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Executive summary  

Significant forest change in the Greater Mekong Subregion (GMS) over recent decades has resulted in 
deforestation of primary forest area and expansion of plantation forests. Although plantation forest 
development benefits rural communities through income generation and employment opportunities, 
there have been negative impacts, including reductions in livestock grazing land and collection of non-
timber forest products. Decreased livestock grazing land from expansion of plantation forests may 
negatively impact smallholder livelihoods through decreased large ruminant livestock populations. This 
project analysed the association between primary forests, plantation forests, grazing areas and large 
ruminant populations at national and regional/zonal levels in Cambodia, the Lao People’s Democratic 
Republic and Viet Nam, using data sourced from the Food and Agriculture Organization of the United 
Nations (FAO) and government surveys, and a systematic regional level literature review, with data 
analyses supported by case studies conducted by in-country researchers.  

The literature review revealed that tree plantations in the GMS operate under a range of investment 
and ownership arrangements other than large-scale concessions. The analysis of the effects of tree 
plantations on smallholders should recognize that these effects may vary depending on the investment 
model. Although livestock populations in the GMS are dynamic and have been under pressure in 
Cambodia and the Lao People’s Democratic Republic due to enhanced trade in red meat to China and 
Viet Nam, analysis of FAOSTAT data found a generally positive association between planted forest area 
and populations of cattle, goat and large ruminants (cattle and buffalo combined) in the Lao People’s 
Democratic Republic and Viet Nam. However, for Cambodia, the populations of cattle, buffalo and large 
ruminants appear to have plateaued or declined as planted forest area increased. The case studies 
revealed that tree plantations were an important source of income and were generally perceived as 
having a positive impact on rural livelihoods, despite negatively impacting livestock production by 
reducing grazing land availability in all three countries.  
It is recommended that integrative approaches that include the collection of household level data to 
assess the impact on smallholder livelihoods and the collection of regional/zonal level data to capture 
forest changes, be implemented by governments in future forest assessments, enabling a more 
comprehensive understanding of the impact of planted forest on smallholder livestock farmers. In turn, 
this will improve integrated land use planning as well as planted forest and smallholder large ruminant 
production, supporting regional food security and poverty reduction. Further, it is recommended that 
the FAO Regional Office for Asia and the Pacific (RAP) and the governments of Cambodia, the Lao 
People’s Democratic Republic and Viet Nam consider funding long-term farmer-led investigations into 
locally-led and adapted silvopastoral systems and research associated challenges, including choice of 
tree species planted and risks of emerging livestock diseases. Silvopastoral models have the potential 
to provide more viable and sustainable alternatives to the current forestry and livestock production 
models, supporting the transformation to more efficient, inclusive and sustainable agriculture for better 
production, better nutrition, a better environment and better life, and sustainable development goals 
in the Asia-Pacific region.  
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1. Project background 

Despite remarkable economic growth, the Greater Mekong Subregion1 (GMS) has experienced a 
significant reduction of primary forest area in the last two decades, partly as a result of the expansion 
of plantation forests (Yasmi et al., 2017). This has associated effects on the many smallholder farmers 
who rely on forests for generating income through collecting and selling non-timber forest products 
(NTFPs) and for grazing their livestock (Kenney-Lazar, 2012; Baird, 2017), particularly in the dry season 
(Phouyyavong et al., 2019). Plantation forests are expected to continue their expansion in many GMS 
countries, including Cambodia, the Lao People’s Democratic Republic and Viet Nam (Costenbader et 
al., 2015; Yasmi et al., 2017). The expansion of planted forests may have an impact on land availability 
for cattle and buffalo husbandry, resulting in reduced livestock populations and negatively affecting 
smallholder livelihoods. 
 
Under the Food and Agriculture Organization of the United Nations’ (FAO) mandate to address 
agriculture and food security challenges, the FAO Regional Office for Asia and the Pacific (RAP) has been 
documenting changes in forests in Asia and the Pacific via the third Asia-Pacific Forest Sector Outlook 
Study (FAO, 2019). FAO RAP identified that further research on the relationships between plantation 
forestry and smallholder livestock production will provide a more comprehensive understanding of 
forestry developments and the impact of plantation forest on other agriculture sub-sectors. Under the 
supervision of the FAO RAP Livestock Development Officer (Dr Sonevilay Nampanya) and in close 
consultation with the Senior Animal Health and Production Officer (Dr Katinka De Balogh), FAO RAP 
forestry team (Dr Yurdi Yasmi and Thomas Hofer) and FAO RAP regional strategy, policy adviser and 
senior economist (Dr David Dawe), FAO RAP contracted the University of Sydney (USYD) to lead a 
research project with the following aims:  
 

1. determine a sustainable integrated farming system involving planted forests (rubber and 

eucalyptus) and livestock management to support smallholder livelihoods in GMS countries 

(Cambodia, Lao People’s Democratic Republic and Viet Nam); 

2. quantify the impact of commercial plantation forest establishment and expansion on large 

ruminant populations using case studies;  

3. provide recommendations to assist policymakers in supporting the GMS governments' 

policy on food security, income generation and green agriculture. 

 

This final report presents outcomes from the investigation of the project aims, as listed above. 

  

 
 
1 The Greater Mekong Subregion is a transnational region comprising the six Asian countries of Cambodia, 

China (specifically Yunnan province and the Guangxi Zhuang autonomous region), Lao People’s 
Democratic Republic, Myanmar (Burma), Thailand and Viet Nam. 

http://www.fao.org/countryprofiles/index/en/?iso3=KHM
http://www.fao.org/countryprofiles/index/en/?iso3=CHN
https://en.wikipedia.org/wiki/Yunnan
https://en.wikipedia.org/wiki/Guangxi
http://www.fao.org/countryprofiles/index/en/?iso3=LAO
http://www.fao.org/countryprofiles/index/en/?iso3=MMR
http://www.fao.org/countryprofiles/index/en/?iso3=THA
http://www.fao.org/countryprofiles/index/en/?iso3=VNM
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2. Achievements against project activities and outputs

2.1 General assessment of the progress 

As indicated in previous progress reports, good achievements have been made against the planned 
desktop research activities, and all project activities agreed to under project outputs 1, 2 and 3 (Table 1) 
have been completed. One output was the published systematic review of the literature on the impacts 
of plantation forests on the livelihoods of smallholders in the GMS, confirming that land concessions 
delivered lasting livelihood benefits to a few communities and that these plantation models are not 
necessarily detrimental to local livelihoods (van der Meer Simo, 2020). Other plantation forest models, 
based on contract farming, land purchase and independent smallholders, have generally brought 
economic benefits to local people, although differentially.  

In addition, under project activity 1.2 of the Letter of Agreement (LOA), the University of Sydney was 
tasked to analyse available data to determine the association between primary forests, plantation 
forests, grazing areas and ruminant (cattle, buffalo and goat) populations at the regional level. Available 
data on FAOSTAT (FAO, 2021), the third Asia-Pacific Forest Sector Outlook Study (FAO, 2019), and data 
from national sources were analysed. Briefly, this analysis found that an increase in primary forest area 
was negatively correlated with cattle (Cambodia, the Lao People’s Democratic Republic and Viet Nam), 
goat (the Lao People’s Democratic Republic and Viet Nam) and large ruminant – cattle and buffalo 
combined – populations (Cambodia, the Lao People’s Democratic Republic and Viet Nam), although 
positively correlated with buffalo populations in Viet Nam and fluctuating in Cambodia and the Lao 
People’s Democratic Republic. The analysis found a positive association between planted forest area 
and the populations of cattle, goat and large ruminants in the Lao People’s Democratic Republic. The 
analysis also found a generally positive association between the area of planted forest and the 
populations of cattle, goat and large ruminants in Viet Nam. However, there was a negative association 
between the area of planted forest increases and the buffalo populations. For Cambodia, the analysis 
showed that as planted forest area increased, the populations of cattle, buffalo and large ruminants 
appeared to plateau or decline (see section 3 of this report for more detailed results). 

Travel and social restrictions imposed by the COVID-19 pandemic, and the time needed to finalize 
subcontracts between the University of Sydney and in-country research partners for the provision of 
research services, had an impact on this research project, particularly the completion of project 
activities under project output 2 that required a significant amount of field work. Consequently, it was 
important for the timelines of these project activities to be extended, with the project seeking a four-
month extension beyond the agreed completion date of 31 December 2020, to provide adequate time 
for final project completion and review. 

The final drafts of field research reports were completed by the end of January 2021 and reviewed and 
finalized throughout January to April 2021. In this period, national research coordinators incorporated 
a synthesis of relevant policies in each country to the field research reports to produce a national 
research report. Each national research report also included policy recommendations to improve their 
respective governments’ policies on food security, income generation and green agriculture. After 
revision of these national research reports, in-country partners presented their research findings and 
recommendations during an online project meeting (project activity 3.1) on 19 February 2021. 
Following this meeting, national research reports were edited into policy briefs and recommendations 
for each country, and disseminated by 31 March (project activity 3.2). 
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Table 1. Achievements against project activities and outputs/milestones 

Project output and activities Progress Comments 

Output 1. Provide information about the impact of commercial tree plantation on current livestock 
management and the identification of the critical problems and challenges 

Activity 1.1 Recruit an 
international consultant/LOA 

Completed Contract signed with USYD in 
September 2019. 

Activity 1.2 Undertake a 
literature review 

Completed Two separate components of 
the review completed; 

systematic literature review has 
been published; data analyses 

have been completed and 
included in the report (see 

section 3). 

Activity 1.3 Project meeting 
(regional workshop/meeting) 

Completed A virtual meeting organized in 
March 2020. 

Activity 1.4 Research 
framework and protocol 

development 

Completed Drafts developed during the 
workshops and later expanded. 

Output 2. Identify best practices of livestock management strategies and alternative options 

Activity 2.1 Conduct in-country 
case study 

Completed Field studies have been 
completed. Details are included 

in section 4. 

Activity 2.2 Data management 
and analysis 

Completed Descriptive statistics and 
numerical data summaries were 

completed after field data 
collation. 

Activity 2.3 Case study report Completed Submitted in mid-March 2021. 

Output 3. Policy recommendations to support the GMS governments’ policy on food security, 
income generation and green agriculture 

Activity 3.1 Project meeting – 
present research results 
(Cambodia, Lao People’s 

Democratic Republic and Viet 
Nam) - (regional 

workshop/meeting) 

Completed (final project 
findings were discussed on 

19 February 2021) 

End-February 2021. 

Activity 3.2 Study revision and 
manuscript submission (this 

includes the policy brief for the 
country and regions) 

Completed End-April 2021. 

See page 12/18 of the original contract. 
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2.2 Regional literature review  

Under output 1.2. of the project Letter of Agreement, the University of Sydney was tasked with a 
literature review to provide information on the impacts of plantation forest on livestock production in 
the region, particularly in the GMS. This work has been completed. A preliminary finding of this 
literature review was that, despite the breadth of analyses on the topic, comparative studies across the 
GMS region are limited, including those that differentiate between the various approaches to 
encourage tree plantations by different countries. Understanding is also limited as considerations of 
tree plantations have mistakenly been associated with only the large-scale tree plantations, often 
established following ‘state’ land concessions. This neglects the existence of programmes that involve 
leadership from smallholders, including the 5 million ha reforestation programme in Viet Nam or 
China’s Conversion of Cropland to Forest Program (CCFP) (Bennett et al., 2014). 
 
A systematic review of the academic literature on the impacts of different commercial tree plantation 
‘models’ on smallholder farmers’ livelihoods in the GMS2 was undertaken by Dr Alexander van der Meer 
Simo. A total of 72 out of 1 772 publications initially retrieved were fully scanned to capture how 
plantation forests related to the natural, financial, human, physical and social assets of the rural 
communities where the forest plantations had been established. The review aimed to answer the 
following primary and secondary research questions: 
 
Primary question  

• What are the direct and indirect socio-economic impacts of commercial tree 
plantations on local human populations of the GMS where such plantations have been 
established? 

 
Secondary questions 

• How do the impacts differ across different models of commercial tree plantations? 
• How do the impacts differ across different geographical and institutional contexts in 

the GMS? 

 
Our comparative approach does not intend to find which model is “better” in terms of livelihood 
outcomes, but rather to understand whether various livelihood outcomes are associated with particular 
plantation models. The search protocol of Malkamäki et al. (2017) was used to create a comprehensive 
list of search terms related to population, exposure, outcome and context, and a literature search was 
conducted on 31 October 2019 using English language searches on Web of Science (447 hits), Scopus 
(749 hits) and CAB Abstracts (573 hits). These 1 769 search results were exported to EndNote citation 
manager software (The Endnote Team, 2013). After the removal of 651 duplicates, the titles and 
abstracts of 1 119 studies were reviewed to further refine the list based on the inclusion and exclusion 
criteria, as summarized in Table 2.  
 
  

 
 
2 This research was part of the lead author’s PhD candidature at the Australian National University where he 
contributed to Australian Centre for International Agricultural Research (ACIAR) project ADP/2014/046, 
Improving policies for forest plantations to balance smallholder, industry and environmental needs in Lao PDR 
and Viet Nam  
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Table 2. Inclusion/exclusion criteria for the systematic literature review 

Inclusion Exclusion 

• All types of articles published any time 
before 1 November 2019 and available in 
Scopus, Web of Science or CAB Abstracts on 

• Effects or impacts of tree plantations on 
livelihoods, livelihood strategies, rural 
livelihoods or poverty alleviation in 

• A country of the GMS where the impacts on 
the target population are revealed 
throughout studies in which researchers 
collected primary data from asking the 
target population or from actual 
measurements, experiences or observations 
in the field rather than from theory, 
assertion or secondary data. 

• Technical analysis, historical reviews, policy 
documents or assertion papers with no 
specific focus on family famers, smallholders 
or peasants’ livelihoods or rural 
environments; and 

• With no primary collection of data; 

• Studies relying only on online databases 
from national surveys or on biophysical 
spatial digital data; or 

• Focusing on spaces outside of actual 
plantation areas (e.g. ‘telecoupling’ (Baird 
and Fox, 2015).. 

 
After refining, 166 publications were retained for assessment of the full text. These 166 publications 
included a number of studies where the abstract or title did not offer enough information to conclude 
whether it fitted within the focus of this review (Colchester et al., 2011; Dang et al., 2018), but the 
reading still offered important background information. Full texts of three publications could not be 
retrieved for assessment and excluded 91 publications that did not meet the inclusion criteria of 
relevant populations, intervention/exposure, and direct impacts on local communities. This left a final 
list of 72 publications that have undergone data extraction using a publication assessment sheet that 
drew on the Sustainable Livelihoods Framework to analyse how plantations included in each case study 
interacted with the natural, financial, human, physical and social assets of rural communities.  
 
The preliminary results (Table 3) confirm that the establishment of commercial tree plantations in the 
GMS has followed a wide range of investment and ownership arrangements other than large-scale 
concessions. This supports the idea that analysing the effects of tree plantations on smallholders should 
recognize that effects may vary depending on the tree plantation model. 
 



 

6 
 

 
Table 3. Overview of geographical distribution of tree plantation models reviewed by the systematic literature review 

 Cambodia China Lao People’s Democratic Republic Myanmar Thailand Viet Nam Total 

State owned plantations    2   2 

Land concession 5  9 2 1  17 

Land-sharing concession 1      1 

Managed smallholders  1 1  1 6 9 

Land purchasing 
programme 

 1   1  2 

Contract farming  1 3  2 1 7 

Independent smallholders’ 
monocultures 

 2 9 2 14 3 30 

Independent smallholders’ 
agroforestry 

1 3 1 1 7 3 16 

Not specified     2  2 

Total 7 8 22 7 28 14 86 
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The preliminary findings also indicate that despite the heterogeneity of the plantation models 
introduced above, most publications report effects from single case studies, with only 14 of the 72 
publications simultaneously offering evidence from multiple plantation models. Half of those 14 
publications were based in Thailand, with five providing comparative evidence from independent 
smallholder monoculture and agroforestry plantations. Other examples of publications that offer a 
comparative perspective of two case studies include studies conducted by Baird and Fox (2015), Baird 
and Barney (2017), Andriesse (2014) and Sturgeon (2010). Only three publications (Friis et al., 2016; 
Feurer et al., 2019; Kusakabe and Myae, 2019) provide evidence of more than two models.  
 
Although most reviewed publications reported farmers deriving some income from plantations, a 
comparative perspective of this contribution to the total household annual income was rarely provided. 
Only four of the reviewed publications reported the proportion of plantation-derived income relative 
to their total annual income. Further, only four of the nine publications used econometric models to 
report the economic returns of farmers from plantations, and appropriately discounted the opportunity 
costs from pre-plantation or alternative labour activities.  
 
Challenges and opportunities in managing sustainable planted forest and livestock development  
 
During the inception workshop, national experts identified the following problems and challenges in 
managing sustainable planted forest and livestock development at the regional level in their respective 
countries.  
 
Lao People’s Democratic Republic:  

a) conversion of forest area to other land uses (agriculture plantation, commercial tree plantation, 
resettlement, infrastructure construction, mining and other socio-economic development);  

b) undervaluation of environmental income;  
c) unclear resource and land tenure associated with incomplete land use planning;  
d) lack of law enforcement and due governance;  
e) unclear rules and regulations (e.g. plantation registration, timber harvesting – barriers for 

smallholder plantation). 
 
Cambodia: 

a) loss of grazing land;  
b) loss of income and food security;  
c) loss of forest land for non-timber forest products collection; 
d) loss of traditional lands and chronic land conflicts over traditional lands;  
e) loss of biodiversity;  
f) cultural impacts;  
g) pollution of soil, water and air.  

 
Viet Nam:  

a) lack of information on impacts of plantations on smallholder livestock farmers and livelihood;  
b) gaps in policies on the combination of farming livestock (ruminants) and planted forestry;  
c) increasing demand for land.  

 
Further, national experts recognized there were challenges in conducting research on planted forest-
livestock farming systems. In Cambodia, for instance, researchers faced challenges of accessing 
secondary data and arranging interviews with key informants. In the Lao People’s Democratic Republic, 
these challenges were attributed to the lack of collaboration between relevant ministries and 
inconsistencies on land approvals at national and local levels. In Viet Nam, these challenges were 
exacerbated by population growth and associated increasing demand for land.  
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Considering the above, national and international experts agreed on the need to: i) increase the land 
use efficiency through crop-livestock-forest integration; ii) intercrop crops and forages into planted 
forest; and iii) scavenge livestock under forest canopy.  
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3. Association between planted forests and livestock populations 

3.1 Background 

The majority of the population in the GMS countries depend on agriculture and natural resources and 
engage in livestock, fishery and forestry activities for their livelihood (Cramb et al., 2009; Rigg and 
Salamanca, 2017). Many smallholder livestock farmers in the GMS rely on the forest for generating their 
income through collecting and selling non-timber forest products, and for free-grazing their cattle and 
buffalo in both primary and degraded forest (Kenney-Lazar, 2012; Baird, 2017), particularly in the dry 
season (Phouyyavong et al., 2019). 
 
GMS countries have experienced changes in forests in the last two decades, with the reduction of 
primary forest and expansion of plantation forest (Yasmi et al., 2017). The plantation forest areas of 
rubber, acacia and eucalyptus in many GMS countries including Cambodia, the Lao People’s Democratic 
Republic and Viet Nam, are expected to continue increasing due to the establishment and expansion of 
commercial plantations (Sikor and Baggio, 2014; Scheidel and Work, 2018; van der Meer Simo et al., 
2020). This expansion may have an impact on grazing land availability for smallholder cattle and buffalo, 
causing reductions of their population in the planted forest areas (Friis et al., 2016). Positive and 
negative drivers affecting forests in the GMS countries, and important information about opportunities 
and changes for forests in Asia and the Pacific remain understudied (van der Meer Simo, 2020), as is 
the impact of establishing and expanding planted forest on smallholder livestock production and 
farmers’ livelihoods.  
 
This study is partly aimed to evaluate the impact of commercial plantation forest establishment and 
expansion on large ruminant populations, to provide recommendations to assist decisions by GMS 
governments' policymakers on food security, income generation and green agriculture. 
 

3.2 Methods 

3.2.1 Data management 

The variables studied across all four datasets are included in Table A1.1. Planted forest area was used 
as proxy for tree plantation area, and livestock populations were used as proxy for smallholder livestock 
farmer livelihoods as these were the most representative variables in the data available. To assess the 
relationship between forest land (planted and primary) and livestock populations, two datasets were 
analysed: i) FAOSTAT; and ii) General Statistics Office of Viet Nam (GSOV).  
 
FAOSTAT data included national level observations for Cambodia, the Lao People’s Democratic Republic 
and Viet Nam from the years 1990 to 2017 (28 years). These years were selected due to the availability 
of forest area data obtained from the FAOSTAT website (FAO, 2021).  
 
General Statistics Office of Viet Nam data included observations from 60 provinces from the years 2008 
to 2019 (12 years). These years were selected due to the availability of forest area data, obtained from 
the GSOV website (General Statistics Office of Viet Nam, 2021).  
 
Descriptive statistics were performed on the Lao Census of Agriculture (LAC) and Cambodia Socio-
Economic Survey (CSES) data. For these datasets, data were collected at the household level, therefore 
plantation and/or livestock data were not available for the assessment of crude associations.  
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Lao Census of Agriculture data were collected at the household level from 8 873 villages between the 
end of 2010 and the beginning of 2011. Data were obtained from the Lao DECIDE Info platform 
(Agricultural Census Steering Committee, 2012).  
 
Cambodia Socio-Economic Survey data were collected at the household level from 12 604 villages from 
the years 2009 to 2013 (5 years). Data were aggregated and total counts were provided for five zones 
across Cambodia (Phnom Penh, Plain, Tonle Sap, Coastal, Plateau/Mountain). Data were obtained from 
the National Institute of Statistics (National Institute of Statistics, 2017). 
 

3.2.2 Data analyses 

Data collation were performed in Microsoft Excel. Statistical analyses were conducted using RStudio 
version 1.3.959 (RStudio Team, 2020), an integrated development environment for R (R Core Team, 
2020). The tidyverse (Wickham, 2019) and skimr (Waring et al., 2020) packages were used to perform 
data wrangling, manipulation and visualization. All datasets (FAOSTAT, GSOV, LAC, and CSES) contained 
continuous variables, and numerical summaries were conducted with data grouped according to 
country (FAOSTAT) or region/zone within country (GSOV, LAC and CSES data).  
 
For the FAOSTAT and GSOV datasets, line graphs were generated in ggplot2 (Wickham, 2016) to show 
trends over time (years) for variables including primary forest land, planted forest land, buffalo 
population, cattle population, goat population, as well as large ruminant (buffalo and cattle) population. 
Line graphs were also generated to show the relationship between livestock populations (buffalo, 
cattle, goat, large ruminants – million head) and primary and planted forest area (million ha). Dots on 
the line graphs represent the individual data points, whereas the lines represent cubic smoothing 
splines fitted with the geom_smooth (method = “gam”) function in ggplot2. These splines show the 
general trend of the data.  
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3.3 Results 

3.3.1 FAOSTAT national level data – livestock populations and forest land over time 

Numerical summary statistics of the FAOSTAT data by country are included in Table 4. Cambodia, the 
Lao People’s Democratic Republic and Viet Nam have all experienced relatively stable buffalo 
populations over time (1990–2017) (Figure 1, 2 and 3), but the population of goats has increased over 
time for the Lao People’s Democratic Republic and Viet Nam. For cattle, the population has increased 
over time in the Lao People’s Democratic Republic, whereas in Cambodia there was an increase up until 
2010, followed by a decline and then a plateau. For Viet Nam, the cattle population peaked in 2007 and 
since then, the population has declined and risen again. The overall population of large ruminants has 
increased over time in the Lao People’s Democratic Republic. For Cambodia, the population of large 
ruminants also peaked in 2010, followed by a decline and a plateau. For Viet Nam, there was an overall 
increase in the large ruminant population until 2007, followed by a decline and rise again (Figure 1, 2 
and 3). Over time, the Lao People’s Democratic Republic has experienced a decline in primary forest 
area, whereas planted forest area remained relatively stable until 2010 where it then began to increase. 
Cambodia experienced a decline in primary forest area between 1990 and 2004, before plateauing from 
2005 onwards. By contrast, planted forest area has been increasing in Cambodia, with a sharp rise from 
2010 onwards. Similarly, Viet Nam has experienced an increase in planted forest area over time, with 
primary forest slightly declining (Figure 4, 5 and 6). 
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Table 4. Numerical summary statistics of the FAOSTAT proportional data by country (Lao People’s Democratic Republic and Viet Nam) for the years 1990 to 
2017 

Variable Country 
No. 

