®sgh to
families dependent on fuel wood who must collectaily. Therefore, the potential depletion of farpsoducts,
combined with decreasing labor availability maydda a greater dependence on purchased inputs wiagh
become more available with improved infrastructurhis suggests that infrastructure and labor aikilf
could be underlying drivers of the potential desieg@ use of forest land.

3.3 Quality of Life

Quality of life is identified as a main connectifiagtor between land use and migration. Decisionden&lating
to land use have major impacts on health, how pmepplceive their surroundings and affect their ledfdife
satisfaction. Influences on quality of life obse&hand studied include water quality, waste managemealth
and accessibility to infrastructure which could ewwer people to effect change.

3.3.1 Water quality

SSI, questionnaire and focus group discussion ditendicate that villagers are concerned with the
quality of the water in the Kayan River (questionaalata indicate that 2/3 of households askedad@onsider
the water drinkable). The water upstream is come@lby many as safe to drink. However, pollutiamitauted
to rubbish sites and sewage drainage near the aivérlogging activities conducted upstream in thset pis
thought to contaminate this resource. Tepoi's ndaimking water supply (available to all villageis)a gravity-
fed system from sources in the surrounding moustand most agree that it provides clean watehdqagh
they generally boil it before use). To investigal@ms about water quality/contamination, testimg analysis
of the Kayan River water at sites close to Tepagienmnducted (see Table 3).

The following page shows the levels found in tive §amples taken in the Kayan River.
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Results:

Sample ID DO pH COoD Coliform (Counts/ml) Phosphorus | Ammonium
mg/| nitrogen mg/I

mg/I TCC FCC

NWQSM Class 1B, 5-7 6-9 25 5000 counts/ | 400 counts/ | 0,2 0,3 mg/I

lowest class still mg/I mg/I 100ml 100ml

considered drinkable’

Sample 1 9.97 6.36 0.00 580 240 0.0261 0.061

Sample 2 8.84 6.69 0.01 1120 350 0.0522 0.055

Sample 3 8.23 6.79 0.03 660 1440 0.0228 0.065

Sample 4 8.51 6.91 0.00 780 360 0.0554 0.052

Sample 5 9.05 6.63 0.00 900/10ml 9/100ml 0.0261 0.085

DO The Dissolved Oxygen is the amount of gaseous oxygen (02) dissolved in an aqueous solution,

and a relatively high count is a necessity for good aquatic life (Water Quality for Ecosystems and
Human Health. 2nd edition. UNEP, ERCE, UNESCO. 2008). The levels found in the Kayan River
indicate good conditions for aquatic life.

pH A pH range of 6.0 to 9.0 appears to provide protection for freshwater fish and bottom dwelling
invertebrates (Water Quality for Ecosystems and Human Health. 2nd edition. UNEP, ERCE,
UNESCO. 2008). The levels found in the Kayan River indicate good conditions for aquatic life.

COoD Chemical oxygen demand is a measure of the amount of organic compounds in the water. Too
much organic material in the water can lead to a decrease in aquatic life. The levels found in the
Kayan River indicate good conditions for aquatic life.

Coliform Indicates the amount of fecal matter in the water. Even very low amount greatly increase the
health risks connected with drinking the water. The levels found near the village indicate that
(FCC) the water is unsuitable for drinking (Wilkes University 1999).

Phosphorous/A | The relatively high level of phosphorus in the samples near the Coco plantations and the village,
mmonium compared to the other samples, indicate that the use of fertilizer is having an effect on the
nitrogen water quality of the river. The levels are however low enough, that the fluctuations might be
within the margin of error of the sampling methods. Based on these result no clear conclusion
can be made regarding levels of nutrients in the river.

Table 3. Results from water sampling in the Kayan River, and comments on the effects on water quality.

! Class 1B definition (sabah.gov.my):“ Represents water bodies of good quality... no bodiacbactivity is allowed in this water for
prevention of probable human pathogens... The datetioh of Class 1B standard is based on criteoafecreational use and
protection of sensitive aquatic species.”

32



ILUNRM Analyzing Drivers of Land Use April 2011
A study of how migration affects land use in Tepoi, Sarawak

The results show no strong contaminati
from garbage dumping in the Kayan River. Thy Coliform Counts in Kayan River
do, however, indicate that the water is measura| 6000
(but not significantly) contaminated with sewag
. .. 5000 W Reference
from the village, and it is much less clean thamn t
water from the gravity-fed system. Fecal colifor| 4000 WSamplel
contamination in sample 4 near the village dun 3000 mSample2
and sewage drainage site (see figure 7), indiq 5504 mSample3
that these might have some impact on wa
. 1000 Sample4
quality.
0] Sample5
The analysis also indicates that the use TCC Counts/5Sml  FCC Counts/10m|
fertilizer might have an effect on water quality i
the river (See figure 7). However, further testir Nutrient levels in Kayan River
over a longer period of time, allowing for thi ;¢
consideration of different weather conditions a 0,3
cycles of the application of fertilizer, is necaysg g ;5 M Reference
for this to be conclusive. 0.2 msample 1
If the presence of nutrients fron 0;]1? W Sample 2
fertilizers reach levels which can cause proble| | _ mSample3
for aquatic life or livestock, e.g. ammoni| 0 s
pollution  (Wilkes University 1999), fish Phosphorus Ammonium sample
populations may be affected, thus diminishing nitrogen mg/| Sample5s

important food source. Regardless of the Ic
pollution levels that were measured, perceptic X

L . to reference levels for Clas IIB water according to NWQSM.
of the Kayan River’'s water quality has an effe’:
on life in Tepoi.

Figure 7. Coliform and Nutrient level in Kayan River compared
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3.3.2 Rubbish

FGD 1 and questionnaire data, revealed that théishbp
management in Tepoi is perceived as a problem. Asogd
reportedly increased and there is pronounced conebput the [
aesthetic, environmental and health problems assati with
mismanagement of waste. There are four dump sitégepoi, all Kl
near streams running into the river (but indiscniateé dumping was{Eeee
observed). Several villagers claim that the dunbgsscapacity has|jies
been reached and that it has had consequenceg oivdhs water
quality. The village has applied for governmeniphdélut was denied: -
due to the poor condition of the road leading t@dighindering & T = =
garbage truck access. Thus, the improvement cstriicture via oSN I R
the new road to Tebedu could bring solutions te ginoblem. (Photo Sgren Brofeldt, March 2011).

3.3.3 Health

There is no clinic or medical professional in Tepdiich was a noted grievance of several villagers
during questionnaire data collection. Although adimal team visits the village on occasion, villagaote that
they often do not bring enough medication. To neeenedical attention, villagers can go to a clinidebedu,
but the closest hospital is in Serian -- roughtya-hour drive from Tepoi. The medical team thaiteid Tepoi
during the researchers’ stay claimed the villagléated in a malaria ‘red zone’, putting resideatt& higher
risk of contracting the illness. Through questidres data was collected about incidents of dergugemalaria.
Although the incidents of the disease were not Highly 3 dengue cases among the 30 households were
reported during the lifetime of the respondentsgesas to medical treatment and fear of malariacisngern for
many living in Tepoi.

These quality of life factors involving the inteagl between health, natural aesthetics, and acoess t
improving these determinants of quality of lifeeaff villagers’ decisions to stay in Tepoi. For epdana young
K13, expressed concern about the rubbish managemdi®poi and mentioned that it affects the way @las
Tepoi and her future in it. Thus, these aforemetibfactors are indirect drivers in the decisiorkimg process
to relocate.
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3.4 Population and Movement Patterns

The following section goes into depth about migratind the context in which these movement patterns
are to be understood. There are several reasonswfoy people leave Tepoi and to understand the impac
migration has on land use it is necessary to ¢fatlifese factors and their interrelations. In indhgl divergent
perspectives, a more detailed understanding of ridation between migration and land use is gained.
Education, job opportunities, movement patterns atidgers’ attitudes, values and beliefs are aligortant to
include in trying to understand in which contexgrmation is to be seen and will be discussed infthlewing
section.

3.4.1 Demographics

To investigate factors influencing land use in Tiejtas relevant to analyze demographic featuriethe
village. Thirty questionnaires representing 189spes, provided information regarding age and haldeh
migration. They show a trend that significant partsertain age groups
namely ages 21-40, are leaving the village (FiggreThe majority of [GullEHEIR MulHEN Y

.. . . . In this report the term movement
people living in Tepoi are thus children and youags under the age of 2
and adults 41 years and up. Many 11-20 year okl$eanving the village to
attend secondary school in Tebedu (see sectio?)3.Z#he work force
between 21-40 years is largely absent, which caexipdained by several
factors illustrated in the following discussion.ttial, 75 of the 189 person
included in the questionnaire survey are not liiimdepoi permanently.

patterns is used as a way to

describe the population of Tepoi

that does not permanently reside
in the village. Migration is a more
specific term referring to adults
who have moved to urban

centers to work yet are still
60 considered members of the
50 households and return
L0 periodically. For example, the
students going to secondary

school in Tebedu are not

30
W Migrants considered part of the migrant
M Resident population as they have stronger
10 I ties to Tepoi and are the
0 I ] dependents of households there.

0-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 However both migrants and
students have an effect on labor

[
o

Number of people

Age groups

availability in Tepoi and thus are
often treated equally in this
paper in relation to the affect

Figure 8. Age distribution of Tepoi representing both the permanent

residents and migrants from Tepoi.

their absence has.
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3.4.2 Education and Infrastructure

The Malaysian educational system is composed cekgheol (ages 4-6), primary school (ages 6-12),
and secondary school (ages12-18). Primary schaangpulsory by law and is free for all MalaysiaMir(istry
of Education 2011). After primary school studergsérthe option to attend secondary school, butrégsires
more household funds as the schools are ofterbanuareas and therefore transportation and boacdistg are
involved. FGD1 demonstrated that there was a genederstanding that parents recognize that senittieig
children to school is as an option of getting theway from the more traditional livelihoods suchfasning.
This is expressed by KI7 aft fs actually good to see our young generatiomimve on and continue to increase
their standard of life. Many young teenagers (...yehhigh education and they should get a bettergot
salary’. This statement was made by a father of fourdrkit who have all obtained a high education and are
now working and living in urban centres. This geth@ositive attitude towards education as a waynpiroving
life is a theme seen through government policy (\&&am 2020), the views of the villagers and head Baan
Kl4 who does not have any migrated family membesgressed similar support for education. Generally,
educational improvement was seen as a source aé prithe village. Many families display pictureistioeir
graduating children posted in prominent placesi@ntouse.

Throughout Sarawak, primary schools can often hedoin small villages such as Tepoi, whereas
secondary schools are located in larger towns. ififrastructure in Sarawak is often poor, so chidanly
return home periodically (Sim 2000). The questidrgsaalso suggest that students attending secomsdanol
do not return home on a daily basis. Thus, acdligsiio education is improved through physicalradtructure
making infrastructure an underlying driver of migwa. This statement is supported by conversatiwats with
Kl 1, KI 4, and Kl 7, who agree that better accesschools through proximity and roads further emages

The New Road

Tepoi is located at the end of a road which is the only paved way
in and out of Tepoi. Paved in 2002, this road allows people to
travel to Tebedu in 30-40 min by car. A new road is currently being
constructed which will still connect Tepoi with the main road
(leading to Serian and Tebedu) but will also new access to.
Furthermore, the parking lot in Tepoi is currently being
reconstructed to accommodate the increasing amount of cars
returning on the weekends — a sign of Tepoi’s growing migrant
population. Based on information given by the village headman,
half of the 87 households have a motorbike and 20 households
have their own car. The villagers who do not have their own
means of transportation can get rides for 3-4 RM one-way to
Tebedu.

Right: Construction of new road going from Tebedu Junction to
Tepoi. (Photos Sofie Hjelm, March 2011).
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young people to continue their education after prinschool, making them proximate drivers of migrat The
new road set to be completed in 2015 may improigeaitress and shorten travel time.

