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Abstract 
 
The objective of this paper is to investigate how pepper prices in the period of 2014 till 2019 

affected the livelihood strategies of households in Nanga Entabai. Natural and social science 

methods are triangulated to discover patterns and retrieve information about the underlying 

drivers of diversification. 31 households were studied and revealed to be engaging in similar 

livelihood responses in the face of changing pepper prices. Off farm work, crop diversification and 

reliance on forest products were all shown to have increased whilst crashes in prices of both 

pepper and rubber appear not to have been enough to dissuade farmers from abandoning their 

cultivation practices. Rubber trees represent for many the ‘final insurance policy’ to be held onto 

until all else fails. Stored pepper can last for 5 years, thus allowing the farmers to hold their nerve 

and wait for prices to rebound, but with prices of pepper showing no sign of improving our study 

points to a mounting issue which would require a longer period of observation to fully understand 

how, and if, the people of Entabai can adapt to such long term pepper price decline.  

 
 
 
Keywords: Livelihood strategies, pepper cultivation, Sarawak   
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Introduction  
Pepper price changes have long been a determining factor in smallholder cultivation and in 

Sarawak, where 95% of Malaysia’s pepper is produced, this relationship is apparent. The 

government in Sarawak introduced pepper subsidies in 1972 to alleviate the burden felt by 

smallholders of responding to short term market price fluctuations whilst attempting to begin to 

cultivate a cash crop with a three year maturation period. Responses to price fluctuations vary 

within and between communities and it has been observed that swidden cultivation of hill rice has 

been used by Iban smallholders in response to declines in the market price of pepper and rubber 

(Cramb, 1993).  

 

The Iban population in Sarawak numbers roughly 600,000 and they have traditionally relied upon 

rice cultivation supplemented by forest product collection, hunting, fishing, wage labour and 

pepper and rubber cultivation for economic support. Although the Iban tribe was traditionally 

animist, nowadays the majority are Christians. This is due to the influence of the Brooke family  

and European missionaries who introduced Christianity in the 1840s (Cramb, 2007). After getting 

to know the inhabitants of Ng Entabai, we learned that all continue to celebrate traditional Iban 

festivals (e.g. the rice harvesting festival Gawai Dayak). Adding to their importance, the festivals 

are nowadays one of the few reasons for extended family, and members living elsewhere, to 

return to Ng Entabai and meet with their family (mostly elders), friends, and neighbours.  

 

Improved road networks have allowed the Iban in Sarawak to access more regular work in urban 

areas (Mertz, 2005). Despite improved infrastructure, allowing the Iban in Sarawak access to a 

more diverse range of livelihood resources, pepper cultivation remains a trusted and staid practice 

in their livelihood strategies (Sunderlin, 2000). In 2016, the pepper market price nosedived from 

RM30/kg to RM8/kg - “the price fall, came as a rude shock to many pepper farmers who were 

baffled by the sharp decline” (Wong, 2016). The rubber price has also recently sharply declined 

and these two price crashes have forced smallholders to alter their practices in order to cope with 

declining returns from their cash crops. 
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Figure 1: Average yearly pepper prices in Sibu from 1990 to 2019; source: (Malaysian Pepper Board 2019). 

 
Our fieldwork was carried out in the village of Ng Entabai in Sarawak, Malaysia. Located 1°47’45” 

N 111°55’00” E this hilly area is dominated by warm, moist, equatorial tropical air and heavy 

convectional rainfall. Even though geographic conditions are challenging for certain farming 

strategies, cash and food crops are established in order to generate income and solidify an 

economic system among villagers.   
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Figure 2: Location of the study region in Sarawak, Malaysia (Morrison et al., 2006) 

 

Ng Entabai consists of seven longhouses; Rh Enggu, Rh Uchi, Rh Salleh, Rh Lejau, Rh Banggau, 

Rh Sayong & Rh Jeffery (figure 3). During our study, we stayed in Rh Enggu, but our research 

took place in all longhouses except Rh Jeffery, since this longhouse had a mourning period at the 

time of our stay. In the 90’s, Rh Sayong was split into the above-mentioned six new longhouses, 

because of overcrowding. 
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Figure 3: Overview of Nanga Entabai;  the 7 longhouses are highlighted in red (Source: Authors + Satelites.pro) 

Objectives & research questions 
A number of previous articles have sought to describe how the Iban people of Sarawak have 

coped with a variety of different changes (e.g. improvement and expansion of road infrastructure, 

easier access to education, introduction of new cash crop cultivation) and how these changes 

influenced their livelihoods (Sim, 2011; Hansen & Mertz, 2005; Wadley & Mertz, 2005; Cramb & 

Sujangt, 2011). Thus research gaps remain, specifically in regard to the recent pepper price 

decline and to how the Iban have adapted to price fluctuations without returning to traditional 

swidden cultivation. 

 

Our investigation was mainly focused on the period of 2014 - 2019 since this was the period when 

the pepper prices were at their peak, but also when they dropped drastically (see figure 1). Our 

research objective has been to investigate how pepper prices in this period affected the livelihood 

strategies in Ng. Entabai area (figure 4). In order to do so we wanted to examine how the livelihood 

strategies changed in response to the price decline. As a part of this investigation we believe it is 

relevant to examine which income sources the villagers have engaged in, both within and outside 

the village (e.g. off-farm work). Furthermore, we would like to examine how the changes affect 

the cultivation practices in the village. Lastly, we examine which additional factors could have 

influenced the livelihood in the village.  
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Figure 4: Our research objective, main research question & sub-questions (Source: authors) 

 

Based on our research questions we developed a range of hypotheses. We worked with an overall 

hypothesis that farmers in Ng. Entabai chose different livelihood strategies to cope with the 

pepper price decline. This overall hypothesis was divided into six more specific hypotheses: 

 

 

 
1. There is a difference between cash : food crop ratio before and 

after price decline 

2. Farmers diversified their farming activities in response to the price 

decline 

3. Off-farm activities intensified/more farmers started off-farm work 

in response to price decline 

4. Landscape affects pepper farming practices 

5. Pepper practices affect the water quality of the river 

6. There are differences in the livelihood strategies between the 

longhouses in Ng. Entabai 

Table 1: Research hypothesis 



 

15 of 94 

Our research had its starting point in the Sustainable Livelihood Framework (figure 5). In our 

research we have primarily focused on which livelihood strategies the villagers have chosen as a 

response to a (pepper) price shock, and what these livelihood strategies are. We have also looked 

at the effects the livelihood strategies have, although it is not our main focus.  

Figure 5: The sustainable livelihood framework (Ellis, 2000) with our research focus marked. 
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Background information 

Cash crops 

The Ibans used to engage in a simple barter economy, directly exchanging locally produced rice 

with salt, iron, or fish. After the second half of the 19th century, the growth of commercial 

agriculture in Sarawak significantly increased. This was due to the expansion of the global market 

for tropical products and improved ocean transport between Europe and Asia. The Brooke rule 

helped to develop widespread semi-commercial smallholder agriculture based on gutta percha 

cultivation (Reece, 1998:33). The Iban were the leading tribe in commercial agriculture which 

secured them a higher status during the rest of the Brooke rule (Cramb, 2007). 

  

In the 1880s, the first cash crops to be adopted by the Iban were Liberian coffee and black pepper. 

The coffee industry crashed after the expansion of Brazilian production and pepper was 

considered too labour- and skill-intensive. During the 1890s – 1940s many Iban planted rubber 

extensively and even though the rubber prices fluctuated during the following years, tapping 

remained profitable. Generally, the Iban farmers kept a balance between the cultivation of rubber 

and rice, and hill rice farming was of high priority even during the rubber boom (Cramb, 2007). 

The pepper production was maintained mainly by Chinese migrants who expanded pepper 

production on their own. During the Brooke rule an effort was made to boost the pepper trade 

(mainly with Singapore and China) and this initiated a chain reaction of Iban farmers engaging in 

pepper production (Cramb, 2007) (Shepherd, 2015). 

Education 

In 1949, the Scottish colonial civil servant, teacher and philanthropist, lieutenant John Kennedy 

Wilson, came to Sarawak. As we learned during our stay, Wilson is one of the most important 

actors of Entabai’s history and development. He established 14 primary schools, cooperative 
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societies, health centres and agricultural stations (figure 6). He also introduced a human resource 

based approach which supported the creation of a steady financial and intellectual base within 

the community (Churchill, 2013; Mab, 2011).                                                                                                                                                                                                                    

Infrastructure 

The transport network developed at different times and scales in Sarawak as it had in Peninsular 

Malaysia. The sparse population, alternating administration history and, most importantly, 

physical character, left Sarawak one of the least urbanised and industrialised states in Malaysia. 

Due to these factors, the primary means of transport was, and is to this day, an extensive network 

of rivers (UNDP, 2008).  

 

An advanced road network is essential to improve rural-urban development in terms of reducing 

the isolation of rural villages, facilitating employment opportunities, strengthening community 

interconnectedness and increasing social capital (UNDP, 2008). However, constructing a road 

network in Sarawak was met with challenges, e.g. difficult terrain, high costs for bridge 

construction, long construction periods, etc. (Chan and Lau; 2013). In the aftermath, the Ninth 

Malaysia Plan was developed in 2006 to target the deficiencies in transport development:  

 

Figure 6: Left: Memorial of J. K. Wilson in Ng Entabai. Right: Schools established by J. K. Wilson 
(Source: authors, second transect walk) 
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Rivers, mainly the Kanowit river, used to be the only means of transportation for Entabai villagers. 

Commonly they would transport themselves and others by boat to farms, schools, or markets in 

Julau. After the dirt road construction from Julau Bazaar to Ng Enabai in 2006 and the latter 

completion of the tarmac road in 2012, the village acquired access to 24 hour electricity and 

advanced water supply. Thanks to our stay, we fully understood the difficulty of the road 

construction since the character of the landscape (e.g. abrupt slopes, dense forests) was highly 

demanding. 

Methods 
During our fieldwork, we used several natural and social science methods. By combining these 

methods we seeked to gain a deeper understanding of the different livelihood strategies. The 

received data was triangulated, to obtain a more rounded view.   

Questionnaires  

We used questionnaires with open and closed answers to obtain broader quantitative data to 

investigate patterns and differences between villagers and longhouses. In total, we conducted 

questionnaire surveys with 31 individuals. We expected to gain various background information 

about labour, agriculture and land use activities, and rural-urban linkages. 

  

Our intention was to collect data from all 6 longhouses to investigate how agricultural practices 

transformed throughout the past with a focus on the time period between 2014 and 2019. The 

questionnaire was split into 3 parts: personal information, household information and farm 

characteristics. The first part consisted of questions regarding general information about the 

respondent, e.g. age, marital status, children, education. The second part served to obtain 

information about labour migration and remittances, and to compare income sources in years 

2014 and 2019. The third part comprised questions regarding farming labour and farm location, 

crop information, livestock, forest products, hunting and transportation.  

 

Apart from the agricultural practice transformation, we wished to examine the various livelihood 

strategies. Our sampling strategy was to contact an equal number of respondents from all 

longhouses, however, due to labour migration and people working in the fields we had to conduct 

“RM 702 million has been allocated to Sarawak to upgrade rural and 
village roads in order to improve accessibility and connectivity between 
rural and urban areas” (UNDP, 2008, p. iii) 
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the interviews with persons who were available and willing to participate leading to potential bias 

in our results. 