(years) 
Min. First quartile Median Third quartile Max. Mean SD 

Proportion of primary 
forest land 

Lao People’s Democratic Republic 28 0.052 0.055 0.060 0.065 0.069 0.060 0.006 

Cambodia 28 0.018 0.018 0.021 0.032 0.043 0.025 0.009 

Viet Nam 28 0.003 0.003 0.004 0.008 0.012 0.005 0.003 

Proportion of planted 
forest land 

Lao People’s Democratic Republic 28 0.068 0.069 0.069 0.070 0.074 0.070 0.002 

Cambodia 28 0.004 0.005 0.007 0.010 0.032 0.011 0.009 

Viet Nam 28 0.023 0.047 0.075 0.101 0.135 0.076 0.034 

Buffalo population 
density 

Lao People’s Democratic Republic 28 0.330 0.370 0.400 0.453 0.500 0.407 0.053 

Cambodia 28 0.080 0.090 0.095 0.113 0.130 0.100 0.014 

Viet Nam 28 0.140 0.188 0.210 0.263 0.300 0.221 0.051 

Cattle population 
density 

Lao People’s Democratic Republic 28 0.330 0.420 0.430 0.450 0.540 0.431 0.043 

Cambodia 28 0.320 0.350 0.380 0.403 0.430 0.378 0.031 

Viet Nam 28 0.270 0.300 0.310 0.330 0.430 0.325 0.040 

Goat population density Lao People’s Democratic Republic 28 0.010 0.010 0.010 0.020 0.020 0.013 0.005 

Cambodia 0 - - - - - - - 

Viet Nam 28 0.000 0.010 0.010 0.010 0.020 0.011 0.005 

Lao People’s Democratic Republic 28 0.770 0.810 0.830 0.848 0.950 0.838 0.047 
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Variable Country 
No. 

(years) 
Min. First quartile Median Third quartile Max. Mean SD 

Large ruminant (buffalo 
and cattle) population 

density 

Cambodia 28 0.420 0.448 0.480 0.503 0.530 0.479 0.033 

Viet Nam 28 0.430 0.488 0.560 0.600 0.640 0.546 0.062 

SD: Standard deviation. 
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Figure 1. Raw FAOSTAT data over time for livestock populations in the Lao People’s Democratic Republic 

 
Data from 1990 to 2017 (28 years in total) fitted with a smoothing spline. 
 
Figure 2. Raw FAOSTAT data over time for livestock populations in Cambodia  

 
Data from 1990 to 2017 (28 years in total) fitted with a smoothing spline. Goat data were unavailable. 
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Figure 3. Raw FAOSTAT data over time for livestock populations in Viet Nam  

 
Data from 1990 to 2017 (28 years in total) fitted with a smoothing spline. 
 

Figure 4. Raw FAOSTAT data over time for forest area in the Lao People’s Democratic Republic 

 
Data from 1990 to 2017 (28 years in total) fitted with a smoothing spline. 
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Figure 5. Raw FAOSTAT data over time for forest area in Cambodia 

 
Data from 1990 to 2017 (28 years in total) fitted with a smoothing spline. 

 
Figure 6. Raw FAOSTAT data over time for forest area in Viet Nam  

 
Data from 1990 to 2017 (28 years in total) fitted with a smoothing spline. 
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3.3.2 FAOSTAT national level data – relationship between livestock populations and forests 

For all three countries, an increase in primary forest area was negatively correlated with cattle, goat 
(Lao People’s Democratic Republic and Viet Nam) and large ruminant populations. The relationship 
between primary forest area and buffalo varied for each country, with fluctuations in buffalo population 
in Cambodia and the Lao People’s Democratic Republic. The Lao People’s Democratic Republic 
experienced a decrease in buffalo population until primary forest area reached around 1.45 million ha, 
before rising and declining in population again (Figure 7). Cambodia experienced a decline in buffalo 
population until primary forest area reached approximately 0.4 million ha, and then increased until 
primary forest area reached approximately 0.7 million ha, before declining again (Figure 9). By contrast, 
there was a general positive trend between primary forest area and buffalo population for Viet Nam 
(Figure 11). For the Lao People’s Democratic Republic there was a positive trend between planted forest 
area and population of cattle (Figure 7), goat (Figure 8) and large ruminants (Figure 8), mostly driven 
by an increase in cattle population. Buffalo population rose in the Lao People’s Democratic Republic 
until planted forest area reached around 1.62 million ha, before becoming stable (Figure 7). For Viet 
Nam, there was a general positive association between area of planted forest and population of cattle 
(Figure 9), goat (Figure 10) and large ruminants (Figure 10). However, there was a negative association 
between the area of planted forest increases and the buffalo populations (Figure 9). In Cambodia, as 
planted forest area increased, the population of buffalo appeared to decline (Figure 11) but the 
population of cattle (Figure 11) and large ruminants (cattle and buffalo combined) appeared to rise, 
then fall and plateau (Figure 12). All these trends are mere descriptive associations and do not imply 
causal associations.  
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Figure 7. Raw FAOSTAT data showing the relationship between land variables and cattle (top) and 
buffalo (bottom) populations in the Lao People’s Democratic Republic  

 

 
Data from 1990 to 2017 (28 years in total) fitted with a smoothing spline. 
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Figure 8. Raw FAOSTAT data showing the relationship between land variables and goat (top) and large 
ruminant (bottom) populations in the Lao People’s Democratic Republic 

 

 
Data from 1990 to 2017 (28 years in total) fitted with a smoothing spline. 
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Figure 9. Raw FAOSTAT data showing the relationship between land variables and cattle (top) and 
buffalo (bottom) populations in Viet Nam 

 

 
Data from 1990 to 2017 (28 years in total) fitted with a smoothing spline. 

  



 

21 

Figure 10. Raw FAOSTAT data showing the relationship between land variables and goat (top) and large 
ruminant (bottom) populations in Viet Nam  

 

 
Data from 1990 to 2017 (28 years in total) fitted with a smoothing spline. 
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Figure 11. Raw FAOSTAT data showing the relationship between land variables and cattle (top) and 
buffalo (bottom) populations in Cambodia  

 

 
Data from 1990 to 2017 (28 years in total) fitted with a smoothing spline. 
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Figure 12. Raw FAOSTAT data showing the relationship between land variables and large ruminant 
populations in Cambodia  

 
Data from 1990 to 2017 (28 years in total) fitted with a smoothing spline. 

 
 

3.3.3 General Statistics Office of Viet Nam regional level data – livestock populations and 

forest land over time 

Numerical summary statistics of data from the General Statistics Office of Viet Nam by region are 
presented in Table 5. Although the average area of primary forest from 2008 to 2019 was steady for 
most regions of Viet Nam, there was a decline in primary forest area for the Central Highlands region. 
This region had the highest primary forest area of the six Vietnamese regions. The average area of 
planted forest increased between 2008 and 2019 for Central Highlands, Northern Central area and 
Central coastal area, Northern midlands and mountain areas, Red River Delta, and Southeast regions. 
However, for the Mekong River Delta region, the average area of planted forest declined slightly over 
time (2008–2019).  
 
The average cattle populations of the six Viet Nam regions were declining from 2008 to 2012 and began 
to increase or plateau from 2013 onwards. This was similarly the trend for the large ruminant 
populations from 2008 to 2018. Buffalo populations from 2008 to 2019 were relatively stable or slightly 
declining over time. The Northern midlands and mountain areas of Viet Nam had the highest buffalo 
populations of the six regions of Viet Nam.  
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Table 5. Numerical summary statistics of the General Statistics Office of Viet Nam data by region over 12 years (2008 to 2019) 

Variable Region No. Min. First quartile Median Third quartile Max Mean SD 

Primary forest area 
(million ha) 

Central Highlands 55 0.199 0.454 0.544 0.570 0.682 0.491 0.140 

Mekong River Delta 92 0.000 0.001 0.002 0.003 0.058 0.008 0.014 

Northern Central area and 
Central coastal area 

154 0.037 0.139 0.204 0.388 0.796 0.260 0.182 

Northern midlands and 
mountain areas 

154 0.047 0.139 0.264 0.357 0.612 0.263 0.142 

Red River Delta 79 0.000 0.004 0.009 0.023 0.156 0.027 0.045 

Southeast 66 0.001 0.013 0.026 0.059 0.124 0.042 0.041 

Planted forest area 
(million ha) 

Central Highlands 55 0.013 0.042 0.059 0.071 0.090 0.057 0.019 

Mekong River Delta 121 0.002 0.003 0.008 0.018 0.096 0.018 0.025 

Northern Central area and 
Central coastal area 

154 0.006 0.043 0.095 0.134 0.249 0.098 0.061 

Northern midlands and 
mountain areas 

154 0.006 0.029 0.086 0.119 0.240 0.089 0.059 

Red River Delta 110 0.001 0.003 0.007 0.017 0.248 0.027 0.060 

Southeast 66 0.008 0.012 0.021 0.056 0.105 0.033 0.030 

Buffalo population Central Highlands 60 0.005 0.013 0.017 0.021 0.040 0.018 0.009 
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Variable Region No. Min. First quartile Median Third quartile Max Mean SD 

(million head) Mekong River Delta 132 0.000 0.001 0.002 0.004 0.016 0.003 0.004 

Northern Central area and 
Central coastal area 

168 0.002 0.005 0.024 0.069 0.309 0.060 0.082 

Northern midlands and 
mountain areas 

168 0.044 0.086 0.104 0.123 0.170 0.105 0.032 

Red River Delta 120 0.002 0.004 0.007 0.021 0.064 0.014 0.015 

Southeast 72 0.001 0.003 0.005 0.013 0.029 0.008 0.008 

Cattle population 
(million head) 

Central Highlands 60 0.016 0.063 0.077 0.203 0.395 0.143 0.123 

Mekong River Delta 132 0.000 0.003 0.030 0.090 0.210 0.058 0.058 

Northern Central area and 
Central coastal area 

168 0.012 0.076 0.163 0.232 0.472 0.163 0.109 

Northern midlands and 
mountain areas 

168 0.014 0.022 0.044 0.106 0.284 0.070 0.058 

Red River Delta 120 0.011 0.025 0.034 0.050 0.207 0.052 0.045 

Southeast 72 0.022 0.035 0.067 0.096 0.133 0.068 0.036 

Large ruminant 
(buffalo and cattle) 

population 
(million head) 

Central Highlands 60 0.022 0.084 0.095 0.235 0.409 0.161 0.125 

Mekong River Delta 132 0.001 0.004 0.033 0.099 0.210 0.061 0.058 

Northern Central area and 
Central coastal area 

168 0.014 0.085 0.180 0.298 0.740 0.223 0.178 
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Variable Region No. Min. First quartile Median Third quartile Max Mean SD 

Northern midlands and 
mountain areas 

168 0.063 0.121 0.162 0.212 0.414 0.174 0.072 

Red River Delta 120 0.016 0.033 0.045 0.071 0.236 0.066 0.051 

Southeast 72 0.027 0.041 0.071 0.108 0.159 0.076 0.040 

SD: Standard deviation. 
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3.3.4 General Statistics Office of Viet Nam regional level data – relationship between 

livestock populations and forest land 

The impact of planted and primary forest land on livestock populations appeared to differ between the 
six regions of Viet Nam (Figure 13 to Figure 21). For the Red River Delta region, there was an overall 
negative association between mean planted forest area and buffalo, cattle and large ruminant 
populations. However, there appeared to be a parabolic trend between the primary forest area and the 
population of buffalo, cattle and large ruminants (Figure 13, 16 and 19), with livestock populations 
declining and then rising as the mean primary forest area increased. 
 
For the Northern Central area and Central coastal area, there appeared to be a negative association 
between buffalo populations and the primary and planted forest area (Figure 13), but cattle and large 
ruminant populations decreased and rose again as planted and primary forest increased (Figure 16 and 
19). 
 
For the Northern midlands and mountain areas, there was a general negative association of the primary 
and planted forest areas with buffalo populations (Figure 14). The cattle population experienced a 
parabolic trend, with initial decreases followed by increases as the mean planted and primary forest 
areas increased. This was similarly the case for the large ruminant populations (Figure 17 and 20). 
 
The Mekong River Delta region experienced a positive association between the buffalo population and 
the area of planted forest. By contrast, buffalo populations declined as the mean primary forest area 
increased (Figure 14). Cattle populations declined as the mean planted forest area increased, but for 
increases in mean primary forest area, cattle populations dipped and rose again. This parabolic trend 
was also experienced by the large ruminant populations (Figure 17 and 20). 
 
In the Central Highlands, data varied for mean planted and primary forest and buffalo population, 
however an overall upwards trend was experienced (Figure 15). The cattle and large ruminant 
populations experienced a parabolic trend, with initial decreases followed by increases as the mean 
planted and primary forest areas increased (Figure 18 and 21). 
 
For the Southeast region, there were declines in buffalo, cattle and large ruminant populations as the 
mean planted forest area increased (Figure 15, 18 and 21), but for an increase in mean primary forest 
area, there were fluctuations in buffalo population involving an initial decline and then increase in 
numbers (Figure 15). There was a positive trend between the mean primary forest area and cattle and 
large ruminant populations (Figure 18 and 21). All these trends are mere descriptive associations and 
do not imply causal associations.  
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Figure 13. Raw data from the General Statistics Office of Viet Nam showing the relationship between 
land variables and buffalo populations across the Red River Delta (top) and Northern Central area and 
Central coastal area (bottom) regions in Viet Nam  

 

 
Data from 2008 to 2019 (12 years in total) fitted with a smoothing spline. 
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Figure 14. Raw data from the General Statistics Office of Viet Nam showing the relationship between 
land variables and buffalo populations across the Northern midlands and mountain areas (top) and 
Mekong River Delta (bottom) regions in Viet Nam  

 
Data from 2008 to 2019 (12 years in total) fitted with a smoothing spline. 
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Figure 15. Raw data from the General Statistics Office of Viet Nam showing the relationship between 
land variables and buffalo populations across the Central Highlands (top) and Southeast (bottom) 
regions in Viet Nam  

  

 
Data from 2008 to 2019 (12 years in total) fitted with a smoothing spline. 
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Figure 16. Raw data from the General Statistics Office of Viet Nam showing the relationship between 
land variables and cattle populations across the Red River Delta (top) and Northern Central area and 
Central coastal area (bottom) regions in Viet Nam 

 

 
Data from 2008 to 2019 (12 years in total) fitted with a smoothing spline. 
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Figure 17. Raw data from the General Statistics Office of Viet Nam showing the relationship between 
land variables and cattle populations across the Northern midlands and mountain areas (top) and 
Mekong River Delta (bottom) regions in Viet Nam 

 

 
Data from 2008 to 2019 (12 years in total) fitted with a smoothing spline. 
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Figure 18. Raw data from the General Statistics Office of Viet Nam showing the relationship between 
land variables and cattle populations across the Central Highlands (top) and Southeast (bottom) regions 
in Viet Nam  

  

 
Data from 2008 to 2019 (12 years in total) fitted with a smoothing spline. 
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Figure 19. Raw data from the General Statistics Office of Viet Nam showing the relationship between 
land variables and large ruminant (buffalo and cattle) populations across the Red River Delta (top) and 
Northern Central area and Central coastal area (bottom) regions in Viet Nam 

 

 
Data from 2008 to 2019 (12 years in total) fitted with a smoothing spline. 
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Figure 20. Raw data from the General Statistics Office of Viet Nam showing the relationship between 
land variables and large ruminant (buffalo and cattle) populations across the Northern midlands and 
mountain areas (top) and Mekong River Delta (bottom) regions in Viet Nam 

 

 
Data from 2008 to 2019 (12 years in total) fitted with a smoothing spline. 
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Figure 21. Raw data from the General Statistics Office of Viet Nam showing the relationship between 
land variables and large ruminant (buffalo and cattle) populations across the Central Highlands (top) 
and Southeast (bottom) regions in Viet Nam  

  

 
Data from 2008 to 2019 (12 years in total) fitted with a smoothing spline. 
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3.3.5 The Lao People’s Democratic Republic regional level case study 

Numerical summary statistics of the Lao Census of Agriculture 2010/11 by region are presented in 
Table 6. The Northern region housed the greatest average area of rubber, and the Central region had 
the highest average number of households owning forestry land. The large ruminant and small 
ruminant livestock populations were largely concentrated in the Central region (Figure 22 and 23). 
Crops were the main source of income for most agricultural households, whilst livestock and non-
timber forest products had varying importance. Timber was not considered a main source of income 
for many agricultural households (Figure 24).  
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Table 6. Numerical summary statistics of data from the Lao Census of Agriculture by region (North, Centre, South)  

Variable Region Min. First quartile Median Third quartile Max Mean SD 

Total perennial area 
of rubber (ha) 

North 0.000 0.000 0.000 8.500 572.590 14.913 38.199 

Centre 0.000 0.000 0.000 0.000 398.660 3.660 20.038 

South 0.000 0.000 0.000 0.000 54.500 0.315 2.636 

Households owning 
forestry land 

North 0.000 0.000 2.000 19.000 244.000 13.940 24.019 

Centre 0.000 0.000 3.000 19.000 313.000 15.307 26.880 

South 0.000 0.000 3.000 16.000 247.000 11.982 20.250 

Number of 
agricultural 

households with 
crops as the main 

income source 

North 0.000 18.000 41.000 69.000 498.000 51.915 50.226 

Centre 0.000 2.000 21.000 59.000 440.000 39.671 51.217 

South 0.000 10.000 33.000 74.000 521.000 52.386 60.332 

Number of 
agricultural 

households with 
livestock as the main 

income source 

North 0.000 0.000 1.000 6.000 116.000 5.654 10.991 

Centre 0.000 0.000 3.000 10.000 137.000 8.231 13.715 

South 0.000 0.000 1.000 4.000 340.000 4.143 12.193 

Number of 
agricultural 

households with 
timber as the main 

income source 

North 0.000 0.000 0.000 0.000 4.000 0.031 0.208 

Centre 0.000 0.000 0.000 0.000 33.000 0.076 0.800 

South 0.000 0.000 0.000 0.000 46.000 0.113 1.343 

North 0.000 0.000 0.000 4.000 224.000 6.288 14.818 
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Variable Region Min. First quartile Median Third quartile Max Mean SD 

Number of 
agricultural 

households with 
NTFPs as the main 

income source 

Centre 0.000 0.000 0.000 1.000 438.000 4.540 15.533 

South 0.000 0.000 0.000 0.000 184.000 3.508 12.490 

Buffalo population 
(‘million head) 

North 0.000 13.000 35.000 77.000 1 007.000 58.934 77.430 

Centre 0.000 23.000 71.000 151.000 1 753.000 104.608 117.324 

South 0.000 31.000 85.000 169.000 3 178.000 127.091 164.687 

Cattle population 
(‘million head) 

North 0.000 12.000 50.000 127.000 1 807.000 98.986 146.094 

Centre 0.000 108.750 218.500 384.000 2 341.000 281.539 250.348 

South 0.000 43.000 111.000 223.000 2 029.000 167.785 197.011 

Goat population 
(‘million head) 

North 0.000 0.000 2.000 23.000 980.000 19.152 40.126 

Centre 0.000 0.000 14.000 44.000 865.000 34.138 55.708 

South 0.000 0.000 7.000 26.000 370.000 18.871 30.585 

Sheep population 
(‘million head) 

North 0.000 0.000 0.000 0.000 261.000 2.258 10.850 

Centre 0.000 0.000 0.000 0.000 278.000 2.294 10.909 

South 0.000 0.000 0.000 0.000 150.000 2.809 10.870 

Large ruminant 
population (‘million 

head) 

North 0.000 46.000 102.000 199.000 2 122.000 157.920 190.122 

Centre 0.000 159.750 306.500 523.250 3 670.000 386.148 326.974 

South 0.000 104.000 214.000 382.000 3 340.000 294.876 304.120 

North 0.000 0.000 4.000 27.000 980.000 21.409 42.411 
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Variable Region Min. First quartile Median Third quartile Max Mean SD 

Small ruminant 
population (‘million 

head) 

Centre 0.000 0.000 15.000 48.000 868.000 36.432 57.720 

South 0.000 0.000 10.000 30.000 396.000 21.680 33.580 

Data were collected at the village level (North = 3 582 villages, Centre = 3 396 villages, South = 1 625 villages).  
SD: Standard deviation. 
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Figure 22. Raw data of large ruminant populations in the three Laotian regions  

 
Data from 2010/11. 
 

Figure 23. Raw data of small ruminant populations in the three Laotian regions  

  
Data from 2010/11. 
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Figure 24. Raw data of the total number of agricultural households with crops, livestock, non-timber 
forest products and timber as a main source of income  

  
Data from 2010/11. 
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3.3.6 Cambodia regional level case study 

Numerical summary statistics of data from the Cambodia Socio-Economic Survey for the years 2009 to 
2013 by zone are presented in Table 7. The total number of households raising livestock and poultry 
from 2009 to 2013 remained steady for most Cambodian zones, however there was a decline for the 
Plain and Tonle Sap zones. The cattle population remained relatively steady for the Coastal and Phnom 
Penh zones. However, the Plateau/Mountain and Tonle Sap zones experienced a steady decline from 
2009 to 2013. The Plain zone initially experienced a decline in cattle population until 2011, and 
populations began to rise from 2012. All zones experienced an overall decline in buffalo populations 
from 2009 to 2013, except for the Phnom Penh and Tonle Sap zones. The buffalo population remained 
steady in Phnom Penh, whereas Tonle Sap experienced an initial decline, followed by an increase from 
2011 to 2012 and then a decline towards 2013. Large ruminant populations remained steady for the 
Coastal and Phnom Penh zones, whereas the Plateau/Mountain and Tonle Sap zones saw a general 
decline, and the Plain zone experienced an initial decrease followed by an increase around 2012. Except 
for the Phnom Penh zone, the goat population fluctuated during the five-year period. The number of 
households engaged in forestry and hunting activities (total NTFPs) remained steady for the Phnom 
Penh and Plateau/Mountain zone, while the Coastal and Tonle Sap zones experienced a slight increase 
followed by a decline in 2013. The Plain zone initially experienced a gradual increase, followed by a 
slight decline in 2013, and finally an increase in 2013.  
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Table 7. Numerical summary statistics of the Cambodia data by zone (Coastal, Phnom Penh, Plain, Plateau/Mountain, Tonle Sap) 

Variable Zone Min. First quartile Median Third quartile Max Mean SD 

Number of households 
raising livestock/poultry 

Coastal 0.160 0.162 0.162 0.172 0.175 0.166 0.007 

Phnom Penh 0.008 0.012 0.014 0.015 0.023 0.014 0.006 

Plain 0.816 0.829 0.883 0.918 0.958 0.881 0.060 

Plateau/Mountain 0.306 0.310 0.310 0.311 0.318 0.311 0.004 

Tonle Sap 0.580 0.634 0.646 0.647 0.664 0.634 0.032 

Cattle population (million 
head) 

Coastal 0.224 0.225 0.249 0.270 0.302 0.254 0.033 

Phnom Penh 0.005 0.011 0.020 0.023 0.042 0.020 0.014 

Plain 1.085 1.091 1.224 1.291 1.563 1.251 0.195 

Plateau/Mountain 0.628 0.645 0.648 0.676 0.758 0.671 0.052 

Tonle Sap 0.705 0.768 0.782 0.838 1.134 0.845 0.168 

Buffalo population 
(million head) 

Coastal 0.025 0.033 0.037 0.048 0.052 0.039 0.011 

Phnom Penh 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

Plain 0.193 0.197 0.273 0.303 0.314 0.256 0.058 

Plateau/Mountain 0.043 0.091 0.100 0.108 0.109 0.090 0.027 

Tonle Sap 0.184 0.189 0.210 0.216 0.236 0.207 0.021 

Goat population (million 
head) 

Coastal 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

Phnom Penh 0.000 0.000 0.000 0.000 0.002 0.000 0.001 
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Variable Zone Min. First quartile Median Third quartile Max Mean SD 

Plain 0.000 0.000 0.003 0.018 0.031 0.010 0.014 

Plateau/Mountain 0.000 0.000 0.003 0.007 0.037 0.009 0.016 

Tonle Sap 0.000 0.001 0.003 0.006 0.012 0.004 0.005 

Large ruminant 
population (cattle and 
buffalo) (million head) 

Coastal 0.224 0.225 0.249 0.270 0.302 0.254 0.033 

Phnom Penh 0.005 0.011 0.020 0.023 0.042 0.020 0.014 

Plain 1.085 1.091 1.224 1.291 1.563 1.251 0.196 

Plateau/Mountain 0.628 0.645 0.648 0.676 0.758 0.671 0.052 

Tonle Sap 0.705 0.768 0.782 0.838 1.134 0.846 0.168 

Total number of 
households engaged in 
forestry and hunting 
activities 

Coastal 0.296 0.379 0.406 0.500 0.523 0.421 0.093 

Phnom Penh 0.006 0.006 0.017 0.022 0.035 0.017 0.012 

Plain 2.097 2.235 2.322 2.349 2.368 2.274 0.111 

Plateau/Mountain 0.908 0.920 0.972 0.982 1.010 0.958 0.043 

Tonle Sap 1.540 1.655 1.736 1.805 1.939 1.735 0.151 

Data collected from 2009 to 2013. 
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3.4 Discussion and conclusions 

Most papers assessing the impact of plantation development on local livelihoods have been localized 
case studies, where the findings have been location and tree species specific (Cuong et al., 2020). This 
makes it difficult to compare findings between different sites and models to evaluate the overall impact 
on local livelihoods at national level. The analysis above is an original attempt at analysing the impact 
of the expansion of planted forests and decrease of primary forests on livestock at national level across 
Cambodia, the Lao People’s Democratic Republic and Viet Nam.  
 