Alternative income sources in Tepoi
One of the only exceptions from farming as the primary

income source in Tepoi is the family of a local
schoolteacher from the primary school. Being the only
teacher actually living in the village, his primary source
of income is teaching. His wife and daughter also run a

small shop which contributes to the household income.
His income is further supported by a rice husking
machine that he purchased and charges villagers a small
fee for the service.

Right: Shop in Tepoi (Photo: Sofie Hjelm, March 2011)

The impact of accessibility through physical infrasture is already seen with the existing road7Ks$
able to operate a shop in Tepoi because the radldaees access to the urban centers where predactell in
his store can be purchased. It should be takenaotount KI 7 has the resources to own a car matkiisy
possible. This informant’s access to the road asddr strongly influence his ability to practiagoplementary
income-generating activities. In light of this,i# likely that the new road may have a profounceetffon
people’s livelihood strategies in Tepoi.

Access to physical infrastructure promotes moreanwent (Windle 2002), which also can be observed
in Tepoi. With only few exceptions, there is a laifkincome sources in Tepoi besides farming. Theesfto
supplement their income, many villagers seek jopoojinities outside the village. This results idasge
number of people working and living elsewhere (Blg.

Looking at the movement patterns of the 75 pedpied outside Tepoi (see section 3.4.3) there seems
to be a correlation showing that migrants have diigkducation levels: 63 % of the migrants have detag
secondary school (Figure 9).

Furthermore, Figure 10 (page 34) shows that forntfagority of occupations held by migrants from
Tepoi, no higher educational level is require
There is a discrepancy between educational le 1% 4%
among migrants and their occupation. TH
tendency is also emphasized by a similar study
the relationship between education and migrati
from Sarawak done by Sim (2000).

W Primary school
M Secondary school

Did not complete

Thus, secondary education does not se secondary school

to guarantee a job necessitating such
educational level. However, it does seem to affg

W Diploma

M Trainie

Figure 9. Education level of migrants.
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and enable the decision to relocate. Thereforés ivorth investigating other factors which influenthis
relocation and will be illustrated in the followimtiscussion.

From interviews with young key informants (KJ‘
3 and Kl 8) as well as the FGD3, the lives and Welder =
perspectives of the young people from Tepoi were Teacher =
explored. There is a general consensus among these Tailor =
youth to distance themselves from the farming tjfiesof _ Grasscutter =
. .. . Medical assistance m=
their parents. This is demonstrated by their lichite Library Assistant =
knowledge of farming practices as they spend mare t Construction =
at school than on the field. This phenomenon i als Clerk |m
observed by Windle (2000). Cleaner |m
Carpenter =
Young people express pride in their heritage and Army =
have strong ties to Tepoi, yet at the same time, g Guard =
acknowledge that in order to achieve their desired S Government work =
lifestyle they must leave. Statements such lasduld Driver ==
like to experience the world outside T&p@FGD3), 1 Landscaper  mmm
would like to have internet access for fun and job StTrlg :
searching (K1 8) and “I do not know where to work afte Garbage collector =
school but definitely not as a farmél 3)” emphasize Electronic fmmm
how the young generations in Tepoi have a diffeveaw Cortractor s
about the surrounding world and desires than older FarmingAssistence
generations in the village. Waitress
Student
Despite their strong ties to home, there is|a Housewife
tendency for the youth to leave Tepoi. With limited 0 5 10 15 20
resources and options in the village, young pesplg’ Number of people
desire to leave is not surprising as they are émbed by

th.elr edUCz'-:l'[IOI’], Fhe inputs from the media andmi_mon L L —— -
with relatives in urban centers. Coupled with tl

encouragement from their parents to further thdircation and move to urban centers for a better tjokse
reflections are understandable. From interactioth wie young villagers we learned that they argeneral
minded on what is going on in the world that sundsithem.
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3.4.3 Job Opportunities and Remittances

The modern world influence and increased job opmities encourage movement to cities. In Sarawak
48 % live in urban areas (Sim 2000) and Kuchingri,MBintulu and Sibu are the most common cities of
relocation. The questionnaire data from Tepoi shawsnilar pattern (Figure 11).
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|

Kuching Tebedu  Miri  Bintulu Serian Padawan Sarikei KampungSriAman Penisula No data
Pisa Malaysia

Cities

Figure 11. Cities migrants from Tepoi have relocated to.

According to the questionnaires, 65 % of the mitgdrom Tepoi live and/or have a job in Kuching; fo
the most part in the service sector. The growth shurban centers in Sarawak has acceleratednvttkilast 10
years. In 1991 approximately 22 % Sarawak’s popuidived in urban areas, which had increased t&®
2000 (Sim 2000). This rapid urbanization has beflnenced by government policies such as Wawasag.26
Tepoi the influence and introduction of modern \dofifestyle was observed in several houses visited.
Commodities such as flat screen TV's and stereesnat uncommon, and posters of western soccer teams
decorate the walls of many households visited. Thig/ serve not only as a status symbol, but alsp ma
influence other villagers to desire the same conitiesdand ties to the modern world.

Access to physical infrastructure enables movenagwt greater influence from population centers.
Remittances sent or brought back to the househeldlao facilitated by infrastructure. AccordingWéndle
(2002) good infrastructure can increase the amofiremittances as good roads make it easier forantg to
bring back money (Windle 2002).

In Tepoi 13 of the households (43%) covered indhestionnaire survey receive remittances ranging
from 50 to 600 RM per month. In comparing data frma questionnaires and records given by the \éllag
headman on issues regarding remittances and mantidyne, six out of the 13 households can be itledtilt
shows that remittances constitute between 10% arib Bf monthly income available, and hence a sicguilt
proportion for these households (Figure 12).
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Figure 12. Remittances proportional to total income for six households receiving remittances.

Kl 1 (questionnaire 14) receives remittances actogror 45 % of monthly income. This enables the
household to buy different goods (food, fertilizarsd pesticides) and save up money to build a seftoor on
the house in Tepoi.

Remittances can also be important for people ruiving governmental subsidies as they can ease the
purchase of agricultural inputs. In investigatihg temittances’ effect on crop choices, thereshkght tendency
to grow several different crops supplemented byouar livestock. Based on the questionnaire surbeyt3
households receiving remittances, on average, engad.4 different cropping/livestock activitieshereas
households not receiving remittances engage iAppendix 10). This indicates that remittances afland
use choices, by facilitating diversified crop anvkbs$tock selection, as a strategy to counter poeldy or
unexpected negative events. Nonetheless, theigoaseholds which do not fit this trend, as theyndbreceive
remittances yet still have high diversificationthreir agricultural practises; these include questéres 9, 13,
15, 20, 21, 30 and 31 (Appendix 10). Questionnaoe 30 is especially remarkable, as he has nirferdift
agricultural practices. This is possible due togussession of a large area of land, his accesdr&structure
and the fact that he engages in other income-gemgactivities. Therefore the remittances’ infleeron land
use cannot be simplified and ought to be interprétea broader context of dynamic interrelations.
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The Entrepreneur

Although remittances do not represent a substantial portion of income in
many Tepoi households, it can drastically affect the flexibility of some villagers
and fund new farming ventures independently of the availability of subsidies
and government agricultural assistance. One key informant who works in
Kuching during the week as a landscaper saved up 1000 RM of his wages so
that he and his wife could purchase oil palm seeds which they grew and
planted on two hectares of their land (roughly 450 trees). Due to the fact that
he is often gone during the week, this farmer and his wife regularly hire
outside labor to help apply pesticides etc. The planting and maintenance of
the oil palm was independently prompted and funded, and this farmer asserts
that he receives no subsidies or assistance from the government for the oil
palm. This farmer did mention, however, that he may apply for them at
another point, but stated that he did not care to wait for government
assistance in order to make land use decisions.

Right: The entrepreneur with one of his oil palms (Photo: Lara Murray, 2011)

The increasing movement out of Tepoi affects tHmolaavailability as seen in figure 8 where the
absence of the younger segment of the workforced@@¥ears) is clear. Data from SSI, questionnaied
observations support this indication that not maepple in the households are working in the fieltss
therefore common for households to hire or exchdalger during peak seasons. This is both due tonoamal
solidarity and the fact that much of the populatigfhin Tepoi are aging and thus less capablateiisive labor.
Remittances can help mitigate decreasing labodabibiy as it supports the purchase of labor,iliegrs and
pesticides, and can minimize the necessity of cegbping, as Best (1988) posits.

Education, urbanization and modern world influereesunderlying drivers impacting decision-making
and future perspectives for people in Tepoi. Asytbeng generations express little interest and kedge of
farming, it is clear that they are interested iremative livelihoods. This has led to the pregaigration flow
towards urban centers which both affects labor lab#ity and economic factors though remittancehe T
movement of a large portion of younger people ipdiarains social capital and knowledge in Tepoisipg
challenges for the village and for land use, ae discussed by Hansen & Mertz (2005). These chahges
been mitigated partly through alternative incomarses for the remaining farmers in Tepoi in thenfoof
remittances. These remittances bring in a more ot flexible system facilitating new farmingategies
which attempt to secure livelihoods through crogediification. However, remittances and wage ladimuld
not necessarily be seen as replacing farming iniTée money brought in only allows for more flabe
farming practices as diversified crop systems acdifated.
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4. Conclusion

The objective of this study is to identify and amzal the impact migration has on land use in Tepoi.
Drivers for land use interact to create a multifadesystem of direct and indirect effects on lagé. Ihrough
adapting Geist and Lambin’s (2002) framework, ustdgrding how the present land use relates to nograt
possible as it helps identify important interactiriyers that influence land use decisions. Thaus, t
interrelationships of this complex system are ililaed.

The agricultural practices in Tepoi consist of bstibsistence farming and cash cropping. Rice
cultivation for household consumption is practitgdhe majority of the households and is seenvasused
tradition. However, the patterns and choices ramgharound cash cropping are less predictableeas tre
large differentiations between the households hait thoices of crops and livestock. What can ltisahat
the villagers recognize the instability that castpping can bring, and thus practice subsistencrifig as well
to promote security.

Migration influences land use on a continuum betwlégitation and creation of opportunities for the
villagers. In one way, migration limits aspectsitifage life and exploitation of land. For instandeis is
expressed when the decrease in labor availabdinged by the rural-to-urban migration flow limitstential
within a household to expand economic activitiesah be asserted that the resulting limitatioessamewhat
mitigated by government subsidies of pesticidesfartdizers which enable the agricultural inteication that
maintains the land use at a constant. On the btired, migration also creates possibilities in Tdpwiging in
economic flexibility which opens up possibilities fmultiple land use strategies. Supplementary oasime
from remittances makes households less vulnerahlaforeseen events or sudden global market fltions
associated with cash cropping. Therefore, althdhglobserved patterns of migration in Tepoi do reave
relationship with land use, it is not appropriaigortray it as a proximate driver.

Migration is likely to maintain as it continuestie fueled by increasing education levels within the
village, urban job opportunities, government pel&iand a general desire in the community to ahaidern
world commodities. Furthermore, aspects influencjnglity of life in Tepoi affect people’s decisiotus
relocate. These factors include water quality, istpthealth, and the desire for modern commodifibsis
access to a higher standard of living through stftecture extension may play a key role in theriiaf Tepoi's
population.
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5. Reflections

This report is a result of collaboration betweemetous academic disciplines and therefore diverse
approaches to conducting academic research. Thpleomature of the topic chosen and the varietmethods
applied has made for a remarkable learning expegiéor all involved. It became evident that allogvfior room
and time to understand the perspectives of theréifit researchers provided the most fruitful diaéog

Although both social and natural science methods weenployed, the fact that land use was the main
focus of the study lent itself best to social scemethods. This has left the results and subségoanlusions,
subject to the inherent weaknesses of using seband information to describe a factual situatiomtuxal
science methods and direct observations were a@ppliere possible to triangulate claims by villagdnst a
large part the project is based on interactionh thi¢ villagers of Tepoi.