 

Before using the questionnaire in the field, we conducted 3 pilot surveys and modified the 

questionnaire according to the feedback from the respondents and interpreters. We observed that 

other members of the longhouse often joined the interview and might have influenced the answers 

of the respondent. We used the Statistical Package for Social Sciences (SPPS) to analyze our 

data. 

Water samples  

We selected three water sampling points to investigate our fifth hypothesis (Pepper practices 

affect the water quality of the river) and to determine if water which is used for human consumption 

is safe.  

 

We conducted one sampling at the Gravity Feed System (GFS) from Jerangku river which 

represents the water source for Rh Enggu. Therefore, we wished to test if the water is safe for 

human consumption. For the other two sampling points (figure 7), we selected one sampling point 

upstream (located close to a pepper farm) and another point downstream (close to the jetty and 

school). We expected to find an increased concentration of nutrients in the upstream point, 

especially nitrate, due to the use of fertilizer in the closeby pepper field. We obtained temperature, 

dissolved oxygen (DO), conductivity, salinity, total dissolved solid (TDS) and pH values in-situ by 

using a portable water quality meter. 
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Figure 7: Water sampling plots up-stream, down-stream, and GFS. 

After obtaining all necessary parameters, we compared our results with the national water quality 

standards of Malaysia. However, we expect the results to not be representative due to heavy 

rainfalls. 

Soil sampling & analysis 

To investigate our fourth hypothesis: Landscape affects pepper farming practices, we wished to 

examine the differences between the soil texture and nutrient availability in hilly and flat pepper 

fields. The investigation was based on the statement of the locals that hilly pepper cultivation 

could produce more than flat cultivation. 
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The soil sampling was done at three different plots; a hilly pepper field (45% slope) (sample 2), 

a flat pepper field (5 % slope) (sample 3) and in the primary forest (sample 1) (figure 8). We 

took three random samples from both an upper and lower layer of each plot. Brief observations 

in regard to the soil texture, rock fragments and roots were noted down. The soil samples were 

dried in the sun for one day before they were bagged, marked, and transported to University of 

Copenhagen for further analysis. 

Soil loss estimation 

As a part of the soil sampling, we estimated the slope of the landscape in the sample areas in 

order to calculate the average soil loss per year. This was done to examine the difference in the 

soil loss from a flat and hilly field and give additional information about the differences in cultivating 

pepper. Furthermore, the soil loss estimation could serve as an indicator of how or if the landscape 

is a contributing factor to some of the pepper cultivation problems. 

Figure 8: Soil sampling plots in primary forest (samples 1), in hilly pepper field (samples 2), and 
in flat pepper field (samples 3). 
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Forest Resource Assessment  

The Forest Resource Assessment (FRA) was used to assess the quality and state of a primary 

forest in Ng Entaba. This can be used as a way of analysing the quantity and quality of forest 

products the villagers have available. 

Originally our goal was to examine how much regrowth there would be in different aged temudas 

or fallow lands (secondary forests), which could tell us about the regrowth rate from cultivated 

land to secondary forest. In order to do this, we wished to calculate the biomass, species diversity 

and timber potential. We wished to use the FRA in a young (jerami), a middle aged (pengerang 

muda) and an old (pengerang tua) secondary forest (table 2). 

Table 2: Different types of fallow land and characteristics according to Enggu's villagers. (Source: authors) 

Fallow areas (Temuda) Period of time Characteristics 

Jerami* 1-year old (right after 
cultivation stopped) 

Organic compost from rice 
cultivation 

Pengerang Muda* 10-20 years old Presence of shrubs and small 
trees 

Pengerand Tua* +20 years old Secondary forest with trees 
and sometimes lush 
vegetation 

(*) if cut down for cultivation it will return to Jerami 

 

We went on a transect walk to visit the old pengeran tua. Unfortunately, the land was very hard 

to access with steep cliffs and lush vegetation (figure 9), therefore it was not possible to make a 

20 x 20 meter plot. 
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Instead, the headman agreed to take us to another old fallow higher up the hill, which supposed 

to be more accessible and therefore suitable for FRA. However, upon arrival we discovered that 

the forest was in fact not an old temuda, but a primary forest. It was therefore not possible for us 

to use the results as we originally intended. This misunderstanding and Prof. Gabriel’s limited 

time resulted in only conducting one FRA, which we could use to examine the quantity and quality 

of forest products the villagers have available. 

Figure 10: Pictures from hard accessible Penerang Tua (Source: authors). 

Figure 9: Pictures from hard accessible Penerang Tua (Source: authors). 
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Semi-structured interviews 

Semi-structured interviews represent a qualitative data collection strategy in which respondents 

are asked a series of open-ended questions (Casley and Kumar, 1988). In our case, we carried 

out 13 interviews. Our first group consisted of two farmers cultivating the land where we carried 

out our soil sampling. Our objective was to obtain more details about their management practices 

and identify possible influences on our soil analysis results. The second group was with the 

headmen of the different longhouses to gain a broader understanding of the community 

organization and to identify potential differences between the longhouses.  

Our third group comprised respondents who were chosen after analyzing data from our 

questionnaires. Six people, who never cultivated pepper, were excluded (e.g. due to handicaps, 

long-term dependency on financial government support, lack of pepper cultivation knowledge). In 

general, our aim was to receive more information about the livelihood strategies before and after 

the pepper price decline, the farming history and the security network of the different respondents.  

Focus groups 

Focus groups are used to analyse group behaviour, human interactions, and collective viewpoints 

that might be missed in interviews and they serve as a platform for other PRA methods, e.g. 

rankings & mappings (Desai and Potter, 2006). 

Headmen focus group  

We organized a focus group interview with the headmen in order to see if any differences between 

the longhouses could be detected - information we otherwise only had touched upon in semi-

structured interviews. The overall theme was to find out about the importance of previous events 

in the area and desirable future developments. An importance ranking of significant events in the 

area was applied in order to find out what events had the most impact on the villagers livelihoods 

(figure 11). The research group consisted of two facilitators and four observers and notetakers. 
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Figure 11: Importance ranking of events in Entabai. Made during headmen focus group. 

 

Only two headmen showed up since (as we found out later) there was a dispute between some 

of the longhouses. Therefore, the focus group consisted of only two headmen and two headman 

assistants. This limited the amount of comparisons we could make between opinions in the group. 

The use of interpreters also presented an issue as the interpreting process was sometimes 

clumsy and caused confusion. Fortunately this changed in the importance ranking exercise, which 

served as a good conversation starter. 

Focus group villagers 
After finalizing our questionnaires, we discovered that a number of households had members that, 

apart from cultivating pepper, engaged in off-farm activities. We decided to conduct a focus group 

(consisting of either the individuals or their spouses) to find out the reasons for their additional off-

farm employment and if the pepper price decline had any influence (working name ‘off-farm’ 

group). We wished to compare the results with a second focus group - farmers with no additional 

off-farm income (working name ‘on-farm’ group). The aim was to trace similarities and disparities 

of the two groups in their opinions and livelihood strategies.  
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Our participant selection was based on the questionnaires. We excluded farmers that did not 

cultivate pepper (e.g. due to handicaps, long-term dependency on financial government support, 

lack of pepper cultivation knowledge) and therefore would not help investigate our pepper-related 

objective. Secondly, we excluded farmers for who we assumed it would be challenging to 

participate due to age or health. Lastly, we prioritized  farmers who, based on the questionnaire 

experience, seemed to be talkative and willing to engage in discussions. We were aware that they 

did not necessarily have to be the most suitable respondents and that they posed a risk of 

dominating the discussions, nevertheless, active participation was key for the activity to be 

successful.  

 

Since not all selected individuals were available, the ‘off-farm’ focus group consisted of 4 villagers 

(1x Rh Sayong, 3x Rh Enggu). Apart from farming, the first was also a part-time driver, the second 

was a spouse of a military worker in Brunei, the third was an occasional general labourer and also 

forest product seller, and the fourth was a spouse of a contractor. The second focus group 

consisted of 5 villagers (2x Rh Sayong, 1x Rh Lejau, 1x Rh Salleh, 1x Rh Enggu) who focused 

solely on agricultural (pepper) income. 

 

We prepared a combination of ranking and participatory activities concerning crops, reasons for 

off-farm/on-farm work, challenges of off-farm/on-farm work, and future improvements. Students 

played the role of facilitators, note-takers, and observers. Both focus groups had one interpreter. 

The participants ranked the significance of aforementioned topics as a group. The focus groups 

took place simultaneously at Rh Enggu.  
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Figure 12: ‘On-farm’ focus group; source: authors 

 
It was challenging to capture all of the participant’s reactions and remarks, particularly since they 

did not speak one at a time and commonly interrupted each other. Since the focus groups took 

place at the same venue, the participants were sometimes hard to hear and the ‘off-farm’ group 

was restless after the ‘on-farm’ group finished. In addition, the headman joined some of the 

discussions which, to a small extent, disturbed the focus group atmosphere. Despite these 

obstacles, we managed to obtain individual responses and create discussions amongst the 

participants which are essential to analyse group dynamics and acquire objective information. 

Participatory Rural Appraisal (PRA) 

Participatory Rural Appraisal (PRA) represents “a family of approaches and methods to enable 

rural people to share, enhance, and analyze their knowledge of life and conditions” (Chambers, 

1994, p. 953). For our research we applied the following approaches and methods.  

Participatory Mapping 
Participatory mapping can be a useful method for getting information about a specific area, e.g. 

information in regard to infrastructure, natural resources, access to social services etc. 

(Mikkelsen, 2011). We conducted seven participatory mapping exercises - one in each longhouse 

as a part of the interview with the headman of the longhouse, and one general map to get an 

overview of the whole Entabai area (see appendix H) . We wished to mark the infrastructure of 
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road and rivers, drinking water access, farming land location and land ownership. Furthermore, 

we focused on getting information on how the longhouse community was built, e.g. in relation to 

which households (bileks) were placed where in the longhouse. This was done in order to gain 

more information of the individual longhouse community structures. 

Timeline  
A timeline can be used to give a rough overview of significant historical events. This simple 

method is an excellent way to show changes over time (Mikkelsen et al., 2005). We wanted to 

use this method to determine major events or factors that influenced the livelihoods of the 

villagers. The timeline was elaborated with headman’s and his assistant’s help. Other villagers in 

the longhouse at the time contributed with their insights. 

The timeline shows that one of the most significant event in the past few years was the pepper 

price decline. The timeline also shows certain fluctuations in regards to rubber and pepper price, 

and other significant events. 

 
Figure 13: Timeline of RH Enggu from 1980 to current date. Source: authors 
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Rankings  
Preference Ranking is a tool used to assess and compare preferences for different households 

defined through ranking of a set of resources, activities, access, limitations, and reasons (Mahesh 

et al., 2017). Following on from the matrix ranking, three questions were asked of the participants 

for the off-farm/on-farm focus groups (see Appendix F). The idea was that they would come up 

with several answers amongst themselves to each question and would then rank the answers in 

terms of most to least important.  

The first question asked, about reasons for/for not engaging in off-farm activities, in order to 

discern what the limiting factors are that prevent members of the community from engaging in off-

farm activities and to see if there is always a desire to go off-farm. The second question allowed 

us to find out more about how the members of the focus group dealt with their chosen livelihood 

strategies. The third question showed us if engaging in off-farm work changed the members of 

the communities perspectives on what factors are most important to the community as a whole. 

 

We begun the focus groups by conducting the ranking exercises as we had observed in the 

previous focus groups (headmen focus group) that the conversations amongst the group tended 

to be more one sided when the ranking came later. In order to avert this outcome, we asked the 

members of the group to go in turn, each giving at least one option for all 3 questions. Once all 

members had posed options, the floor was given over to group discussion, with prompts, to 

determine which options were most important and which were least. The discussions were robust 

and inclusive in both groups.  