The analysis showed that an increase in primary forest area was negatively associated with cattle 
(Cambodia, Lao People’s Democratic Republic and Viet Nam), large ruminant (Cambodia, Lao People’s 
Democratic Republic and Viet Nam) and goat populations (Lao People’s Democratic Republic and Viet 
Nam). These findings contradict both the assumptions underpinning the the FAO Regional Office for 
Asia and the Pacific research project as well as grounded in-depth case studies which highlight the 
importance of forests (primary and degraded) for grazing livestock (Kenney-Lazar, 2012; Baird, 2017), 
particularly in the dry season (Phouyyavong et al., 2019). A plausible explanation for this finding is that 
whilst primary forests have decreased and have been increasingly degraded in all three countries, the 
remaining forests could still provide sufficient grazing resources for an increasing number of livestock 
heads. This explanation assumes that the increase of livestock number heads represented on FAOSTAT 
is accurate, even though this does not seem to be sustained by in-depth local case studies. In that 
context, our finding needs to be taken with caution.  
 
In relation to planted forests, for the Lao People’s Democratic Republic the analysis found a positive 
trend between planted forest area and population of cattle, goat and large ruminants. For Viet Nam, 
there was a general positive association between area of planted forest and populations of cattle, goat 
and large ruminants, although a negative association with the buffalo population. For Cambodia, the 
analysis showed that as planted forest area increased, the populations of cattle, buffalo and large 
ruminants (cattle and buffalo combined) appeared to plateau or decline. Again, overall these findings 
contradict the general understanding that planted forests – particularly large-scale monocultures – 
have replaced important grazing areas (Prachvuthy, 2011; Friis et al., 2016). As in the analysis above, a 
plausible explanation may be that the expansion of planted forests – while detrimental at local level – 
has not been at a scale that can be seen as detrimental at the national level. Indeed, this analysis shows 
that the proportion of national land covered by planted forests is relatively small. Accordingly, the 
remaining forests may still provide the minimum required to sustain an increasing number of livestock 
heads.  
 
Further, this analysis did not account for other processes that impact livestock numbers including 
livelihood transitions, livestock diseases and promotion programmes, expansion of agricultural cash-
crops (maize, cassava, sugarcane, etc.) and the dynamics of livestock trading trends. Recent 
observations show that in the period 2018–2019, the total cattle, buffalo and pig populations in 
Cambodia were in decline, by 5.1 percent, 10.7 percent and 20.4 percent, respectively. Reduction in 
the use of cattle and buffalo for ploughing is cited as the main reason for such decrease, although 
exports to Viet Nam and increased consumption of red meat by the urbanized population in Cambodia 
undoubtedly contributes. 
 
Further, the Lao People’s Democratic Republic does not currently produce enough livestock products 
to satisfy domestic demand. Most meat imports into the country originate from Thailand; the total 
meat import from Thailand in 2015 was 184 million tonnes, yet in 2019, this amounted to about 
2 033 million tonnes, including 203 million tonnes of beef, 778 million tonnes of pork and 
1 052 million tonnes of poultry, with a smaller and more erratic supply of frozen beef from Viet Nam 
(PW personal communication). The Lao People’s Democratic Republic domestic beef supply is 
challenged by an increasing demand for live beef cattle exported to China and Viet Nam, increased 
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urban consumption linked to rising gross domestic product (GDP), and the continuing export demand 
despite the growing competition from established exporters from Australia, Argentina, Brazil, the 
United States of America and New Zealand. Given this scenario, the relevance of plantation impacts on 
land availability remains uncertain and more analysis is needed to understand the relation between 
developments in primary forests and livestock production, as well as the causes behind the trends for 
the numbers of livestock. 
 
The scope of this report was constrained by the use of secondary data. Much of the reported data were 
derived from manual estimations, combined with official data reported on FAO questionaries from 
participating countries (FAO, 2021). This raises questions on the accuracy of the reported data, 
particularly as the small sample sizes (one data point per variable per year per country) of the FAOSTAT 
dataset did not allow for a mixed-effect model with year as a random effect to control for potential 
serial correlation. Further, national level data may not accurately represent the impact of tree 
plantation development on livestock populations. As tree plantation development is largely occurring 
in rural areas (Costenbader et al., 2015), it would be expected that available grazing area and large 
ruminant livestock populations may be more adversely affected by tree plantation development in rural 
areas, compared to urban and peri-urban areas where livestock populations can be substantial. Non-
aggregated data would be required to more precisely analyse the relationship between plantation 
development, livestock populations, and their consequences on smallholder livelihoods.  
 
Given that use of secondary datasets and proxy measures were necessarily selected, it was likely that 
the variables selected were not aligned with the aims of the project. Tree plantation area was not 
measured in all four datasets analysed in this report (FAOSTAT, GSOV, LAC, CSES) although planted 
forest area was available for the FAOSTAT and GSOV datasets. Further, planted forest area was not 
available for the LAC and CSES datasets as these were conducted at the household level. This prevented 
the assessment of the crude association between livestock population and forestland for these two 
datasets. However, the benefit of conducting these surveys at the household level is that it can capture 
information from individual smallholders. Planted forests are defined by FAO a “forest predominantly 
composed of trees established through planting and/or deliberate seeding” (FAO, 2020). This includes 
areas of afforestation and reforestation as well as commercial tree plantations. As the area of 
commercial tree plantations is not accurately reflected in planted forest area data, it should be 
measured separately. 
 
These constraints, associated with the necessary use of secondary data, limit the scope of this report 
and indicate that the findings should be interpreted with caution. In order to more accurately assess 
the impact of tree plantation development on ruminant livestock populations, the following 
recommendations are suggested: 
 

• A collaborative approach should be promoted with local and international agency 

representatives to provide multi-faceted expertise in assessing the impact of tree plantation 

development on smallholder livestock farmer livelihoods. 

• Data collection at a more localized level, including the provincial level in addition to the national 

and regional/zonal level, should be conducted by all three governments. This would enable 

differentiation between the impact of tree plantation development experienced in rural and 

urban/peri-urban areas. A larger dataset would also allow for the assessment of serial 

correlation and for control of other variables. 

• Data collected on the area of commercial tree plantation would avoid the use of planted forest 

area as a proxy and provide a more accurate analysis.  
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• Data collection on the species (e.g. acacia, rubber, eucalyptus, etc.) and models (e.g. state 

owned plantation, contract farming, independent smallholders, etc.) of plantation forests will 

enable differentiation between the impacts of different models on smallholder livelihoods. 

• An integrative approach of household level surveys to assess impact on smallholder livelihoods 

and regional/zonal level data to capture forest changes should be implemented by 

governments and endorsed by non-governmental organizations (NGOs).  

 
In conclusion, the unprecedented global expansion of tree plantations and agricultural areas has long 
been driven by the increasing demand for forest products and agricultural intensification, accompanied 
by an actual or prospective environmental benefit of plantations. In the observed GMS countries, this 
expansion has occurred partly based on the premise that tree plantations will also provide economic 
benefits to local rural communities. However, this potential has been largely unrealized, particularly in 
the context of large-scale corporate-led tree plantations which, in many cases, have contributed to the 
decline of (primary) forests which are important for the livelihoods of local farmers, including for 
livestock grazing activities. Even though COVID-19 induced compromise on survey methodology, the 
results from this research displayed a negative relationship between primary forests and livestock 
numbers, with a positive relationship between planted forests and livestock numbers. Based on these 
findings, there is some doubt that the expansion of planted forests has been detrimental for local 
livestock activities. However, it is well known that livestock numbers in the Lao People’s Democratic 
Republic are very dynamic and reflect many variables, driven by strong regional demand for meat and 
variable livestock marketing trends due to substantial cross-border trading. Examination of the four 
analysed datasets suggests that more detailed data, at a local and national level, are needed to better 
understand the relationship between forests (primary and planted), grazing land availability, communal 
land management, households and communal livestock numbers, and smallholder livestock farmer 
livelihoods. 
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4. In-country case studies 

Three separate case studies were conducted by the in-country partners in their respective countries to 
assess the impact of commercial plantation forest establishment and expansion on large ruminant 
populations. Following, a brief abstract of findings. For further information, please refer to the full 
documents of the reports in Appendix 2, 3 and 4: 
 

• Phimmavong, S., & Thongmanivong, S. 2021. Understanding the impact of planted forest on 

smallholder livestock farmers and their livelihoods in the Greater Mekong Subregion. 

Appendix 2. Outputs and objectives 1 and 2. Case study from the Lao People’s Democratic 

Republic. 

• Piseth, K. & Sothoeun, S. 2021. Understanding the impact of planted forest on smallholder 

livestock farmers and their livelihoods in the Greater Mekong Subregion. Appendix 3. Case 

study from Cambodia. 

• Vu, T.P., Le, T.T.H., Nguyen, H.V., Nguyen, H.Q., Dinh, K.T. 2021. Understanding the impact of 

planted forest on smallholder livestock farmers and their livelihoods in the Greater Mekong 

Subregion. Appendix 4. Case studies from Huong Binh and Hong Kim communes in Viet Nam. 

 

4.1 The Lao People’s Democratic Republic 

There are currently over 500 000 ha of productive forest plantations in the Lao People’s Democratic 
Republic, and this area is expected to increase as the Government promotes tree plantation investment 
to achieve socio-economic and environmental objectives. While some communities have been 
reported to receive positive socio-economic benefits from the establishment and expansion of tree 
plantations, the encroachment on natural forest area remains a persistent concern for rural 
communities. Natural forests remain a vital source of non-timber forest products and a source of free-
grazing land for smallholder large ruminant livestock farmers. To analyse the impact of tree plantation 
development on smallholder livelihoods, multiple case studies were conducted at the village level in 
Ban Hinheup and Ban Toulakhom in Vientiane province, and Ban Luangnamtha and Ban 
Viengphoukham in Luangnamtha province. It was assumed that smallholder large ruminant livestock 
livelihoods would be negatively impacted in villages with areas of over 100 ha of commercial tree 
plantations. The household survey results revealed that tree plantation activities were the main source 
of income for both middle- and high-income classes in Ban Hinheup, and all income classes in Ban 
Viengphoukha. Tree plantation activity was the second largest source of income for all income classes 
after government wages in Ban Luangnamtha, while tree plantation income was mostly captured by 
the high-income class in Ban Toulakhom. Livestock rearing was not a main source of income for all four 
villages, largely acting as an income diversification tool across the villages. In the three villages with 
over 100 ha of commercial tree plantation area (Ban Hinheup, Ban Luangnamtha and Ban 
Viengphoukham), planted forests were overwhelmingly perceived as having a positive impact on local 
livelihoods. However, one-third of respondents from Ban Hinheup, and the majority of respondents 
from Ban Luangnamtha and Ban Viengphoukham identified plantations as having a negative 
environmental impact.  
 

4.2 Cambodia 

Cambodia has experienced significant forest change over several of the last decades, with forest cover 
declining from 73 percent to 49 percent between 1965 and 2014. Tree plantation development in 
Cambodia has been relatively limited; however, economic land concessions of rubber and palm oil agro-
industrial plantations have been established over the last decade. Natural forests remain a crucial 
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resource for the largely rural Cambodian population who depend on the agricultural sector and forests 
as a main source of household income. Livestock rearing is another main source of income, reported to 
contribute approximately 20 percent of the total household incomes. The expansion of tree plantations 
is expected to place pressure on free-grazing feeding systems located in natural forests, and therefore 
reduce livestock populations and negatively impact smallholder livestock livelihoods. To analyse this 
relationship, case studies were conducted at the plantation sites of the Mong Reththy Group Company 
(rubber and palm oil) and the Green Island Company (banana), with semi-structured interviews, 
participant observations and household surveys. At the Mong Reththy rubber site, large ruminants were 
prohibited from grazing in the plantation due to fears of damaging the root structures of the trees and 
latex collection equipment. Local villagers were faced with fines if rubber trees were damaged by 
grazing livestock. In the Mong Reththy palm oil site, the establishment of the corporate tree plantation 
on previously natural forestland had severely reduced the area of livestock grazing land. Local villagers 
were only allowed to graze their livestock once palm oil trees were six years of age. During this period, 
livestock farmers were faced with fines if their grazing livestock wandered onto company land. 
Consequently, farmers were unable to free graze, and had to allocate time to supervising their livestock, 
removing them from other income generating activities. However, after the establishment period, 
farmers were allowed to graze their livestock in the tree plantation area which has resulted in a 
resurgence in the large ruminant population. At the Green Island Company site, most villagers 
abandoned large ruminant livestock rearing due to restricted access to grazing land and increased time 
required to supervise their livestock.  
 

4.3 Viet Nam  

Viet Nam is one of the global leaders in tree plantation expansion, with an estimated tree plantation 
area of 4.5 million ha in 2020. Tree plantations are predominantly managed under smallholder 
managed models, which are responsible for approximately 60 percent of annual tree plantation timber. 
While positive socio-economic and environmental benefits have been associated with tree plantations, 
negative impacts such as encroachment into natural forest area, loss of biodiversity and reduction of 
grazing land have also been reported. Case studies were conducted in Hong Kim and Huong Binh 
communes in the Thua Thien Hue province to represent the mountainous and hilly areas of Viet Nam, 
respectively. Household surveys, focus group discussions and key informant interviews were conducted 
to analyse the impact of tree plantation development on smallholder livestock farmer livelihoods. 
Commune level data showed that both communes experienced an increase in planted forest area 
between 2010 and 2020. The majority of households (over 80 percent) in both communes were 
engaged in smallholder tree plantation activities. In both communes, the cattle population gradually 
increased between 2010 and 2019, while the buffalo population experienced a decline. Results showed 
that tree plantation activity and livestock rearing were important sources of income in both communes, 
with rubber plantation forestry being the main source of income in Huong Binh, and livestock rearing 
the secondary source of income for both communes. The focus group discussions and key informant 
interviews revealed that smallholders heavily depended on free-grazing and cut and carry feeding 
systems, and the increase in planted forest area was perceived to have an overall negative impact on 
livestock production in both communes by reducing grazing land availability. However, they also 
showed that most respondents identified tree plantation development to have a positive effect on 
household incomes. These findings indicate a need to balance resource allocation between tree 
plantation forestry as well as large ruminant livestock systems. 
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5. Policy recommendation brief  

A number of policy recommendations have been made for each country based on the in-country case 
studies, and for the overall GMS. Given the nature of smallholder livestock systems in the GMS, the 
recommendations for all three countries are similar. Following, a brief summary of the policy 
recommendations. For further information, please refer to the full documents of the reports in 
Appendix 2, 3 and 4. 
 

5.1 The Lao People’s Democratic Republic 

• Enforce laws and regulations to prevent further encroachment on primary forests and develop 

specific national guidelines for Environmental and Social Impact Assessments (ESIAs) for 

different models of tree plantations. 

• Create a management plan for the sustainable use of non-timber forest products in each 

province to contribute to household level food security and environmental income. This could 

encourage local people’s participation in forest conservation, management decisions and land 

use planning, ensuring sustainability of forest and grazing management, as has previously been 

shown in Cambodia (Chou, 2018). 

• Require all commercial tree plantation investments to comply with international standards, 

guidelines and codes of practice relating to planted forests and trees such as FAO’s voluntary 

guidelines for Planted Forests and Trees, and the International Tropical Timber Organization 

(ITTO) guidelines for the establishment and sustainable management of commercial tree 

plantation forests. 

• Support the adoption of integrated agroforestry systems to sustain local livelihoods by 

improving food security and alleviating poverty, whilst contributing to achieving the national 

forest cover target. Agroforestry systems in the Lao People’s Democratic Republic have been 

reported to generate positive financial returns while concurrently supporting local food 

production (Phimmavong et al., 2019). Silvopastoral systems (SPSs) may have the potential to 

support rural livelihoods and both tree plantation development and large ruminant production 

systems. However, further study on SPSs in the country is recommended. 
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5.2 Cambodia 

• Conduct research on large ruminant livestock compatible tree species and food crops, and 

promote the adoption of integrated crop and livestock farming systems in smallholders.  

• Promote and facilitate open communication between tree plantation management and local 

villagers to develop sustainable silvopastoral systems, to improve the use of available grazing 

area within the tree plantations grounds and collection of non-timber forest products. By doing 

so, positive relationships would be fostered between tree plantation companies and local 

villagers, minimizing the negative impacts on large ruminant livestock production and food 

security.  

• Facilitate the establishment of smallholder groups which can collectively address and resolve 

conflicts with the tree plantation companies and work together to improve their large ruminant 

livestock raising practices. 

• Develop processes and procedure guidelines for tree plantation companies and local 

authorities to assess negative social and environmental impacts of tree plantation 

development. Structures and guidelines should also be developed to aid in adequate 

compensation of affected local villagers. 

• Establish continuous monitoring and evaluation processes of tree plantation companies’ 

operations to avoid the underutilization of concession land. Idle tree plantation land could be 

reallocated to local common use, for example non-timber forest products collection and 

livestock grazing. Further, the commercial tree plantation companies should be encouraged to 

follow and be in compliance with international standards, guidelines and codes of practice 

relating to planted forests management.  

• Consider establishing requirements for tree plantation companies to prioritize employing local 

people over migrants from other areas. The employment of migrants by tree plantation 

companies has been associated with the exacerbation of social issues such as land and job 

competition in rural areas (Baird and Fox, 2015).  

 

5.3 Viet Nam 

• Development of incentive policies by local and central governments to promote smallholder 

managed integrated plantation forestry and large ruminant livestock production systems. 

These policies should aim to increase local participation in planted forest management and 

better integration between forest and livestock production.  

• Development of appropriate models of integrated plantation forest and livestock production 

systems to demonstrate their economic, social and environmental effectiveness. The positive 

economic and environmental benefits generated by agroforestry systems in sloping areas of 

Northwest Viet Nam have been reported by Hoang et al. (2017). Agroforestry with fodder grass 

and large ruminant rearing have the potential to support smallholder livelihoods whilst 

contributing to environmental services (Hoang et al., 2017). 

• Local authorities should promote the development of smallholders’ interest groups and/or 

associations and participation to encourage the sharing of grazing land within tree plantation 

areas between commune members. 
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• Provincial and district governments should consider leasing additional state managed 

forestland to smallholders to promote smallholder tree plantation models, and increase local 

participation in planted forest and grazing management.  

 

5.4 Overall Greater Mekong Subregion  

The Greater Mekong Subregion has experienced rapid socio-economic progress over the past few 
decades. Concurrently, the region has also undergone significant forest change, losing an estimated 
one-third of its natural forest area between 1973 and 2009, with projections to lose another one-third 
of its remaining forest area over the next decade (Yasmi et al., 2017). Deforestation in the GMS has 
partly been driven by the conversion of forestland to plantation forests (Yasmi et al., 2017). The 
expansion of intensified agriculture and plantation forests in Cambodia, the Lao People’s Democratic 
Republic and Viet Nam has occurred partly based on the premise that tree plantations will also provide 
economic benefits to local rural communities. However, the expansion of plantations has also 
negatively affected smallholder farmers who rely on forests for generating income through collecting 
and selling non-timber forest products and for grazing their livestock (Kenney-Lazar, 2012; Baird, 2017), 
particularly in the dry season (Phouyyavong et al., 2019). Therefore, the expansion of planted forests 
may have an impact on grazing land availability for cattle and buffalo rearing, causing a reduction in 
livestock population and negatively affecting smallholder livelihoods. The support of smallholder tree 
plantation models and increase in local participation in planted forest and grazing management is 
therefore recommended.  
The in-country case studies conducted in Cambodia, the Lao People’s Democratic Republic and Viet 
Nam revealed that tree plantation development has generally brought considerable livelihood benefits 
to the local people. In the three GMS countries, the local people emphasized that plantations had 
majorly contributed to their incomes through the creation of employment opportunities, with 
infrastructure also established in surrounding villages, thereby benefiting the community. Previous 
reports have also highlighted these benefits to local livelihoods, but the extent of benefits received 
depended greatly on the type of tree plantation model used, amongst other factors including market 
prices for tree products (van der Meer Simo et al. 2017; Barney and van der Meer Simo 2019). It is also 
recognized that benefits generated from smallholder teak plantation models largely depend on the 
household’s access to land and labour resources (Newby et al. 2014). Further, these positive economic 
benefits often come at the cost of villagers losing their farmland and forest resources (Prachvuthy, 
2011; Bues, 2011). 
While economic benefits were experienced by villagers, there were some detrimental effects of the 
plantation forests on the environment. For example, establishment of plantations were perceived to 
have neutral or negative impacts on the water quality in Cambodia and the Lao People’s Democratic 
Republic, highlighting that the use of fertilizers and pesticides on the plantations had polluted the water 
sources and subsequently caused health issues for the villages and their livestock. Loss of biodiversity 
in the GMS is rife, with deforestation largely contributing to this. This loss of biodiversity has previously 
been shown to result in increased erosion, increased risk of landslides, loss of soil nutrients, reduced 
water quality and loss of forest habitats (for review, see: Hughes, 2017). With increasing demand and 
premium prices received for palm oil, rubber and wood pulp, these issues are likely to worsen unless 
more sustainable plantation practices are introduced.  
 

Although forest and forest management frameworks have been in place in the three GMS countries, 

their successful implementation is still to be seen. Collaborators identified a range of issues of concern 

that deserve more attention. Uncertainties on standards, rules and regulations for establishing 

plantations (e.g. plantation registration) and their ongoing management (e.g. timber harvesting) are 

recognized as barriers for smallholder participation in plantation initiatives. Further, there is minimal 

and sometimes conflicting information on the impacts of tree plantations on both environmental issues 
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(e.g. loss of biodiversity) and smallholder livestock farmers and their livelihoods (e.g. loss of grazing 

lands). This is a particular issue where there has been loss of or prolonged and unresolved conflicts over 

traditional lands, as in the North of the Lao People’s Democratic Republic. Finally, there are gaps in 

policies that are required to facilitate silvopastoral investment models where the successful 

combination of livestock farming with ruminants is integrated with planted forestry to generate more 

sustainable land use systems. 

 

Large-scale plantation companies have previously been shown to have great political influence, often 

securing land concessions in protected areas. Government corruption and their increasing need for 

revenue has exacerbated this issue, in turn contributing to the loss of biodiversity (for review, see: 

Hughes, 2017). Continuation of efforts and support to ensure that international standards, guidelines 

and codes of practice relating to the sustainable management of planted and primary forest 

management are followed, is important to ensure that sustainability in land and forest management 

can be achieved, including promotion of FAO’s voluntary guidelines for Planted Forests and Trees. 

Further, ensuring that smallholder livestock farmers and local communities are included in group 

discussions and are adequately consulted, is necessary to avoid the conflicts that may arise from 

expansion of planted forests. 