An effort has been made to interpret data in th@eod it has been collected, but the time framéhef
study and experience level of the research teamaticllow complete understanding of the factofkiancing
data collected. In spite of these factors, thearesers can assert that the results have valuaisetiae research
process involved constant reflection and attemptaangulate information.

One important lesson learned was discretion angsfadien collecting data, especially in such a éhit
timeframe. Mastering the process of data collectgoabout reaching a balance between what is nagess
understand and what is interesting but not cruicifidrmation. This is what makes the planning preces
crucial for conducting constructive field work. Ratollection is a reflective process where it isassary to
process internalize information as it is being exctiéd.
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Appendix 1: Reference codes for methods

Reference Subject Description Influences (Biases)
code
PRA 1 PRA Participatory exercise involving 15 people | Public setting (outspokenness)
(Community representing a broad cross-section of villagers, | Power structures
Map) communally creating a village map. Knowledge
Translation
PRA 2 PRA (Seasonal | Participatory exercise involving 13 people | Public setting (outspokenness)
Calendar) representing a broad cross-section of villagers, | Power structures
communally creating a seasonal calendar. Knowledge
Translation
PRA 3 PRA (Time | Participatory exercise involving 15 people | Public setting (outspokenness)
Line) representing a broad cross-section of villagers, | Power structures
communally creating a historic time line. Knowledge
Translation
FAW 1a Farm Walk 1a | Direct field observations combined with interview | Pride (in own achievement)
(hill paddy & | of land owner. Few participants all part of research | Knowledge
rubber) team or known by the informant. Translation
FAW 1b Farm Walk 1b | Direct field observations combined with interview | Pride (in own achievement)
(pepper) of land owner. Few participants all part of research | Knowledge
team or known by the informant. Translation
FAW 2 Farm Walk 2 | Direct field observations combined with interview | Pride (in own achievement)
(oil palm) of land owner. Few participants all part of research | Knowledge
team or known by the informant. Translation
FAW 3 Farm Walk 3 | Direct field observations combined with interview | Pride (in own achievement)
(oil palm, rub., | of land owner. Few participants all part of research | Knowledge
peb., h paddy) | team or known by the informant. Translation
FAW 4 Farm walk 4 | Direct field observations of farm work combined | Pride (in own achievement)
(Hill paddy | with interview of land owner. Few participants all | Knowledge
harvesting) part of research team or known by the informant. Translation
FAW 5 Farm walk 5 | Direct field observations of farm work combined | Pride (in own achievement)
(collecting with interview of land owner. Few participants all | Knowledge
NTFP) part of research team or known by the informant. | Translation
Ad hoc planning.
FOW 1 Forest walk 1 | Direct field observations of forest area combined | Pride (in own achievement)
(Trail to | with interview with forest user. Many participants | Knowledge
Indonesia) all part of research team or known by the | Translation
informant. Accompanied by vegetation expert.
FOW 2 Forest Walk 2 | Direct field observations of forest area combined | Pride (in own achievement)
(Hunting) with interview with forest user. few participants all | Translation
part of research team. Set up as hunting trip. Loose format
KI'1 Key informant | Relatively wealthy villager, related to village | Relationship to headman

1

headman. Farmer with large influx of remittances
from husband.

Translation
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Kl 2 Key informant | School teacher among the wealthiest in the village. | Pride (feeling superior)
2 Diversified livelihood, with farming, shop keeping, | High social status
rice milling and salaries. Good English skills. | Knowledge
Outspoken.
KI 3 Key informant | 18 y.o. Granddaughter of older villager, currently | Shy
3 studying. Knowledge
Translation
Kl 4 Key informant | Villagers living with his young son. Farmer and | Relationship to headman
4 deputy headman. Decent English skills. Knowledge
Translation
KI5 Key informant | Off-farm worker and farmer with subsistence and | Modesty
5 cash crops including oil palm. Entrepreneurial. Small | Knowledge
household with many resources. Decent English | Translation
skills. Outspoken.
KI 6 Key informant | Well off villager living on outskirts of village land. | Pride
6 Large areas under cultivation with many cashcrops. | Relation to other villagers
Entrepreneurial. Middleman for cash crops and | Translation
other commodities. Outspoken.
KI 7 Key Informant | Well-off villager heavily involved with village | Pride
7 politics. A member of several JKKK boards and was | Reservation in communicating with
reluctant to introduce himself and express his | researchers
views.
KI 8 Key Informant | 22 y.o. Did not complete secondary school,
8 currently farms in Tepoi
FGD 1 Focus Group | Participatory exercise with 5 villagers specifically | Public setting (outspokenness)
Discussion 1 | invited to discuss topics relating to village life in | Power structures
(General) general. Knowledge
Translation
FGD 2 Focus Group | Participatory exercise with 5 farmers specifically | Public setting (outspokenness)
Discussion 2 | invited to discuss topics relating to agricultural | Power structures
(Farmers) activities. Knowledge
Translation
FGD 3 Focus Group | Participatory exercise with 5 vyoung villagers | Public setting (outspokenness)
Discussion 3 | specifically invited to discuss topics relating to | Power structures
(Young) village life for young people. Knowledge
Translation
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Appendix 2: Questionnaire

Introduction
Introduce yourself (name, nationality)

Purpose: | am part of a small team from the University ofp@ahagen and University Malaysia
Sarawak doing research on the migration to thescthat is happening in Tepoi.

We want to understand if and how this migratiomfiecting the way you do agriculture and use the
forest.

| have seventeen questions to ask you.

If there are any questions that you do not feelfootable answering, please do not feel pressure to.
Date:

Interviewer:

Index no:

Independent variables

Getting to know you and your family.

1) House/GPS key point:

2) Gender:

3) Age:

4) Ethnic group:

5) How many people live in this house?

What are their ages?

What do they spend most of their time doing/whahe&r main responsibility in the household?

Gender: Age: Primary occupation:

Land use

Getting to know about your farm, and how you useryand.

6) How would you rank these five activities in tarof importance for your family?

Ranking: (5 is most important, 1 is least important

System: Rank: Notes:

Selling crops
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Growing your own food

Money from family members living elsewhere

Collecting Forest Product

Working away from your farm

7) What crops do you grow in your fields?

Crop: Area: Livestock: Number:
8) Do you sell any of the crops you grow?

If yes:

What crop: To whom: (where): How often:
9) Do you get any fertilizers from the government?  Y/N

If yes:

What: For what crops: How much: Notes:

10) Do you get any other government help?

If yes, please specify (what, for what, how much):

11) Do you collect any products from the forest?

If yes:

50




ILUNRM Analyzing Drivers of Land Use April 2011
A study of how migration affects land use in Tepoi, Sarawak

What: For what: How often: How much:

E.g: NTFPs (medicinal plants/herbs, mushroomst, fraitan, ferns, animals/meat) etc.

12) Do you spend a lot of time on something we hdawaentioned?

If yes, please specify:

Land tenure

Understanding the official ownership of your land.
13) Is your land Native Customary Rights land?
14) Do you rent the land from someone?

If yes, please specify:

Migration Patterns in Tepoi

Getting to know your family members away from thasm.

15) Is there anyone from your family working andieing outside your farm?

If yes:
Relation | Age | Occupation | Education | How often are they home: Where: | How | Availible for
Weekly: | 1/month: | Less: money is | work when
sent home:
home:
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16) Have there been any health problems in yousdionid?
17) What do you think of the river’'s water quality?

Interviewers’ thoughts

Thoughts about the setting:

Who was present while interviewing?

Things that could have had an influence on the\irge/the answers?
Thoughts about the informant:

Further questions:
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Appendix 3: Semi-structured interview guide for villagers

Date: [/ -2011
Interviewer:

Introduction

Introduce yourself (hame, nationality)

Purpose | am part of a small team from a collaboratiotw®en the University Malaysia Sarawak and
the University of Copenhagen doing a research engepple live in this area of Borneo.

| have about 30 questions to ask you.

| would like to hear about you and how you live ybte.

If there are any questions that you do not feelfootable answering, please do not feel pressure to.
This | an anonymous interview, so we will not béngsyour name in our report or give the information
we get from you to anybody else.

Independent variables

Questionnaire no.:
1) House/GPS key point:
2) Gender: Male Female

3) Name:
4) Age:

Land use

Agricultural practices and use of forest

5) For how long have you lived in Tepoi? (Lifetinoa-off)
If on-off: Why did you live there?

6) Have you always grown what you grow now or damlygrow anything else in the past? (change in
agricultural practices)

Land tenure

7) How do you know which land belongs to whom?

8) How do you choose the locations that you culéva

Do you know the size of the land that you own? Hbagvis it?
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Do you know the size of the land you are curregtbwing crops on? How big is it?

9) Are you allowed to use the land the way you wanor are there some restrictions? (Governmelsgel
policies regarding land use)

If restrictions, who makes these?
How do you perceive these restrictions?

Land use

10) Do you have good soil on your fields?

11) In the questionnaire you told us that you atéld these products in the forest. Do you use moless forest
products now than before?

12) Do you do other activities in the forest? (Rrcttbn, religion, traditions, etc)
13) May everyone use the forest? (Land tenureattiby, forest management)
14) If someone does something they should not dat e you then do? (Power structures, customary) law

Migration and off-farm work patterns in Tepoi

Past, present and future patterns

So | can see from the questionnaire that X liveisida Tepoi. (Based on one person from the scheme).
15) At what age did X leave?

16) For how long has X been away now?

17) Was it X's own decision to leave?

18) Does X help you with anything here in Tepoi?

You said that X send back money:

19) What do you use the money you get from X féidog, seeds, fertilizers, conveniences, etc

The relationship between infrastructure and migration/off-farm work

20) How do you get around in and outside the vlfa@By car, the river, bus, etc)
21) Who owns the “transportation option”?

22) How did you get around before the road was buil9917?

23) Was Tepoi the same size when you were a clfdfposely very open ended question, hopefully spgn
on narratives on changes)

24) Do you see migration out of Tepoi continuinghe future? How?
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25) Do you forsee the new secondary school in Tielbéecting the future migration of people out @pbi?

26) Has labor division in households changed ipol'eluring your lifetime? For example, are oldeople
doing the jobs that younger people used to be resipe for?

27) How hard is it to find labor in Tepoi?
-What is the demographic of people hired to helfiglis?
28) What is the role of the JKKK (community assticin)
29) What is the role of the farmer’s association?
30) How do people apply for farming subsidies?
-Do they normally receive the subsidies they ajpmy

Interviewers’ thoughts

Thoughts about the setting
Who was present while interviewing?
Things that could have had an influence on thevige/the answers?

Thoughts about the informant:
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Appendix 3.1: Semi-Structured Interview Youth

Date: [/ -2011
Interviewer:

Introduction

Introduce yourself (name, nationality)

Purpose | am part of a small team from a collaboratiotwsen the University Malaysia Sarawak and
the University of Copenhagen doing a research engepple live in this area of Borneo.

| have about 30 questions to ask you.

| would like to hear about you and how you live ybte.

If there are any questions that you do not feelfootable answering, please do not feel pressure to.
This | an anonymous interview, so we will not béngsyour name in our report or give the information
we get from you to anybody else.

Independent variables

Gender:

Name:

Age:

Family status:
Family/household name:
Questionnaire Number:

Education

What level of education do you have:
Years:
School level:
Where have you gone to school:
If relevant — Have you lived outside of Tepoi totgaschool:
Where:
For how long:
Do you have any future schooling planned:

What;
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Where:
For how long:
Who pays you school fees:
How much is it:
Can you get any government support:
Living in Tepoi
How long do you go to school each week?
What do you do when you are not in school:
(Help your parents, job, sports etc?)