Transect walks 
Transect walks represent an opportunity to learn about the resource use, identifying prominent 

features of the study site and observe different practices taking place in the area (Brockington 

and Sullivan, 2003). We conducted four transect walks in total.  

 

The first took place on the day of our arrival around the longhouse area of Rh Enggu, Salleh and 

Uchi. It allowed us to receive an overview of the area and its surroundings. The intention of the 

second walk was to visit a pepper field, and get an idea of the different cultivated crops and a 

better understanding of the management practices and challenges farmers have to deal with. 

Additionally, our objective was to identify possible changes in our research questions. The aim of 

the third walk was to follow-up one of our questionnaire respondents - a farmer who diversified 

his income by focusing on other cash crops. We conducted the transect walk with him to his 
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greenhouse to gain a better understanding of his management practices and combined the walk 

with a semi-structured interview to answer questions raised in the field. 

 

The fourth transect walk was conducted after an informal talk with the headman of Rh Enggu who 

helped us identify a secondary forest suitable for FRA.  

Results: Livelihood strategies 
The results come from questionnaires with 31 respondents, 20 PRA exercises, 13 semi-structured 

interviews, 3 focus groups, 1 Forest Resource Assessment, 3 soil samples and 2 water samples. 

Several observations and informal talks provided additional information. 

Crop cultivation 

In the area of Ng Entabai the main cash crop is Piper nigrum (pepper), although rubber remains 

an important cash crop. According to the Entabai villagers most started growing pepper on a 

small-scale during the late 1990s, a tradition amongst the Iban dating back to the Brooke rule 

(Cramb, 2007). After the price of rubber dropped between 2008 - 2010 most villagers stopped 

tapping rubber and expanded their small-scale pepper production, an expansion which intensified 

during 2013 because pepper prices increased. These events led to pepper being the most valued 

cash crop among the villagers (see Appendix F).  

 

Although pepper is the main crop in the area, the Ibans have a long tradition of cultivating fruits, 

vegetables and collecting forest products (Cramb, 2007). A tradition which is still present today 

and seen in our sample where 81% of the villagers cultivate pepper, 71 % cultivate vegetables, 

64,5 % cultivate fruits, and 41,9 % cultivate rubber (see figure 14). 
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Figure 14: Percentage of respondents cultivating pepper, rubber, fruits and vegetables. (Source: authors). 

 

The ratio between the amount of cash and food crops grown by the villagers is individual. In the 

following section we wish to discuss our first hypothesis; There is a difference between cash : 

food crop ratio before and after price decline.  

Figure 15: Left: Average Pepper Yield in kg/ per year; Right: Average pepper income in RM/ per year 

 

Figure 15 shows that although the average pepper yield increased in 2019, the income has 

decreased due to the pepper price decline. As seen in Figure 16, a general increase in the amount 

of pepper vines in comparison to 2014 can be observed. The majority of farmers of our sample 

(43.5%) cultivate 250 - 500 vines. 
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Figure 16: Left: Number of pepper vines in percentage in 2019; Right: changes in the number of pepper vines since 

2014 

Reasons for the decrease in pepper vines are mostly due to diseases and lack of capital for 

fertilizers and insecticides. Increases in vines are often connected to the hope of rising pepper 

prices, additionally 4 of our 31 respondents are now using more of their available land to cultivate 

pepper than back in 2014, expanding their pepper cultivation. 

Management practices  

Although most farmers stressed that they have not tapped rubber in the last years due to the low 

prices, it remains an important ‘insurance’ crop. As figure 14 shows, 71 % of our sample still have 

rubber trees. In comparison to pepper, rubber trees do not require a lot of effort to maintain, thus 

enabling farmers to abandon them for years and tap them in case of financial need. A few farmers 

are still tapping rubber to obtain small side income.  

Pepper is more labour- and cost-intensive in terms of fertilizer and pesticides, therefore villagers 

use more input for pepper than for rubber (see table 3). Additionally, pepper has a shorter 

productive life span than rubber trees, requiring more long-term capital. Despite these 

characteristics, the majority of villagers in our sample still cultivate pepper. This could owe to the 

fact that they have capital already invested in the practice and that there is an adherence to 

tradition. It corresponds with the general trend in Sarawak, where 90% of pepper grown in 

Malaysia is produced in the Sarawak region (Rosli, 2013).  

 

Table 3 illustrates the difference between the processing of white and black pepper. Due to the 

high labour investment for white pepper many farmers choose to not process white pepper. In 

retrospect, it would have been interesting to investigate more into the processing of white pepper 

and if any changes related to the price decline occurred. 
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Table 3: Common cultivation practices of Pepper & Rubber; sources: Department of Agriculture Sarawak, 2019; 
Orwa et al., 2009; FAO, 1977 

 Pepper (Piper nigrum; Piperaceae) Rubber (Hevea brasiliensis; 
Euphorbiaceae) 

Support and 
Planting 

- Belian (Eusideroxylon zwageri) posts 
are used to support growth of young 
vines 
- Living support such as certain 
leguminous trees (Gliricidia sepium and 
Erythrina indica) 
- High labour input 

- Clearing of hill rice farms, interplanting 
of rubber seedlings with rice after 
weeding 
- Establishing a legume cover after 
transplanting into field 
- Low labour input 

 
 

Fertilizer - High demand of nutrients  
- Limestone is important to raise soil pH 
and improve Calcium and Magnesium 
nutrition 
- Young vines require major nutrients 
(Nitrogen, Phosphorus and Potassium) 
- Mature vines require substantial N and 
K 

- Mulching should be carried out before 
the end of the late rain 

 

Pest & 
Disease 
Management 

- Yellowing disease 
- Foot rot (Phytophthora capsici) 
- Black berry (Colltotrichum capsici,  C. 
piperis and C. gloeosporoides) 
- Pink disease (Corticium salmonicolor) 
- Velvet blight (Septobasidium sp.) 
- White root (Rigidoporus lignosus) 

- Plant parasites ( Loranthus spp.) 
- Nematodes (Helicotylenchus cavenessi, 
H. dihystera, H. erythrinae) 
- Insect pests (scale insects, white ants) 
- Root disease (white, red brown)  

Pruning - First time at 6 months to develop three 
leader shoots 
- Second time at 12- 14 months when 
half of the post has been reached 
- Final pruning when the terminal shoots 
have reached top of the post 

- Pruning to shape the trees & removal of 
unwanted lateral suckers       

Weeding - Traditional practice, irregular 
- Nowadays ground cover is 
recommended to avoid soil erosion 

- Regular weed control 
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Harvest -  After flowering about 9 months for 
berries to ripe 
- From April – June to August – 
September 
- Black pepper: entire fruit spikes when 
fruits are full-grown, but still green (shiny 
yellowish green) 
- White pepper: fruit spikes collected  
when few fruit turn red or yellow 
- Manually harvest, using a tripod ladder 
- Continuous harvest 

- After 8-12 years ready for tapping 
- lactiferous vessels are small tubes that 
produce latex 
- making a slit in the bark, collecting the 
latex in a cup 
- cut too deeply, the tree will be 
irreparably damaged 
- Early in the morning 
- 1 person can tap about 400 trees per 
day 

Life span - Under optimal conditions: 15-20 years 
- Poor husbandry: 6-10 years 

- ~30- 35 years 
- Afterwards possibility to re-clear land to 
cultivate crops again  

Processing - Threshing machine to separate spikes 
from fruits 
- Black pepper: sun- drying on bamboo 
mats, raked regularly 
- White pepper: soaked for 7-10 days in 
slow-running water to remove mesocarp, 
afterwards sun-drying for 3-4 days 

- Latex from rubber trees = raw material 
for the production of rubber 
- Obtained from a coagulation process 

 

Through our questionnaires and interviews we observed that farmers have different approaches 

concerning disease management. While one villager inspected his pepper vines every day for 

signs of diseases or pests, other farmers inspected their vines irregularly which might be 

connected to lack of knowledge about proper management practices or lack of time. However, 

after one of our semi-structured interviews, we obtained information about free theoretical 

trainings about pepper cultivation from the Malaysian Pepper Board (MPB). Mrs. J. attended this 

training and as a result, she was able to increase her pepper yield. In our study area, the 
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Malaysian Pepper Board (MPB) represents an important agent for farmers. At the MPB, the 

majority of the farmers obtain pepper price information sell their pepper (figure 17).  

 

Farmers with a relatively high amount of pepper vines adapted MPB management practices by 

introducing the so-called netting system. A net is placed under the pepper vine for several weeks 

during the harvest season to catch overripe pepper berries which would be lost otherwise. 

Although the overripe berries are often damaged by birds or insects and therefore of lower quality, 

the villager explained that they can sell it after mixing the berries with different quality (figure 18).  

 

Figure 18: Mr. P. explaining the netting system he adapted in 2018 

 

Figure 17: Local pepper prices of 2/04/2019, source: Malaysian Pepper Board 
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After our semi-structured interviews, we learnt that villagers apply the amount of fertilizer 

depending on the pepper prices and income. Due to the present low pepper prices, villagers are 

only maintaining their pepper fields and therefore apply fertilizer only once a month. In contrast to 

2014 (the pepper price peak) when farmers applied fertilizer 3-4 times per month to obtain higher 

yield. Additionally, the prices of fertilizers have increased in the last years. 

 

According to focus groups with the Entabai villagers, pepper is the most important cash crop the 

villagers grow. The price decline in the end of 2015 challenged the villagers and forced them to 

adapt to the situation. For instance, longhouse members of RH Banggau coped with the price 

decline by combining their labour force and working collectively on the individual pepper fields to 

support each other (an Iban practice called “beduro”). Furthermore, 24h- electricity enabled the 

longhouse community of Rh Uchi to process pepper by separating pepper berries from the spike 

before drying via the preferred threshing machine method (figure 19). Rh Enggu and Rh Banggau 

own a manually operated machine which they modified to be electrically operated. Both stressed 

that buying a manually operated machine and then modifying it by themselves saves a significant 

amount of money. 

 

Nowadays, most villagers still harvest pepper and store it in their homes. The majority wishes to 

sell black pepper at a minimum price of RM 20/kg. 

 

Figure 19: Left Mr. S. using the wire mesh; Right: the modified threshing machine in Rh Enggu; source: authors 
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Figure 20: Stockpiles of pepper inside bilek in Rh Enggu(source: authors) 

 

It might be that the full effects of the decline have yet to be felt, as the length of time that pepper 

can be stored before selling can be up to 5 years and the majority of households we spoke to said 

that they waited for relatively optimal market prices before selling their pepper. Thus, if the price 

of pepper continues to stay low, the effects on the livelihood strategies of those villagers still 

heavily reliant on pepper farming will become ever more pronounced. 

Subsistence crops  
 
Another strategy we observed through in-depth interviews and questionnaires is the shift back to 

food crop cultivation. Many of the farmers we interviewed are diversifying their subsistence crops 

to cope with the price decline. Although only a few villagers returned to hill rice cultivation,  we 

observed that subsistence cultivation of vegetables and fruit trees increased. Reasons why 

villagers do not cultivate paddy anymore are often connected to high labour investments, 

diseases, pests and the possibility to buy rice at relatively low prices.  