 

“Land-grabbing”, where traditional landowners are displaced from their land, is commonly practiced by 
large plantation corporations for the securement of plantation area. As a consequence, villagers are 
forced to move to areas with marginal land, with disruption to local villages resulting in a loss of 
traditional knowledge and increased tensions between the two parties (for review, see: Hughes, 2017). 
This phenomena has been reported in Cambodia (Keating, 2012) and the Lao People’s Democratic 
Republic (Kenney-Lazar, 2012); however, it remains largely absent in Viet Nam (Sikor, 2012). To mitigate 
potential conflict due to planted forest expansion, smallholder livestock farmers and local communities 
should be part of group discussions/consultations and work coherently with plantation companies. 
Moreover, future implementation of silvopastoral models should be based upon local-private 
partnerships, via participatory land use planning. To facilitate this, governments should create and 
maintain platforms where communities and private firms engage under equal terms, facilitated by 
independent institutions including civil society and research actors.  
Unclear and complex regulations surrounding the tree plantation sector in the region act as barriers for 
smallholders and could hinder their further development. A study carried out in the Lao People’s 
Democratic Republic showed that smallholder’s ability to participate in the teak market is partly due to 
their inability to comply with complex regulations (Smith et al. 2017). The coexistence of policies 
surrounding the protection and production of teak has resulted in the creation of a body of regulations 
which has acted as barrier to an effective smallholder teak plantation value chain. Furthermore, the 
failing implementation of land management regulations in Cambodia has resulted in some indigenous 
populations not being correctly recognized for their collective ownership over their respective lands. 
Consequently, these lands have been acquired by private actors and converted into illegal agro-
industrial areas (Natividad, 2016), with indigenous communities losing access and determination over 
their traditional lands. Meanwhile in Viet Nam, it has been recognized that the continual expansion of 
the tree plantation sector may be hindered by land regulations and policy incentives, resulting in 
possible shift of short rotation plantation growers to other agricultural commodities. Therefore, tree 
plantation area and the associated environmental and socio-economic benefits of tree plantation 
development may not be permanent (Smith et al., 2017). The complexity of tree plantation regulation 
in the GMS not only impacts the expansion of the entire sector, but especially smallholders who often 
lack technical, financial and legal support.  
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Villagers additionally reported that plantation forestry development was detrimental to smallholder 
livestock production through reduced grazing land availability and subsequent reductions in livestock 
numbers. This is in support of previous studies which have shown that the development of a rubber 
plantation resulted in negative environmental impacts, leading to substantial land system changes, as 
well as reduced grazing land availability (Friis et al., 2016). For some households, the reduction of 
grazing land and the introduction of the plantation company’s penalty scheme had resulted in 
abandonment of livestock production, with villagers selling off their stock (Dararath et al., 2015), 
directly impacting household food security and indirectly contributing to a decline in paddy rice 
productivity (Friis et al., 2016). A previous report also found that where the forest allocation programme 
had introduced new investment options, it also reduced common grazing land availability and non-
timber forest products collection, and was perceived to have had an overall negative impact (Sandewall 
et al., 2010). These negative impacts on grazing land availability and large ruminant livestock production 
are important as they not only affect household level food security, but can also lead to cascading land 
use impacts (Friis et al., 2016) and undermine the use of livestock as a form of capital saving (Foppes et 
al., 2011). In the present case studies, villagers were asked to recount their positive and negative 
perceptions of the plantations, but no objective quantitative measures of livestock populations and 
grazing areas were collected. To enhance understanding of the impacts of plantations on smallholder 
livestock farmers, a mixed approach of opinion-based and objective measures is therefore 
recommended for future work.  
 
To alleviate the negative impacts on grazing land while improving smallholder livelihoods, all three 
countries recommend the promotion of integrated plantation forestry and large ruminant livestock 
production systems. Currently, integrated plantation forestry and large ruminant livestock production 
policies remain largely undeveloped in the GMS. Additionally, studies on integrated plantation forestry 
in the GMS have largely focused on tree and crop intercropping models. Various forms of agroforestry 
models have been found to generate smallholder livelihood benefits whilst also providing 
environmental services, including soil stabilization, forest cover, and contributing to farmers' 
adaptation to climate change. However, integrated forestry and livestock production systems such as 
silvopastoral models in the region remain largely understudied and unpracticed but could be a potential 
development solution. Therefore, this report recommends that those proposing the establishment of 
commercial plantations projects take greater account of complementary land use practices and 
dependencies, including livestock raising. Situating plantations within multi-functional, locally managed 
landscapes, with appropriate land allocations for silvopastoral uses should be strongly considered in 
land-use planning. 
 
Silvopastoral systems are defined as a form of “integrated land use practice that combines trees, forage 
and livestock” which have been practiced throughout human history in both tropical and temperate 
regions (Jose and Dollinger, 2019). There are a range of different silvopastoral systems including but 
not limited to silvopasture in natural forests, livestock grazing in planted forests, silvopasture using tree 
plantations for industrial purposes, and silvopastoral systems for intensive cattle production (Mauricio 
et al., 2019). Agrosilvopastoral systems have traditionally been practiced in the GMS (Choocharoen et 
al., 2014), however, they remain underreported in literature and underpromoted by governments and 
development agencies. Silvopastoral systems have the potential to increase forage and wood biomass 
whilst promoting income diversification and contributing to food security (Mauricio et al., 2019), with 
improvement of local livelihoods (Landholm et al., 2019). Further, silvopastoral systems have been 
found to contribute to the restoration of degraded lands and the reduction of greenhouse gas emissions 
(Landholm et al., 2019). Silvopastoral systems could potentially provide the improved livelihood 
benefits of tree plantation activities, whilst supporting smallholder livestock production and reducing 
the negative environmental impacts observed in the three in-country case studies.  
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Integrated forestry and cattle production has been extensively studied in other regions, including Latin 
America (Calle et al., 2012; Landholm et al., 2019; Mauricio et al., 2019). Intensive silvopastoral systems 
(ISPSs) differ from industrial tree plantations by having lower planting densities with strips of pasture 
or shrubs, designed to withstand direct livestock grazing (Calle et al., 2012). The benefits of ISPSs 
include being able to generate short-term income from animal products, including milk and/or meat, 
with longer-term investment returns from timber (Calle et al., 2012). Silvopastoral systems in Latin 
America have been associated with increasing production (milk and beef), assisting the recovery of the 
landscape, providing environmental and ecosystems services, and improving rural livelihoods (Mauricio 
et al., 2019). These systems have the potential to contribute towards both household and regional level 
food security whilst supporting local livelihoods.  
 
Furthermore, research is required on the ecological intensification of tree plantations. Smallholders are 
pivotal for the development of rural areas, and therefore research should put communities at the 
centre of rural transformations, recognizing their significant and critical role in agricultural innovation. 
It is suggested that the FAO Regional Office for Asia and the Pacific and the governments of Cambodia, 
the Lao People’s Democratic Republic and Viet Nam consider funding longer-term farmer-led 
investigations into adapted silvopastoral developments. However, the successful establishment and 
development of silvopastoral systems in the GMS faces a number of challenges. As shown in the 
Cambodian case study, the tree species in the forestry component of silvopastoral systems need to be 
compatible with livestock production. Tree species choice should balance the needs of livestock 
nutrition and forestry production, and be able to withstand large ruminant grazing (Calle et al., 2012). 
Therefore, further research into suitable tree species for silvopastoral systems is required. Additionally, 
the complexity of silvopastoral systems and the knowledge required to successfully establish and 
manage these models could also act as a barrier for smallholder adoption (Calle et al., 2012). Further 
studies in the GMS should determine their potential for contributing towards national socio-economic 
goals. Landscape design models for silvopastoral projects should be based upon local-private 
partnerships, via participatory land use planning. As such, governments should create and maintain 
platforms where communities and private firms engage under equal terms, facilitated by independent 
institutions including civil society and research actors. 
 
Other issues that may arise from silvopastoral systems development, particularly where plantations 
have been established in close proximity to natural forests, is the risk of zoonotic and vector-borne 
diseases outbreaks. A study supporting the association between outbreaks of vector-borne diseases 
with the increase in areas of palm oil plantations and increases of deforestation in tropical countries 
has been reported (Morand and Lajaunie, 2021). This demands that biosecurity and quarantine 
protocols to prevent emergence of diseases also be considered when establishing silvopastoral 
systems.  
 
To successfully develop and manage silvopastoral systems in the GMS, the development of government 
policies that promote and incentivize smallholder adoption and the cooperation of tree plantation 
companies, as well as provision of extension services would also be required. Improving smallholder 
large ruminant production, livestock incomes and food security via grazing management and integrated 
farming systems should be achieved without further exploitative demands on declining primary forest 
resources. Improving smallholder participation in land use planning and planted forest management at 
local and village levels is necessary, with smallholder farmers and planted forest owner-operators to 
collaborate on programmes that improve land and forest management in more sustainable ways. 
Silvopastoral models have the potential to provide more viable and sustainable alternatives to the 
current forestry and livestock production models, contributing to regional food security, income 
generation and green agriculture goals, and also supporting the transformation to more efficient, 
inclusive and sustainable agriculture for better production, better nutrition, a better environment and 
better life, and sustainable development goals in the Asia-Pacific region.   
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Appendix 1. Data analysis  

Table A1.1. Livestock and forest variables selected from FAOSTAT, GSOV, Lao Census of Agriculture, and 
Cambodia Socio-Economic Survey datasets 

Variable Definition 
Datasets in which the 
variable is contained 

Buffalo population (million head) 

Number of Indian, Asiatic, pigmy, water 
buffalo (Bubalus Bubalis; B. arnee; B. 
depressicornis); African buffalo (genus 
Syncerus); American bison (Bison bison); 
European bison (Bison bonasus); beefalo 
(cross between a bison and a 
domesticated beef animal). Excludes wild 
bisons and buffaloes (FAO, 2020). 

FAOSTAT, GSOV, LAC 
2010/11, CSES 

Buffalo population density 
(million head/total country area) 

 FAOSTAT 

Cattle population (million head) 

Number of common ox (Bos taurus); 
zebu, humped ox (Bos indicus); Asiatic ox 
(subgenus Bibos); Tibetan yak 
(Poephagus grunniens). Animals of the 
genus listed, regardless of age, sex, or 
purpose raised (FAO, 2020). 

FAOSTAT, GSOV, LAC 
2010/11, CSES 

Cattle population density (Million head/total country area) FAOSTAT 

Goat population (million head) 

Number of goats (Capra spp.) including 
Hircus, Ibex, Nubiana, Pyrenaica, 
Tibetana, Kashmir and Angora (FAO, 
2020). 

FAOSTAT, LAC 2010/11, 
CSES 

Goat population density (Million head/total country area) FAOSTAT 

Sheep population (million head) Number of sheep LAC 2010/11 

Small ruminant population 
(million head) 

Sum of goat and sheep populations LAC 2010/11 

Large ruminant population 
(million head) 

Sum of buffalo and cattle populations. 
FAOSTAT, GSOV, LAC 
2010/11, CSES, 

Large ruminant population 
density 

Sum of buffalo and cattle populations. 
(Million head/total country area) 

FAOSTAT 

Planted forest area (million ha) 

Area of planted forest. Defined as forest 
predominantly composed of trees 
established through planting and/or 
deliberate seeding (FAO, 2020). 

FAOSTAT, GSOV 
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Variable Definition 
Datasets in which the 
variable is contained 

Proportion of planted forest area 
Planted forest area (million ha) / total 
country area 

FAOSTAT 

Primary forest area (million ha) 

Area of naturally regenerated forest of 
native species, where there are no clearly 
visible indications of human activities and 
the ecological processes are not 
significantly disturbed (FAO, 2020) 

FAOSTAT, GSOV 

Proportion of primary forest area 
Primary forest area (million ha) / total 
country area 

FAOSTAT 

Total perennial area of rubber 
(ha) 

Total area of permanent rubber  LAC 2010/11 

Households owning forestry land 

The number of households owning forest 
land on their own holding. Forest land 
includes natural and planted timber 
tracts that have, or will have, value as 
wood, timber, other forest products or 
for protection (Steering Committee for 
the Agricultural Census, 2012). 

LAC 2010/11 

Number of agricultural 
households with crops as the 
main income source 

The number of households engaged in 
agriculture identifying crops as their main 
income source (Steering Committee for 
the Agricultural Census, 2012) 

LAC 2010/11 

Number of agricultural 
households with livestock as the 
main income source 

The number of households engaged in 
agriculture identifying livestock as their 
main income source (Steering Committee 
for the Agricultural Census, 2012) 

LAC 2010/11 

Number of agricultural 
households with timber as the 
main income source 

The number of households engaged in 
agriculture identifying timber as their 
main income source (Steering Committee 
for the Agricultural Census, 2012) 

LAC 2010/11 

Number of agricultural 
households with NTFPs as the 
main income source 

The number of households engaged in 
agriculture identifying NTFPs as their 
main income source (Steering Committee 
for the Agricultural Census, 2012) 

LAC 2010/11 
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Variable Definition 
Datasets in which the 
variable is contained 

Number of households raising 
livestock/poultry 

The number of households raising 
livestock and or poultry within in their 
own agricultural holding. 

CSES 

Total number of households 
engaged in forestry and hunting 
activities 

The total number of households engaged 
in some form of forestry and/ or hunting 
activity.  

CSES 
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Appendix 2. Outputs and objectives 1 and 2. Case study from the Lao 
People’s Democratic Republic 
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Executive summary 

This project aimed to investigate the impact of planted forest on smallholder livestock farming and 

livelihoods in the Lao People’s Democratic Republic. Four villages within 5 km of a plantation were 

selected as study sites, including three with over 100 ha of commercial tree plantation area, and one 

with less than 100 ha of commercial tree plantation area. All four plantations grew rubber, but one 

additionally grew eucalyptus. A collection of survey data from 95 farm households was performed, in 

addition to a review of relevant literature. The literature emphasized that livestock development is 

considered as a main strategy for poverty alleviation in the Lao People’s Democratic Republic. It further 

revealed that there are over 500 000 ha of productive forest plantations which have been established 

by multinational companies. These large concessions overlap with agricultural and natural forests and 

may dramatically affect local livelihoods. The household survey revealed that the economies of the four 

villages heavily relied on cash and the subsistence value of the environment. Tree plantations were a 

large contributor to average household income in villages with more than 100 ha of plantation land. 

Despite land being allocated to plantations, participants from all four villages thought that the quality, 

quantity and security of grazing land available had either increased or remained stable. However, the 

average number of cattle and buffalo per household was larger in the village with less than 100 ha of 

plantation. In the three villages with more than 100 ha of commercial tree plantation area, planted 

forests were overwhelmingly perceived as having a positive impact on local livelihoods, providing 

employment to villagers and subsequent income to purchase rice. By contrast, most villagers believed 

that plantations had a negative or neutral impact on the environment, particularly on climate, water 

quality and soil. A number of policy recommendations were suggested for the coexistence of 

plantations for improved livelihoods and livestock production for income diversification. These include: 

i) enforcing laws to prevent the encroachment on primary forest land; ii) developing guidelines for 

environmental and social impact assessments for different models of tree plantations; iii) creating a 

management plan for sustainable use of non-timber forest products; iv) ensuring commercial tree 

plantation investments comply with international standards and codes of practice related to planted 

forests; and v) supporting the adoption of integrated agroforestry systems including silvopastoral 

systems.  
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1. Background 

During much of the last century, primary forests in many tropical countries were significantly destroyed 

or degraded. Since 1990, approximately 420 million ha of primary forests has been destroyed globally 

due to accelerating land use changes. Large-scale commercial agriculture has contributed to about 

40 percent of the tropical deforestation between 2000 and 2010, with forest clearance and degradation 

for local subsistence agriculture also contributing to this loss (about 33 percent) (FAO and UNEP, 2020). 

Accordingly, the Lao People’s Democratic Republic aspires to restore forest cover to 70 percent by 

2030, by restoring 8.2 million ha of protected forest, 4.7 million ha of conservation forest, 

3.1 million ha of production forest, and establishing 500 000 ha of industrial tree plantation on 

degraded land3 (DOF, 2020a). To achieve this, the Government of the Lao People’s Democratic Republic 

has put in place policy instruments for promoting forest plantation investment together with the 

protection, restoration, development of forests and forest lands in line with the National Socio-

Economic Development Plan 2021–2025 (NSEDP), aiming to establish 200 000 ha of new plantations 

and restore the remaining 1.8 million ha of natural forests as well as conserving the environment, water 

resources, biodiversity and livelihoods while generating income sources for the rural communities (MPI, 

2021). 

 

In the Lao People’s Democratic Republic there are currently over 500 000 ha of productive forest 

plantations (DOF, 2020b), most of which have been planted by multinational companies (Phimmavong 

et al., 2009). While fast growing plantation forests, namely eucalyptus, were planted in the Central Lao 

People’s Democratic Republic, rubber plantation has increased over the past couple of decades mainly 

in the North. Rubber plantation development has been driven mainly by Chinese investment and most 

rubber latex produced is currently exported to the Chinese market (Smith et al., 2020).  

 

While some communities have been reported to receive positive benefits from the expansion of 

planted forest such as the creation of employment, poverty reduction (Phimmavong et al., 2019; 

Phimmavong and Keenan, 2020), rehabilitation of degraded land (MAF, 2005; Newby et al., 2014; DOF, 

2020a) as well as climate change mitigation and adaptation (Smith et al., 2017a; Nunes et al., 2019), 

other communities have concerns about the negative impacts on local communities, livestock rearing 

and the environment (Hanssen, 2007; Kenney-Lazar, 2012; Baird, 2019). These concerns have existed 

over the past decades as plantations have encroached into natural forest area. This report provides an 

analysis of the Food and Agriculture Organization of the United Nations (FAO) supported data assessing 

the impact of forest plantations smallholders’ livestock and livelihoods in the Lao People’s Democratic 

Republic. It describes research findings from a field study and literature review that can be useful for 

policymakers to develop a sustainable forest management in the country. 

 

  

 
 
3 In 2005, the Government of the Lao People’s Democratic Republic aimed to achieve to restore forest cover to 
70 percent by 2020 - it failed to reach the target and achieved only 62 percent in 2019. 
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2. Objectives and scope of the case study 

The objectives of this study were to:  

1. understand the changes and characteristics of smallholders’ livestock and plantation 

development; 

2. assess the impacts of smallholders’ plantation development on livestock production; 

3. propose recommendations (policies/technical support) to enhance the contribution of livestock 

farming and plantation forestry to smallholder livelihoods. 
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3. Methods 

3.1 Literature review 

Literature review largely draws on different documents, records, reports, scientific articles and project 

reports. The analysis of policies draws extensively on outputs and observations from the Australian 

Centre for International Agricultural Research (ACIAR) project ADP/2014/047, Improving policies for 

forest plantations to balance smallholder, industry and environmental needs in Lao PDR and Vietnam 

(Keenan et al., 2020). Among other things, the project explicitly aimed to inform national policies to 

improve the benefits that different stakeholders derive from tree plantations (Smith et al., 2017a; Smith 

et al., 2017b; Maraseni et al., 2018; Keith Barney et al., 2019; Phimmavong et al., 2019; Phimmavong 

and Keenan, 2020; Phimmavong et al., 2020; Phoutthavong et al., 2020; Smith et al., 2020; van der 

Meer Simo et al., 2020a; van der Meer Simo et al., 2020b). This literature review provides context on 

the impact of commercial plantation forest on smallholder livestock farmers and their livelihoods in the 

Lao People’s Democratic Republic. 

 

3.2 Primary data collection 

Four villages were chosen for the field study from four districts of two provinces in the Lao People’s 

Democratic Republic, namely Hinheup and Thoulakhom in Vientiane province, and Luang Namtha and 

Viengphoukham in Luang Namtha province. Household surveys were conducted in three plantation 

villages (more than 100 ha of commercial tree plantation), and one control village (less than 100 ha of 

commercial tree plantation). The four case study villages were diverse in terms of demographics, 

geographical location, quantity and quality of remaining natural forests, and ethnographic 

characteristics. Plantation sites were additionally selected to be within 5 km of the plantation boundary, 

and to have had no previous violent conflicts between the villagers and company, which may bias 

research findings.  

 

The survey was conducted by a research team of six people from the Faculty of Forestry, National 

University of Laos, with the help of one local staff from each District Agriculture and Forestry Office 

(DAFO) who oversaw the forestry management in the district as research assistants. Before conducting 

the survey, the research assistants were informed about the aims of the research, use of the 

questionnaire, and ethical procedures of interviewing. 

 

Data collection was undertaken between September and November 2020. Based on the lists of 

households from the headmen of each village, a total of 95 farm households from four villages were 

randomly selected. The questionnaire used in this study was modified from the ACIAR project Improving 

policies for forest plantations to balance smallholder, industry and environmental needs in Lao PDR and 

Vietnam (Van Der Meer Simo et al., 2019). It consisted of 61 questions structured into five sections: 

household demographics, income sources, expenditure, livelihood assets, and perceptions of well-

being. It took approximately one hour and a half for each respondent to complete the questionnaire. 

The heads of households were chosen as respondents but, when the head was absent, another 

household member such as an elder or couple that could recognize and deliver reliable responses was 

selected. Selected households were interviewed in their houses to keep their responses free from 

other’s influence, and some clarifications were made by the research team surrounding the livelihoods 
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of the associated farmers. For confidentiality, a pseudonym for village names was used, representing 

the district in which they are located.  

 

For results on income, data are presented in USD (USD 1 is equivalent to KIP 9 411). Furthermore, focus 

group discussions were held with stakeholders at the District Agriculture and Forestry Office for the 

four case study villages. 
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4. Results and discussion 

4.1 Livestock sector development and policies  

4.1.1 Development and trends 

After the New Economic Mechanism was introduced in 1986 (Bourdet, 1994; World Bank, 2007), a 

series of economic and policy reforms were formulated with respect to land, foreign investment, 

forests and forest industries in the Lao People’s Democratic Republic. Main policies involved the 

elimination of price control, trade liberalization, institutional reform, regional and global market 

economy (Phimmavong et al., 2009). Large ruminant animals were then traded freely in a competitive 

economy while the Government maintained the control over the local meat prices of livestock. Since 

the country has become a member of the Association of Southeast Asian Nations (ASEAN), ASEAN Free 

Trade Area (AFTA) and World Trade Organization (WTO), livestock has gradually increased in many 

provinces in the domestic and export market. Three main factors contribute to this increase: regional 

market integration, favourable policies, and increasing livestock meat demand (Tomaselli, 2007).  

 

In the Lao People’s Democratic Republic, the livestock sector contributed a small part to the national 

economy, representing only about 4 percent of the gross domestic product (GDP) in 2012,4 which 

reduced to 2.08 percent in 2017 and 1.98 percent in 2018 (Lao Statistics Bureau, 2019). Nevertheless, 

livestock production, which accounts for 18 percent of the gross agricultural production, contributes a 

significant amount to rural household and national incomes with most agricultural families owning 

some livestock as a form of household savings or for commercial sales (ADB, 2017). The large ruminant 

(cattle and buffalo) population has been increasing steadily in the country from 2 214 000 heads in 

2000 to 3 332 000 heads in 2019 (Figure A2.1). In the Central region, Savannkhet province had the 

biggest large ruminant population in 2019, with Champasak having the largest in the Southern region 

and Xayyabouly in the Northern region (Figure A2.2).  

 

 
 
4 Calculated from Lao Supply and Use Table 2012 (Lao Statistics Bureau., 2018).  
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Figure A2.1. Development of large animal production (cattle and buffaloes) across three regions in the 
Lao People’s Democratic Republic between 2000 and 2019 

 
Source: Data from the Ministry of Agriculture and Forestry (DPC, 2020). 

Figure A2.2. Large animal production (cattle and buffalos) in 2019 by province 

 
Source: Data from the Ministry of Agriculture and Forestry (DPC, 2020). 

 
China, which is currently the largest export cattle market for the Lao People’s Democratic Republic, 

benefits from the quotas of 50 000 tonnes of rice and 500 000 cattle a year under a special agreement 

between the two countries (Vaenkeo, 2021). This has encouraged Lao farmers to raise cattle, and up 

until now they have not been able to meet this demand. Livestock quarantine centres have recently 

been established but they can only process up to 228 000 animals annually for export to China (Huaxia, 

2020).  
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Large ruminant rearing management systems vary depending on geographical region. Smallholder 

cattle systems across the Lao People’s Democratic Republic rely on large herds grazing freely in 

community forest land, grazing land adjacent to the village, common grassland, paddy fields, secondary 

forests, and on shifting cultivation (Nampanya et al., 2010; ADB, 2018). In many cases, cattle and buffalo 

can graze on cropping areas in the paddy field. Cattle and buffalo are freely grazed on the vacant 

cropping area, eating rice stubble, re-growth of rice after harvest, grasses and weeds. The cattle 

management in the Lao People’s Democratic Republic is summarized in Table A2.1 and can be 

distinguished by grazing land and production objectives (DLF, 2020). 

 

It is estimated that there are 672 731 ha of natural pasture which could support large ruminant 

livestock, with 80 percent lying in the highlands and small plains, 11 percent in the lowlands and 

6 percent in the plains. Additionally, the country has about 40 000 ha of grassland which can produce 

about 2 000 000 tonnes of hay per year (DLF, 2020). While natural pastures are abundant for the 

feeding of large ruminants for commercial export, financial and technical resources are lacking for the 

establishment of modern livestock farming systems, to meet the growing domestic and export demand. 