How much time do you spent on this:

Is there anything you would like to be able to ddéepoi, that you cannot do now:

(Internet, Sports facilities, etc.?)
Have you lived outside of Tepoi:
Have you been outside of Sarawak:

Future prospects

April 2011

What do you want to work with after school:
What has influenced this decision (why):
Do you plan to work outside of Tepoi after you simischool:
Why:
If relevant: Do you plan to return to Tepoi somg:da
When:
Why:

Job opportunities

Do you think it will be easy to get a job when ywave finished school:
How do you plan to get a job:
How far away would you be willing to go to find wor

Would you be willing to go to peninsular Malaysia:
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Thoughts about livelihoods

If you had live as a farmer in Tepoi, would you knbow to grow crops:
Where did you get this knowledge:
What is more popular for young people in Tepoiyistg and farming, or going away to find work:
Why is that:
Have you thought about when you want to get married
(before you finish your education, job etc.)
What is the general opinion in Tepoi:

Do you have any other things that we should tatbualthat we have not talked about yet:
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Appendix 3.2: Semi-structured interview questions for village headman

Introduction

Official welcoming/presentation
Date:

Interviewer:

House/GPS Keypoint:

Name:
Age:

Land use in Tepoi

1) What are the main crops grown in Tepoi?

2) What type of cultivation practices are used f(slg, use of inputs, fallow, improved fallow,
plantation etc.)

3) Do the families grow most of the food they eatvbat do they buy?

4) Do you export anything from Tepoi?

5) What things do you import to Tepoi?

6) What are the main economic activities in Tepoi?

7) What land rights do the villagers have on tleal@rea for agricultural production?

8) How far from the village do community members tend?

9) Are community members satisfied with the righisy have over the land in the local area?
10) Are there any external projects taking place/égnment, NGO, etc)? Please describe what the
projects are and how they are being implemented.

Forest use in Tepoi

11) What rights do the villagers have on the ustheflocal forest?

12) What is harvested from the forest?

13) Has the local forest area changed in youriife?

14) Has the health/condition of the forest changegbur lifetime?

15) Has availability of forest resources changegour lifetime?

Policy Issues

16) What federal or regional policies on land useadfecting the community?

17) Does the community have influence over thegmesiwhich affect their land use?

18) What is your role in this?

Social Issues

19) Have there been changes in demographics (agdeg etc) in the community in your lifetime?
19B) Do you think this have affected the way tH&agers use the land/how they farm?

20) Are children required to go to school?

21) Does the youth in the community wish to seghkéi education outside of the community?
22) Do you have a village council?

Migration Patterns

23) Are more people leaving Tepoi or moving in &pdi?

24) What people are moving into Tepoi?
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25) What people are moving out of Tepoi?

26) Where do most community members go?

27) Why do people leave Tepoi?

28) Why do people move in to Tepoi?

29) Do people migrate as groups or individually?

30) Are there annual changes in migration?

31) How often do those who migrate return to visit?

32) How often do those who migrate return permdgent

33) How many members of the village own a vehicletber transportation forms?
34) What are these used for?

35) Who makes the decisions regarding road builthrthe community?

. 36) Does the village have influence in thesesieos?

37) Who funds the construction?

38) Do you think migration will play a larger rale Tepoi’s economy in the future?
39) Do you think migration is positive for the deygment in Tepoi?

If this will affect the future land use?

Interviewers'’ thoughts

Thoughts about the setting:
Who was present while interviewing?
Things that could have had an influence on theirge/the answers

Thoughts about the informant:
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Appendix 3.3: Semi-structured interview guide for Mr. Joseph

Date:
Interviewer:

Introduction

Introduce yourself (hame, nationality)

Purpose | am part of a small team from a collaboratiotwsen the University Malaysia Sarawak and
the University of Copenhagen doing a research engepple live in this area of Borneo.

| have about 30 questions to ask you.

| would like to hear about you and how you live ybte.

If there are any questions that you do not feelfootable answering, please do not feel pressure to.
This | an anonymous interview, so we will not béngsyour name in our report or give the information
we get from you to anybody else.

Independent variables

Questionnaire no.:
1) House/GPS key point:
2) Gender:

3) Name:
4) Age:

Land use

Agricultural practices and use of forest

5) For how long have you lived in Tepoi? (Lifetino®-off)

6) Have you always grown what you grow now or did grow anything else in the past? (change inaljuicl
practices)

Land tenure

7) How do you know which land belongs to whom?

8) How do you choose the locations that you culéva
Do you know the size of the land you cultivate?wHmg is it?
-Size of the land he owns:
Size he cultivates:

-Who decides where you have your fields?
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9) Are you allowed to use the land the way you wanor are there some restrictions? (Governmelagel
policies regarding land use)

If restrictions, who makes these?
How do you perceive these restrictions?

Land use

10) Do you have good soil on your fields?

11) In the questionnaire you told us that you atéld these products in the forest. Do you use moless forest
products now than before?

12) Do you do other activities in the forest? (Rrcttbn, religion, traditions, etc) No
13) May everyone use the forest? (Land tenureattdhy, forest management) Yes
14) If someone does something they should not dat et you then do? (Power structures, customary) law

Migration and off-farm work patterns in Tepoi

Past, present and future patterns

He doesn’t have any family members migrating.

The relationship between infrastructure and migration/off-farm work

20) How do you get around in and outside the \lfa@By car, the river, bus, etc)
21) Who owns the “transportation option”?
22) How did you get around before the road was buil9917?

23) Was Tepoi the same size when you were a clfdfposely very open ended question, hopefully spgn
on narratives on changes)

24) Do you see migration out of Tepoi continuinghe future? How?
25) Do you forsee the new secondary school in Tielbéfecting the future migration of people out &pbi?

26) Has labor division in households changed ipol'eluring your lifetime? For example, are oldeople
doing the jobs that younger people used to be resipe for?

27) How hard is it to find labor in Tepoi?

-What is the demographic of people hired to helfiglis?
28) What is the role of the JKKK (community assticin)?
29) What is the role of the farmer’s association?

30) How do people apply for farming subsidies?
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-Do they normally receive the subsidies they ajpmy

Interviewers’ thoughts

Thoughts about the setting:
Who was present while interviewing?
Things that could have had an influence on thevige/the answers?

Thoughts about the informant:

63

April 2011



ILUNRM Analyzing Drivers of Land Use April 2011
A study of how migration affects land use in Tepoi, Sarawak

Appendix 3.4: Semi-structured interview guide for Ms. Ming

Date: [/ -2011

Interviewer:

Introduction

Introduce yourself (hame, nationality)

Purpose | am part of a small team from a collaboratiotwsen the University Malaysia Sarawak and
the University of Copenhagen doing a research engepple live in this area of Borneo.

| have about 30 questions to ask you.

| would like to hear about you and how you live ybte.

If there are any questions that you do not feelfootable answering, please do not feel pressure to.
This | an anonymous interview, so we will not béngsyour name in our report or give the information
we get from you to anybody else.

Independent variables

Questionnaire no.:
1) House/GPS key point:
2) Gender:

3) Name:
4) Age:

Forest use

5) As we have seen, you collect products from threst and wild vegetables. Do you do this moreess |
thanyou did 10 yrs ago? 20 yrs ago?

6) Do you think this is the same for other peopl&époi?
7) Is it harder to find than before?

8) Do you have to go farther to find them?

If so, what do you do about the increasing sca?city

Land use

9) How long is the normal fallow period for paddy?
10) Has this amount of time changed in your lifettmWhy?

11) Has the amount of land that you grow paddytanged in your lifetime?
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12) Have you noticed any patterns of change insthe of paddy fields in the village in your lifet@®d If so,
why?

Is this because paddy takes a lot of time?

13) Do cash crops (pepper, rubber, etc.) requinerapless work than paddy?
14) Do people need to hire more labor to help éfiblds than before? Why?
If so, how do people deal with the need to hir@iab

16) Who is usually hired to help in the fields (mewmen, age...)

17) Do you plant paddy according to how much yoedpeor how much help you have available to work?
Explain.

18) Do you ever have a problem where you don’t lenaigh help to plant the paddy that you needd, lfvhat
do you do? Do you hire help? Do you plant a senatea? Do you plant something else?

Migration and off-farm work patterns in Tepoi

Past, present and future patterns

19) How many family members do you have in Tepoi?

20) How many have left to work in the city?

21) Do you think the number of people leaving Tegitliincrease in the future? Why?

22) Do you forsee the new secondary school in Tielbéecting the future migration of people out @pbi?

23) Has labor division in households changed ipol'eluring your lifetime? For example, are oldeople
doing the jobs that younger people used to be resipe for?

24) What is the role of the JKKK (community assticin)
25) What is the role of the farmer’s association?
26) How do people apply for farming subsidies?
-Do they normally receive the subsidies they ajly

Interviewers’ thoughts

Thoughts about the setting:
Who was present while interviewing?
Things that could have had an influence on thevige/the answers?

Thoughts about the informant:

65



ILUNRM Analyzing Drivers of Land Use April 2011
A study of how migration affects land use in Tepoi, Sarawak

Appendix 3.5: Semi-structured interview guide for Schoolteacher

Date: - 2011
Interviewer:

Introduction

Introduce yourself (hame, nationality)

Purpose | am part of a small team from a collaboratiotwsen the University Malaysia Sarawak and
the University of Copenhagen doing a research engepple live in this area of Borneo.

| have about 30 questions to ask you.

| would like to hear about you and how you live ybte.

If there are any questions that you do not feelfootable answering, please do not feel pressure to.
This | an anonymous interview, so we will not béngsyour name in our report or give the information
we get from you to anybody else.

Independent variables

Questionnaire no.:

1) House/GPS key point:
2) Gender:

3) Name:

4) Age:

Land use

Agricultural practices and use of forest

5) For how long have you lived in Tepoi? (Lifetinoa-off)
If on-off: Why did you live there?
How do people in Tepoi learn about farming?

6) Have people in Tepoi always grown what theywgrmw or did they grow anything else? (change in
agricultural practices)

Land tenure

7) How do people know which land belongs to whom?

8) How do people in Tepoi choose the locations déinatcultivated?
Do you know the size of the land you cultivate?
Who decides where you have your fields?

Can you lose your rights to cultivate this land?
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9) Are they allowed to use the land the way theytvwa or are there some restrictions? (Governmitiage
policies regarding land use)

If restrictions, who makes these?
How do you perceive these restrictions?

Land use

10) Do you have good soil on your fields?

11) In the questionnaire you told us that you at#ld these products in the forest. Do people iroifape more
or less forest products now than before?

11) Do people do other activities in the foresttd@ction, religion, traditions, etc)
12) May everyone use the forest? (Land tenureafgby, forest management)
13) If someone does something they should not dat e you then do? (Power structures, customary law

Migration and off-farm work patterns in Tepoi

Past, present and future patterns

The relationship between infrastructure and migrdaff-farm work

19) How do you get around in and outside the v@dla(By car, the river, bus, etc)
20) Who owns the “transportation option”?
21) How did you get around before the road was buil9917?

22) Was Tepoi the same size when you were a cfifldfposely very open ended question, hopefully spgn
on narratives on changes)

23) Do you see migration out of Tepoi continuinghe future? How?
24) Do you forsee the new secondary school in Teldfecting the future migration of people out @fpbi?

Interviewers’ thoughts

Thoughts about the setting:
Who was present while interviewing?
Things that could have had an influence on the\irge/the answers?

Thoughts about the informant:
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Appendix 4: PRA Community map, Seasonal Calendar and Historic Timeline
of Tepoi

The Community Map

To provide a good starting point, one fixed landmaas drawn first (the rivers) and afterwards the
participants were asked to draw other importandraarks, their household and fields including the
different kinds of crops or livestock. The processhe community map made it possible to gain

further information about the participant’s opingoon the land use choices and activities in Tepoi.

The session started out with 10 participants bunhduhe meeting several others joined. The group
were representated by both men and women. Thenoigpsubjects were asked to be drawn on the
map: the rivers, the roads, the residential aleantountains, the bridge, the garbage dump sktes, t
church, the school and the Indonesia border. Ths fallowed by a discussion of their land use.