 

“I am waiting for the price to increase. In the meantime, I store the pepper 

bags inside my house. I store around 18 bags and I can re-dry the pepper 

after a few years.” (Mrs. R., Enggu) 
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In this section, we focused on our first hypothesis. We could identify an increase in the amount of 

cash crops from 2014 to 2019 and observed a general trend of farmers diversifying their crops. 

But due to lacking data, we could not confirm if a change in food crops occurred and are therefore 

not able to affirm or refuse the hypothesis.  

Landscape 

With regards to fertilizers, we wished to determine if pepper cultivation practices impact water 

quality of the Entabai river (hypothesis 5). Although the level of phosphate (PO3-4) slightly 

exceeded the standard limit at both up- and downstream sampling points, the cause might not be 

fertilizer use but rather discharged waste in the river. Due to heavy rainfalls during our stay, our 

results might be diluted and hence should not be used for further recommendations. Therefore, 

our hypothesis could not be proven.  

 

To investigate if landscape affects pepper farming practices (hypothesis 4), we conducted two 

soil samplings to compare their soil characteristics (table 4). The flat pepper field has a higher 

percentage of clay in comparison to the hilly pepper farm. Due to the characteristics of clay (e.g. 

low aeration), the roots are under-oxygenated which results in insufficient fertilizer absorption and 

thereby influences the pepper productivity.  

  
Table 4: Results of Soil analysis; source: Malaysian counterparts 
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Nitrate, Ammonium and Phosphate have a higher value in the hilly pepper field than in the flat 

pepper field which might be connected to the higher clay content but also to cultivation practices. 

While Mr. N. (hilly pepper farmer) applies fertilizer once a month, Mr. A. (flat pepper farmer) 

applies fertilizer 2 - 4 times per year due to the lack of capital. During the flat pepper field soil 

sampling we observed that the plants were yellowish in colour and not as well developed as the 

plants in the hilly area which aligns with the lack of fertilizer use. 

 

While the pH of the hilly pepper farm has a neutral status (6.8), the flat pepper field is more acidic 

(4.9). The higher pH in the hilly area might be connected to cultivation practices - Mr. N. stated 

during the in-depth interview that he applies limestone to his pepper plants to raise the soil pH 

and improve nutrient availability, while Mr. A. cannot afford this practice. 

  

Based on the estimated soil loss calculation, the hilly field was classified with a severely erosion 

risk, while the flat field was had a moderately erosion risk (table 5). 

 

Figure 21: Left: Soil sampling in hilly pepper field. 
Above: Soil sampling in flat pepper field. 
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Table 5: Left: Soil Loss Tolerance Rates (Source: Prof. Dr. Gabe Unimas, 2019) Right: Universal Soil Loss 
Estimation (Source: authors & UNIMAS students (see calculations in appendix G)) 

 
 

In general, slopes above 25° should not be cultivated due to the risk of soil loss (Pirker et al., 

2016). However, the hilly field constitutes a slope of 45°, thereby posing the problem of soil loss. 

During informal talks with the villagers we learnt that steep slopes - which are common in the area 

- are one reason for the government not supporting cultivation or introducing new schemes due 

to the risk of soil erosion and high costs related to building terraces.  

 

Erosion is not only considered a negative feature, since we discovered through our second 

transect walk that farmers benefit from soil erosion in disease management. One of the villagers 

explained that disease elimination is easier to handle in a hilly topography. Trees are removed, 

burned, and drains are constructed to allow the rain to wash the infected soil away.  

 

After our analysis we could tentatively affirm that landscape affects pepper farming practices in 

Entabai although owing to our small number of data points further investigation is required to see 

if this is a common trend. 

Diversification of farming activities 

Apart from cash crops and subsistence crops, farmers also find income support from activities 

such as hunting, livestock and forest product collection - activities that help provide financial 

stability when the market becomes unreliable.  
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Approximately half of our sample keeps livestock, more than half (61%) collects forest products, 

and a smaller amount does hunting (16%) (figure 22). Here we wish to discuss in which ways 

these activities and the amount of crops have changed in response to pepper price decline. This 

is related to our second hypothesis: Farmers diversified their farming activities in response to the 

price decline. 

Diversification of cash crops 

We observed that villagers tried to secure their income by diversifying their crops. This was mainly 

done by cultivating new crops or by re-cultivating crops such as rubber.  

 

Figure 22: Percentage of villagers who currently keep livestock, do hunting, and collect forest products. Source: 
authors, statistics from questionnaires. 

“Since the pepper prices were low, in 2013 I started growing eggplant, ginger and 

cucumber for my own consumption. I sometimes sell them to my neighbour if I have an 

abundance.” (Mrs. J., Salleh) 

 

“My wife has a friend who cultivates chili, eggplant, and ginger and suggested we also 

started. She paid for a 3 day training program in Kuching. I started growing chili for more 

income since I could not get enough from my pepper field. 3 months ago I also started 

planting eggplant and ginger. I would like to sell them in the future.” (Mr. N., Banggau) 
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The main argument for diversifying was that the low pepper price was no longer enough to sustain 

their livelihood. Furthermore, the low price also “pushed” some villagers into cultivating new food 

crops. The expansion of new crops carries inherent risk for the villagers as it requires a starting 

capital to begin the new crop cultivation, as well as financial insurance in case the new investment 

is not successful. The case of the chilli cultivation was unique since the couple had the advantage 

of financial capital, good social network and exposure to external ideas, explaining why only some 

villagers diversified their crop cultivation as a response to the low pepper price. 

 

The biggest challenge in regards to maintaining pepper cultivation (ranked by the participants of 

our ‘on-farm’ focus group) was time needed to maintain pepper, indicating that it is too time 

consuming to diversify crop cultivation (see appendix F). This challenge was also seen with Mr. 

N.’s expansion into chilli cultivation who reduced the amount of pepper vines because of labour 

expense. Instead, he used the pepper poles (belian / ‘iron-wood’ tree) to build the greenhouse for 

the chilli production. 

Forest products as side income 

The majority of villagers collect forest products for own consumption, but some also sell collected 

forest products (figure 24).  

Figure 23: Left: Greenhouse for chilli cultivation. Right: Young chilis (Source: authors) 
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The amount of collected forest products for income purposes increased by 3% since 2014 (figure 

25), which indicate that forest products served as a side income source when the income from 

pepper production dropped. 

 
Figure 25: Percentage of villagers (in our sample) receiving an income from collecting forest products in 2014 and 

2019; source: (authors) 

One villager stated that he started collecting more forest products when the pepper price declined 

as a way to bolster his income. He is now less active in pepper cultivation and only focuses on 

maintaining the pepper and collects forest products in his temuda (secondary) forest. Many other 

villagers collect forest products as well - some more often and only for their own consumption 

(selling extra products), whilst other villagers more actively as an income source. Hereby, the 

forest serves as a ‘fall-back’ income source whilst cash crop prices fluctuate. 

“I go to the forest at least twice a year to collect forest products. I do this for own 

consumption, but I sell the extra forest products to my longhouse community.” (Mrs. J., 

Salleh) 

Figure 24: Percentage of villagers who collect and sell forest products as an income source. 
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Figure 26: Mr. A., Salleh, selling collected forest products (Upa Lalis) to TR Enggu. 

Forest assessment 

Forest Resource Assessment was used to evaluate the quality of the forest, which is relevant 

when assessing the amount and quality of forest products that can be collected from the forest 

and potentially used as a side income source. 

 

The size and quality of available forests differs 

between individual households, adding to the 

discrepancy between households in income security.  

 

The FRA showed us that our sample plot in the 

primary forest had 52 trees of 41 species. From this, 

we found that the forest had a species diversity of 

3.61 in the index (see figure 27), which indicates the 

primary forest has a high species richness. Through 

the FRA we found that the primary forest had an 

estimated total above ground biomass (TAGB) of 

226.204 metric tonnes pr. hectare (see appendix G). 

This value indicates a healthy primary forest. A value which would be expected to be a lot lower 

in a secondary forest (Kessler et al., 2005). Furthermore, we found that the timber potential of the 

Shannon-Wiener diversity index 
Formula: !" = −∑&' ()&'  
 
Interpretation: Typically values are 
between 1.5 – 3.5, and the index is 
generally rarely over 4. The index 
increases as the richness of the 
biodiversity increases. 

 
Source: Kerkhoff, 2010 

  

Figure 27: Explanation of the Shannon-Wiener 
diversity index (Kerkhoff, 2010) 
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primary forest is 38.46% - a value which would be 

expected to be lower in a secondary forest (table 

6).  When the owner of the forest was interviewed, 

he explained that previously only small amounts of 

forest products and timber was collected, since the 

area was haunted. The owner of the forest does not collect forest products or timber from the 

primary forest since he works off-farm and does not have time or need to collect products from 

the forest anymore, even though the spirits have left the area. Still, the FRA gave us useful 

information about the potential for collecting forest products in the area. 

Increase in livestock 

As previously stated, the majority of the villagers in our sample keep livestock, however, 90% 

keep it for own consumption and only 10% of the villagers keep it for income purposes (figure 28). 

 

From 2014 to 2019, the amount of villagers who get an income from livestock increased by 3% 

(figure 28). This small increase indicates that a few villagers, as with forest product collection, use 

livestock as a side income to supplement their lower income from pepper production. Hereby, 

increasing the amount of livestock sold is a way of diversifying the villagers income (figure 29). 

Table 6: Calculated timber potential 

Figure 28: Percentage of villagers who keep and get an income from livestock 
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Figure 29: Percentage of villagers (in our sample) receiving an income from selling livestock in 2014 and 2019 

(Source: authors) 

 
The villagers could also increase the amount of livestock they keep for own consumption as a 

response to the price decline. This could save costs since they would produce their own meat. 

Feeding expenses for the livestock can be minimized through collecting forest products. 

“My wife collect forest products for us to eat, but also to feed our livestock.”  

(Mr. L., RH Sayong) 

 

We do not have information if the amount of livestock for own consumption increased or 

decreased in the period (2014-2019). Therefore, we cannot conclude if the villagers changed the 

amount of livestock they keep for own consumption as a response to the decline in pepper prices. 

Off-farm work  

None of the observed labour migration trends (off-farm work, remittances) in Entabai are new 

trends in and of themselves, however we wished to investigate if the frequency and dependency 

on these strategies has increased after the pepper decline - our third hypothesis, Off-farm 

activities intensified/more farmers started off-farm work in response to price decline. There has 

been a preponderance for the Iban to seek employment further afield than their longhouses, as 

an extension of ‘Bejalai’, a practice in which the Iban would travel to gain knowledge with the goal 

of eventually returning to their homes (Jayl, 2011). Men of Entabai have a history of doing offshore 

work, particularly in the oil and gas industry, and military service. To this day, men seasonally 

work in countries such as Brunei, Singapore and India, from where they send remittances to their 

families who maintain the farm. A common feature of these cases is that women take care of the 

farm by themselves or with the help of their children. 
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“My husband works in the military in Brunei. He comes back 3-4 times a year. In the meantime, I 

take care of our pepper farm with the help of my oldest daughter and her husband.” (Mrs. B., 

Enggu) 

 

Although this is not a new trend, we were hoping to discover if the pepper price decline have 

pushed some villagers to start/return to offshore work or to move outside Entabai in search of 

additional income. The results of our analysis show that there has been a slight increase in 

remittances (figure 30). 

Figure 30: Percentage of villagers (in our sample) receiving remittances in 2014 and 2019; source: (authors) 

 
Apart from offshore employment, numerous household members engaged in off farm work (as an 

additional source of income besides pepper) within Sarawak (although we had no instances of 

households having to be dependent solely on off farm work). Off farm work has resulted in 

members of the community being absent from the longhouses. In some cases this results in a 

decline in terms of labour and economic capital being put into maintenance of the farm. In other 

cases, the labour demand remains the same and it’s left to the farm owners to pick up the slack. 