 

Table A2.1. Management systems of cattle in the Lao People’s Democratic Republic according to the 
commercial cattle for export programme of the Department of Livestock and Fisheries 

Management system Land zone Investment factor Issues Objectives 

Free-range livestock Public land Little capital, only time 
input for keeping cattle 

in huts 

High mortality rate 
of calves and 

disease incidence 

Act as a “savings 
bank account” 

Raising in the grazing 
land, pasture or in 

degraded forestlands 
 

Adjacent to paddy fields, 
or sloping farming areas 

near streets and near 
commercial crop land 

Invest in fencing and 
collect rice straw 

Lower mortality 
and disease 

incidence in some 
instances 

Asset and sale in 
times of economic 

hardship 

Raising in grazing 
land in the commune 

land 

Far away from the village 
or shifting cultivation area 

Invest in fencing in some 
places, time for looking 

after and managing 
animals 

Reduced disease 
incidence in some 

instances 

Asset and sale in 
hard times 

Cattle fattening Close to city and market 
with extension service 

(plain, sloped area, 
integrated with 

commercial plantation) 

Invest in hut or shed, 
feeds and workers 

Protect and control 
disease 

For commercial 
purposes 

Source: Data from the Department of Livestock and Fisheries, 2020. 
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4.1.2 Policies and programmes supporting smallholder livestock development 

According to the Agriculture Development Strategy to 2025 (ADS2025), livestock development is 

considered one of the national strategies for reducing poverty in the Lao People’s Democratic Republic, 

especially in the North (MAF, 2015). Furthermore, the National Growth and Poverty Eradication 

Strategy (NGPES) recognizes livestock as an indicator of household wealth, while rice insufficiency is an 

indicator of poverty (MFA, 2013). The Government aims to improve and diversify farming systems with 

increased and intensified cash crop, livestock and fisheries production. Development targets for 2025 

include a buffalo beef meat supply of 17 000 tonnes and a cattle beef supply of 38 000 tonnes. The 

following priority provinces have been identified for expanding cattle production for supplying meat to 

domestic market: Xayabouly, Luang Prabang, Houaphan, Bokeo, Oudomxay, Xiengkhouang, Vientiane 

provinces, Vientiane capital, Savannakhet, Champasack and Saravan provinces. By improving large 

ruminant productivity, as experienced elsewhere in the Southeast Asia region, the Lao People’s 

Democratic Republic can potentially support local livelihoods by improving food security and providing 

a pathway to reduce poverty (Nampanya et al., 2014; Matsumoto et al., 2017). 

 

According to the cattle raising promotion plan for export (DLF, 2020), the Lao People’s Democratic 

Republic has great potential to develop a profitable livestock sector because of the following conditions: 

i) the country retains a large area of natural grazing land of nearly 1 million ha, including about 

700 000 ha of natural grasslands and more than 200 000 ha of upland rice areas, and also has 

appropriate climate, soil and water sources; ii) the country is in the centre of Southeast Asia where 

there is a growing demand for meat; iii) the climate is suitable for growth of fodder, with more than 

600 000 ha of natural grassland, and vast areas of crop residues such as straw, corn (stems, stones), 

sugarcane shoots, and/or cassava leaves, estimated at more than 9 million tonnes per year; vi) the 

country has good native cattle breeds with genetic diversity; v) the infrastructure and the organization 

are in place to manage and be able to transfer knowledge, research, experiments, promotion and basic 

technical services; vi) about 70 percent of the population live in rural areas and are mostly farmers; 

vii) there is a rising number of foreign private sectors interested in investing in cattle raising; viii) the 

country also has animal disease control programmes; ix) the vaccine production centre, animal disease 

laboratory and animal feed research are being improved; and x) finally, the country has adequate 

policies, regulations and standards for supporting livestock production. 

 

4.2 Overview of the Lao plantation forestry development 

4.2.1 Development and trends 

Similar to other Southeast Asian countries, the majority of plantation forests have been established 

under corporate concession arrangements (Phimmavong et al., 2009). The dominance of the 

concession model for tree plantation development has been based on three assumptions: i) it was 

expected to make underutilized land more productive; ii) it supported the Government’s goal of 

eliminating shifting cultivation; and iii) concessions were expected to bring foreign investment that 

would help with economic development by providing infrastructure, jobs and stimulating the local 

economy, and to provide the Government with revenue to develop other regions (Hanssen, 2007; 

Phimmavong et al., 2020). Concessions have been largely theorized as an effective way of reducing 

swidden agriculture (Kenney-Lazar, 2012). They have also been promoted by governments to meet 

environmental and socio-economic objectives through increasing forest cover and job creation. 
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Phoutthavong et al. (2020) estimated that 623 160 ha of land has been allocated for tree plantations 

under concession or lease agreements. However, the promised job opportunities by tree plantation 

companies may be largely concentrated at the initial establishment stage and become limited in later 

production stages. 

 

At present, rubber plantations account for the largest plantation type (about 275 000 ha), or 58 percent 

of the total area of planted forest in the Lao People’s Democratic Republic (Smith et al., 2020). The 

rapid growth of rubber plantations started with a few villages in the North with Chinese connections 

planting their own trees as early as 1994 (Manivong and Cramb, 2008). However, the real push didn’t 

begin until the end of the last decade, when China announced its “go out” strategy, which pushed 

Chinese companies to invest abroad. Partly backed by funds for opium eradication, Chinese investors 

provided Lao farmers with seeds, fertilizer and training for growing cash crops (Mann, 2009). One 

objective of the tree plantation promotion was to attract foreign investment to subsequently increase 

economic growth. 

 

Besides rubber, foreign companies have also invested in eucalyptus plantations. The largest investor is 

the Sun Paper Holdings (Lao People’s Democratic Republic)5 in the Central region which has established 

a “swing” pulp mill, capable of producing 300 000 tonnes per year of bleached hardwood kraft pulp or 

250 000 tonnes per year of dissolving pulp (Phoutthavong et al., 2020). In 2018, Sun Paper already 

established and purchased about 10 000 ha of eucalyptus and acacia consisting of 3 550 ha of 

concession and 6 450 ha of contract farming land. Sun Paper aims to have about 108 500 ha of fast-

growing tree species by 2024. Another large-scale investor in the Southern region is Grasim-Birla Group 

of India. This company received a 50 000 ha concession in the Central region but more recently sold 

some of the plantations to Sun Paper. The Scandinavian pulp and paper company Stora Enso was 

seeking to obtain a 35 000 ha concession for planting eucalyptus in the Southern region since the late 

2000s but failed to achieve the land target and recently downsized their plantation operations in the 

Lao people’s Democratic Republic (Stora Enso, n.d.). One of the oldest foreign direct investment 

companies in the country is Burapha Agro-forestry Company (BAFCO), a Swedish company that has 

invested in the wood industry in the Lao People’s Democratic Republic since the late 1990s. The 

company aims to develop a fast-growing tree species to sufficiently meet ongoing demand for wood at 

a veneer and plywood processing facility in Hinheup district, Vientiane province. About 10 000 ha of 

land has currently been approved for developing commercial tree plantation within 30 years 

concession. Approximately 6 100 ha comprising primarily commercial eucalyptus hybrid E. 

camaldulensis x E. deglupta with smaller areas of other hybrid eucalyptus clones and some pilot 

plantings of clones of acacia auriculiformis x A. mangium have been developed (Phimmavong et al., 

2019). 

 

Lao agricultural investment is most commonly described as a 2+3 or 1+4 model. In the 2+3 model, the 

landholder provides labour and land (the ‘2’), while the investor provides capital, technology and 

marketing (the ‘3’). This model is promoted by the Lao government, which hopes that villagers’ access 

 
 
5Sun Paper Holdings Co., Ltd. is member of the Sun Paper Group, China's largest privately owned and managed 
paper business. The Company also manufactures paper pulp, poles and hard cardboard. The Company was 
founded in 2010 and is headquartered in Savannakhet, the Lao People’s Democratic Republic.  
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to land can be maintained, while securing more reliable income, and improving technology and 

agricultural productivity. In the 1+4 model, the landholder provides the labour or the land (the ‘1’). The 

investor provides capital, technology and marketing, and potentially obtains the land (the ‘4’). In cases 

where access to land is transferred to investors (Wright, 2009), this model comes to resemble 

concession farming (Schönweger et al., 2012). In general, benefits generated by the contract farming 

model have been largely captured by middle-class farmers with available land and labour resources, 

while resource-limited smallholders face barriers to entry. As an example, IFC (2020) and Phimmavong 

et al. (2019) studied BAFCO's agroforestry Eucalyptus plantations in Vientiane province. BAFCO has a 

collaborative investment model that integrates food production with tree crops. Income from 1+4 

model generated a much more attractive net present value (NPV) (USD 1 135) than the outgrower 

scheme. Subsequently, resource-poor farmers are less likely to invest in the 2+3 model compared to 

the riskier 1+4 model, despite higher potential income from the 1+4 model (IFC, 2020). 

 

In addition, large concessions have frequently overlapped with agricultural and natural forests, 

replacing them and thus dramatically affecting local people’s agrarian livelihoods (Barney, 2009). 

Furthermore, national authorities have questioned whether the revenue from plantation concessions 

was sufficient. This is partly due to very low average prices of industrial crops, ranging from USD 3 to 

USD 9 per ha per year. In comparison, prices in Viet Nam have been reported at around USD 20 per ha 

per year and up to USD 50 per ha per year in China (Hanssen, 2007; Schönweger, 2009). The 

environmental impacts of tree plantation expansion have also been criticized by members of the 

National Assembly of the Lao People’s Democratic Republic and different ministries (NLMA, 2009; 

Schönweger, 2009; Schönweger et al., 2012). For example, the Concession Inventory Report on 

Vientiane province states that 

 

Even though the clearance of primary and healthy secondary forest or forest containing 

watersheds are forbidden, as well as concessions in areas with gradients higher than 45%, 

concessions can be found in those areas. This is in conflict with the Forest Strategy 2020 stating 

the goal to increase Laos ́ forest cover up to 70% until 2020. These activities have negative 

impact on the environment and may destroy watersheds and cause land erosion, as well as loss 

of land fertility (NLMA, 2009).  

 

In comparison to the land concession models, the smallholder farming model has been less promoted. 

In general, the smallholder farming model has been skewed towards wealthy farmers who have access 

to land, capital, knowledge and markets. Studies of smallholder plantations in the Lao People’s 

Democratic Republic, along with other studies in Southeast Asia, conclude that given appropriate 

conditions, independent and assisted smallholders can be as effective as large-scale private or state 

entities in developing a range of shrub and tree crops (Manivong and Cramb, 2008; Sikor, 2012; 

Schönweger and Messerli, 2015; Baird and Vue, 2017) and deliver significant rural development (Newby 

et al., 2012). These studies suggest that the conversion of agricultural land to tree-based systems can 

occur in the absence of large-scale concessions plantations. 

 

Teak plantations are the most studied type of smallholder tree plantation models in the country. The 

area of teak plantations in Luang Prabang province was 18 200 ha in 2018 (Boer, 2019) compared to 

15 340 ha reported in 2015, most of which are managed under smallholder models (Midgley, 2007). 

These studies have shown that the sale of teak wood products contributed up to 15 percent of annual 
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household income, making it the second most important agricultural source of income (Midgley, 2007). 

Cramb et al. (2017) and Maraseni et al. (2018) found that smallholder teak plantations can be a viable 

and inclusive livelihood strategy due to easy establishment and minimal household labour requirement. 

Furthermore, these plantations can be used to secure claims to ‘surplus’ land while accumulating 

wealth for emergency needs and/or long-term investment. More recently, teak price has increased 

significantly as a result of the temporary natural timber logging ban policy (PMO15) combined with 

rising demand for timbers (Phimmavong et al., 2021). However, the economic potential of teak 

smallholder systems are only realized after a long wait of at least 15 years (Midgley, 2007). Midgley also 

found farmers typically sold teak trees due to immediate financial needs (e.g. births, marriages, deaths 

and schooling) or simply to withdraw from their ‘teak bank’. Furthermore, the teak ‘boom’ has been 

associated with exacerbating agrarian differentiation, with benefits skewed towards better-off 

households and urban-based outsiders, while heavily swidden agriculture-dependent poorer 

households are often made worse-off.  

 

Currently, rubber plantations are the largest plantation type, covering 58 percent of the total area of 

planted forest area (Smith et al., 2020). The rubber plantations have been established by contract 

farming under land concessions models by the Government. Of the total granted concessions, over 

210 700 ha, about 128 800 ha have been planted, while 68 000 ha of contract farms have been planted 

and there are 78 000 ha in rubber smallholdings (Smith et al., 2020). Many studies have examined the 

topic of Lao rubber from various perspectives. The study by Alton  et al. (2005) found that rubber tree 

production became one of the most important elements of the livelihoods systems of Ban Hat Nyao 

village, with rubber farmers reporting earnings between USD 1 825 and USD 3 389 per ha per year 

(Alton et al., 2005). This was a comparatively high income, and further encouraged state and 

smallholder farmers in rubber plantation expansion. These findings coincide with findings in other 

rubber villages in China where rubber farmers report earnings as high as USD 32 870 per year 

(Sturgeon, 2013). Similarly, Manivong and Cramb (2008) found smallholder rubber models being 

substantially more profitable than off-farm employment. The authors also estimated that 239 600 ha 

(or 26 percent of the total Luang Namtha province area) were economically suitable for smallholder 

rubber plantations. Road access and moderate to high resource quality were considered key factors 

influencing the potential of economically suitable smallholder rubber plantations (Manivong and 

Cramb, 2008). Andriesse (2014) found similar results where rubber smallholdings were found “to 

contribute to a more substantial and longer-term increase in living standards […] compared to large-

scale plantations”. Most farmers in the study stopped engaging in shifting cultivation, aligning with the 

Government’s policies aimed at replacing shifting cultivation areas with cash crop production. 
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4.2.2 Policies and programmes supporting plantation forestry development 

The Government’s 9th National Socio-Economic Development Plan and National Growth and Poverty 

Eradication Strategy emphasize the transformation of land (i.e. perennial crops) as one of the 

cornerstones of the country’s long-term development strategy.6 The country’s climate is favourable for 

eucalyptus, acacia and teak species. The growing global and national population, combined with the 

rising consumption of forestry products in neighbouring countries with a finite natural resource base,7 

and access to (cheap) land and labour have increased the demand for and exploitation of the country’s 

natural resources (Phimmavong et al., 2009). 

 

The challenge for the Government of the Lao People’s Democratic Republic appears to be able to 

combine the relative success of the independent smallholder model with the capacity of foreign 

investors to support poverty alleviation efforts. The rehabilitation of ‘degraded’ lands with tree 

plantations combined with poverty alleviation efforts would be ideal as it would support the forestry 

sector, while contributing to socio-economic development and environmental services. Undertaking 

commercial forest plantations is one of the key strategies for the Government to meet its targeted 

500 000 ha forest cover set in its Forest Strategy 2020 and 2030. There are three main models in the 

forestry sector in the country: i) smallholder farming; ii) contract farming; and iii) land concessions 

(Phimmavong et al., 2009; van der Meer Simo et al., 2020a). However, the rapid development of timber 

plantations under land concessions have associated with the disempowerment of smallholders and 

decline of rural populations from accessing land and other resources (Lestrelin et al., 2012; Hirsch and 

Scurrah, 2015). The Government has issued two different moratoria on new concession tree 

plantations, in 2007 and 2012 respectively. The second moratorium, known as the Prime Minister’s 

Order No. 13 (PM 13), suspended the approval of new concessions for mineral exploration, eucalyptus 

and rubber plantations through the end of 2015.  

 

Recently, a number of policy instruments and incentives have been developed by the Government in 

order to restore the natural forest and promote tree plantation development. For instance, the role of 

tree plantation and livestock production are well emphasized in the National Socio-Economic 

Development Plan and Forestry Strategies to 2020 and 2030 (draft 28 December 2020). In addition, 

tree plantations are highly promoted in the recent revised Forestry Law (No. 64/NA 2019). Moreover, 

the objective of the recent policy that highly promotes the commercial tree plantation through Prime 

Minister’s Decree 247 in 2019 which replaced Decree 96 on the promotion of commercial forest 

plantations and promotion of forest restoration also significantly promotes plantations. This revised 

Decree has solved several long-standing concerns that were constraints affecting commercial 

plantation development in the country, for example removing lower limits on the number of trees 

needed in a plantation, thus providing better scope for agroforestry systems. More importantly, Prime 

Minister’s Order No. 09/2018 promotes plantations by encouraging the investors to plant trees in the 

Production Forest Areas. Furthermore, the Government has issued a “Three-open” policy, that will 

 
 
6 At the national level, the Lao People’s Democratic Republic has seen a steady reduction in the poverty rate, 
the poverty gap and poverty severity over time. The overall assessment is that the country is well on track to 
achieving the poverty target or has already achieved this target. On the other hand, inequality has increased in 
practically all population groups, largely due to the consumption attributed to the richest quintile. 
7 Investor countries have a GDP per capita four times higher than target countries. This difference is even higher 
when we exclude countries that are both the origin and target of investment flows. 
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open “minds”, “doors” and “barriers” to attract local and foreign investment besides the revision of 

Investment Promotion Law No. 14/NA 2016. This policy represents recent government efforts to ease 

the climate environment for investors. 

 

4.3 Integrated agroforestry systems 

As a subsistence agrarian country, forestry is an integrated part of Laotian agriculture and rural 

livelihood. Approximately 80 percent of people live in rural areas and heavily depend on forest 

resources. Agriculture and forestry collectively account for 23.7 percent of the total GDP in fiscal year 

2014–2015.  

 

Economic analysis of integrated agroforestry systems found potential economic benefits generated for 

plantation owners and smallholder growers. For example, van der Meer Simo et al. (2020b) assessed 

the financial benefits of ‘Yang bong’ (Persea kurzii) plantation integrated with rice and banana in Sepon 

district, Central Lao People’s Democratic Republic. The authors showed that smallholder farmers could 

obtain more net income from investing in this agroforestry system compared to swidden cultivation. 

The net income received by the average household from investing in Yang bong agroforestry 

plantations is the largest source (averaging USD 2 652 per household), indicating the important role of 

an innovative agroforestry system adopted by farmers in the Lao People’s Democratic Republic. 

 

Collaborative investment models of eucalyptus agroforestry plantations can also create more 

employment opportunities for rural populations (Phimmavong and Keenan, 2020; Phimmavong et al., 

2020) since most plantations are located in rural areas. While the majority of the Lao population is living 

rurally and depends heavily on environmental incomes, it is important that the policy incentives 

promote the outgrower scheme, agroforestry systems, community cooperation arrangement, and 

public-private partnership schemes (Phimmavong et al., 2019; van der Meer Simo et al., 2020a). 

 

In the North of the country, Xayvongsa (2001) also found that with sufficient access to credit facilities, 

planting teak in combination with upland rice is more profitable than cultivation of upland rice alone. 

Nevertheless, because teak planting requires a long rotation age, household earnings from agricultural 

and off-farm activities are important requirements in the successful expansion of teak plantations. 

Consequently, the expansion of teak plantation is not suitable for resource-poor smallholders. 

 

Studies in other regions such as the lower Mississippi region in the United States of America, showed 

that agroforestry was estimated to be less profitable than conventional forestry on moderately 

marginal land, while returns for agroforestry and forestry are similar in most marginal land (Mercer et 

al., 2014). By contrast, analysis of an agroforestry trial in Eastern Panama (Paul et al., 2015) has shown 

that the agroforestry model is a more profitable investment model compared to monoculture trees or 

pure agriculture. Intercropping teak trees with maize, beans and pigeon pea generates 50 percent 

higher net present value than monoculture teak because of lower costs for pest management in the 

agroforestry system. A study by Brodt et al. (2019) in California (United States of America) found that 

landowners are likely to benefit from decreased production costs and inputs as well as soil quality 

improvements and pest control. This is a similar result to Andrianarisoa et al. (2016) who examined 

agroforestry in Southern France and found that integration of walnut trees into arable cropland could 

significantly improve the mineral nitrogen (N) use efficiency. A meta-analysis in a sub-Saharan African 
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region also found that agroforestry not only significantly maximizes crop productivity and soil 

improvement, but also soil erosion leading to food security and environmental vulnerability (Kuyah et 

al. 2019). 

In Colombia, livestock agriculture are regarded as the main cause of primary forest destruction, while 

silvopastoral systems play a key role in restoring the forest ecology that will potentially increase 

livestock productivity, improve local farmers’ livelihoods and result in a decrease in encroachment on 

forest conversion (Landholm et al. 2019). Verchot et al. (2007) found that an integrated agroforestry 

system that combines native trees and shrub has a key role in improving cattle productivity and 

biodiversity conservation in agricultural landscapes. 

 

4.4 The impact of commercial plantations on smallholder livestock farmers 

and their livelihoods 

4.4.1 Demographics of selected plantation villages 

Demographics of the four plantation villages, including one control village, are presented in Table A2.2 

The control village (Ban Thoulakhom) had just 60 ha of plantation, compared to Ban Hinheup with 

199 ha of plantation (both rubber and Eucalyptus), Ban Luang Namtha with 184 ha of plantation and 

Ban Viengphoukha with 127 ha of plantation. A total of 95 households contributed to this study. The 

village with the largest area was Ban Hinheup, followed by Ban Thoulakhom, Ban Viengphoukha and 

Ban Luang Namtha. Cattle and buffalo populations were higher for the control village (Ban Thoulakhom) 

compared to the other three villages.  
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Table A2.2. Basic demographics, land uses and geographic characteristics of case study villages 

Village pseudonym Ban Hinheup Ban Thoulakhom 
(control) 

Ban Luang Namtha Ban Viengphoukha 

Total households 241 216 325 75 
Number of households 

sampled 
22 22 25 26 

Largest ethnic group Kmmou (73%); 

Laoloum (27%) 

Laoloum 
(100%) 

Leu (90%); 
Hmong, Kmmou, 
Phounoy (10%) 

Kmmou (100%) 

Total area within 
village boundaries (ha) 

9143 1487 854 1464 

Permanent agriculture 
area; including grazing 

and cash crops (ha) 

1306 933 158 
 

127 

 

Commercial tree 
plantations area (ha) 

 

183 (Eucalyptus); 
16 (Rubber) 

60 (Rubber) 184 (Rubber) 127 (Rubber) 

Forest area (protection 
forest, conservation 
forest, bamboo, etc.) 

(ha) 

1 578 
(River 

protection); 

1 689 
(Conservation); 

2 414 
(National 

production 
forest); 

1 121 
(Community 

production 
forest); 

699 
(Rehabilitation) 

129 
(Forests); 

290 
(National 

conservation 
forest); 

87 
(Community 

production forest) 

335 
(Conservation); 

16 

(Bamboo) 

17 
(Utilization forest); 
111 (Conservation 

forest); 
384 (River 

protection forest) 
 

Cattle population 
(head) 

120 989 70 180 

Buffalo population 
(head) 

40 75 0 12 

Source: Information from book records from the head of each village. 
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4.4.2 Household livelihood strategies adopted by farm households  

The economies of the four villages relied heavily on the cash and subsistence value of the environment, 

and most of the household incomes were generated through: i) rice production; ii) tree plantation; 

iii) crop production; iv) livestock production; v) small household businesses; vi) remittance/government 

wages; and vii) non-timber forest products. Figures A2.5, A2.6, A2.7 and A2.8 show comparisons of 

household income structure (cash and non-cash income) in the four villages. The poorest household 

refers to the first tercile group representing 33.3 percent of the population in the lowest income range, 

while the richest refers to the third tercile group representing 33.3 percent of the population in the 

highest income range. 

 

Household livelihood strategies were very diverse, and heavily depended on the agriculture and 

forestry sectors, as per previous studies in the Lao People’s Democratic Republic (Kimura K, 2015; 

Russell A, 2015; Van Der Meer Simo et al., 2019). In Ban Hinheup (Figure A2.4), average household 

income mostly comprised tree plantation activities, followed by non-timber forest products, with small 

household businesses contributing the least. Income streams were obtained from the Burapha 

company-farmer cooperation model, where local people were employed in plantation activities and 

they were also being paid for 30-year leases of their land. In the control village (Ban Thoulakhom, 

Figure A2.5), commercial tree plantations were the lowest source of average income, with remittance 

contributing to the largest source of average income, followed by livestock production. By contrast, in 

Viengphoukha (Figure A2.6), rubber plantations accounted for the greatest proportion of average 

income, followed by livestock production, with crop production contributing to the least income. For 

Ban Luang Namtha (Figure A2.7), remittance contributed to the largest proportion of average income, 

followed by tree plantations and lastly non-timber forest products. As plantations and agroforestry are 

pivotal for incomes in the case study villages (Ban Hinheup, Ban Viengphoukha and Ban Luang Namtha), 

they could provide a pathway for poverty reduction. Ban Hinheup and Ban Thoulakhom relied heavily 

on environmental income, as the collection of non-timber forest products for daily consumption, and 

villagers had concerns about future income loss of non-timber forest products if the industrial 

Figure A2.3. Rubber plantation in the Viengphoukha district on 10 November 2020 
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plantations were to replace the natural production forests. To ameliorate any potential concerns, 

management plans for suitable use of non-timber forest products in the province should be developed.  