The Seasonal Calendar

The activity was organized by preparing a larg@hi@displaying different land use sectors
(agriculture, livestock, forest) and the activigfated to these sectors throughout one year. cipentits
were asked to list important products followed Iy labor required for production throughout theryea
This would enable to explain if there is any relatbetween cropping cycles and migration patterns.
There were 12 participants 9 female and 3 maledmtwhe ages of about 30-70.

The Historic Timeline

In order to get the discussion going some prepauestions were asked which was considered ‘nekddw’.
These were divided into three different categorizdith included:

Roads Oil palm Disease outbreak
School Durian Religion (R.C, SDA and Muslim)
Running water Paddy Migration
Sanitation drainage Maize Natural disasters
Electricity Cocoa
Longhouse/individual houses (house | Pepper
construction/architecture) Rubber
Subsidies

At the end the participants were asked if they @ahink of any important event that had not beeawair on the
map and several suggestions followed. Approximad@ypeople were present during the exercise byt Dol
active men and 3 active women.
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Appendix 5: Focus Group Discussion General Village Topics

Informants:

Topics: Labor demographics and changes
Education’s relation with migration
Water quality
Garbage sites/disposal

Medical Access

Labor demographics and changes

Who usually work in the fields/which age groups?Avho migrates

Are you concerned with the young people leavingol ep would you rather have them to stay?
Do you see a pattern between those who goes ttyhend their educational level?

Water quality

What do you think of the water quality in the river

Has the quality change during the last 20 years?

Dry vs. rainy season

What do you think of the quality of the water frone gravity feed?

Has the aquatic life changed during the last 20sj&a

Garbage sites/disposal

How many dumpsites are there in Tepoi and do theggeirs use them?

Do you think there is a connection between theityuaf the river and the dumpsites?
What should be done to improve the garbage sitotio

Medical Access

How often do the health team comes to Tepoi antthel@illagers use it?

Thoughts about meeting:
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Appendix 5.1: Focus Group Farmer Meeting
Topics:

Change in amount of land cultivated (abandoned yédttl)
Labor availability

Subsidy applications

NTFP availability

Extension Services/Improved farming techniques
Future of agriculture in the area

Cultivated Area:

Has the area around Tepoi that is used for cultimathanged in your lifetime?

What is the general teaching about how long todeafield before planting new crops?

Has the length of the fallow period used beforefite crops changed in your lifetime? Why?
Has the distance that people in Tepoi cultivatpsmn changed in your lifetime? How? Why?

Has the availability of fertilizer and pesticidebsidies had an influence on how much land is caiégd? Has it
had an influence on the location of plots cultidite

Labor availability:

Do fertilizer and pesticide subsidies change thewarhof labor required for farming activities?
Have changes in the availability of labor had apaet on where, how or how much land is cultivated?

We noticed that many of the young people in Tepeicnoosing to migrate to cities. Is this your iegsion as
well? What are farmer’s strategies for continuimgjr farming activities despite the high rate of migration?

Is there a change in the age or gender of thoskimgpin the fields? Is this related to migration?

Subsidies:

We have learned that farmer subsidy applicatiorsfiled by the farmer, then the application iseagivto the
Farmer’s Association and submitted to the headmBe. makes the selection of applicants and subrnés t
applications to the Tebedu Department of Agricétwhich then goes to Serian. The fertilizersdis&ributed
to Tebedu Office of Agriculture, then brought topbe Villagers must pay for the transportation thé
fertilizers from Tebedu to Tepoi. Is this correct?
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Where along this process does the main part adeleision about who receives fertilizers take place?

Is the availability of subsidies influencing theops you choose to grow? How? Why? E.g. Are theopscr
which you would not grow if you could not receiwgbsidies for them? Why?

How do you apply for subsidies for your cocoa f&3d
How do you apply for subsidies for your pepperdésl
How do you apply for subsidies for your paddy fgid

NTFEP availability

Has the amount of products (bamboo, rattan, wilgetables, etc.) which you do not grow but use often
changed? How? Why?

Do you do anything differently because of this deth
Do you cultivate more of these forest products beeaf this change?

Development of Agriculture

Has the way you farm improved from the way previgeserations used to farm? Are you getting higher
yields? Is the labor less intensive?

What has been the main reason for any change/irapremt?

Please give examples of how the farmer’s assoniatiee JKKK or the Department of Agriculture hetpyiour
farming decisions and yields?

Looking to the future

Do you think people in Tepoi will ever stop grogipaddy?
-If so, what will they do instead?

Do you think the current problems you experiencéhlie increasing difficulty to find rattan and bamo will
get worse in the future?

Do you think that there is a way to get young pedplerested in farming again?
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Appendix 5.2: Focus group discussion young people

Date: / -2011
Interviewer:

Introduction

Introduce yourself (hame, nationality)

Purpose | am part of a small team from a collaboratiotwsen the University Malaysia Sarawak and
the University of Copenhagen doing a research engepple live in this area of Borneo.

| have about 30 questions to ask you.

| would like to hear about you and how you live ybfe.

If there are any questions that you do not feelfootable answering, please do not feel pressure to.
This | an anonymous interview, so we will not béngsyour name in our report or give the information

we get from you to anybody else.
Participants: Name, age, gender, education, ocicupat

Living in Tepoi

Are you happy about living in Tepoi?
Would you rather move to somewhere else?
What do you spend time on in Tepoi?

Future plans

Are you happy about the education opportunitiehimarea?

Happy with the new high school opportunities in &el and the extension of Tepoi primary school. Betbey
only had classrooms for three grades so they wslidde E.g. one year first grade and then it woakké three
years till the nest first grade would begin. Nowmofor all steps.

If you could choose yourself what do you dreamaihd in your life? (hint to us, DON'T ASK: survivaéasy
living, material needs, etc.)

Interviewer thoughts on dreams

Life world (how do they perceive their life)

Do you think about leaving Sarawak some day?
For what purpose:
Parents’ opinion:

Can you imagine yourself growing old in Tepoi?
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Do you enjoy helping your family in the fields?

Life opportunities

Do you know how to manage a paddy field, peppéd,fieibber field, etc.?
Do your parents encourage you to leave Tepoi?
Experiment 1. Imagine that you are the JKKK in tkasnpung and should take care of problems aroured he

Case: The bridge from the parking lot to the actililge is broken. What would you do?

Interviewers thoughts:

How much do your parents opinions mean to yourcgsil
When is it normal to marry in Tepoi?

What do you think about that?

When do you want to marry?

Etc....

Overall thoughts (interviewer):
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Appendix 6: Farm Walk - General Notes.

Introduce yourself (name, nationality)
Purpose | am/ We are part of a small team from a collation between the University Malaysia Sarawak and
the University of Copenhagen doing a research engenple live in this area of Borneo.

I/we would like to ask you draw a map of where @iyfarm/house and fields in relation to the vidagnd
thereafter go for a walk to your fields and leapowat your agricultural practices.

General guestions:

Optional: Questionnaire/SSl id. No:

1) Gender: Male/Female
2) Name:
3) Age:
4) Ethnic group:
5) No. of people in household:
(no. of people crops must support)
6) No of people from the family working on familglds:
7) No of people hired to work on fields:
(How many, how often)
8) Ages of hired help (generally):

9) How many fields does the household have in:total

| Id. no | Crop | Size | Distance from household Ownership
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Farm walk - Field notes.

Field no: Location (GPS point no.):  GPS coordinate

Data topic Interviewee response Observation

Distance from house to field

Size of field:
Slope:
Orientation:

Crops (primary)
(species, amount, age)

Crops (secondary)
(species, amount, age)

Farming system (shifting, fallow, mixed, consistency
of use)

Farming methods (soil preparation, water
management, labor requirements)

Optional: Equipment/livestock used

Fertilizers applied/stored
(Amount, type, intervals, signs of singing)

Pest/Weed problems
(types, extent of problem, solutions)

Time allocated to primary crop

Time allocated to secondary crop

Yield primary crop

Yield secondary crop

Purpose of crop (cash crop, subsistence etc.)

Opinion of field (good field, bad field etc.)

History of the field:
(previous crops, reasons for change)
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Information on other fields:

Appendix 7: Sketch for forest walk
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Introduce yourself (hame, nationality)
Purpose | am/ We are part of a small team from a collation between the University Malaysia Sarawak and
the University of Copenhagen doing a research engeople live in this area of Borneo.

I/we would kindly ask you to introduce me/us to floeest and the importance of the different produitt
provides and teach us the present forestry practice

Observation/aspect to ask about

People present:
Time:
Location:

Elevation:

Distance to forest

Dominant forest outlook (tree species, density,
infrastructure)

Important plant species for villagers

Purpose of important species

Forest type/health

Management/labour requirements

Historic forest use

Cultural use

Wildlife
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Appendix 8: Soil sampling

Date:

GPS coordinates:
Description of site:
Slope:

Description of Profile:

Horizon (cm) Distinctness Topography Colour Clay content Notes

Scheme for chemical analysis

Sampling
depth Clay
Horizon  (cm) content  pH %N % C C/N
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Other notes

Appendix 9: Plant species

No. | Local Name Species Family Purpose

1 Riang Bigonia Medical — stomach
ache

2 Ramayong Fruit that can be
eaten

3 Ara/Nuri (Bidayuh) Ficus Fruit that can be
eaten

4 Lembak/Rambang (Bidayuh) Cuculingo For making pua
kumbu (blanket)

5 Kelindang Blechnim For small cuts

6 Tekalung/Bayuh (Bidayuh) Artocarpus Elasticcus Bark is for making
mat/bucket

7 Paku/ Dengut (Bidayuh) Nephrolepes Biserata Fern that can be
eaten

8 Tepus/ Tipuk (Bidayuh) Plagiostachys Stem that can be
eaten

9 Piper/ Ba'it (Bidayuh) Medical- stomach
ache especially for
children

10 Gemuh Ki’uh (Bidayuh) Staculia Pepper poles

11 Kap trees Seraka Construction -
home

12 Palm tree Arenga Palmae Eating shoots

13 | Tampoi Baccaurea Fruit that can be
eaten

14 Langgir Xantothyllun Amonum For shampoo
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1. Introduction

In recent decades, economic development in the sfabarawak, Malaysia has taken place in the
form of large scale conversion of land for timbemptantation crops (Abdullah & Hezri 2008). Ruraéas
often bear a large portion of the environmentak em&l experience significant societal change, getive
little of the economic benefits (Drummond & Tayl®®97). This study seeks to evaluate land use in the
village of Tepoi, located around 65 km from Kuchiimg southwestern Sarawak. It represents an area
vulnerable to land conversion and change inducedatiypn and state-wide development aims, as well as
urbanization and modernization. Tepoi is a Bidayillage close to the Indonesian border consistih§&
households with 533 inhabitants. The Bidayuh arethnic minority on the island constituting 8.4 qeant of
the population (Cheng Sim 2001). While many ofvliagers still practice subsistence cultivatiordarash
cropping, a large source of income in the villagenes from off-farm work and remittances from vikag
who have migrated elsewhérd&his high incidence of migration and reliance arnside labour demands
may be associated with the villages’ decent infuastire as they have both a road and electriclig gravel
road built in 1991 grants the villagers good ac¢edabour opportunities in urban centers and taetecity
may fuel the market in the village for cash incomeorder to buy electrical appliances. A paved ra&ad
currently being built which may further intensifiget dynamics revolving around this infrastructurehia
village.

The literature on this area of Sarawak postuldtasthe area has poor, highly acidic and weathered
soils, limiting farmers’ choice of crop selectiddgmdan et al 2008). In order to mitigate thesetétrons,
the government of Sarawak has reportedly been girayifarmers with subsidized fertilizers to strdvegt
the farmers’ flexibility and yields. Tepoi's cashops include durian fruit, rubber, pepper and cocuval
contrary to the literature about the generally poopical soils in the area, Tepoi reportedly bsagiod soil
guality in the land surrounding the village.