In one case, the wife in the household worked as a project contractor, which enabled her husband 

to establish the aforementioned chilli farm through constructing a greenhouse. In this case the 

money allowed the household to build up enough cash reserves to gain startup capital for a new 

farming venture.  

 

As a part of our ‘off-farm’ focus group, we asked the participants about their reasoning behind 

engaging in off-farm activities. We expected to hear a number of reasons, however the group 

agreed on two factors, those being needing side income, and being busy during the off season. 
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“I took up part time driving because I had a car and I had time to spare, so I make money out of 

it.” ( Mr. L., Sayong) 

 
The following part was about the challenges in starting off-farm activities which allowed us to find 

out more about how the members of the focus group dealt with their chosen livelihood strategies. 

They responded by listing general challenges (see Appendix F); lack of skills and education 

together with health issues (not age related), taking care of children, finding transportation to 

commute together with weak government, lack of contacts, other commitments, lack of demand 

for work. Whilst they managed to answer, most of them stated that they did not face many 

challenges in starting off-farm work and there was consensus that the transportation issue was 

related to not being able to find people travelling to the same areas for work and being unable to 

‘lift share’. One of the participants emphasized the importance of contacts since they may not 

result in direct recruitment, but possibly in accessing employment information or job interviews. 

 

The final part of the focus group showed us if engaging in off-farm work changed the members of 

the communities perspectives on what factors are most important to the community; perhaps 

going off-farm would allow for a broadened perspective and access to more societal opinions.  

When asked about desired future improvements or changes, they ranked their responses as (see 

Appendix F); improved government support, improved access to education and its quality, 

increased pepper prices. There was an interesting difference in terms of the ranking between the 

two focus groups. The on-farm group listed ‘pepper price increase’ as their most important factor, 

whilst the off-farm group ranked it as their least important, behind ‘education’ and ‘government 

support. In contrast, the on-farm group had ‘government support’ as their third most important 

factor, behind ‘treated water supply’, ‘infrastructure improvement’, ‘education’ and ‘expansion of 

healthcare’. The on-farm group ranked ‘education’ lower overall than the off-farm group. 

 

“It’s a chain reaction. We first need better government support to secure ourselves. But not only 

for agriculture, scholarships too! Only then can we send our children to school.” (- Mr. L., Rh 

Sayong) 
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The analysis of our sample shows that there is a subtle increase in off farm activities (figure 31). 

We are therefore not able to confirm our hypothesis and state that the pepper price decline had 

significant influence on the villagers’ choice to engage in off farm work. Despite this, the results 

correspond to a small sample size which may indicate that the increase is greater in Ng Entabai 

as a whole.  

 
Figure 31:Percentage of villagers (in our sample) engaged in off-farm activities in 2014 and 2019, source: (authors) 

 
A general observation made during our fieldwork was that the majority of the people living in the 

longhouses where either elderly or very young. This can also be seen in our sample, where 18 

out of 31 respondents were above 55 years old. We found out during interviews and 

questionnaires that children and young adults generally live outside the longhouse to attend 

school or work. This tendency can also be seen in figure 32 where the majority of the villagers 

have households members living outside Ng 

Entabia; mainly children. 

 

“I used to work offshore and then I worked as a 

general labourer. I do not grow any cash crops. I 

only have a few fruit trees and grow vegetables. I 

depend on remittances from my four children who 

live outside Entabai.” (Mr. K., Sayong) 

 

 
Figure 32: Percentage of respondents with household 

members living outside Entabai; source: (authors) 
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Due to this observation, it raised the final question of our questionnaire which concerned 

expectations of the villager’s children starting or continuing in farming activities. The results of our 

analysis showed that 90.3% of our respondents expect their children to continue (figure 33). 

Although their reasonings vary, most expect their children to engage in farming activities after 

retiring or because they have been farming already (alternatively, they have the knowledge and 

will start in the future). Interestingly, we asked a follow up question during the off-farm focus group 

concerning the participant’s preferences on their children engaging in off-farm work. Their 

response was uniform - all would encourage their children to engage in off-farm work (either 

besides farming or as primary employment) which could imply a possible increase of off-farm 

work in the future.  

 

“I would like my daughters to do off farm work because living costs are increasing and farming is 

not stable and we don’t have a lot of profit. I don’t care what it should be, it could be work at a 

supermarket or a private company. I could then also receive remittances from them.” (Mrs. P., 

Enggu) 

Figure 33: Percentage of respondents expecting their children to start/continue in farming activities; source (authors) 
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Longhouses 

We wished to confirm or disprove our sixth hypothesis  - There are differences in the livelihood 

strategies between the longhouses in Ng. Entabai by comparing the strategies of our respondents 

as well as assessing the condition of individual longhouses. The latter was included since we 

assumed it was one of the determining factors in choosing certain pepper cultivation practices. 

Additionally, we wished to obtain further evidence to discuss our fourth hypothesis - Landscape 

affects pepper farming practices by examining the impact of infrastructure developments in the 

area. 

 

Income generated by the pepper cultivation during the peak price period enabled many 

households of the different longhouses to build or finish their own apartments (“bileks”). Villagers 

who have not invested in construction are now not able to finish their construction due to lower 

income from the pepper price decline. Therefore, we could observe slight differences in terms of 

facilities, assets and construction progress in the various longhouses.  

 

“When the pepper price was high I invested my extra income in buying bricks and other 

building materials, others focused on buying new cars and kitchen utilities - that's why my 

bilek now is finished and others aren't.” (TR Salleh) 
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We observed that the longhouse (bilek) 

condition impacted some of the cultivation 

practices, particularly indoor pepper drying 

and storage of pepper and other crops. 

Unsuitable construction material, insufficient 

air flow or moisture retainment may result in 

pepper decay, fungi spread and subsequent 

yield loss. This is influenced by the condition 

of the storage/drying area (bilek) which varies 

between individual households. Many 

villagers emphasized the need to cultivate 

crops for their own consumption due to an 

increase in prices of food products. During the 

high pepper prices period many villagers 

invested their money to obtain facilities such 

as freezers and fridges. 24h - electricity, which 

accompanied the road construction in 2011, 

enabled the villagers to cope with price 

fluctuations by storing excess fruits and vegetables in fridges and freezers and thereby prolonging 

their shelf life. The longhouse/bilek conditions may have also influenced the villagers decision-

making in terms of finance management and farming strategies. Perhaps some prioritised 

investment in housing facilities during the pepper price rise and others are now dependent on 

their savings. Poor housing conditions could also imply greater dependency on government 

agriculture subsidies and off-farm income. Despite the relevance of these assumptions, their 

validation would require more time to investigate and we can only state that there are negligible 

differences in the livelihood strategies between the longhouses of our sample. 

 

The road access has shortened the travel time to Julau from half a day by boat to 45 minutes by 

car, enabling the villagers to buy food or sell their products there and return home on the same 

day. Easier access also allows merchants from the city to travel to the villages and offer their 

goods for sale. One of the most important attributes of the road construction was that it facilitated 

the mobility of the villagers which opened new employment opportunities, improved the 

connectivity with urban areas, and eased transportation of people, goods, construction material 

Figure 34: Unfinished hallway in Rh Salleh 
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and agricultural products. The majority of villagers from our sample use the road by either car, 

motorcycle or truck (see figure 35), however, only some villagers own cars. As we found out, 

these villagers commonly delivered goods to the elderly, handicapped villagers of their longhouse. 

Some also transported pepper bags of other farmers to the Marketing Pepper Board in Kuching 

and offered joint rides to clinics and hospitals. Thus, car owners have become important actors in 

the longhouse community, offering a win-win situation for themselves (profit from their service) as 

well as the villagers (easier transport). Despite these advantages, a number of villagers still use 

boats (either paddle boats or engine boats) for daily travels to their farms and other longhouses. 

However, boat transportation is oftentimes limited by weather conditions. 

 
Figure 35: Types of transport used by villagers from our sample; source: authors 

After assessing our results, we were able to affirm our fourth hypothesis since the road 

construction, 24 hour electricity and longhouse conditions contributed to adopting different pepper 

cultivation strategies in terms of transportation possibilities, food and product storage (less 

pressure to sell pepper during price decline or ‘bad season’) and facility conditions.  
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Discussion 
During our stay, we uncovered a number of topics that, despite not being the center of our focus, 

were nonetheless strong livelihood moulders in Entabai and could serve as inspiration for further 

research. 

Land titles 

After conducting a final focus group with the headmen, we discussed the issue of land titles. Land 

tenure in Entabai is based on Iban native customary law (adat). Apart from individually-owned 

pieces of land (which descend from father to son/daughter with no official evidence), a number of 

Entabai villagers were also in possession of a share of pemakai menoa and/or palau galau:  

“ … pemakai menoa is an area of land held by a distinct longhouse or village community, 

that includes farms, gardens, fruit groves, possibly a cemetery, water and forest within a 

defined boundary (garis menoa) normally following streams, watersheds, ridges and 

permanent landmarks. A pemakai menoa also includes cultivated farmland (tanah umai), 

old longhouse sites (tembawai), cemeteries (pendam) and forest areas (pulau galau)” 

(Lembat, 1994).  

In the past, it was common to demarcate the land boundaries by planting trees (mainly rubber) 

and these serve as ownership indicators to this day. Nowadays, the Iban customary law is not as 

inalienable as it was in the past. As we found out, there has been a widespread fear of land 

grabbing during the past few years because of a case of fraud, and previous experiences with 

illegal logging on shared land.  

 

According to a villager from Rh Enggu, he was cheated by a joint venture oil palm company and 

lost more than 1000 acres of temuda land. Mr. P. collaborated with the company with hope to 

gain profit off the oil palm plantation, however, after not receiving any income he hired a lawyer 

who discovered that by signing the contract he gave up his land rights.  

 

“I didn’t understand the contract. They used business English and since I don’t have any 

formal education, I signed the contract without knowing that I gave up my land. If I had a 

land title, I would have a better chance getting my land back.” (Mr. P., Enggu) 
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Despite this being the only case in the area, villagers (particularly the headmen) have been 

reluctant to cooperate with any other joint venture companies unless an individual from Entabai 

becomes a member of a joint venture board or they obtain land titles. The overall belief is that 

land titles will help resolve disputes over land, borders and unjustified claims. Moreover, they 

would empower the villagers during legal proceedings and enable them to sell their land. After 

speaking with a number of villagers and headman TR Enggu, it was said that they have been 

visited by land surveyors and the villagers are expecting to obtain land titles in the near future. 

Oil palms & Climate change  

Human and natural systems are likely to face climate-related risks under global warming scenario 

of 1.5ºC with severe impacts on ecosystems and biodiversity, and also on health, livelihoods and 

economic growth (IPCC, 2018) According to the IPCC; “the equatorial Pacific Ocean is likely to 

experience an increase in annual mean precipitation by the end of this century under the RCP8.5 

scenario”. Climate models confirm Borneo will experience an increase in mean annual 

precipitation and temperature (Johnson, 2012). In this scenario, villagers in Entabai community 

may have to quickly and drastically alter their farming practices. The Enggu’s headman statement 

was:  

“Now with climate change, I could not plant paddy anymore compared with 50 years ago”.  