 

Figure A2.4. Structure of annual household cash and non-cash incomes (USD) in Ban Hinheup 

 
Figure A2.5. Structure of annual household cash and non-cash incomes (USD) in Ban Thoulakhom 
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Figure A2.6. Structure of annual household cash and non-cash incomes (USD) in Ban Viengphoukha 

 
Figure A2.7. Structure of annual household cash and non-cash incomes (USD) in Ban Luang Namtha 
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Descriptive statistics of tree plantation incomes are summarized in Table A2.3. The mean annual 

contribution of tree plantations to household income from the plantation villages tended to be higher 

than in the control village, which may likely relate to the greater tree plantation areas in the three 

plantation villages. Large variations were observed in average household income from tree plantations 

within each village.  

 

Table A2.3. Characteristics for tree plantation incomes in the sample villages (USD/year per household) 

Village 
pseudonym 

Total 
sample 

Mean SD Min. First quartile Median Third quartile Max 

Ban Hinheup 22 1 453.39 1 311.50 180.64 557.86 985.02 1 880.78 5 563.60 

Ban Thoulakhom 
(control) 

22 246.33 1 022.03 0.00 0.00 0.00 0.00 4 781.64 

Ban 
Viengphoukha 

26 3 024.28 1 718.43 1 062.59 2 125.17 2 656.4
7 

3 984.70 7 438.10 

Ban Luang 
Namtha 

25 2 732.97 2 341.21 0.00 850.07 2 125.1
7 

4 250.35 8 500.69 

All four villages 95 1 940.52 2 005.41 0.00 0.00 1 275.1
0 

3 187.76 8 500.69 

 

4.4.3 Large animal production and grazing land 

The majority of villagers in the study areas raised livestock (Table A2.4). On average, farmers in Ban 

Thoulakhom own a greater number of cattle and buffalo than the other three villages. Over the past 

five years, the quantity, quality and security of grazing land available was perceived to have increased 

or remained stable in Hinheup and Thoulakhom village (Table A2.4). For Viengphoukha and Luang 

Namtha, most respondents believed that grazing land quantity, quality and security remained stable 

(Table A2.4).  
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Table A2.4. Ownership and sale of livestock (average head per household) over the last 12 months, and pasture and changes in grazing land proportions over 
the past five years across the four villages 

 Hinheup 
Thoulakhom 
(control) 

Viengphoukha Luang Namtha All four villages 

Large animal production 

Cattle population (average head) 4.36 7.45 6.23 1.92 
4.95 

Cattle sold (average head) 0.27 1.55 2.12 0.28 
1.07 

Cattle consumed (average head) 0.09 0.14 0.08 0.00 
0.07 

Buffalo population (average head) 0.00 3.50 0.19 0.00 
0.86 

Buffalo sold (average head) 0.00 0.91 0.04 0.00 
0.22 

Buffalo consumed (average head) 0.00 0.00 0.00 0.00 
0.00 

Pasture and grazing land in 
the forest 

Quantity of land N 
(%) 

Increased 10 (45.5) 1 (4.6) 2 (7.7) 0 (0.0) 13 (13.7) 
Same 12 (54.6) 21 (95.5) 17 (65.4) 16 (64.0) 66 (69.5) 
Decreased 0 (0.0) 0 (0.0) 3 (11.5) 3 (12.0) 6 (6.3) 
N/A 0 (0.0) 0 (0.0) 4 (15.4) 6 (24.0) 10 (10.5) 

Quality of land N 
(%) 

Increased 6 (27.3) 1 (4.6) 2 (7.7) 0 (0.0) 9 (9.5) 
Same 16 (72.7) 21 (95.5) 15 (57.7) 14 (56.0) 66 (69.5) 
Decreased 0 (0.0) 0 (0.0) 5 (19.2) 5 (20.0) 10 (10.5) 
N/A 0 (0.0) 0 (0.0) 4 (15.4) 6 (24.0) 10 (10.5) 

Security N (%) 

Increased 6 (27.3) 1 (4.6) 1 (3.9) 0 (0.0) 8 (8.4) 
Same 16 (72.7) 21 (95.5) 20 (76.9) 18 (72.0) 75 (79.0) 
Decreased 0 (0.0) 0 (0.0) 0 (0.0) 1 (4.0) 1 (1.0) 
N/A 0 (0.00) 0 (0.00) 5 (19.2) 6 (24.0) 11 (11.6) 
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4.4.4 Perception of the effects of planted forest on wellbeing 

Figure A2.8 shows respondents’ opinions of tree plantation development on their households well-

being. For the Hinheup and Viengphoukha villages, almost all respondents believed that plantations 

made things better for them, but for Thoulakhom, this question was not relevant as the plantation area 

was small. For Luang Namtha, the majority of respondents believed that the plantations made things 

better, but 16 percent believed there was no effect, 8 percent believed that plantations made things 

worse, and 8 percent didn’t know. The rubber plantation is said to be a crucial form of formal and 

informal employment in this village, especially since the price of latex has increased. Rubber latex 

stumpage price is KIP 5 000 to KIP 8 000 per kg. Overall, villagers around the plantation concession 

boundary in the plantation villages tended to receive benefits from the tree plantation compared to 

the control, with villagers using their income to purchase rice. In Ban Hinheup, villagers are also able to 

grow rice between the eucalyptus trees for the first year of a seven-year tree rotation. 

 

Figure A2.8. General perceptions of the effects of planted forest on the well-being of local people across 
the four villages 

 
 
4.4.5 Perception of the effects of tree plantations on the environment 

Villagers were asked to report on their perceptions of the effects of the plantation on the environment 

(Figure A2.9, A2.10, A2.11 and A2.12), with the effects of eucalyptus differing from that of rubber. For 

Ban Hineheup (Figure A2.9), all respondents believed that the eucalyptus plantation had a neutral or 

negative impact on water quality, almost all believed it had a neutral impact on climate, and half 

believed that it had a neutral impact on biodiversity, habitat and soil. A further 32 percent believed that 

the impact on biodiversity and habitat was negative, and 36 percent believed the impact on soil was 

negative. Over half of respondents believed the impact on landscape was neutral, with a further 

40 percent believing this impact was positive.  
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For Ban Thoulakhom (Figure A2.10), all respondents believed the impact of the rubber plantation on 

the landscape was neutral, with 72 percent also believing that the impact on climate was neutral. The 

majority also reported the impact of rubber plantation on water quality to be neutral. More than half 

of respondents reported the impact of rubber plantation on biodiversity to be neutral, with a further 

27 percent reporting it to be positive. For habitat, half reported the impact to be neutral, and for soil, 

46 percent reported the impact to be neutral.  

 

For Ban Viengphoukha (Figure A2.11), half of respondents found the impact of rubber plantations to 

be neutral on biodiversity and soil, with the other half finding it to be negative. Almost three-quarters 

of respondents found the impact of rubber plantation to have a negative effect on climate, with 

65 percent also finding it to have a negative impact on water. The overwhelming majority of 

respondents believed rubber plantations had a neutral effect on landscape, with just over half believing 

the impact on habitat was negative.  

 

For Ban Luang Namtha (Figure A2.12), 80 percent of respondents found the impact of rubber 

plantations to be negative on water quality, with 60 percent finding it to have a negative effect on 

climate and habitat. The majority of respondents believed that rubber plantations had a neutral effect 

on landscape, with 20 percent believing the effect was positive. Almost half of respondents believed 

there was a negative impact on soil and biodiversity, with a further 32 percent believing the effect was 

neutral. The villagers from Ban Viengphoukha and Ban Luang Namtha believed that the latex odour 

from the rubber factories as well as soil erosion were major issues for rubber development, however 

they had faith that long-term planning by the Government could alleviate these issues. Rubber 

plantations were perceived to have a higher economic contribution to local people, whereas eucalyptus 

plantations created opportunities for intercropping crops in the plantation.  

 

Figure A2.9. General perception of the effects of planted forest on the environment in Ban Hinheup 

 
 



 

89 
 

Figure A2.10. General perception of the effects of planted forest on the environment in Ban 
Thoulakhom 

 

Figure A2.11. General perception of the effects of planted forest on the environment in Ban 
Viengphoukha 
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Figure A2.12. General perception of the effects of planted forest on the environment in Ban Luang 
Namtha 
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5. Conclusions 

This report provides an analysis of FAO-supported data assessing the impact of industrial tree 

plantations on smallholders and livestock production in the Lao People’s Democratic Republic. Four 

villages were recruited for this study, including a control village with just 60 ha of plantation, and three 

other villages with over 127 ha of rubber and/or eucalyptus plantation. Results revealed that villages 

surrounding the plantation concession boundaries tended to receive the highest average income from 

tree plantations, with the control village heavily relying on remittance and livestock production. The 

highest average tree plantation income was received in Ban Viengphouka, with variability observed in 

tree plantation income within each village. The control village had the greatest average number of 

cattle and buffalo per household, which may be due to limited access to grazing land in villages with 

expanding industrial plantations. Further, rubber plantations are laborious with farmers spending most 

of their time tapping trees to collect latex each day, reducing their opportunities to undertake other 

livelihood activities.  

 

Over the past five years, the quantity, quality and security of grazing land was perceived to have either 

increased or remained stable across the four villages. The overwhelming majority of respondents in Ban 

Hinheup, Ban Luang Namtha and Ban Viengphouka believed that the establishment of planted forests 

had improved their wellbeing, but that plantations had mostly negative or neutral impacts on 

biodiversity, climate, habitat, landscape, soil and water. Results also suggest that the impacts of 

plantations depend on plantation type, with opportunities provided at the eucalyptus plantation to 

intercrop annual crops for additional income.  

 

The conversion of forest land for commercial tree plantation development needs to be carried out in 

accordance with the national laws to mitigate potential negative impacts and ensure land use is in 

accordance with the target, as well as to facilitate the management and protection of trees and ecology 

in the rich forests. Some companies in the country have made substantial progress in adopting 

integrated agroforestry systems with high achievement in germplasm and silvicultural techniques 

(Phimmavong et al., 2019; IFC, 2020). Therefore, it is important for smallholders in other parts of the 

country to be able to access the best agroforestry practices as well as germplasm and silvicultural 

knowledge to make their plantations more productive and profitable, offering a pathway away from 

rural poverty.  
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6. Policy recommendation brief 

6.1 Rationale 

The Lao People’s Democratic Republic aspires to restore forest cover to 70 percent by 2030, by 

restoring 8.2 million ha of protected forests, 4.7 million ha of conservation forests, 3.1 million ha of 

production forests, and establishing 500 000 ha of industrial tree plantation on degraded land (DOF, 

2020a). To achieve this, the Government has introduced policy instruments for promoting forest 

plantation investment together with the protection, restoration and development of forests and forest 

lands. Currently, there are over 500 000 ha of productive forest plantations, with fast growing 

eucalyptus dominating in Central Lao People’s Democratic Republic, and rubber plantation increasing 

in the North. Most plantations are run by multinational companies, with demand driven by Chinese 

investment, with most rubber latex exported to China (Smith et al., 2020).  

 
While some communities have been reported to receive positive benefits from the establishment of 

plantations, such as the creation of employment and subsequent poverty reduction (Phimmavong et 

al., 2019; Phimmavong and Keenan, 2020), rehabilitation of degraded land, as well as climate change 

mitigation and adaptation (MAF, 2005; Newby et al., 2014; DOF, 2020a), there are also concerns about 

the negative impacts on the local community and environment (Hanssen, 2007; Kenney-Lazar, 2012; 

Baird, 2019). These concerns have increased over the past decades as plantations have encroached 

into natural forest area. Systems of oversight for social and environmental impacts and benefits of 

plantations have not been well enforced, and local peoples’ customary rights are not well clarified when 

investors access the land before land concessions for plantations are approved. 

 

6.2 Policy recommendations  

Given the rapidly dynamic policies, executing complex policy change needs sustained effort, and related 

state organizations need to be proactively involved in dialogue with industries and the communities to 

be more effective. Future policy options for sustainable planted forest development in the country 

should ensure that commercial forest plantations offer the pathway for economic, environmental and 

social benefits for rural communities. Based on this study’s findings, the following interventions are 

recommended: 

 

• Enforce laws and regulations to avoid any encroachment of plantations in primary forests and 

develop a specific guideline for Environmental and Social Impact Assessment (ESIA) for 

plantations. 

• Create a management plan for the sustainable use of non-timber forest products in the province 

with more frequent interactions with local communities. 

• Require all plantation investments to be consistent with international standards, guidelines and 

codes of practices related to planted forests and trees such as FAO’s voluntary guidelines for 

Planted Forests and Trees, and the International Tropical Timber Organization (ITTO) guidelines 

for the establishment and sustainable management of planted tropical forests. 
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• As experienced elsewhere, by adopting integrated agroforestry systems, the country can restore 

degraded lands to achieve the national target and support local livelihoods by improving food 

security and providing a pathway to reduce poverty. 
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Executive summary 

This project aimed to determine the impact of planted forest on smallholder livestock farming and 

livelihoods in Cambodia. Three plantation sites were selected, including an oil palm and rubber 

plantation under the Mong Reththy Group Company in Sihanoukville province, and a banana plantation 

at the Green Island Company in Kratie. Literature review, as well as a collection of data from semi-

structured interviews, household surveys and participant observations were performed. The literature 

revealed that ruminant animal development is a top priority in Cambodia, with policies and institutions 

in place to promote ruminant animal raising. However, the establishment of plantations seems to have 

mixed effects on the rearing of livestock and smallholder livelihoods. In the rubber and banana 

plantation, ruminant populations were perceived to be in decline or unchanged, which may be due to 

a loss of grazing land, restriction on animal access in the plantation, threats posed by the companies 

when animals destroy crops, as well as local water pollution. Nevertheless, oil palm plantations are the 

most compatible with ruminant raising, as animals can roam freely under the trees once the trees reach 

five or six years of age. Ruminants can help weed control and drop manure for soil fertilizer, and 

concurrently the trees are provided with nutrients to assist with their growth, making this arrangement 

mutually beneficial. As a result, the number of ruminants in villages where animals can roam are 

thought to be rising.  

 

It is important to ensure that concessionaires are able to generate maximum benefits from their 

business, to improve the livelihoods of farmers and generate their incomes through support to 

sustainable and profitable livestock raising. Therefore, based on the findings from the study, this paper 

proposes the following interventions: 

 

1. Since ruminants are considered to accumulate wealth for households, crops that are favourable 

for ruminant animal raising should be promoted. 

2. A close collaboration between plantation companies and local villagers should be established 

to allow villagers to access previously available resources, such as non-timber forest products, 

without causing harm to the plantation. In the oil palm plantation, this may lead to ruminants 

being able to graze in areas where trees are yet to be planted, instead of the land being closed 

off and laying idle. A good rapport between the plantation and villagers will help to minimize 

issues over animal confiscation, roadblocks and land ownership. 

3. The environmental impacts of plantations, including deforestation and decline in water quality, 

and social impacts such as public land for grazing areas should be carefully assessed and 

mechanisms for grievance and compensation should be established, monitored and evaluated. 

4. There was limited support at the research sites suggesting that more technical support and 

medical supplies be provided to local villagers. Veterinarians should be made available to 

villagers, as most of them cannot find support when their animals are sick. Regular vaccination 

should also be promoted to reduce the incidence of diseases. 

5. Smallholder farmers should be educated on cattle rearing practices, including appropriate 

breeds for higher yield and the tropical climate, as well as feeding, rearing and animal health 

procedures. Forage and seedings should be offered to villagers to compensate for the loss of 
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grazing land. Small-scale farming enterprises should also be promoted to supply the local 

market with meat and milk, and concurrently maintain the local work force.   



 

103 
 

1. Background  

Cambodia is a country in mainland Southeast Asia, bordered by the Lao People’s Democratic 

Republic to the Northeast, Thailand to the North and West, Viet Nam to the East Southwest, and 

by the Gulf of Thailand to the South and Southeast. The country covers an area of 

181 035 square kilometres and is divided into 24 provinces and one municipality. Cambodia lies 

entirely in the tropics with a tropical monsoon climate and warm temperatures throughout the year 

with two distinct seasons, namely the rainy and dry season. The rainy season typically goes from 

May to November, and dry season goes from December to April. The level of rainfall is variable for 

each region, resulting in periodic droughts and floods throughout the country. The abundant land 

resources, fertile soil and availability of water are favourable for agriculture and forest growth in 

Cambodia. The forest land, including planted forests, covers almost half of the total land area, while 

agricultural land shares 18 percent of the total land area (MoE, 2018; NIS, 2014). 

 

Cambodia’s population has gradually risen over the last four decades, going from 6.6 million people 

in 1980 to 16.48 million people in 2019 (World Bank, 2020). In 2019, the population growth rate 

was 1.4 percent and the population density was about 90 people per square metre. That year, 

three-quarters of the population was rurally based, with just one-quarter located in urban areas. 

Almost one-third of the population is employed in the agricultural sector, but with ongoing 

establishment of planted forests, there are concerns about the displacement of livestock grazing 

areas and consequential impacts on smallholders.  
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2. Objectives and scope of the case study 

The objectives of this study were to:  

1. understand the changes and characteristics of smallholders’ livestock and plantation 

development; 

2. assess the impacts of smallholders’ plantation development on livestock production; 

3. propose recommendations (policies/technical support) to enhance the contribution of 

livestock farming and plantation forestry to smallholder livelihoods. 
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3. Methods  

3.1 Literature review 

Secondary sources from government and research institutions were reviewed. These documents 

included: 

1. Rectangular Strategy for Growth, Employment, Equity and Efficiency, Phase III and Phases 

IV of the Royal Government of Cambodia 

2. National Strategic Development Plan (NSDP) 2019-2023 

3. Agriculture Strategic Development Plan (ASDP) 2019-2023 

4. Strategic Planning Framework for Livestock Development 2016-2025 

5. Legislation of the animal health and production 

6. Forestry and Wildlife Resources Management and Development 

7. Investment project on Economic Land Concession, Ministry of Agriculture, Forestry and 

Fisheries 

3.2 Primary data collection 

Primary data collection was performed by research teams from the Asian Vision Institute (AVI), 

General Directorate of Animal Health and Production (GDAHP), and Ministry of Agriculture, Forestry 

and Fisheries from November 2020 to January 2021. Two companies with three plantation models 

were selected for an in-depth study, namely Mong Reththy plantation and the Green Island 

Company. A field survey was conducted for four to five days at each site, with Mong Reththy 

plantation visited from 25 to 29 November 2020, and the Green Island Company visited from 21 to 

26 December 2020 and 4 to 8 January 2021. Primary data collection involved semi-structured 

interviews, household surveys and participant observations.  
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3.3 Semi-structured interviews  

Interviews were conducted with plantation company representatives, local authorities and villagers 

to understand changes in geography, living conditions and livelihoods of people in the area once 

the commercial plantation was established. The general manager and the security guard of the 

plantations were interviewed for Mong Reththy Company and for Green Island Company, 

respectively.  

 

3.4 Household survey 

Ten villages surrounding the plantation sites were selected for this study, including seven near 

Mong Reththy and three from Green Island (Table A3.1). Fifty households in the surrounding 

villages at each plantation were surveyed by a team of three to five researchers. Household 

selection criteria involved owning animals and having been impacted by the plantation. The target 

audience was native residents or villagers who were around before the establishment of the 

plantations. Households containing new immigrants that arrived less than two years ago were 

excluded from participation. A questionnaire was distributed to determine how commercial 

plantations impact smallholder farmer livelihoods and livestock. The questionnaire was divided into 

four parts, describing i) socio-demographics; ii) socio-economic status; iii) access to land and forest 

resources; and iv) conflict resolution mechanisms. There were 89 questions in total, which took one 

to one and a half hours to complete.  
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Table A3.1. Site selection for oil palm, rubber and banana plantations 

Site Plantation District Commune Village 

Mong Reththy Plantation Rubber plantation Prey Nob Tanei Tapov 

Steung Hav Keopos Keopos 

Oil Palm Kampong Seila Steung Chay Monorom 

Svay 

Tanie 

Tromong Em 

Anlong Kroper 

Green Island Company Banana Sanbou Kbal Domrei Chang Horb 

Outron 

Srae Sbov 

 

3.4.1 Participant observations 

Informal discussions and observations of villagers were undertaken to obtain information not 

provided in the questionnaire (Figure A3.1). The research team was able to cultivate personal 

relationships with the villagers and obtain information on their behaviour, household assets, 

natural resources, physical infrastructure, local livelihoods, as well as opportunities and challenges 

in the plantation areas. 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

3.5 Data entry and analysis 

Data collected from the household surveys were collated and combined with information collected 

from the semi-structured interviews and participant observations. Data were converted into CSV 

format and imported into R Studio for descriptive statistics and numerical summaries using ggplot2. 

 

Figure A3.1. Photo of interview with villager 
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4. Results and discussion 

4.1 Gross domestic product  

In 2019, Cambodia’s gross domestic product (GDP) was worth USD 27.09 billion, with the service 

sector contributing to 38.9 percent of the GDP, followed by the industry sector contributing to 

34.2 percent, and the agricultural sector contributing to 20.7 percent (Statista, 2020). The 

agricultural sector’s contribution to GDP has declined from 2015 to 2019 (Figure A3.2). The 

livestock and forestry contributions to GDP have remained relatively stable between 2015 and 

2019, but crops experienced a downwards trend and fisheries experienced an upwards trend 

(Figure A3.3). In 2019, crops (rice production) was the largest contributor to agricultural GDP, 

followed by fisheries, livestock, and poultry and logging (Figure A3.3).  

 

Figure A3.2. Agricultural sector contribution to GDP in Cambodia between 2015 and 2019 

 
Source: Data from the National Institute of Statistics, 2019.  
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Figure A3.3. Agricultural sub-sectors contribution (%) to GDP between 2015 and 2019 

 
Source: Data from the National Institute of Statistics, 2019. 

 

4.2 Livestock production  

Cambodia has set a goal to ensure food security, increased incomes, creation of employment and 

improvement of nutritional outcomes for all its people (RGC, 2016). Accordingly, a National 

Strategic Planning Framework for Livestock Development (2015–2016) has been prepared. The 

livestock industry contributes to rural development and poverty alleviation by elevating food 

security through provision of a rich source of protein, with ruminants also acting as wealth 

accumulators and draught power for rural farmers. For mixed crop-livestock farmers, animal dung 

can additionally be used on crops as fertilizers.  

 

The animal populations in Cambodia between 2016 and 2020 are presented in Table A3.2. Over 

time, cattle, buffalo, draught, swine and horse populations have declined at national level, whereas 

poultry and small ruminants (sheep and goat) have increased. This decline may be attributed to the 

loss of available grazing land for the rearing of large ruminants.  
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Table A3.2. Livestock and poultry populations in Cambodia between 2016 and 2020 

Species 
Year 

2016 2017 2018 2019 2020 

Cattle 2 920 314 2 971 722 2 928 534 2 779 762 2 848 576 

Buffaloes 523 514 508 656 500 995 447 385 423 825 

Draught 1 051 625 935 239 836 301 717 902 648 729 

Swine 2 970 624 3 074 283 2 747 855 2 185 924 2 516 679 

Poultry 35 733 761 36 244 939 38 166 751 40 395 453 48 062 169 

Horse 5 674 5 137 4 296 3 801 2 971 

Sheep 467 461 459 648 1 725 

Goat 28 977 28 907 26 447 27 740 30 281 

Source: Data from the Ministry of Agriculture, Forestry and Fisheries, 2020. 

 

About half of Cambodian households engage in agriculture, with 88 percent growing various types 

of crops, and 75 percent raising livestock and poultry (NIS, 2019). In Cambodia, cattle, buffalo, pigs 

and poultry are raised by farmers in either small-scale (65 percent of farms) or commercial 

production systems (35 percent of farms) for local supply. In 2020 alone, exportation led to an 

estimated USD 1.8 million earned from animal production (MAFF, 2020). In Cambodia, there were 

1 293 commercial animal farms with 16 920 animals recorded in 2020 (GDAHP, 2021).  

8.  

Small-scale family-type production systems are characterized by the rearing of cattle and buffalo, 

with an average 3.8 animal heads per household (CIAS, 2019). Most farmers raise animals for self-

consumption and to save income. The main cattle breeds reared are from the Bos indicus 

subspecies, including Haryana cross-breeds, Brahman cross-breeds and Khmer cattle. Haryana and 

Brahman cross-cattle are located in the Kandal province and areas surrounding the Mekong river, 

whereas Khmer cattle are dispersed all over the region, expect for Kandal. The main buffalo breeds 

are the mountain and plain buffalo (Sothoeun, 1999). Rearing of livestock has not progressed in 

quantity, productivity or technology, with a large proportion of large ruminants fed with rice straw 

and other crop residues, grasses, weeds and shrub feedstuff. Animals are often unleashed in the 

forest to access this free feed. 