Subsistence farming is still practiced by manyag#rs as well and they still produce upland rice
using shifting cultivation. Officially, the goverrent of Sarawak has endeavoured to discourage nghifti
cultivation in favour of more intensive land uskelioil palm plantations through multiple policiesda
endeavoursAmong these are the establishment of Sarawak Lamddlidation and Rehabilitation Authority
(SALCRA) which since the 1970's has aggressivelyked to transform Native Customary Rights (NCR)
land into oil palm or rubber plantations. Anoth@ligy that has worked against traditional slash bath
farming is the banning of the open burning of @hgftcultivation fields. In much of Southeast Ageople
maintain this type of land use due to the cultaral religious importance of hill paddy cultivatidhe desire
to maintain a self-sufficient source of food, ahe desire to continue to cultivate the land du¢etwre
insecurities (Cramb et al 2009). Moreover, it kely that due to the flexibility in terms of timdlacation
that hill rice production involves, it is an attti@e way to maintain insecure NCL tenure even itimof the
labour force is away during some of the year duenigration (Hansen & Mertz 2006). Ultimately, the
mixed-income strategy that some Tepoi householdstipe is a good way to secure livelihoods as it ca

2 Information and assumptions about Tepoi in thioreare based on a preliminary introduction gitgrthe
course instructors who visited the village for arsiperiod.
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mitigate vulnerabilities associated with marketcfuations relating to cash crop production by ailawv
families to be self-sufficient in terms of rice afwbd production while providing a buffer throughdncial
capital. The extra cash income from remittancesaifithrm labour allows households to absorb shawks
opportunity costs associated with global marketttlations. Furthermore, the highest rates of rnooakerty

in Sarawak are among Bidayuh paddy farmers, sonbéed to buffer household income may be more
pronounced in Bidayuh communities who feel extraerable (Cheng Sim 2001).

The high rate of migration seen in Tepoi is likalyributed to pull factors originating from polisie
set by the central government in Kuala Lumpur. st striking of these is “Masyarakat 2020” whistai
national goal of establishing Malaysia as a ‘depet or fully industrialized country by 2020. Thiss
favoured initiatives to strengthen urban centexs lauld roads to better establish in rural-urbaenactions
and trade. This has led to the greatest rate afatiig to urban centers Sarawak has ever expedetoe to
the rapid urbanization of cities like Kuching aruk tassociated expansion of employment opportunities
particularly in the service sector (Cheng Sim 20@Lxthermore, this “Masyarakat 2020” policy as lves
the general rapid modernization of Malaysia has htd the effect of making traditional practices/iews
seen as backwards and, predictably, this is mostounced in the younger populations (Windle 2002).

Fluctuations in localized population densities dechographics spurred by migration activity affect
labour availability and intensity of cropping. Tetects however, depend on the nature of the magrain-
migration due to opening of new territory aftereetroad construction may lead to increased swidden
activity from newcomers cultivating along the roaternatively, if the road was constructed to @allo
establishment of plantations, subsequent in-migmatould likely be associated with land intensifica
and movement away from swidden agriculture (Cramlale 2009). Demographic changes induced by
outmigration affect labour availability, especiattyucial during planting and harvest times. It digoits
capacity to clear the forest and results in tengémdarm in more recently cleared plots closethi® village
(Cramb et al. 2009).

1.1 Objective

In light of both speculative and certain societsmges affecting the village of Tepoi, the immesliat
objective of this report is to identify and analythe impact migration patterns have on land uséeipoi.
This will be approached through four research doest

What is the land use in Tepoi?

What are the drivers of land use in Tepoi?
What migration is occuring in Tepoi?

What is the off-farm work undertaken in Tepoi?

e
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2. Methodology

The report data matrix (appendix 1) presents thestipns and data required to answer the research
guestions.

This objective is based on a series of assumptamswill be subject to change and adjustment once
the fieldwork starts. The main assumptions are:

* There is migration going on in the village, antlas an effect on land use.
* That remittances from migrating family members m@aywle in household economy.

Furthermore in order to diminish misunderstandiefining certain terms is crucial, hence:

* By migration patternave include in and out-migration as well as off-fanmork.

* An in-migrant is defined as one now living in Tepoi and leavionice a month or less; aut-
migrantdefined as one who has left Tepoi and visits Tepoe a month or less.

» An off-farm workeris someone living in Tepoi (e.g. returning to Tegableast once a month) whose
primary economic activity is conducted off the helusld cultivation area.

* Within household migration and off-farm work mayoghdifferent effect on land use decisions due
to labour capacity and income generation. Thusdkerata comparable hauseholds defined in
terms of family members living together and/or emwitally contributing to activities both
subsistence and/or income generating.

In order to better understand the factors thatrdete® and influence land use in Tepoi, Eric F.
Lambin, Helmut J. Geist, and Erika Lepers’s framadwior understanding land use/cover change will be
used. In their article, ‘Dynamics of Land-Use arnahd-Cover Change in Tropical Regions’ (2003), they
create a framework for assessing change in landuudeover in the tropics. In a related articlep¥mate
Causes and Underlying Driving Forces of Tropicafddestation’ (2002), Eric H.ambin, Helmut J. Geist’s
created a flowchart identifying proximate and utyleg causes of land use/cover changes related to
deforestation which we will adopt to describe anderstand land use and drivers of land use in T&ums
appendix 2 for Lambin and Geist's (2002) flowchahich will be our theoretical framework.

3. Methods

The following methods will be carried out over aldi work period from Feb. 26-Mar. 8 2011. The
timeline including the order of activities, matésiaequired, and participants is represented iragx 3.

3.1 Questionnaire

Questionnaire surveys will be carried out to cdltpeantifiable qualitative data regarding land umse
Tepoi. The questionnaires will be conducted in theen of structured interviews, to ensure complete
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comprehension and response to all questions. The dnawback to the questionnaire form is its rityidi
therefore is only applied to specific topics re@gagdquantifiable data. The questionnaire is givan i
appendix 4. Some questions (e.g. question 7) mawine revision following consultation with the \atje
headman.

The quantitative requirements for a reasonable Eagmipe, makes questionnaires a time consuming
task. The intension is to do at least 30 questivesdampled systematically random hence basedgpid a
based over the community map in order to reprabentntire village geographically.

3.2 Semi-structured interview (SSI)

The SSis are in-depth conversations with the stbgowing the informant to tell about his life in
his own words. In this way unexpected, relevanidsscan also be followed up with further questigingg
the interviewer an insight into the life and issuekevant for the informant (Mikkelsen 2005). Thaim
drawback is that it is time consuming, and needsfehstructuring to ensure the data collecteckisirs the
right context. Also we should be aware that in &tB&interviewer is still the one posing the querss.

It is intended to do at least 5 SSI on a houseleviel, thus representing all relevant activitiegiea
out by that household, please see appendix 5elfidt days we hope to be introduced to villagen® can
become key informants in our research. The quewddioes and PRA methods, e.g. community mapping and
village walks, will be the basis for getting in ¢act with the locals participating in these intews.

Furthermore an interview with the village headmanapproached via more specific interview
guestions, see appendix 6. This is planned to he doe of the first days in the village. With tiis hope to
get an initial introduction to the village and flaetors that play a role in this community.

3.3 Participatory Rural Appraisal (PRA)

PRA methods are a broad term for methods that wevtiie local community in discussions about
different aspects of their livelihoods and land.Ules is a thorough way of exploring complex riglas of
village life, but must be managed carefully to éfiate as much bias as possible from people’s iatern
relationships, cultural influences and demographiations (Mikkelsen 2005). The PRA methods wenit
to use are focus group discussions by making a eaontynmap, a seasonal activity calendar and a iirael

3.3.1 Community Map

The objective with the community map is to get ewiof the village, the land use patterns and its
boundaries, from the villagers’ perspective. Aftards, the community map can also be used in theepso
of selecting households for questionnaires and.SSls

To provide a starting point to the exercise, omedilandmark will be drawn first (e.g. the school).
Afterwards, the participants will be asked to drathier important landmarks, their household andiiel
including the different kinds of crops or livestockhe process will enable us to gain further infation
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about the participant’s opinions on the land useiads in Tepoi. If possible and appropriate, lagaute
rights and issues will be discussed during the conity mapping. For the community mapping key
informants of both sexes will be selected.

3.3.2 Seasonal Calendar

The objective of the seasonal calendar is to ifletite annual activities of agriculture, forestryda
husbandry in Tepoi. This will be done by makingppimg cycles and identify associated labor requaets,
which enable us to explain if there is any relatlmtween cropping cycles and migration patterns see
appendix 7.

3.3.3 Timeline

The objective of the timeline is to make a chrogalal map of cause and effects of major events,
which have had an impact on land use and migragaiterns (appendix 8). For the seasonal calendhr an
timeline key informants will be selected to encg#a broad spectrum of occupations, educationdevel
ages and sexes.

3.4 Natural Science Methods (NSM)

NSM are methods that involve direct field obserwasi and measurements of quantifiable data. The
main documentation will be done by physical sampliphotography, and where possible GPS and GIS
logging. Different walks will be approached to eleatpuantifying certain specific observations.

3.4.1 Village Walk

A village walk, done as an introductory exercisél, give an overview of the village and its landis.
will include a walk to an elevated lookout pointliwhielp identify important landmarks and landscape
features.

3.4.2 Farm Walk

Through farm walks data on agricultural land useigsiens and management will be obtained. Based
on observations and informal interviews with thepective farmers it is intended to obtain data ne#igg
choices of crops, purpose and labour requirementshermore, data on measurable indicators asndist
and size of field and yields in respect to primarysecondary crops will support the analysis ontidre
decisions on agricultural activities are influendgdmigration patterns in Tepoi (appendix 9). Dadittle
knowledge on geographical patterns of cultivated lim Tepoi the community map (see PRA section apov
and interview with headman will help identify whitdrm walk could be interesting. It is intendeditofarm
walks on different farms characterized by differfamtning methods and economic wealth in order tbén
correlation analysis. Once the farm walks have bawrsen each of them will start with a farm sketch
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session, where the farmer will be asked to mapamds in terms of location of farmhouse and villagel
the fields. This is to better understand the adjrical decisions on the particular farm and how aidy
these could be influenced by migration patterns.

3.4.3 Forest Walk

A forest walk with observations and an informakiview with a designated informant is planned in
order to obtain data on the use and purpose ofotlest. This data is collected to gain an undeditenof
the importance of the forest, whether in econorudtural or subsistence terms. Measurable indisagach
as distance to the forest, the amount of goodedell/produced and labour requirements will be dised
identifying whether decisions on forest use and agament are influenced by the migration patteros. F
more detailed aspects to keep in mind while ddnegforest walk, please see appendix 10. If severabts
are used decision on which to investigate will lasdal on the community map (see PRA section above),
interview with headmen and the key informant’s ppeton on the one that is most representative daggr
labour intensity requirements.

3.4.4 Soil Sampling

The soil quality will be measured in terms of pHlasontent of organic carbon, thus a fertility
assessment is approached. The soil quality isdiedwas an indicator to analyze soil quality’s dffae crop
decisions and management. This will further beteelao the labour requirements that presumably are
affected by the migration patterns which also affee decisions on land use. The strategy forssoiipling
will be random within identified plots of a certdend use. These plots will be chosen based onl aap
completed through PRA techniques. The samplesheitlaken with coring tools, as this method is reddy
quick and fruitful when time is limited. The intém is to take soil samples representing difference
according to land use and soil quality, the latased on villager's perception. Three replicatesefach
sample will ensure diminished standard deviatidme PH will be measured in situ with Litmus papet ye
also measured once laboratory facilities are aviilarhe carbon content will likewise be estimaitedhe
laboratory after weighing, heating and reweighimg $oil. To view the scheme for soil sampling, pteaee
appendix 11.