 

 
Figure 36: Average percent change in annual mean precipitation for periods 1986-2005 and 2081-2100. Source: 

IPCC, 2013. 
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After a long conversation about farm practice challenges, he concluded that this part of Sarawak 

has been experiencing changes in weather patterns which affect certain types of crops, especially 

those that require more water, for instance, paddy and vegetables.  

 

Oil palm plantations have recently appeared in the surrounding area of Entabai. In the focus group 

with the headmen, oil palms were highlighted as a promising future source of income. Even 

though some physical factors in Entabai’s landscape are suitable for the cultivation of oil palm the 

steepness of the hills exceed 25º and are therefore not suitable (Pirker, J. et. al, 2016).  

It is certain that in the future Entabai’s villages will have to continue to adjust farming practices in 

response to an unpredictable market and an increasingly unstable climate.   

Future developments 

Our focus group with the headmen revealed that they hope for an increase in certain types of 

infrastructure. They explained that the journey to Sibu for petrol is really quite far and that they 

would like to have more stores nearby. The headman of Rh Engu expressed his hope for the 

establishment of an ecotourism industry in the area and he pointed to certain sites, such as the 

river, the primary forest, and the memorial to J. K. Wilson as being potential attractions. The 

headman’s opinion is obviously not the opinion of everyone in the community and perhaps others 

would be more reluctant to open up their land and livelihoods to external scrutiny and 

commercialization. There are also conflicting opinions as to whether community-based tourism 

brings about enough incentives for further conservation or enough funds for poverty alleviation 

(Goodwin, 2006).  

 

With hypothesis 6 we intended to unearth differences in livelihood strategies between the 

longhouses in Entabai. We also wanted to know if there were any differences in their hopes for 

future developments and from what we could discern they share roughly the same desires.  

The headmen wish for additional schools and educational institutions since most children must 

commute to school or stay at student ‘hostels’. During our final two focus groups with the villagers, 

the importance of education was ranked differently. While the ‘on-farm’ group ranked education 

as second least important, the ‘off-farm’ group ranked it as second most important, following 

government support (in the form of scholarships, financial support, agricultural support, etc.). They 

argued that the support would enable parents to cope with schooling expenses (including 
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commuting, school material, etc.) and that they would be less dependent on their children's’ help 

on the farm. 

 

During our headmen focus group, we asked about their future wishes and possible improvements. 

TR Enggu expressed his wish to improve the telecommunications situation since the Entabai area 

has no telephone reception (apart from occasional reception in specific areas). Hopes for the 

future for all villagers will be subject to political machinations and with the recent election of 

Mahathir Mohamad (whose previous premiership prioritised manufacturing over agriculture) as 

Prime Minister, smallholder communities across Borneo will have to wait and see how changing 

agricultural policies will affect their daily lives (Wain, 2009). 

 

 
Figure 37: Plastic holders for mobile phones - only spot with occasional phone reception in our bilek; source: authors 
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Challenges and reflections 
During our stay in Ng Entabai, we had to face a number of challenges. The cultural differences 

made it difficult in the beginning to determine which questions would be inappropriate but our 

interpreters and Malaysian counterparts helped us solve this problem.  

 

We discovered during our questionnaires, semi-structured interviews and focus groups that parts 

of the conversation got lost in translation. In the first days, we tried to receive an overview of the 

issues and identify possible changes to our research questions. We discovered that our time scale 

was too broad and we had to limit our research objective to 2014 until 2019. After our first 

presentation, we realized that misunderstandings were leading to incorrect information. For 

instance, after several informal talks with the headman of Rh Enggu we concluded that no fallow 

land was present. However, after Prof. Gabriel talked with the headman, he suddenly listed 

several fallow lands. We tried to avoid miscommunication by involving our interpreters as much 

as possible in our group meetings. 

 

Another problem we had to face was the presence of multiple villagers during questionnaires. In 

one case we chose a respondent for further investigation based on incorrect questionnaire 

information thereby falsifying our collected data. For the following interviews we tried to avoid 

these situations or at least communicate with our interpreters to not include statements from other 

persons, and we started to note more observations down in regard to who was answering the 

questionnaire. After conducting all questionnaires, we faced the problem of analyzing data. 

Because none of the Danish students had extensive experience with analyzing quantitative data, 

we had to rely on two of the Malaysian students who have worked with SPSS before. 

 

After returning home, we found out that we could not back up our hypothesis that villagers 

increased their amount of food crops due to the design of our questionnaire. Table 7 shows 

question 11 of our conducted questionnaire. Because the main focus was on the income sources 
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of the individual households, we could not include food crops in the table as its not generating an 

income but rather is used for the villagers own consumption.  

 

The original table sought to list crops grown by the villagers and to include their purposes and 

frequency change since 2014. However, the table turned out to be overloaded with information, 

making it difficult to analyse (see table in Appendix E; question 17).   

 

In general, we worked closely with our counterparts from UNIMAS, sharing the same research 

questions and objectives. During the fieldwork, we ensured that for each activity at least one 

Danish and one Malaysian student would be present. However, challenges arose as the 

Malaysian students had an academic background in natural sciences and were familiar with 

methods such as water sampling and Forest Resource Assessment (FRA). During the analysis 

of the samples we often had to rely on their explanation. Another issue arose after arriving back 

in Denmark since we agreed on the malaysian counterparts taking our questionnaires. Therefore, 

we missed out on important interviewer notes.  

  

Table 7: Question 11 out of the questionnaire, source: authors, appendix E 
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Conclusion 
Our investigation has allowed us to observe certain trends that appeared in response to the 

pepper price crash between 2014 and 2019. There has been an increase in the amount of cash 

crops from 2014 to 2019. There is also an observable trend of farmers diversifying their farming 

activities in this time period although due to lacking data we cannot measure any alteration in the 

amount of food crops grown and therefore we are unable to comment further on the change in 

cash:food crop ratio. 

 

From our results it can be seen that there was a slight increase in remittances and off farm 

activities although our small sample size limits our level of extrapolation. There was also a shared 

interest amongst members of the community to see their children engage in off farm work meaning 

that the increase we observed is part of an ongoing trend.  

 

The results also showed that landscape did contribute towards pepper cultivation strategies and 

that both the hill farmed pepper and flat farmed pepper presented challenges but as our sample 

size was so small it would be imprudent to extrapolate this data to a common trend. Certain 

challenges presented by the landscape for the farmers appear to have been overcome with the 

laying of the road from Entabai to Julau which has afforded more control to the farmers over their 

cash crop market strategies. 

 

The state of the water quality in the river was also investigated but owing to a confluence of factors 

(low use of fertilizers, insecticides, and pesticides and a heavy rainfall) the results do not allow for 

analysis of the effect of potential runoff from farms and the potential damage to the water systems.  

 

Differences in livelihood strategies between the longhouses were also investigated and the results 

showed that although the physical conditions of the longhouses do differ, the communities share 

similar practices, both for on- and off-farm work. Desires for future developments and current 

woes were also shared and the overall impression of Entabai was that of a community of separate 

longhouses with inseparable ties.  
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Introduction 
  
Despite oil palms being Malaysia’s dominating cash crops during the past decade 

(accounting for 46.6% GDP of the state’s agricultural sector), the pepper industry 

remains the prevailing propulsion power in the State of Sarawak, ranking Malaysia 

as one of the top five pepper producers in the world (Mahidin, 2018) (Oxford Business 

Group, 2015). 

  

Pepper was introduced to the Sarawak region in the 19th century by Teochew Chinese 

migrants who took up spacious portions of land to cultivate pepper on a large-scale. 

Throughout the following centuries, the demand for high-quality Sarawakian pepper 

increased substantially (exporting to e.g. Japan, Peninsular Malaysia, Taiwan, South 

Korea, Singapore and China) and it became a major actor in the socioeconomic 

sphere in Sarawak and the state now produces 95% of Malaysia’s pepper (Olalere & 

al, 2016). Apart from pepper berries, Malaysia exports other pepper-based products 

including green pepper pickle, black pepper sauce, green pepper sauce, asam pedas 

paste, green pepper vinaigrette and five-spice seasoning. 67.000 farmers, mainly 

from rural areas of Sarawak, are part of the industry which represents an integral 

part of their livelihoods (Fischer, 2018). 

  

Our research will take place in Ng Entabai village which lies in the District of Julau at 

the mouth of the Entabai river, a tributary of the Kanowit river. There are 14 

individual longhouse apartments within Rh Enggu and the neighbours Rh Salleh and 

Rh Uchi have 10 and 16 respectively with the leader of the longhouses being TR 

Minggan. Closer to the mouth of the Entabai river there is a larger longhouse with 36 

pintu under the leadership of TR Jeffrey. 

  

It has been 10 years since the people of RH Enggu have cultivated rice and they cite 

the reasons for its declining cultivation as high labour requirements, pest interference 
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and a replacement of previously rice cultivated land with land for growing cash crops.  

Although this change had generated a stable source of income (black pepper cost 

RM30/kg and white pepper cost RM50/kg) through pepper-driven agricultural 

practices, in 2016 the local market price for pepper drastically declined to RM8/kg - 

“the price fall, which was particularly steep last month, came as a rude shock to many 

pepper farmers who were baffled by the sharp decline” (Wong, 2016). In tandem 

with pepper, the price of rubber has nosedived recently and it is hence no longer 

tapped. This became a major issue for the Entabai community as locals are highly 

dependent on the pepper market. Many of the villagers have opted to cope with the 

declining returns of their cash crops by seeking off farm income sources such as work 

in oil and gas and employment in government sectors. Additionally, the completion 

of a tarmac road, which began in 2000 and finished in 2012, has brought significant 

change to the community. The road connects Ng Entabai to Julau, a journey 

previously only allowed via the Kanowit river which would take half a day. Another 

recent development is 24-hour electricity with their water supply still being gravity 

fed from the Jerangku river, a tributary of the Entabai (SLUSE 2019: Village profile). 

  

Our hypothesis is that there has been a change in livelihood strategies[1] from before 

and after the price drop of pepper and rubber. Thus, the main objective of our 

research project is to examine how the price fluctuations of pepper and rubber 

affected the livelihood strategies in the Entabai area. We will attempt this through a 

mixed-methods technique where we will use both social and natural methods to 

collect data (see Data matrix in Annex) at our research site and further analyse the 

effect of the price decline on chosen households and possible differences between 

them. 

  

The synopsis is divided into two parts; firstly, an introduction to the research study, 

our main objectives and research questions. Secondly, a description of social and 

natural methods. The data matrix and time schedule are included in the Annex. 
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1. Objectives 
  
Our overall objective is to examine how the price fluctuation in pepper and rubber 

affected the livelihood strategies in the Entabai area. Furthermore, we want to 

understand how the price fluctuations affected the consumption of goods and services 

of the households. This will be studied through looking into the management, by 

different households in the different longhouses, of the natural resources in the area. 

This will be done by investigating differences and changes in household ratio of 

bought, self- grown and forest products. 

  

Another objective is to the understand the current livelihood strategies in the different 

longhouses and how they have changed over time and whether or not they are still 

agriculturally inclined. Our final objective is to understand how the establishment of 

the road infrastructure has affected livelihood strategies within the community. The 

investigation into this objective will look into labour in the community, family 

structures, access to education and technology and production of crops. 

1.1. Research questions 
  

1.   Has the management of the natural resources in the area changed over time? 

a.   What is the ratio between bought, self-grown and forest products? 

                                       i. Has this changed over time, 

especially after the decline in pepper prices? 

b.   Has the use of the fallow area changed before or after the decline 

in pepper prices? 

                                       i. Why do they still have the fallow 

area, and how do they use it? 