 

The rearing of a few pigs per family represents 45 percent of the pig population in the country 

(MAFF, 2020), with pigs fed kitchen waste, rice bran, broken straw or raw materials. The raising of 

local chicken breeds is conducted by almost all agricultural holdings in rural areas, with 64 percent 

of these chickens supplied to the local market due to taste preferences of domestic consumers 

(MAFF, 2020). Chickens scavenge with or without supplementary feed of rice and are rarely 

confined to chicken coops at night-time. Diseases including Newcastle disease, fowl cholera and 

fowl pox are rife and lead to high mortalities, but chickens are not vaccinated due to poor 

knowledge amongst farmers, a lack of finance and poor distribution of vaccinations (MAFF, 2020). 
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Most farmers in Cambodia rely on traditional techniques for the rearing of their animals (Figure 

A3.4) and often lack veterinary support. A report from the General Directorate of Animal Health 

and Production (GDAHP, 2021) highlighted the main challenges for animal husbandry as lack of 

feed, high mortality and morbidity, breeding of low-yielding breeds, limited grazing land, lack of 

extension and technology, poor marketing strategies and lack of credit for animal production.  

 

4.3 Plantation outlook 

Cambodia’s forestland covers an area of 8 742 401 ha, which equates to 48.4 percent of the total 

land area (MoE, 2018). This area has declined by 25 percent from 1965 to 2016, related to increased 

population, land expansion for urbanization and industrial development, agricultural industries and 

forest logging (MoE, 2018). Deciduous forest covers the largest area of the total forest land 

(18.4 percent), followed by evergreen forest (15.8 percent) and semi-evergreen forest 

(5.9 percent) (MoE, 2018). A small proportion of land comprises flooded forests, mangroves, pine 

forests and bamboo (MoE, 2018). These forests are essential for ecological functioning, habitats for 

biodiversity, non-timber forest products (NTFPs), traditional agricultural land and grazing areas. 

Rubber plantation makes up 2.8 percent of the total forest area, with oil palm plantation covering 

just 0.28 percent (MoE, 2018). 

 

According to the Cambodian Law on Land (2001), economic land concession refers to the long-term 

lease of state land to a legal person or entity to have ownership and use of land for economic 

activities such as agricultural plantations, animal raising, mining, industrial parks, ports, special 

economic zones. The concession land can be up to 10 000 ha, with a maximum period of leasing of 

99 years. From 1996 to 2017, the Cambodian government granted 1 162 238 ha to 270 projects in 

18 provinces throughout Cambodia to both national and international corporations (MAFF, 2020; 

ODC, 2015).  

 

While the Cambodian Law on Land aimed to maximize economic development through effective 

use of land, there have been negative environmental and social impacts associated with some 

agricultural land practices, such as the development of rubber plantations. Around 29 percent of 

humid primary forest was lost to deforestation from 2002 to 2019 (GFW, 2021). To address this 

issue, the Government has introduced various measures including: i) the establishment of an inter-

ministerial committee for addressing land conflicts; ii) stopping the issuance of any new licenses for 

economic land concessions; iii) appropriating licenses from the companies that violate their 

Figure A3. 4. Free grazing cows surrounding the economic land concession 
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contracts; iv) transferring economic land concessions from the Ministry of Environment to the 

Ministry of Agriculture, Forestry and Fisheries; v) strengthening environmental and social 

safeguards, and environmental management of concession land. These interventions have slowed 

the rate of deforestation in Cambodia (RGC, 2016; MoE and MAFF, 2014), with the rate of forest 

cover loss declining by more than double in 2019 compared with 2013 (GFW, 2021).  

 

4.4 Legal and institutional arrangements for livestock and forest 

management  

A range of legal arrangements have also been implemented for the management of livestock and 

forests in Cambodia to: i) improve animal health and production; ii) conserve and protect natural 

resources; iii) prevent, reduce and control pollution; iv) ensure sustainable management of forests; 

and v) register indigenous community land. 

 

4.4.1 Institutions in charge of animal health and production 

The animal health and production sectors are under the mandate of the General Directorate of 

Animal Health and Production, from the Ministry of Agriculture, Forestry and Fisheries. These 

sectors manage animal health and production; protect human and animal health and well-being 

and the environment; and prevent disease outbreaks and infections. The institution is tasked to 

develop policies, strategies and plans, and enforce laws and regulations surrounding animal health 

and production. 

 

4.4.2 Institutions in charge of forestland management 

There are three main ministries in charge of forestland management: Ministry of Agriculture, 

Forestry and Fisheries, Ministry of Environment, and Ministry of Land Management, Urban Planning 

and Construction. 

 

There are two main institutions under the Ministry of Agriculture, Forestry and Fisheries, namely 

the Forest and Fisheries Administration. The Forest Administration is responsible for i) issuing 

regulations governing forest activities to ensure the sustainable management of the permanent 

forest estate; ii) collecting data on state forests to determine a sustainable production level; and 

iii) assessing boundaries, classifying and demarcating forest areas. The Fisheries Administration is 

in charge of managing flooded forests. For the Ministry of Environment, the General Department 

of Administration for Nature Conservation and Protection is in charge of managing approximately 

7.5 million ha of protected areas. The Ministry of Land Management, Urban Planning and 

Construction is in charge of land management, including nationwide forestland.  
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4.5 The impact of commercial plantations on smallholder livestock 

farmers and their livelihoods 

4.5.1 Plantation sites 

Mong Reththy plantation was established in 2004 and plants a variety of commercial crops 

including oil palm, rubber, mango, durian and rambutan. This study focused on oil palm and rubber, 

which cover 16 000 ha and 4 000 ha of land, respectively. The oil palm plantation is run under the 

economic land concession scheme, whereas the rubber farm runs under private land of the 

company. Approximately 10 000 staff are employed at Mong Reththy plantation, including both 

locals and immigrants, with 30 percent working in either the oil palm or rubber plantation, or the 

pig farm. The Green Island Company mainly produces banana crops, with 11 000 ha of land run 

under the economic land concession scheme.  

 

4.5.2 Demographics of questionnaire respondents 

A total of 100 respondents participated in the study across the ten villages (see Table A3.5, 

Supplementary material) and three plantation sites, with the majority aged between 26 to 50 for 

the banana and rubber plantations, and 51 to 64 for the oil palm plantations, respectively (Table 

A3.3). The number of male and female respondents from the banana plantation was similar, while 

there were more males from the oil palm plantation, and more females from the rubber plantation 

(Table A3.3).  

 

Table A3.3. Demographics of respondents in the three plantation sites 

Variable Categories 
N (%) 

Banana Oil palm Rubber 

Age (years) 

18–25 3 (6.0) 0 (0) 1 (6.7) 

26–50 25 (50.0) 10 (28.6) 7 (46.7) 

51 - 64 18 (36.0) 24 (68.6) 6 (40.0) 

> 65  4 (8.0) 1 (2.9) 1 (6.7) 

Sex 
Male 26 (52.0) 24 (68.6) 4 (26.7) 

Female 24 (48.0) 11 (31.4) 11 (73.3) 

 

4.5.3 Responses to questionnaire 

When respondents were asked if the plantation company has done anything for them or the 

community, almost all disagreed for the banana (96 percent) and rubber (87 percent) plantations, 

but the majority agreed for the oil palm plantation (77 percent). When respondents were asked 

how they thought the number of livestock had changed after the introduction of the plantation, 

73 percent from the rubber plantation believed there was no change, whereas 41 percent from the 

banana plantation believed there was a decrease in livestock numbers, with a further 10 percent 

reporting a sharp decrease. By contrast, at the oil palm plantation, 37 percent of respondents 

believed that livestock numbers had increased, and a further 26 percent thought they had sharply 

increased after introduction of the plantation (Figure A3.5). 
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Figure A3.5. Perceived number of livestock after the establishment of the banana, oil palm and 
rubber plantations 

 
Figure A3.6. Respondents’ perceptions of forest land access before and after the establishment of 
the banana, oil palm and rubber plantations 
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Access to the forest differed before and after the establishment of the three plantations (Figure 

A3.6), with 97 percent of respondents from the banana plantation finding it difficult or very difficult 

to access the forest after the plantation was introduced. For the rubber plantation, 71 percent of 

respondents found it difficult, and for oil palm, 44 percent found it difficult and 34 percent found 

no change (neutral) once the plantation was introduced.  

 

For access to forest resources, almost all respondents in the banana plantation found grazing land 

and non-timber forest products to decrease, but 80 percent perceived no change (neutral) to 

agricultural land. Similarly, the majority of respondents from the oil palm and rubber plantations 

perceived no change to agricultural land. In the oil palm plantation, half of respondents perceived 

no change to grazing land, but 27 percent believed there was a decrease. Almost half of 

respondents (47 percent) perceived there to be a decrease in non-timber forest products in the oil 

palm plantation. For the rubber plantation, two-thirds of respondents believed there was a 

decrease or no change (neutral) (Figure A3.7).  

 

Figure A3.7. Respondents’ perceptions of agricultural land, grazing land and non-timber forest 
products access after the establishment of the banana, oil palm and rubber plantations 
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4.5.4 Responses to key informant interviews  

Respondents’ perceptions of the impact of plantation establishment at the oil palm, rubber and 
banana plantations are presented in Table A3.4.  
 

Oil palm plantation 

 

The results of the key informant interviews additionally revealed that all respondents raised their 

cattle and buffalo as a means of wealth accumulation, rather than for ploughing and transportation. 

When needed, farmers will sell their animals to pay for new houses, children’s education, family 

events, loans, health treatment or other urgent needs. A healthy cow can be sold on average for 

USD 375, with larger cows fetching USD 600 and buffalo ranging between USD 750 and USD 1 000 

per head. The primary incomes of villagers involved formal employment, grocery sales, informal 

labour or remittance. Villagers reportedly plant vegetables, farm rice with mixed crop-livestock 

systems, and/or they plant cash crops including mangos, cashews, sugar and banana for additional 

income and their own household consumption.  

 

Prior to the establishment of the oil palm plantation, dissemination meetings were hosted by local 

authorities and representatives from the company about the proposed plantation. Most of the land 

was granted by the Government under economic land concessions, but much of it was taken from 

land inherited by villagers. These villagers were compensated with land in other areas and/or made 

income from the land they sold.  

 

Banana plantation 

 

In the areas surrounding the banana plantation, villagers cultivate rice, bananas, cashews and 

mangoes for household consumption, but there is not enough surplus for sale. Villagers also visit 

nearby forests to collect non-timber forest products including vegetables, rattans, bees, firewood, 

animal feeds, and to go hunting. The livestock in this area consists of buffalos, cattle, pigs, chickens, 

ducks and pigeons - raising pigs is too labour consuming, feed is costly, water consumption is high 

and profit is low. Poultry are commonly raised for household consumption. Livestock populations 

surrounding the plantation have experienced outbreaks of diseases. Even though buffaloes can be 

sold at a higher price, villagers prefer the rearing of cattle because buffaloes tend to consume a lot 

of water and the water source is located deep in the plantation and it is therefore time-consuming 

to go get it. This water also tends to be polluted with fertilizers and pesticides which are used in the 

plantation. At the banana plantation, there is a good irrigation system, warehouse, storage facility, 

cleaning pond, as well as a fertilizer and pesticide pond.  
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Table A3.4. Respondents’ perceptions of the impact of plantation establishment on the economy, 
infrastructure, ruminant raising, access to non-timber forest products and water quality 

Plantation Impact Before After 

Oil palm Employment 

and the 

economy 

Rotational rice farming and 

animal husbandry used to be the 

main sources of income for 

villagers. 

There have been employment 

opportunities supplied by the 

plantation, which provide villagers 

with more income than their 

traditional farming or forest incomes. 

In turn, by reducing visits to the 

forest, villagers are less exposed to 

poisonous snakes, malaria, dengue 

fever and wild animals. In addition to 

income from the plantation, workers 

can receive benefits such as overtime, 

health care, support for funerals, as 

well as education on agricultural 

techniques. The income received is 

higher when more than one family 

member works for the plantation 

company. 

 

Land prices have sharply increased 

due to an influx of migrants coming 

for employment opportunities. 

Villagers benefit as they can sell their 

land for a higher price and invest the 

output into their livestock businesses. 

Infrastructure 

changes 

Infrastructure was poorly 

developed, with villagers rarely 

travelling outside of their village. 

Travel to a nearby town would 

take one to two days, even if the 

destination was close by. There 

was no electricity or clean water, 

limited access to sanitation 

facilities, no health care centres, 

poor road conditions and no 

schools or pagodas. 

Some villages have been blocked off 

by the plantations meaning that travel 

to and from the village requires 

access by a security guard via the 

plantation. This is particularly 

inconvenient in times of emergency, 

for example if a family member is sick. 

However, infrastructure has been 

greatly improved, with good road 

conditions, electrical and water 

supply, new schools, hospitals, 

emergency services, restaurants and 

shops. There is also free 

transportation to primary school 

students in one of the villages. 

Potential for 

raising 

ruminants 

Cattle and buffalo were 

commonly raised and left to free 

graze in public land, and drink 

water in natural pond and 

streams. 

The plantation’s strict regulations do 

not allow the animals to enter the 

plantation areas when the palm trees 

are young. Instead, villagers must 

supervise their stock at all times, 

which is time-consuming and 

displaces them from other income 

generating activities. If cattle are 

caught on plantation land, villagers 
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Plantation Impact Before After 

must pay fines to the company, and 

they are often fearful of company 

representatives. There have also been 

cases of livestock being poisoned by 

pesticides at the base of the palm 

trees. 

 

In the first six years of plantation 

establishment, most villagers stopped 

raising ruminants and instead raised 

pigs or chickens and were involved in 

other activities including making rice, 

wine, and/or constructing houses or 

making handicrafts. However, once 

trees were aged six and above, the 

villagers can access the plantation 

land for grazing. Ruminants can 

provide natural fertilizer to the oil 

palm plants and help with weed 

control. 

 

Access to 

NTFPs 

Livelihoods were dependent on 

natural resources and forests. 

Villagers cannot access the forest to 

collect NTFPs as easily. 

 

Water quality No clean water supply so 

villagers would access natural 

sources. 

Pesticides and fertilizers are 

commonly used on the ground and 

underground and, as a result, water 

pollution has led to increased 

expenses for purchasing drinking, 

healthcare, food and agricultural 

products. Villagers are fearful of using 

water from natural streams and there 

have been cases of diarrhoea or 

dizziness. 

Rubber Employment 

and the 

economy 

Traditional small-scale fishing 

was one of the main sources of 

income for villagers. 

Some villagers have received full-time 

or part-time employment by the 

company, and benefit from salary and 

incentives. Some family members, 

particularly older ones, can run small 

grocery shops, raise poultry and 

garden at home. Modern day fishing 

techniques are now used. Other 

villagers generate income through 

vocational skills such as barbering, 

working at a salon, building or guiding 

tours. 

 

Villagers now experience increased 

expenses for electricity, education, 

and gasoline for transportation, as 
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Plantation Impact Before After 

well as increased food expenses due 

to resource depletion. The benefits 

from the rubber plantation largely go 

to staff of the company that are new 

immigrants. The company has 

established community housing, 

roads, clinics and services for the 

employees who live in the plantation. 

Infrastructure 

changes 

Physical infrastructure was very 

poor, with a lack of electricity, 

clean water supply, inadequate 

agricultural irrigation, limited 

access to sanitation facilities, no 

health centres, poor road 

conditions and no schools or 

pagodas. Travelling was time-

consuming and limiting during 

times of emergency. 

Road conditions have since improved, 

with villages having access to 

electricity and water supply, new 

school and health buildings, 

emergency services, local markets, 

restaurants and petrol stations. 

Potential for 

raising 

ruminants 

Villagers would raise cattle and 

buffaloes to roam freely in the 

public land for grazing. 

 

Villagers can no longer leave their 

livestock unsupervised. If cattle and 

buffalo enter the plantation, villagers 

are fined. Rubber trees cannot 

withstand the hooves of the animals, 

and animals can destroy the materials 

installed for rubber latex collection. 

For this reason, only eight households 

are currently raising buffalo. 

Access to 

NTFPs 

Fish resources were abundant. There is a loss of public land including 

forestland, grassland, local waterways 

and streams which were used by 

villagers for subsistence and to 

generate income. Fish resources have 

been depleted, and forests are being 

cleared and are inaccessible. 

 

There is increased competition in 

fishing activities, with fishing gear 

targeting large-scale fishing. 

Resources are being exploited quicker 

than they can be regenerated, and 

commercial boats are approaching 

nearby sea space. 

Water quality Natural water sources were used. Local water sources are being 

polluted by pesticides and fertilizers. 

Villagers have serious concerns about 

water pollution and won’t drink the 

natural sources anymore. Water 

reservoirs and running water sources 

have been introduced. 
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Plantation Impact Before After 

Banana Employment 

and the 

economy 

Forests were the primary sources 

of local incomes. 

Villagers surrounding the plantations 

can work in harvesting, labour, 

packaging, administration and 

security guarding. These employment 

opportunities reduce the risk that 

villagers face when entering the 

forests. 

Infrastructure 

changes 

- Physical infrastructure has been built 

in the villages, which helps villagers’ 

have better access to nearby towns 

for the markets. 

Potential for 

raising 

ruminants 

Livestock were raised for food 

and transportation, with villagers 

relying heavily on traditional 

techniques. 

Most of the villagers have sold their 

buffalo and instead use farm 

machinery for cultivation, which saves 

time and is more convenient. 

Machinery use also presents 

challenges, as broken machinery, 

money spent on gasoline and learning 

farming techniques entirely different 

from their traditional practices. In 

response to livestock being released 

on plantation land, villagers have 

heard gunshots from the security 

guards. For villagers that still have 

livestock, grazing land is shrinking and 

they must be closely monitored. 

Access to 

NTFPs 

Villagers would enter the forests 

to collect mushrooms, wild 

orchids, wild fruits, non-timber 

materials for traditional 

medicine, resin and firewood. 

They would also hunt. 

 

Villagers have lost their traditional 

way of life, with restrictions limiting 

their access to forest land. Logging 

has been banned in the area, and 

anyone caught logging is subject to 

arrests or confiscation of 

transportation such as bikes or 

tractors. Villagers face fines between 

KHR 1-2 million (USD 250–500). 

Water quality Before the plantation, the 

farmers released animals at ease 

into the forests for water access 

and grazing, while they went into 

forests. The animals were able to 

consume water by themselves, 

with no harm. 

The plantation requires fertilizers and 

pesticides which pollute the water 

sources. Most family members within 

the village have fallen ill from 

consuming this water. Animals can 

also get sick from this. 
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5. Conclusions 

The impact of planted forest on smallholder livestock farmers seems to differ according to the type 

of plantation. The case studies at the three plantation sites (oil, rubber, banana) reveal that 

ruminant animals are important for local incomes and poverty reduction, but their perceived 

populations are in decline in some plantations. For the banana and rubber plantation, ruminant 

populations were either declining or unchanging which may be due to a reduction in grazing land, 

pollution of local water sources, and fines and threats from the company. For oil palm production, 

however, the rearing of livestock is still possible, with animals allowed into the plantation once trees 

are five or six years of age. It is therefore important that the national Government give priority to 

crop species that are both economically viable and compatible with the rearing of livestock to 

maintain incomes and food security within Cambodia. A good rapport between villagers and the 

company should also be established so that villagers may once again be allowed to access the 

forests for non-timber forest products. Further, local water pollution should be carefully monitored 

by the plantations to ensure water is safe for human and animal consumption. Support should also 

be provided to villagers in the form of veterinary treatments and vaccination of animals to reduce 

any incidence of mortality. Moreover, employment priority at the plantations should be given to 

local villagers. Finally, the benefits provided by the oil palm plantation, including opportunities for 

income generation and improved infrastructure and services should be applied at other 

plantations.  
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6. Recommendations 

Ruminant animal development is a top priority in Cambodia, with policies and institutions in place 

to support animal raising. The findings of the case studies highlight the perceived decline in 

ruminant animal populations since the establishment of the oil, rubber and banana plantations. 

This may be caused by the loss of grazing land, restriction of animal access to the plantation, threats 

posed by the companies to the villagers upon animals destroying the plantation crops, and local 

water pollution which hinders animal access to clean drinking water. Nonetheless, oil palm 

plantation is more compatible with livestock rearing compared to rubber and banana because 

animals are allowed to roam freely under trees that are five or six years old. This is mutually 

beneficial for the company and villagers since ruminants assist with weed control and drop manure 

for soil fertilizers. It is vital to maintain ruminant populations within the village because they serve 

as wealth and savings, and villagers can sell them when they need some extra income, for example, 

for their children’s education, to repay a debt, housing construction, health problems or family 

events.  

 

It is important to ensure that concessionaires can generate maximal output from their business, to 

improve the livelihoods of farmers by supporting their incomes through sustainable and profitable 

livestock rearing. Based on the findings from this study, the following interventions are 

recommended: 

• Governments should conduct a thorough study on crop varieties to determine which ones 

are ruminant friendly and promote their development.  

• Closer collaboration between plantations and villagers should be promoted with open 

communication and consultations between the two parties. This may enable villagers to 

graze their livestock in areas where trees are yet to be planted, as well as in plantations 

where trees are well established (over five years old). They may also be able to collect non-

timber forest products from the oil palm forests for their own use. Improved 

communication will also hopefully mitigate issues such as animal confiscation, roadblocks 

and land ownership disagreements.  

• Smallholder groups should be established to facilitate communication with the plantation 

companies. Local people could communicate with their group leaders who could relay 

collective information to the companies. Within the groups, smallholders could also 

exchange ideas and work together to address common issues such as capacity building for 

animal raising, livestock business set up, capital investment and marketing. 

• Environmental and social impacts of the plantations, including deforestation, water quality 

decline, and limited public land for grazing should be carefully assessed with better 

mechanisms introduced to compensate villagers. Consultation with the public should be an 

essential part of the plantation development process and should be more than just a box-

ticking exercise for approval. Consultation before the establishment of the plantation will 

ensure the company, local authorities and villagers are on the same page. 

• Operation of the company should be transparent and should be regularly monitored to 

ensure it adheres to the operation contracts signed with the Government. For instance, in 

the present study, one plantation received a large area of concession land but only 

operated on a very small fraction of land, leaving behind large unproductive areas. The 

Government could consider whether to terminate or revise the contract to reflect the 
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smaller land size and actual investment capacity of the company. This would ensure more 

productive use of land and free up land for other activities.  

• Local authorities should moderate discussions between impacted villagers and 

representatives from the company every three months, to discern issues and possible 

solutions to the establishment of plantations. 

• More technical support and medical supplies should be provided to local villagers, as there 

was limited support in the research sites. Veterinary services should be made available to 

villagers for the treatment of sick animals and for regular vaccinations.  

• Smallholder livestock farmers should be educated on cattle breeds suitable for the tropical 

climate and higher yield, as well as feeding, rearing and animal health procedures. They 

should additionally be supported with forage and seedings to compensate the loss of 

grazing area. The establishment of small-scale livestock rearing businesses should be 

promoted as this will improve the living standards and welfare of villagers, maintain the 

workforce in the countryside and produce agricultural supplies for the local market.  

• The policies should be “place-based” by considering the land that is available, and “people-

centred” to ensure maximal welfare benefits. Physical infrastructure including a water 

supply system, electrical connectivity, roads and health care facilities should be built with 

the help of local villagers. Local areas suitable for ruminant animal raising should be 

identified and used for village-based animal production, also serving as a tourist attraction. 

Capacity building programmes for income generation, leadership, financial management, 

integrated farming, health and sanitation, and environmental restoration should be 

provided to local people through the joint support of the company and local authorities to 

enhance sustainable and inclusive development. 

• When hiring, the plantation companies should give precedence to local people who have 

the required skills, before recruiting people from outside the village. This will ensure that a 

high level of employment is maintained within the village.  
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Supplementary material 

Table A3.5. Characteristics of the ten villages used for the case studies about the impact of 
plantation forest on livestock populations 

Plantation site Village Location Population Village characteristics 

Mong Reththy Tapov On the boundary 

of the rubber 

plantation area. 

- Fully developed with 

physical infrastructure 

including roads, water 

supply, restrooms and 

electricity. 

Tanei Along the 

national road 

adjacent to palm 

oil plantation. 

300 households with 1 202 

people (613 females). 789 

adults with only 3.3 percent 

employed in farming. 187 

households raise 485 cattle, 

45 buffaloes, 5 pigs, 906 

chickens, and 2 000 ducks. 

- 

Monorom Along the 

national road 

near the palm oil 

plantation. 

221 households with 1 109 

people (559 females). 579 

adults with 31.1 percent 

engaged in farming. Only 3 

households raise cattle (25 

head), 5 households raise 20 

pigs and 110 have 1 112 

chickens. 

- 

Svay Easily accessible 

by people outside 

the village. 

250 households with 150 

hectares of paddy farms. 60 

percent of these households 

raise cattle or buffalo. Some 

villagers are employed by the 

plantation. 