10
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Appendix 1: Data matrix

April 2011

Research Questions

Operational Questions

Operational data required

Methods

Analytical Questions (how,
what, why)

1.What is the land
use in Tepoi

1.1What is the Iland

tenure?

Predominant types of land tenure

Assosciated Security

Land rights

Villager’s perception of the above

Community map with tenure and land
use.

Questionaire/SSI
SSI with chief

Farm/transect walks

1.2 What is the use of
the forest?

Overall use and management of the
forest

Importance of forest (economic,

cultural, subsistence etc.)

Threats to forest

Community map with forest area.

Questionaire/SSI

Forest/transect walks

1.3 What are the
Agricultural Practices?

Crops grown (species, amount, uses,
animals)

Cultivation systems used

Tools and incentives

Skills, knowledge, extension services

Labourer demographics

Farming history

Seasonal activity calender

Observations/transect walks
Village History Timeline

Questionaire/SSI

1.4 What the
geobiophysical

characteristics?

are

Soil type and quality

Soil and water management

Mapping and contours

Soil samples

Photographs.
GPS logging and GIS

Field observations.

1.5 What is the policy on
land use?

Formal policies on land use in
Sarawak
Villagers interpretation of

government policy on land use

Literature Review

Questionaire/SSI
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April 2011

Research Questions

Operational Questions

Operational data required

Methods

Analytical Questions (how, what, why)

2. What are the
drivers of land use
in Tepoi (excluding
migration)

2.1 What are the
demographic factors?

Life cycle features

Population distribution/density

SSI with village chief

National census data

Has (any) changes in labour availability
had an effect on land use?

Has (any) changes in demographic
distributions had an effect on land
use?

2.2 What are the

economic factors?

Household reliance on remittances

Proportion of income consisting of
remittances

SSI/Questionnaires
random households

with

Has (any) access to remittances been a
driving factor in (any) Urbanization?

Has (any) influx of cash from
remittances lead to industrialization of
land use?

2.3 Is land tenure an
issue?

How land tenure plays a role in land
use choices of households

SSl/Questionnaire

Has (any) unclarity in land tenure, led
to short/long term cropping systems
being adopted?

2.4 What are the issues
regarding policy?

Systems of  informal policies
(corruption, mismanagement etc.) in

effect in Tepoi's local land use
management
Systems  of  informal policies

(corruption, mismanagement etc.) in
effect on a national of level land use
planning

Subsidies and their use

Influence of subsidies on the land use
choices

Literature Review

SSI with chief or NGOs

SSI with
households

farmers

and

Has formal policies had an effect on
land use in Tepoi?

Does corruption negatively affect the
land use choices of Tepoi households?

Does the availability of subsidies affect
land use changes towards e.g. cash
crops?

2.5 What are the Market
Dynamics?

Crops are exported out of Tepoi,
amounts, and destination

Questionaire/SSI

Has (any) specific access to markets
had an influence on land use choices?

13
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Trends in these markets

(expanding/shrinking)

2.6 What are the|Intensification or extensification of [SSI with farmers and|Has farming technology changed since
technological factors? land use? households (any) migration and resulting
remittances have occurred?

Agricultural production technologies | Observation

2.7 What are the|Role of religion in land use decisions | SSI/Questionnaire Has (any) influx of cash from e.g.
cultural factors? remittances or cash crop successes
moved Tepoi towards more individual
or collective behaviour?

Trends towards individual or | Focus group discussion
collective behaviour
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Research Questions | Operational Questions | Operational data required Methods Analytical Questions (how, what,
why)
3. What are the|[3.1What is the past,| Who migrates Questionaire/SSI
migration patterns | present and  future
in Tepoi migration? - -
When migration happens Seasonal calender
Reasons people migrate
How migration happens (Type of
transportation available)
Where people migrate to
Migration strategies (community vs.
Household)
3.2 The relationship | Existing infrastructure
between infrastructure
and migration? - - . . o
Users of the different transportation | Village History Timeline
corridors (road, river etc.)? (including infrastructural
changes and subsequent

Vehicles used and owned

Uses of infrastructure

History of infrastructure

cause/effect factors)
Questionaire/SSI

3.3 How does
infrastructure affect
decision making

regarding migration?

Funding for infrastructure

Construction plans

SSI with the chief
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April 2011

Research Questions

Operational Questions

Operational data required

4. What are the off-
farm work patterns
in Tepoi?

4.1 What is the past,
present and future off-
farm work?

Who does off-farm work

Reasons do people do off-farm work

Where people do off-farm work

Methods

Questionaire/SSI

Seasonal calendar (including
crops, note  associated
labour requirements and
their relation to migration
patterns)

Analytical Questions (how, what,
why)

Is distance to work place a factor
when choosing a whether to do off-
farm work or migrate?

42 What is the
relationship between
infrastructure and off-
farm work?

How many use the different
transportation corridors for off-farm
work (road, river etc.)

Questionaire/SSI

16
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Appendix 2: Theoretical framework

Flowchart from Eric F.Lambin, Helmut J. Geist's article, ‘Proximate Causend Underlying
Driving Forces of Tropical Deforestation’(2002),eitifying proximate and underlying causes of land
use/cover changes related to deforestation.

Infrastructure extension Agricultural expansion Wood extraction Other factors
# Transport #: Permanent Cultivation # Commercial #E Pre-disposing
[72] (roads, railroads, etc.) (large-scale vs.smallholder, (State-run, private, environmental factors
8 2 Markets subsistence vs.commercial) growth coalition, etc.) (land characteristics, e.g. soil
3 (public & private, e.g. sawmills) E ShihinguCultivation ## Fuelwood quality, topography, forest
8 # Settlements (slash & burn vs. (mainly domestic usage) | 00— _—— fragmentation, etc)
o " {rural & urban) Haditional shiciden) # Polewood i Wi
© 3 i i # Cattle Ranching (mainly domestic usage) | triggers, e.g.fires, droughts,
o # Public Service = (Targe-scale vs. smaliholder) Ak i floods, pests)
= (water lines, electrical grids, f e # Charcoal production i ¥ Social Tri E
= sanitation, etc.) # Colonization (domestic & industrial uses) | - (eogc:sa;l' 'neggls:iof‘\l (:gctisal
o : incl. igrati .. war, 3
T # R"Xate Company g’}i‘;{:ﬂmg.’z:ﬁ;‘mg : disorder, abrupt displacements,
hydropower, mining, | economic shocks, abrupt policy
oil exploration) H shifts)
|
I
|
l | | .
|
I —
Demographic factors Economic factors Technological factors Policy Cultural factors W
& Institutional factors
# Natural Increment # Market Growth & Agro-technical Change # Public Attitudes,
(fertility, mortality) & Commercialisation (e.g.in/extensification) # Formal Policies Yalues & Belleféo
# Migration : i icati (e.g.on economic e.g. unconcern about
(in/%m et i :EJcrg::inz-n;kS):uctures B iﬁpt?\lé(f:é%%ssector development, credits) o fore.st,.fmnner mentality)
i Population Density & Industralization (e.g.mainly wastage) # Policy Climate # Individual ;
# Population Distribution % g 3 B Aqricultural (e.g.corruption, & Household Behavior
apiatan # Special Variables & Agricuitural mismanagement) {e.g.unconcern about
# Life Cycle Features (e.g. price increases, production factors s : forests, rent-seeking,
comparative cost " (':'g’i)aenrdt!a?;?rt]itﬁng) imitation)
advantages) 9 3
Underlying causes

Figure 1. Causes of forest decline. Five broad clusters of underlying driving forces (or fundamental social processes) underpin
the proximate causes of tropical deforestation, which are immediate human actions directly impacting forest cover.
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Appendix 3: Timeline for fieldwork
Date Activity Villagers Topics to Cover Inputs Students/professors Interpreter
involved
SAT Intro to village -camera
Feb 26 -Meet with village | Village Headman Ask about good times to meet with | -notebook
headman villagers for PRA -gift for headman
Translate questionnaire
SUN Find an elevated lookout | Guide -Observe/document land uses, land cover, | -notebook
point landmarks, infrastructure -GPS
Feb 27 -camera
Village walk Guide Observe/document land uses, land cover, | -notebook
landmarks, infrastructure -GPS
-camera
-Interview village | Village Headman -Interview questions -Interview questions
headman -Questionnaire approval -Notebook
-Suggestions of good key informants
(village elder, forest guide, cash cropper,
subsistence farmer, ex-migrant)
-Suggestions for when is a good time to
hold PRA
-Is there a list of village households?
-Is there a village map?
Finalize questionnaire
Start presentation  for
Tebedu officials
MON Questionnaires 3 households -GPS
-questionnaire forms
Feb 28 -camera
Questionnaires 3 households -GPS
-questionnaire forms
-camera
Community Map PRA 10 key informants -settlement patterns -big roll of paper
-land units -tape
-land tenure -markers
-land use -camera
-soil fertility -stickers for labelling houses?
-forest area -list of households?
-roads/ -Tea/coffee/
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infrastructure snacks
-river
-important landmarks
Finish  presentation for
Tebedu officials
TUES Go to Tebedu for
presentations
Mar 1
WED Questionnaires 3 households -GPS
-questionnaire forms
Mar 2 -camera
Farm walk Farmer who -Farm walk documentation
answered a guide
questionnaire -Camera
-GPS
Semi-Structured Interview Key informant -SSI guide
(village elder, cash -GPS
cropper, subsistence -camera
farmer, ex-migrant)
*UNIMAS Soil Prof. UNIMAS Prof.
present*
PRA: -10-15 key | -Seasonal Calendar: crops, labor input from | -2 big rolls of paper
-Seasonal Calendar informants migrants -tape
-Village History Timeline -Timeline: cause and effects of major | -markers
events -camera
*UNIMAS  Social  Study -Tea/coffee/
Prof. present* snacks
THURS Questionnaires 3 households -GPS
-questionnaire forms
Mar 3 *UNIMAS  Social  Study -camera
Prof. present*
Questionnaires 3 households -GPS
-questionnaire forms
-camera
Semi-Structured Interview Key informant -SSI guide
(village elder, cash -GPS
*UNIMAS  Social Study | cropper, subsistence -camera
Prof. present* farmer, ex-migrant)
Farm walk Farmer who -Farm walk documentation
answered a guide
questionnaire -GPS
-camera
FRI Questionnaires 3 households -GPS
-questionnaire forms
Mar 4 -camera
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Questionnaires 3 households -GPS
-questionnaire forms
*UNIMAS  Social  Study -camera
Prof. present*
Semi-Structured Interview Key informant: -SSI guide
villager -GPS
knowledgeable -camera
about the forest
Soil Sampling Farmer who -camera Thilde
answered a -GPS
questionnaire/SS| -core sample device
-3 buckets
-spade
-shovel
-litmus paper
-slope measuring device
-vessel to contain sample
-labels/marker
-soil sample documentation
sheet
Forest Walk Villager -Forest walk documentation
knowledgeable guide
*UNIMAS Vegetation | about the forest -camera
sampling Prof. present* -GPS
SAT Questionnaires 3 households -GPS
-questionnaire forms
Mar 5 -camera
Questionnaires 3 households -GPS
-questionnaire forms
-camera
Semi-Structured Interview Key informant -SSI guide
(village elder, forest -GPS
*UNIMAS  Social Study | guide, cash cropper, -camera

Prof. present*

subsistence farmer,

ex-migrant)
Farm walk Farmer who -Farm walk documentation
answered a guide
questionnaire -GPS
-camera
Soil Sampling Guide and a farmer -camera Thilde or a Malaysian
who answered a -GPS professor
questionnaire/SS| -core sample device
-3 buckets
-spade
-shovel
-litmus paper

-slope measuring device
-vessel to contain sample
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-labels/marker
-soil sample documentation
sheet
Start  presentation on
findings to present
SUN Questionnaires 3 households -GPS
-questionnaire forms
Mar 6 -camera
Questionnaires 3 households -GPS
-questionnaire forms
-camera
Semi-Structured Interview Key informant -SSI guide
(village elder, forest -GPS
*UNIMAS  Social Study | guide, cash cropper, -camera
Prof. present* subsistence farmer,
ex-migrant)
Final Focus Group | 10-15 villagers -big roll of paper
discussion -tape
-markers
*UNIMAS  Social  Study -camera
Prof. present* -Tea/coffee/
snacks
Finalize presentation on
findings
MON Research findings
presentation in Tebidu
Mar 7
TUES Farewell gathering with
villagers
Mar 8
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Appendix 4: Questionnaire

Introduction
Introduce yourself (name, nationality)

Purpose: | am part of a small team from the University ofg@ohagen and University Malaysia
Sarawak doing research on the migration to thescthat is happening in Tepoi.