                                     ii. Has the amount of fallow area 

changed? 

                                    iii. Are there any future plans for 

the fallow area?  

  

2.   What are the current livelihood strategies in the longhouses? 

a.   Have these changed over time? 
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b.   Do the villagers have more than one income source? If so, which? 

c.    Do the villagers have any risk management strategies? 

d.   Have the structures (power relations, labour layout, gender relations 

etc.) changed within the longhouses over time? 

                                       i. Are there differences in structure 

between the longhouses? 

                                     ii. Are there differences in the 

livelihood strategies that the different 

longhouses have undertaken? 

                                    iii. If so, what initiated the change? 

  

3.   Did the road infrastructure affect the livelihood strategies chosen in the 

longhouse community? 

a.   In what way did the road infrastructure affect the: 

                                       i. labour in the community? 

                                     ii. access to education? 

                                    iii. access to technology? 

                                    iv. production of crops? 

                                     v. vulnerability of households?  

2. Methodology 
2.1 Theory: Sustainable Livelihood Framework 
  
Our theoretical starting point is the Sustainable Livelihood Framework. The 

framework highlights how different livelihood assets impacts households ability to 

follow different livelihood strategies to achieve different livelihood outcomes, such as 

increased income, improved financial- & food security. The livelihood assets are 

divided into five different types of capitals; 1) human, 2) natural, 3) physical, 4) 

social, & 5) financial. Access to these capitals is influenced by transforming structures 

and processes. These include policies and institutions and organisations which 

influence and shape livelihood. The wider availability of assets is also fundamentally 

affected by the vulnerability context, consisting of economic shocks and trends in 

governance & politics. These are factors the households have limited or no control 

over (DFID, 1999; Cundill, 2011; Scoones, 2015). 
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In this project we aim to gain knowledge about the different assets available in the 

different longhouses and how the availability differs and changes over time. The 

vulnerability context and structures and processes will also be examined. 

2.2 Natural science methods 
2.2.1 Soil sampling 
  

Soil sampling represents an important tool for assessing soil fertility and obtaining 

proper fertilizer recommendations (Kryzanowski, 2019). In this case the method will 

be applied to identify the soil properties in the area of Ng Entabai and determine any 

biogeochemical conditions which favour the choice of pepper as their main cash crop. 

Farmers will assist to identify soil areas which which will be used for soil samples in 

different pepper fields. Furthermore, soil sampling will be used to determine the 

nitrate content which implies the necessary amount of input in terms of manure 

and/or fertilizer. 

2.2.2 Water sampling 
  
Water sampling helps to assess potential water contamination and its negative impact 

on various organisms (Sunjka, 2017). In this case, water sampling methods will be 

used to assess water quality of the Malaysian area of Ng Entabai. This method can 

determine that the water is safe to drink and whether there is variability in 

groundwater sources. 

2.2.3 GPS mapping 
  
This method will be employed in order to track specific geographical locations of 

points in the field. Our objective will be focusing on using this satellite-based 

navigation system to select the main geographic points of this area and afterward 

extrapolate them to a Geographic Information System (GIS). In this sense, the main 

concerns of the field could be framed in a single and straightforward map. 

2.2.4 Forest resource assessment 
  
The Forest Resource Assessment (FRA) method will be used to assess the biomass of 

the fallow area in Ng Entabai. The FRA method will allow us to calculate the above-

ground biomass by using the allometric equation and differentiate quantitatively 
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between different types of fallow area, which will allow us to compare different aged 

fallow areas (Vashum and Jayakumar, 2012). 

2.3 Social science methods 
2.3.1 Questionnaire 
We will use questionnaires to obtain broader quantitative data and compare the 

responses in order to investigate patterns and differences between the answers. We 

expect to gain various background information, including household and labour 

information, agriculture and land-use activities, and rural-urban linkages. We wish to 

distribute the questionnaire to different households in the different longhouse 

communities to investigate if there are differences between the different longhouses. 

2.3.2 Semi-structured interviews 
  
Semi-structured interviews represent a qualitative data collection strategy in which 

respondents are asked a series of open-ended questions. In contrast to structured 

questionnaires with closed questions, there is no fixed range of responses to each 

question. The sequence of the questions is not pre-determined and additional 

questions can be asked (Casley and Kumar, 1988). SSI’s will help us gain a better 

understanding of the present and past management of natural resources in the area, 

the current livelihood strategies in the longhouses and in which way the road 

infrastructure affects the livelihood strategies in Ng Entabai. To get an overview of 

these issues the headman/woman of the different longhouses will be interviewed in 

the beginning of our fieldwork which will help us identify valuable new interview 

sources.  

2.3.3 Observation/participatory observation 
  
Participatory observation enables the researcher to learn more about the activities of 

people in their natural setting through observing and participating in those activities 

(DeWalt & DeWalt, 2002). Observation is defined as “the systematic description of 

events, behaviors, and artifacts in the social setting chosen for study” (Marshall and 

Rossmann, 1989). However, this can be time consuming and relies on specific 

interpersonal skills that allow the fostering of trusting relationships between the 

observer and the observed. 

2.3.4 Participatory rural appraisal (PRA) methods 
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We expect to carry out a number of different participatory methods during our field 

work. We expect these will consist of transect walk(s), timeline, mapping and matrix 

ranking. 

Transect walk 
  
A transect walk is a walk through the area with local informants, where you observe, 

discuss and register relevant information about the area (Mikkelsen, 2005). In the 

beginning of our fieldwork we would like to do an explorative transect walk, where 

we do not seek specific information, but the aim is instead to get a general 

introduction to the Entabai area and the longhouse community (consisting of different 

longhouses). At the same time, this explorative walk will give us the opportunity to 

get new perspectives on identified problems, and to identify new relevant problems. 

  

Later on, we expect to do a second transect walk which will be more specified/focused 

towards getting more detailed data about the land-use of the area (cash/food crops, 

orchards, field distribution and distance to longhouse) including the fallow area(s) 

(products produced).  We will use diagrams, as a way to visualize the different 

transects. 

Timeline 
  
Timelines are a method which can be used to give a rough overview of significant 

historical events in the area from the perspective of local inhabitants. This method is 

a good way to show changes over time (Mikkelsen et al., 2005). We wish to make a 

timeline to get an overview of important historical events and their influence on the 

livelihoods in the village. The timeline method will especially be used in regard to 

investigating the possible impact of the road access, the establishment of 24 hour 

electricity, and the crash of pepper and rubber prices and the effect this has had on 

different factors, such as the natural capital, human capital, etc. 

Participatory mapping 
  
Participatory mapping is a method where members of the community draw maps 

based on their perception of the area. This is a method used to obtain information 

about the village and its surroundings (Narayanasamy, 2008). 
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We will focus on creating a resource map. A resource map focuses on presenting 

information on land, water and forest use, management, productivity etc.  We will 

use this mapping method to get an overview of significant resources in the area, the 

usage of these resources, the status and exploration of the resources. Additionally, 

we will examine the access and control over these resources (Narayanasamy, 2008). 

Rankings & Matrixes 
  
Ranking and scoring methods provide a quick overview of main problems, interests, 

opinions and priorities for certain people (Mikkelsen et al., 2005). We anticipate we 

will use these methods in correlation with the timeline methods since we believe they 

can be useful to get an overview of which historical events had a greater or lesser 

influence on individual livelihoods and in which way the historical events influenced 

the individual villagers. Furthermore, the ranking and scoring techniques, e.g. 

through matrices, can help us understand how the villagers are reacting and 

prioritizing according to present problems in the community. Moreover, the matrices 

can be used as a method to investigate different groups (e.g. women/men, young/old 

etc.) opinions and views (Mikkelsen et al., 2005). 
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Appendix B: Data matrix 

 

Objective: To investigate how pepper prices in the period of 2014 a 2019 affected the livelihood strategies in 
the Ng. Entabai area. 

Main 
research 
question 

Sub-question 1 Sub-
question 2 

Sub-
question 3 

Data to obtain Methods 
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1. What 
are the 
current 

strategies 
adopted 

by 
villagers 
in Nanga 
Entabai? 

1a. Have their 
livelihoods 
changed in 

response to the 
pepper price 

decline? 

Have the 
villagers 
seeked 
other 

income 
sources 

outside or 
inside 

Entabai? 
  
  
  
  
  
  
  
  

Have the 
villagers 

diversified 
their 

crops? 

  
Longhouse/Household 

information 
(members, income, 

livelihood, etc.) 
  

Farm information 
(crops, practices, etc.) 

  
Change between 

livelihood strategies in 
2014 and 2019 

  
Information about 
labour migration 

  

Timeline 
Questionnaires 

Interviews 
Focus groups 

Transect walks 
Community 

mapping 

1b. In which 
ways are the 

responses 
affecting 

cultivation 
practices? 

Have the 
villagers 
changed 

their 
cultivation 
practices in 
relation to 

their 
response? 

  
  

Information about 
pepper cultivation 

practices 
  

Information about 
other cash crops 

  
Dependency on forest 

products 
  

Change between 
livelihood strategies in 

2014 and 2019 

Questionnaires 
Interviews 

Transect walks 
Water sampling 
Soil sampling 

Forest resource 
assessment 

  

1c. What other 
factors, such 

as 
governmental 

or natural 
settings, 

influenced the 
livelihood 
strategies? 

To what 
extent have 

these 
factors 

influenced 
their 

livelihood 
strategies? 

 Information about the 
role of government 

and government 
support 

  
Information about the 
impact of landscape; 

infrastructure on 
livelihoods 

  
Information about 
decision-making in 

the longhouse 

Questionnaires 
Interviews 

Transect walks 
Focus groups 

Water sampling 
Soil sampling 

Forest resource 
assessment 
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Appendix C: Applied methods 

Methods Specification Amount 

Questionnaires Background information 31 

Semi-structured interviews Headman, information about 
the different longhouses 

6 

Pepper cultivation 2  

Soil analysis information 2  

Pepper cultivation + 
diversified cash crops 

1  

Pepper cultivation + off-farm 
work 

2  

Focus groups Headmen 1 

NR-based activities  1 

non-NR-based activities  1 

PRA Participatory maps 7 

Timeline 1 

Seasonal calendar 1 

Ranking of importance of 
developments/events in the 
area (Headmen) 

1 

Ranking of significance of 
future developments 

1 

Ranking of main challenges 
in regard to pepper cultivation 

1 

Ranking of challenges in 
regard to starting off-farm 
work 

1 
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Matrix ranking of crops (and 
crop “requirements”)  

2 

Transect walks 4 

Soil samplings Pepper field (flat) 2 

Pepper field (hilly) 2  

Primary forest  2 

Water samplings Gravity Feed System source 2  

River 2 

Appendix D: Time schedule  

Time 
(4-10 

March) 
Monday Tuesday Wednesday Thursday Friday Saturday Sunday 

9:00 -Interview 
Headman 
Lejau & 
Banggau 
(Azyli, Emma, Azie, 
Ken, Jose, Dan, 
Anna) 
-Fallow areas visit 
for FRA 
(Lena, Emma, Ken) 

 

-FRA 
(Jose, Lena, Emma, 
Mus) 
-Process 
questionnaire 
(Azyli, Anna, ken) 
-Prepare for in-depth 
interview  
-Process the data 
(ALL) 
Questionnaire & 
interview in Sayong 
(Azi, Dan) 

 

-Water sampling 
(Anna, Dan, Ken, Azyli) 
 
-Interview + focus 
group 
-Process data 
Questionnaire 
(Ken) 
Questionnaire 
Analysis  
(ALL) 