We want to understand if and how this migratioaffecting the way you do agriculture and use
the forest.

| have sixteen questions to ask you.

If there are any questions that you do not feelfootable answering, please do not feel pressure
to.

Date: [/ -2011

Interviewer:

Index no:

Independent variables

Getting to know you and your family.

1) House/GPS key point:

2) Gender: Male Female

3) Age:
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4) Ethnic group:
5) How many people live in this house?
What are their ages?

What do they spend most of their time doing/whathisir main responsibility in the
household?

Gender: Age: Primary occupation:

Land use

Getting to know about your farm, and how you useryand.

6) How would you rank these five activities in terof importance for your family?

Rank: 1 = least importar® 5 = most important

System: Rank: Notes:

Selling crops

Growing your own food

Money from family members living elsewhere

Collecting Forest Product

Working away from your farm
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Crop: Area: Livestock: Number:
Rice Cow

Rubber Goat

Oil Palm Pig

Pepper Chicken

Vegetable garden Duck

Durian

8) Do you sell any of the crops you grow? Y/N

If yes:

What crop: To whom: (where): How often:
9) Do you get any fertilizers from the government?  Y/N

If yes:

What: For what crops: How much: Notes:
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10) Do you get any other government help? Y/N

If yes, please specify (what, for what, how much):

April 2011

11) Do you collect any products from the forest? NY/

If yes:

What: For what: How often: How much:
Fuelwood

Fodder for animals

E.g: NTFPs (medicinal plants/herbs, mushroomst, fraitan, ferns, animals/meat) etc.

12) Do you spend a lot of time on something we hdawaentioned? Y/N
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If yes, please specify:

April 2011

Land tenure

Understanding the official ownership of your land.

13) Is your land Native Customary Rights land? Y/N

14) Do you rent the land from someone? Y/N

If yes, please specify:

Migration Patterns in Tepoi

Getting to know your family members away from thaism.

15) Do you own any means of transportation? Y/N
If yes:
What type: How many: What do you use it for:
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16) Is there anyone from your family working andieing outside your farm? Y/N

If yes:

M/F | Age | Occupation | Education | How often are they home: Where: How money is | Availible for
sent home: work when

Weekly: | 1/month: | Less:

home:
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Interviewers’ thoughts

Thoughts about the setting:
Who was present while interviewing?
Things that could have had an influence on theviga/the answers?

Thoughts about the informant:
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Appendix 5: Semi-structured interview guide for villagers

Date: / -2011

Interviewer:

Introduction

Introduce yourself (hame, nationality)

Purpose | am part of a small team from a collaboratiortween the University Malaysia
Sarawak and the University of Copenhagen doingseareh on how people live in this area of
Borneo.

| have about 30 questions to ask you.

| would like to hear about you and how you live ybte.

If there are any questions that you do not feelfootable answering, please do not feel pressure
to.

This | an anonymous interview, so we will not bengsyour name in our report or give the

information we get from you to anybody else.

Independent variables

Questionnaire no.:

1) House/GPS key point:

2) Gender: Male Female
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3) Name:

4) Age:

Land use

April 2011

Agricultural practices and use of forest

5) For how long have you lived in Tepoi? (Lifetinos-off)

If on-off: Why did you live there?

6) Would you mind tell us again which crops youwgpo

7) What do you use your crops for? (Economic vaine)

Is it easy to sell crops around here? (where amg h

8) Do you go to your fields every day? (Intensitgye consuming, etc)

Do you easily get to your fields and how? (Watknsportation means)

9) Is anybody helping you on the fields?

What do they help you with?

10) How did you learn about farming? (Family tramhit education, etc)

11) What kind of food do you buy? (Subsistencecash — any tendencies?)
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If relevant;: Why don’t you grow this yourself? (i@, money, possibilities, labor)

12) Have you always grown what you grow now or @idi grow anything else? (Change in

agricultural practices)

Land tenure

13) How do you know which land belongs to whom?

14) How do you choose the locations that you cat&?
Who decides where you have your fields?
Do you have any rights to the land you use? (Intwizey)

Can you lose your rights to cultivate this land?

15) Are you allowed to use the land the way you twém or are there some restrictions?

(Government/village policies regarding land use)

If restrictions, who makes these?

Land use

16) Do you have good soil on your fields?

17) Forest products collected:

What: For what: How often: How much:

Fuelwood

Fodder for animals
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18) In the questionnaire you told us that you aiéld these products in the forest. Do you use rapre

less forest products now than before?

19) Do you do other activities in the forest? (Rrxettbn, religion, traditions, etc)

20) Is it everyone who may use the forest? (Landrie hierarchy, forest management)

21) If someone does something they should not dat @b you then do? (Power structures)

Migration and off-farm work patterns in Tepoi

Past, present and future patterns

22) Family working and/dliving outside your Tepoi:

M/F | Age | Occupation | Education | How often do they come home: Where: | Money Working
Weekends: | 1amonth: | Less: sent home for:
home:
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So | can see from the questionnaire that X livesida Tepoi. (Based on one person from the scheme).

23) At what age did X leave?

24) For how long has X been away now?

25) Was it X’s own decision to leave?

26) Does X help you with anything here in Tepoi?

You said that X send back money:

27) What do you use the money you get from X f&dof, seeds, fertilizers, conveniences, etc)

The relationship between infrastructure and migrdioff-farm work

28) How do you get around in and outside the \dfa@By car, the river, bus, etc)

29) Who owns the “transportation option”?
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30) How did you get around before the road was buil991?

Has this changed the way you get around? (I$fa@rént/faster from now?)

31) Was Tepoi the same size when you were a ci®dPposely very open ended question, hopefully

opens up on narratives on changes)

Interviewers’ thoughts

Thoughts about the setting:
Who was present while interviewing?
Things that could have had an influence on theiige/the answers?

Thoughts about the informant:
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Appendix 6: Semi-structured interview questions for village headman

Introduction

Official welcoming/presentation

Date: / -2011

Interviewer:

House/GPS Keypoint:
Name:
Age:

Land use in Tepoi

1) What are the main crops grown in Tepoi?
2) What type of cultivation practices are usedf{siy, use of inputs, fallow, improved fallow,
plantation etc.)

And what is dominant?

3) Do the families grow most of the food they eatvbat do they buy?

4) Do you export anything from Tepoi?
5) What things do you import to Tepoi?

6) What are the main economic activities in Tepoi?

7) What land rights do the villagers have on tleal@rea for agricultural production?

8) How far from the village do community members lend?
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Also explain about community mapping. When and wvaing that we need local
people for this exercise)

9) Are community members satisfied with the righiesy have over the land in the local area?

10) Are there any external projects taking plaaa/égnment, NGO, etc)? Please describe what

the projects are and how they are being implemented

Forest use in Tepoi

11) What rights do the villagers have on the ustheflocal forest?
12) What is harvested from the forest?

13) Has the local forest area changed in youiirife?

14) Has the health/condition of the forest chanigegur lifetime?

15) Has availability of forest resources changegoiar lifetime?

Policy Issues

16) What federal or regional policies on land useadfecting the community?
17) Does the community have influence over thegmdiwhich affect their land use?
18) What is your role in this?

Social Issues

19) Have there been changes in demographics (aeEleg etc) in the community in your
lifetime?

Do you think this have affected the way the villegese the land/how they farm?
20) Are children required to go to school?

Until when?

Have there been recent changes in these requirsPent
21) Does the youth in the community wish to seghkér education outside of the community?
22) Do you have a village council?

What kind of decisions do they take?

Who is represented in this council?
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How do you get elected for this?

Is it popular to be in this council?

Migration Patterns

23) Are more people leaving Tepoi or moving in &pdi?
24) What people are moving into Tepoi?

25) What people are moving out of Tepoi?

26) Where do most community members go?

27) Why do people leave Tepoi?

28) Why do people move in to Tepoi?

29) Do people migrate as groups or individually?

30) Are there annual changes in migration?

31) How often do those who migrate return to visit?

32) How often do those who migrate return permdpent

33) How many members of the village own a vehicletber transportation forms?

34) What are these used for?
35) Who makes the decisions regarding road builthrthe community?
36) Does the village have influence in these deons?

37) Who funds the construction?

38) Do you think migration will play a larger rale Tepoi's economy in the future?

39) Do you think migration is positive for the déyament in Tepoi?

Interviewers’ thoughts

Thoughts about the setting:
Who was present while interviewing?
Things that could have had an influence on thenige/the answers

Thoughts about the informant:
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Appendix 7: Sketch of Seasonal Calendar

Product Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
Agriculture Cacao

Palm Qil

Pepper

Rubber
Livestock
Forest Durian
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Appendix 8: Sketch of timeline

19XX

19XX

April 2011

2011

En
vironmental

Drivers of change

Drought

Erosion

Political

Transport/
Infrastructure

Technology and
land
improvements

- Management and change

Natural resources

Pest

Vegetation

Soil fertility

Crop change

Cumulative change

Population (de
jura/de facto)

Food
preference

Land
availability

Mobility
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Appendix 9: Sketch for farm walk

Introduce yourself (hame, nationality)

Purpose | am/ We are part of a small team from a collaion between the University Malaysia
Sarawak and the University of Copenhagen doiregsaarch on how people live in this area of Borneo.

I/we would like to ask you draw a map of where daaiyfarm/house and fields in relation to the vidag
and thereafter go for a walk to your fields anddegbout your agricultural practices.

Observation/aspect to ask about

Distance from village/house to field

Size of field

Crops (which are primary/secondary)

Time allocated to each crop

Yield

Purpose of crop/Market relations

Farming system (subsistence, cash, shifting, fallow,
mixed)

Farming methods (soil preparation, water
management, labour requirements)

Equipment/livestock used

Fertilizers applied/stored

Pest/Weed problems
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Appendix 10: Sketch for forest walk

Introduce yourself (hame, nationality)

Purpose | am/ We are part of a small team from a collaion between the University Malaysia
Sarawak and the University of Copenhagen doingeareh on how people live in this area of Borneo.

I/'we would kindly ask you to introduce me/us to fbeest and the importance of the different prodiitct
provides and teach us the present forestry practice

Observation/aspect to ask about

Distance to forest

Dominant forest outlook (tree species, density,
infrastructure)

Important plant species for villagers

Purpose of important species

Important tree/shrub species for villagers

Use of important tree/shrub species

Forest type/health
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April 2011

Management/labour requirements

Historic forest use

Cultural use

Wildlife

Appendix 11: Scheme for soil sampling

Date

Name of sample Collectors

Waypoint

Coordinates

Farmer’s name/
field identifiers

Profile numbers

Al, A2, A3

Slope

Photo #

Vegetation

Land use history

Soil observations/Color

pH of soil

Comments:
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Date

Name of sample Collectors

Waypoint

Coordinates

Farmer’s name/
field identifiers

Profile numbers

B1, B2, B3

Slope

Photo #

Vegetation

Land use history

Soil observations/Color

pH of soil

Comments:
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April 2011

Date

Name of sample Collectors

Waypoint

Coordinates

Farmer’s name/
field identifiers

Profile number

C1, C2,C3

Slope

Photo #

Vegetation

Land use history

Soil observations/Color

pH of soil

Comments:
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