-In-depth interviews 
Uchi (Azy, Jose) 
Enggu (Azyli, Ken) 
 
-Revisit soil farms 
(Emma, Mus) 
-Interviews 
-Transect walks  
-Focus group 
preparation 
(Anna, Lena, Emma, Dan)  

-Water sampling 
(Dan, Anna, Ken, 
Azyli) 
-In-depth interview 
 
-Attendance 
confirmation 
 
Questionnaire 
Analysis  
(ALL) 

-Analysis 
*Hypothesis 
*Drivers 
(ALL) 
-SPSS: manipulate data 
(Ken, Azyli, Jose) 
-Water analysis 
(Mus, Dan, Lena, Emma) 
-Attendance 
confirmation 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Presentation 
(14:00) 
(ALL) 
 
 

 

13:00 

 
Questionnaire & 
interview in Lenjau, 
Sayong & 
Headman 
(Lena, Elvin, Anna, 
Jose, Azie) 
-Prepare for FRA 
(Mus, Emma, Ken, 
Azyli, Dan) 

-Prepare for soil 
sampling 
(ALL) 
Questionnaire & 
interview in Sayong 
(Azi, Dan) 
 Part 2 
Questionnaire 
Analysis  
(ALL) 

-Dry soil 
-Interview 
-Prepare 
Questionnaire 
&interviews in 
Sayong, Lejau & Uchi 
 
Questionnaire 
Analysis  
(ALL) 
 
-Process data 
Questionnaire 
(Ken) 

 

-In-depth interviews 
Uchi (Azy, Jose) 
(Resuming)  
-Water analysis (Azy, 
Azyli, Lena)  
-Chili transect walk 
(Emma, Mus, Lena, Anna) 
-Focus group 
preparation (ALL) 

-In-depth interview 
-Focus group 
preparation 
(ALL) 
 
Questionnaire 
Analysis  
(ALL) 
 
-Process data 
Questionnaire 
(Ken) 

 

-Prepare for focus 
groups 
(ALL) 
Questionnaire 
Analysis  
(ALL) 
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20:00 
 
 
20:30 

Questionnaire in 
Enggu 
 
Briefing 
(ALL) 

Questionnaire in 
Enggu 
 
Briefing 
(ALL) 

Questionnaire in Uchi 
 
Briefing 
(ALL) 

Questionnaire in Sayong 
 
Briefing 
(ALL) 

-Focus group 
*Headmen 
(Jose, Dan, Azie, Ken, 
Emma) 
 
 
 
 
 
Briefing 
(22:30) 
(ALL) 

-Focus groups 
*Off-farm 
(Dan, Jose, Ken, Azy) 
*On-farm 
(Anna, Lena, Azyli, Mus) 
 
 
Briefing (22:30) 
(ALL) 

(*) Every task was achieved thanks to our interpreters Scholastica and Kelvin.  

Appendix E: Questionnaire 

QUESTIONNAIRE, Ng Entabai 

GPS-point: x: ____ y: ____ z: _____ or waypoint no. _______________________________________ 

Longhouse name: Interpreter: 

Bilek number: Date: 

Note taker: Time: 

Observer:  

 

Hello, our names are _______. We are conducting a field study here in this village in a collaboration of the University 
of Copenhagen and UNIMAS University in Kuching. Our main objective is to examine whether the price fluctuations 

in pepper affected the livelihood strategies in Ng Entabai. Therefore, we would like to ask you if you agree to 
participate in this questionnaire which will be recorded. We ensure that collected information is confidential and 

that participants will remain anonymous. You may also withdraw from participating at any point of the process 
without prejudice. The questionnaire will take about ____ minutes in total.  

A. PERSONAL INFORMATION 
 

1. Full Name (headman?): 
______________________________________________________________________________________ 
 

2. Please state your relationship to the head of the household: 

o Head of household 
o Husband 
o Wife 
o Parent of the head of the household 
o Sibling 
o Child 
o Grandchild 
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o Other family member (includes household helpers – specify_____________________) 
 
3. What is your age?  

o under 18 
o 18-24 years old 
o 25-34 years old 
o 35-44 years old 
o 45-54 years old 
o above 55 

 
4. What is your marital status? 

Single  Married  Widowed   Engaged  Divorced Separated 

      

  

5. Do you have children? If yes, how many? 

_________________________________________________________ 
 

6. Who do you live with? 

1.  

2.  

3.  

4.  

5.  

 

7. What is the level of formal education you have achieved? 

No 

Formal 

Education 

 

Primary 

School 

 

 

Lower 
Secondary  
Level 

     

Upper 
Secondary 
Level 

     

Pre- 

University 

 

 

University 

 

 

 

      

 
8. What is your occupation status? 

a) employed full-time 
b) employed part-time 

c) occasionally employed 
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d) unemployed 
e) retired 

f) student with student job 
g) student 

if a., b. or c., then: 

● self-employed 
● government 
● private sector 

 
B. HOUSEHOLD INFORMATION 

 
9. Do any members of your household live outside Ng. Entabai? (living elsewhere permanently) 

o No 
o Yes 

● If yes, how many and where? 
_______________________________________________________________________________
__ 

 

10. Do members of your household contribute financially to the household?  
o No. 

Member Through what activity? 

  

  

  

  

 

11. What are the income sources of your household? What were the income sources in 2014? 

 2014 2019 

Cash crops   

Forest products   

Off-farm activities   

Handicrafts   

Livestock, livestock 

products 
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Remittances   

Government 
support (not for 

farming) 

  

Other   

Remarks   

 

12. Has there been a change in what food products you buy today (2019) compared to 2014? 
o No 
o Yes 

● If yes, how has this changed?  
________________________________________________________________________ 
 

C. FARM CHARACTERISTICS

 

13. How many hours per week do you spend working on the farm? 

______________________________________________________________________________________
____________________________________ 

14. Does anyone else take part in the farming activities? 
o No 
o Yes 

o If yes, who and how often (hours per week)? 

________________________________________________________________________
______________________________ 

o Has this changed since 2014? 
▪ No 
▪ Yes 

● If yes, why? 

_________________________________________________________
____________ 

 
15. How do you get to your farm (by car/boat/foot) from your household? 

______________________________________________________________________________________

_________________________________ 

16. How long does it take you to get to your farm from your household? 

______________________________________________________________________________________

___________ 
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17. Crop information.  
What type of crops do you have & what is the purpose? 

 1 2 3 4 5 6 7 8 9 10 

Crop type + Since 
when it was 

planted 
          

Cash crops           

Food crops           

Medicinal crop           

What is the 
number of plants/ 

size in football 
field? 

          

Yield kg/year 

(2014, 2019) 
          

Income from 
crops (RM/yearly) 

(2014, 2019) 

          

Do you receive 
any government 

assistance for 
farming 

purposes? 

          

 

What kind?           

How much?           

Since when 
do you 

receive it? 
          

Has the number 
of crops/size 

increased, 
decreased or not 
change compared 

to 2014? 

          



 

83 of 94 

 

Increased           

Decreased           

No 
change/simil

ar 
          

Why the change?           
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18. Do you keep livestock? 

o No 
o Yes 

● If yes: 

 Cattle Poultry Goats Pigs Fish Other, 
specify 

Amount       

Purpose       

 

19. Do you collect forest products? 
o No 
o Yes 

● If yes: 

 Product type 

 

 

  Frequency of  

Collection  

(How many times per 
year?) 

 

For own use, 
specify 

 

For sale  

(Retail Price RM) 

  

  

1.  

  

        

  

2.  

  

        

  

3.  

  

        

  

4.  
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5.  

  

        

 

20. Do you hunt wild animals (ngasu)? 
o No 
o Yes 

● If yes, what type of animals? 

___________________________________________________________________ 

● Has the frequency of hunting increased, decreased or remained the same since 

2014?______________________________________________________________________

_______________________ 

 

21. What kind of transportation do you use for daily activities? 

 Types of vehicles  

 

For what purpose?  How often  

(per week)  

 

Expenses 

 Fuel (per trip) or 
ticket 

Maintenance 

(per year) 

1.  Car     

  

   

2.  Motorcycle     

  

   

3.  Van/truck     

  

   

4.  Lorry     

  

   

5. Boat  

(Engine or No Engine) 
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5.  Other (Please specify)  

 

____________________
_______ 

   

  

   

 

22. Do you expect your children to continue/be involved in farming activities or not? Why? 

Appendix F: Focus groups 

Headmen focus group sheet 
 

20:00 Greet TR’s from other longouses + Focus group start 

20.10 - 20.30 
(approx. 
20-30 
min) 

Opening questions - big events/trends 
-             First of all we would like to ask you to mention any big 

trends or events that has had a big impact on your lives 
here in the longhouse? What have happened in the past or 
what are happening now, which are having an impact on 
your community? 

(ask the whole group, but make sure everybody gets the change to 
answer) 

 

20.30- 21.10 
(approx. 
40 min) 

Ranking - which had the biggest impact on your lives? GENERATE 
TABLE 

-  So now you have listed down a lot of different factors, 
which would you say had the biggest impact on your 
lives, and in which way this this impact you lives? 

  
(If they are having trouble finding answers, ask into labour migration, 
pepper price increase/decrease, gravity feed water system, road, 
electricity, farming activities (used to farm vs. faming now), off-farm 
activities, young living the longhouses, land usage (cultivated vs. 
timuda)) 
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21.10 - 21.30 
(approx. 
20-30 mins) 

Future dreams 
-                         What would the members of your longhouse like 

to see improved or changed in the future? 
What are YOUR hopes, as headman, for the future of your longhouse 
(oil, government, young people, climate change)? 

 

 ‘On-farm’ and ‘Off-farm’ focus group sheet 
 

Crop ranking 
In front of you, you see a table with the most common crops grown in this area. We will ask 
you 8 questions, one by one, about your crops. The stone you received will represent your 
answer. Please place the stone in the square when you have made your decision. 
  

1.  What is the most important food crop that you grow? 
  

2.  What is the most important cash crop that you grow? 
  

3.  Which crop has the highest labour demand? 
  

4.  Which crop has the highest water demand? 
  

5.  Which crop requires the most fertilizer? 
  

6.  Which crop requires the most insecticides, pesticides, fungicides? 
  

7.  Which crop requires a specific landscape to grow well? 
  

8.  Which crop requires the most knowledge to grow? 
  
Now we would like you to decide as a group what are the 3 most important crops for the 
people living in Ng. Entabai. 

Ranking i 
ON We would like to know why you did not engage in off-farm activities? 
OFF We would like to know why you engaged in off-farm activities? 

● Importance ranking 
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Ranking ii 
ON What are the challenges of maintaining a pepper farm? 
OFF What are the challenges of starting off-farm activities? 

● Importance ranking 

Ranking iii 
As our final question, we would like to know what you would like to see improved/changed in 
your household and community 

● Importance ranking 

Thank you for your time and participation. Langkau time. 

 

Crop matrix ranking ‘On-farm’ group 
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Importance ranking ‘On-farm’ group 
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Crop matrix ranking ‘Off-farm’ group 
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Importance ranking ‘Off-farm’ group 

 

 

Appendix G: Natural science results 

Total above ground biomass 
 

Biomass calculation 

Total 9048,18 pr. 400 square meter  
(our 20x20 m plot) 

 22,62044 pr. 1 sq meter 

 226204,4 pr. 1 Ha 
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 226,2044 pr. Ha metric ton 

Soil loss estimation calculation 
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Appendix H: Participatory Mapping   
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