Access to electricity, 

water, sanitation, health 

care and education. 

Anlong 

Kroper 

- 157 households with 400 

hectares of land, 50 of which 

for paddy fields. 25 

households raise cattle, 52 

raise buffalo, 1 raises pigs 

and 25 raise chickens. On 

average, households raise 30 

buffaloes and 30 cows. 

- 

Tramong 

Pa Em 

Adjacent to the 

oil palm 

plantation. 

Nearest mountain 

is 2 km away. 

249 households with 1 074 

people (545 females). 704 

adults, 61 are older than 61 

years. Most of the population 

is engaged in livestock, 

fisheries, grocery selling, 

public service and the 

plantation company. 7 

households raise 340 cows, 5 

have 95 buffalo, 4 have 72 

pigs and 6 have 195 chickens. 

Well-developed road 

infrastructure across the 

village but no electricity 

or clean water supply. 

Access to sanitation 

facilities is limited. 
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Plantation site Village Location Population Village characteristics 

Keo Post Adjacent to the 

rubber 

plantation. 

358 households with 1 465 

people (695 females and 552 

adults). Livelihoods 

dependent on farming but 

cattle rearing is forbidden 

due to religious beliefs. 12 

households raise 54 buffalo, 

2 households raise 17 pigs, 

and 221 households raise 

332 poultry. 

In the past, people 

depended on boats for 

travel, but road 

infrastructure has been 

well developed and 

villagers now rely on 

motorbikes and vehicles. 

Easy access to public 

services such as schools, 

health care and 

electricity. 

Green Island Srae Sbov Along the 

national road and 

adjacent to the 

banana 

plantation. 

289 households with 1 545 

people (768 females and 505 

adults). 101 households raise 

131 cows and 30 buffalo. 260 

households use a power tiller 

and 4 use tractors for 

farming. 

43.3 percent have access 

to a latrine but fewer can 

afford electricity. 

Dependent on 

underground water and 

rainfall. 

Chonghob Along the 

national road and 

adjacent to the 

banana 

plantation. 

221 households with 987 

people (494 females, 597 

adults). 100 households rear 

215 cows, 55 have 178 

buffalos, 4 have 13 pigs and 

130 have 266 poultry. 

Villagers rely on farm 

machinery. 

Water supply is 

inadequate for the whole 

village across the year. 

Water is purchased for 

daily consumption, but 

none is available for 

agricultural practices. 

Most households have 

electricity but only 

20 percent can access a 

latrine. 

Outron Annexed by 

Oupor village, of 

the Kbal Domrei 

commune of the 

Sambou district. 

Located 20 km 

from the national 

road and 10 km 

from the banana 

plantation. 

218 households with 888 

people (440 females and 571 

adults). Income obtained 

from farming and fishing, 

with 13 households raising 

250 cows, 1 household with 

10 buffalo, 2 000 chickens 

and 150 ducks. 5 tractors, 7 

power tillers and 8 local 

trucks are present. 

Most households access 

electricity but only 

46 percent can access a 

latrine. Dependent on 

underground or 

rainwater with 4 well 

pumps covering 

34 percent of the 

households. During the 

dry season, water is 

purchased from other 

villages. 
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Appendix 4. Case studies from Huong Binh and Hong Kim 
communes in Viet Nam 

  

©
V

u
 T

a
n
 P

h
u

o
n
g

 



128 

 

Acknowledgments  

This study was supported by the FAO Regional Officer for Asia and the Pacific (RAP) under the 

project LOA/RAP/2019/22, Understanding the impact of planted forest on smallholder livestock 

farmers and their livelihoods in the Greater Mekong Subregion. This is the results of a research 

collaboration between the Vietnamese Academy of Forest Sciences and the University of Sydney. 

The team acknowledges the financial support from the University of Sydney for the implementation 

of this research. 

 

Sincere gratitude goes to the following people who provided direct support to the research 

implementation and technical review: Dr Alexander Van Der Meer Simo, Dr Alexandra Green, 

Dr Navneet Dhand, and Ms Natalie Annie Chan from the University of Sydney, and Dr Tong Xuan 

Chinh, Director of Crop Department from the Ministry of Agriculture and Rural Development. 

 

Special thanks to the Vietnamese Academy of Forest Sciences, National Institute of Animal Sciences, 

University of Agriculture and Forestry, Hue University, and to the leaders and villagers of Hong Kim 

and Huong Binh communes for supporting the research team during implementation. 

 

 

  



 

129 

 

Executive summary 

This report presents the results of the case study research under a project funded by the Regional 

Office for Asia and the Pacific (RAP) of the Food and Agriculture Organization of the United Nations 

(FAO). The project, Understanding the impact of planted forest on smallholder livestock farmers and 

their livelihoods in the Greater Mekong Subregion, aimed to determine the impact of planted forest 

development on smallholder livestock farmers and their livelihoods in Viet Nam. The case study 

was conducted in the Thua Thien Hue province in the Northern Central Coast region of Viet Nam, 

where Hong Kim and Huong Binh communes were chosen to represent mountainous and hilly 

areas, respectively. Data were collected through provincial, district and communal statistics office, 

household surveys, focus group discussions and key informant interviews. District level statistics 

revealed that new afforestation area gradually increased between 2010 and 2019, while district 

and commune level statistics showed that cattle and goat populations grew steadily during the 

same period. This indicated that both planted forest development and livestock production remain 

important at the district and commune level. However, at the commune level, the establishment 

of tree plantations seems to have mixed effects on livestock production and smallholder livelihoods. 

The focus group discussions and key informant interviews revealed that households overwhelming 

perceived tree plantation activities as having a positive impact on household and community level 

income, while negatively affecting livestock production through a reduction of grazing land.  

 

To balance the demands of the forestry and livestock sectors, this paper proposes the following 

recommendations:  

 

• Development of incentive policies to promote smallholder silvopastoral systems. 

• Development of appropriate integrated tree plantation models and livestock production 

systems to demonstrate potential socio-economic and environmental benefits for 

smallholders.  

• Local commune authorities should promote the development of smallholder Decree 

163/1999/ND-CP interest groups and/or associations to encourage the sharing of grazing 

land within tree plantation areas between commune members. 

• Due to the positive income benefits generated through tree plantation activity, farmers 

showed interest in expanding their privately-owned forest land area. Therefore, provincial 

and district governments should consider allocating state-managed forestation land areas 

to smallholders. 
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1. Background 

Since 1990, the global area of natural forests has decreased from 4.28 billion ha to 4.06 billion ha in 

2020 (FAO, 2020b). During the same period, the area of planted forests has increased from 

167.5 million ha to 290.5 million ha (FAO, 2020b). The majority of the world’s forest plantations are 

distributed across East Asia, Europe, North America, and Southern and Southeast Asia (Payn et al., 

2015). The demand for timber and forest products is expected to more than triple by 2050, driven by 

population growth and changing consumption patterns (Payn et al., 2015; Cuong et al., 2020; FAO, 

2020b). Forest plantations have been largely promoted for their contribution in combating climate 

change, energy crises, the development of rural economies and supporting livelihoods (Gerber, 2011; 

Wittman et al., 2015). 

 

Viet Nam is a world leader in the rate of tree plantation area expansion (Cuong et al., 2020). The planted 

forest area has increased from 0.75 million ha in 1990 to 4.35 million ha in 2020 (FAO, 2020a). Tree 

plantations comprise mostly of eucalyptus camaldulensis, acacia mangium wild, and acacia 

auriculiformis species (FAO, 2020a). The expansion of forest plantations has supplemented the 

decreasing supply of timber sourced from natural forests, acting as an important source of timber for 

both domestic and export markets (Cuong et al., 2020). Currently, approximately 24 million cubic 

metres of timber are produced annually from tree plantations, 60 percent of which is grown by 

smallholders (Quang et al., 2018). While this development has been associated with positive impacts 

such as employment opportunities, supporting livelihoods and soil improvement, there are also 

associated negative impacts such as the encroachment into natural forests, disruption of woodland 

structure, loss of plant biodiversity, reduction of grazing land and natural livestock feed sources (Kelly, 

2014; Teixeira et al., 2018). The impact of planted forests on smallholder livestock farmers and their 

livelihoods in Viet Nam is not yet fully understood and requires further analysis.  
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2. Objectives and scope of the case study 

The objectives of this research component were to:  

1. understand the changes and characteristics of smallholders’ livestock and plantation 

development;  

2. assess the impacts of smallholders’ plantation development on livestock production;  

3. propose recommendations (policies/technical support) to enhance the contribution of 

livestock farming and plantation forestry to smallholder livelihoods. 
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3. Methods and data 

3.1 Location selection 

Thua Thien Hue province is located in the Northern Central Coastal region. It has a population of 

1 282 885 people and covers an area of 502 629 ha. Thua Thien Hue province borders Quang Tri 

province to the North, the city of Da Nang to the East, Quang Nam province to the South, and the 

Savannakhet, Salavan and Sekong provinces of the Lao People’s Democratic Republic to the West. The 

province is representative of Viet Nam mountainous and hilly geography and smallholders’ agricultural 

practices. The mountainous zone covers more than half of the province, with elevations varying 

between 500–1 480 m. The hilly zone occupies about one-third of the province's area and elevations 

range between 20–200 m, with some peaks at 400 m. Therefore, communes from this province were 

chosen for the case study.  

 

A three-stage procedure based on Phung et al. (2015) was used to select a sample of survey 

respondents. In the first stage, two districts were selected to represent Viet Nam’s mountainous and 

hilly geography. Huong Tra district is representative of hilly areas, while A Luoi district is representative 

of mountainous areas. In the second stage, one commune from each district was selected based on the 

main characteristics described in Table A4.1. Hong Kim commune from A Luoi district and Huong Binh 

commune from Huong Tra district were selected. Hong Kim and Huong Binh communes represented 

mountainous and hilly areas, respectively. The third stage included conducting household surveys, 

focus group discussions and key informant interviews. 

 

Table A4.1. Main geographical, agricultural and demographic characteristics of Hong Kim and Huong 
Binh communes 

Characteristics Hong Kim Huong Binh 

Area (ha) 4 089 6 294 

Population (head) 1 915 2 768 

Agricultural practices Crops: cassava, rice, corn 

Livestock: cattle, buffalo, goat, pig, 
chicken 

Crops: cassava, rice, corn 

Livestock: cattle, buffalo, goat, pig, 
chicken 

Tree plantation species Mainly acacia Acacia, rubber 

Natural forest area More natural forest Less natural forest 

Standard of living Mainly poor farmers Poor and better-off farmers 

Responses based off estimations provided by the local people. 

Source: Data from Hong Kim commune office, 2020; Huong Binh commune office, 2020. 

 

Huong Binh commune is inhabited by Kinh people (ethnic majority), while Hong Kim commune is 

inhabited by Pa Ko people (ethnic minorities). The economic structure in the area relies primarily on 

the traditional cultivation of crops, livestock production and natural forest exploitation (see Table A4.1). 

Recently, tree plantations have started to play a more important role in the development of the local 

economy. In both communes, farmers are mainly smallholders. 
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A Luoi is an upland district in the West of Thua Thien Hue province. It covers an area of 122 521 ha and 

has a population of 51 619 people, living across 17 communes and one townlet. A majority of the 

population is made of ethnic minority groups such as Pa Ko, Ta Oi, Ka Tu, Pa Hy, etc. The National Road 

49A connects Ho Chi Minh Road with National Road 1A, as well as A Luoi district with Hue city and other 

plain districts. The two border gates between Viet Nam and the Lao People's Democratic Republic, 

namely A Dot - Ta Vang and Hong Van - Cutai are located in this district.  

 

The Hong Kim commune is one of 21 communes in the A Luoi district of Thua Thien Hue province, 

designated by the national government as one of the poorest communes in the district and in the 

nation. The commune has 1 915 people living across the four sparsely populated villages of the Pa Ko 

people (ethnic minorities). 

 

Huong Tra district is located on the lower land (both hilly and plain land) in the East of Thua Thien Hue 

province. It covers an area of 51 752 ha and has a population of 115 131 people. The district is divided 

into 15 administrative units consisting of eight communes and seven wards. Located in a strategic 

economic, political and cultural position, Huong Tra has a continuous traffic system including National 

Road 1A, North-South Railway, the 19 km-long bypass in the West of Hue city, National Road 49A, 

waterway on the Huong River, Bo River and Tam Giang lagoon.  

 

Huong Binh is one of 16 communes and wards in Huong Tra district of Thua Thien Hue province. The 

commune is inhabited by Kinh people, including both migrants and locals. 

3.2 Data collection 

Secondary data were collected from annual reports and statistics offices (commune, district and 

province). Primary data were collected by conducting surveys (54) at the household and village level in 

Huong Binh and Hong Kim communes between November and December 2020. The surveys were 

carried out by five researchers from the University of Agriculture and Forestry, Hue University (HUAF). 

These researchers spent three days in each commune conducting household surveys, focus group 

discussions and key informant interviews. 

 

Household survey respondents were selected based on the criteria that the household must engage in 

both plantation forest and ruminant production activities. In Huong Binh, there were 22 households 

that met the selection criteria, and all of these households were included in the study. In Hong Kim, 32 

households who met the selection criteria were randomly selected. The household questionnaire 

consisted of 29 questions divided into the following five sections: i) the household residents’ 

demographic characteristics such as age, ethnic minority, asset ownership, family wealth, rank and 

employment status; ii) the land uses and household’s social economic activities such as the area of 

forest land held by the household, the type and area of plantation forest managed by the household, 

and income generated from different sources; iii) the livestock production including type and number 

of livestock raised, advantages and difficulties in ruminant production; iv) the policies and linkages to 

other organizations; and v) the impact of plantation forest development on ruminant production and 

income of the household and community. It took approximately one hour and a half for one household 

to complete the survey.  
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The focus group discussions were comprised of five participants from each commune. The key 

informant interviews were held with smallholders and local leaders (four local leaders from each 

commune) at both village (two participants) and commune (two participants) levels. The focus group 

discussions and key informant interviews mainly focused on local policies, impacts of plantation forest 

development on ruminant production, and recommendations for the development of integrated 

plantation forest and livestock systems. 

 

3.3 Data analysis 

Quantitative data were stored and analysed in Microsoft Excel for descriptive and analytical purposes. 
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4. Results and discussion 

4.1 Land uses and livestock production in Thua Thien Hue province 

The various types of land uses in Thua Thien Hue province are shown in Table A4.2. Agricultural 

production land occupies 13.84 percent of the province, while productive forestry land accounts for 

28.59 percent of the total area. The forestry sector has made significant progress over the last decade. 

The area of new afforestation in 2019 was 6 200 ha - 0.83 percent increase from 2018. Timber 

production was 609 216 cubic metres of plantation wood in 2019 - 1.73 percent increase from 2018.  

 

The increase in timber production was mainly due to planted forests in the province reaching 

maturation and becoming ready for harvesting. The banning of natural forest logging has resulted in 

the timber being largely harvested from plantation forests to meet the increasing demand from the 

domestic wood processing sector. Therefore, the forestry sector is focusing on a sustainable forest 

management strategy. The target for plantation forestry is to enhance timber productivity and quality 

for sawn logs production. 

 

Table A4.2. Types of land uses and respective area in the Thua Thien Hue province 

Items Total (ha) Percentage (%) 

TOTAL 502 629.5 100.0 

1. Agricultural land 411 264.8 81.81 

1.1. Agricultural production land 

Annual crop land 

Paddy land 

Other annual crop land 

Perennial crop land 

69 586.2 

42 749.1 

32 271.1 

10 478.1 

26 837.0 

13.84 

8.51 

6.42 

2.08 

5.34 

1.2. Forestry land 

Production forest 

Protective forest 

Specially used forest 

334 532.4 

143 688.5 

99 848.5 

90 995.4 

66.56 

28.59 

19.87 

18.10 

1.3 Aquaculture land 6 030.1 1.20 

1.4. Other agricultural land 1 116.1 0.22 

2. Non-agricultural land 83 855.3 16.68 

3. Unused land 7 509.4 1.50 

Source: Data from Thua Thien Hue statistics office, 2020. 

 

Livestock production plays an important agricultural role in Thua Thien Hue, accounting for 

approximately 40 percent of agriculture gross value added. Pig and poultry are the two most important 

sub-sectors, representing 73.1 percent and 18.7 percent of the total meat production, respectively. 

This is followed by cattle and buffalo at 4.8 percent and 3.3 percent, respectively (Thua Thien Hue 

statistics office, 2020). 

 

The livestock populations in Thua Thien Hue province are shown in Table A4.3. Over the last decade, 

livestock production has witnessed a dramatic transformation in terms of population, structure and 
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demand for livestock products. Regarding the population, the poultry population increased at a rate of 

7.16 percent per year from 233 530 heads in 2010 to 372 970 heads in 2019. By contrast, the pig 

population decreased from 246 962 heads in 2010 to 88 631 heads in 2019, largely due to the outbreak 

of the African swine fever (Thua Thien Hue statistics office, 2020).  

 

The slight decrease in total livestock population between 2010 and 2019 (Table A4.3) may be due to 

the reduction of grazing land, and people leaving the sector in pursuit of higher wages. However, the 

increase of cattle and goat populations may reflect the interest of smallholders to meet the increasing 

provincial and national demand of beef and goat meat. The majority of cattle and buffalo are raised 

under smallholder models, with the feeding system reliant on free grazing or cut and carry (Department 

of Animal Production and Veterinary Medicine, 2019) (Figure A4.3 and A4.4). 

 

Table A4.3. Total ruminant livestock populations in Thua Thien Hue province between 2010 and 2019 

Livestock population 
(head) 

Year 

2010 2015 2019 

Cattle  23 856 25 333 30 011 

Buffalo  27 401 21 024 16 556 

Goat  6 902 6 910 8 961 

Total 58 159 53 267 55 528 

Source: Data from Thua Thien Hue statistics office, 2020. 

 

4.2 Land uses and livestock production in A Luoi and Huong Tra districts 

Table A4.4 shows that A Luoi has a much lower percentage of agricultural production land, but a much 

higher percentage of forestry land than Huong Tra. This may imply that plantation forestry development 

in A Luoi has more effect on livestock production than that in Huong Tra. 
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Table A4.4. Types of land uses in A Luoi and Huong Tra districts in 2020 

Land type 

A Luoi Huong Tra 

Total (ha)  % 
Total 
(ha) 

 % 

TOTAL 122 521 100 51 752 100.0 

1. Agricultural land 115 783 94.50 39 943 77.18 

1.1. Agricultural production land 
Annual crop land 

Paddy land 

Other annual crop land 

Perennial crop land 

5 971 
2 491 
1 150 
1 341 
3 480 

4.87 
2.03 
0.94 
1.09 
2.84 

9 493 
5 244 
3 674 
1 569 
4 249 

18.34 
10.13 
7.10 
3.03 
8.21 

1.2. Forestry land* 
Production forest 

Protective forest 

Specially used forest 

109 581 
45 846 
48 398 
15 337 

89.44 
37.42 
39.50 
12.52 

29 942 
18 126 
11 815 
- 

57.86 
35.03 
22.83 
- 

1.3 Aquacultural land 229 0.19 419 0.81 

1.4. Other agricultural land 2.4 0.002 88.7 0.17 

2. Non-agricultural land 5 343 4.36 11 551 22.32 

3. Unused land 1 394 1.14 257.6 0.50 

Source: Data from A Luoi statistics office, 2020; Huong Tra statistics office, 2020. 

 

Table A4.5 shows the new afforestation area in A Luoi and Huong Tra districts. In A Luoi, the area of 

new afforestation increased from 768 ha in 2010 to 1 401 ha in 2019. Similarly, in Huong Tra, the area 

of new afforestation increased from 708 ha in 2010 to 1 347 ha in 2016, decreasing to 649 ha in 2018 

and then increasing to 893 ha in 2019 - 37.6 percent increase from 2018.  

Table A4.5. New afforestation area (ha) in A Luoi and Huong Tra districts between 2010 and 2019 

 
Commune Year 

 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 

New 
afforestati
on area 
(ha) 

A Luoi 
768 450 829 691 998 847 

1 22
9 

1 41
2 

1 30
4 

1 40
1 

Huong Tra 
708 - 908 872 980 

1 01
5 

1347 683 649 893 

Source: Data from A Luoi statistics office, 2020; Huong Tra statistics office, 2020.  

 

Table A4.6 shows the livestock population in A Luoi and Huong Tra communes. The total livestock 

population in A Luoi is substantially larger than that of Huong Tra, indicating that there is greater 

potential for livestock development in A Luoi than in Huong Tra. Over the last decade, the populations 

of cattle, buffalo and goat all increased in A Luoi. In Huong Tra, the population of cattle, buffalo and 

goat all increased between 2010 and 2015, but then decreased in 2019. 
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Table A4.6. Total livestock population in A Luoi and Huong Tra districts between 2010 and 2019 

Livestock population 
(head) 

A Luoi Huong Tra 

2010 2015 2019 2010 2015 2019 

Cattle 7 972 6 450 10 227 2 017 2 413 2 319 

Buffalo 2 604 2 501 2 820 3 271 2 268 1 585 

Goat 3 705 2 630 5 422 214 588 497 

Total 14 281 11 581 18 469 5 502 5 269 4 401 

Source: Data from A Luoi statistics office, 2020; Huong Tra statistics office, 2020. 

 

4.3 Case study at Hong Kim and Huong Binh communes  

4.3.1. Land uses and livestock 

The land use types of Hong Kim and Huong Binh communes are shown in Table A4.7. In Hong Kim, the 

majority of land is used for forestry (92.86 percent), whilst approximately 3.89 percent of the total land 

area is used for agricultural production land (A Luoi statistics office, 2020). Agriculture within the 

commune is dedicated primarily to the cultivation of wet rice, cassava and various vegetables.  

 

In Huong Binh, almost half (49. 89 percent) of the total land is classified as forestry land, whilst 

21.91 percent is used for agricultural production land. Although the total area of Hong Kim (4 089 ha) 

is smaller than Huong Binh (6 294 ha), Huong Kim has a larger forestry area (3 797 ha compared to 

3 140 ha). By contrast, the area of agricultural production land in Huong Binh (1 379 ha) is larger than 

that of Hong Kim (159 ha) (Table A4.7). 

 

Both communes experienced an increase in planted forestry land between 2010 and 2020. In Huong 

Binh, the area of planted forestry land increased by 298 ha in the last ten years (Huong Binh commune 

office, 2020). In comparison, 557 ha of new afforestation was planted in Hong Kim between 2011 and 

2020, mainly of acacia and melaleuca species, and rubber was introduced (Hong Kim commune office, 

2020). The focus group discussions and key informant interviews in both communes revealed that the 

increase in planted forests will overall negatively affect the grazing area for ruminants. 
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Table A4.7. Types of land uses in the Hong Kim and Huong Binh communes in 2020 

Land uses (ha) 
Hong Kim Huong Binh 

Hectares  % Hectares % 

Agricultural production land  159 3.89 1 379 21.91 

Forestry land  3 797 92.86 3 140 49.89 

Aquacultural land  2 0.05 3 0.05 

Resident land  40 0.98 36 0.57 

Specially used land  18 0.44 1 679 26.68 

Others  73 1.79 57 0.91 

Total (ha) 4 089 100 6 294 100 

Source: Data from Hong Kim commune office, 2020; Huong Binh commune office, 2020. 

 

The livestock population of Hong Kim and Huong Binh communes between 2010 and 2019 are shown 

in Table A4.8. In both communes, the dominant ruminant livestock species is cattle. The buffalo 

population has declined between 2010 and 2019, largely due to a reduced reliance on buffalo draft 

power (according to key informant interviews). However, the populations of cattle and goats has 

steadily increased. Key informant interviews revealed that ruminant livestock in both communes relied 

heavily on free grazing land, therefore the increasing livestock population is placing greater pressure 

on the available feed supply, particularly on communal grazing areas. 

 

Table A4.8. Total livestock population in the Hong Kim and Huong Binh communes between 2010 and 
2019 

Livestock population 
(head) 

Hong Kim Huong Binh 

2010 2015 2019 2010 2015 2019 

Cattle  276 215 353 177 309  521 

Buffaloes  91 51 41 53 36 15 

Goats  98 110 239 - - - 

Total 465 376 633 230 345 536 

Source: Data from Hong Kim commune office, 2020; Huong Binh commune office, 2020. 

 

4.3.2. Demographics of the household survey respondents 

The demographics of the household survey respondents from Hong Kim and Huong Binh are shown in 

Table A4.9. All respondents from the lowland commune (Huong Binh) are Kinh people, while all of those 

from the highland commune (Hong Kim) are from the Pa Ko minority group. The age of the household 

head in Hong Kim is (mean ± standard deviation) 45.7 ± 6.3 years old, and 48.5 ± 13.0 years old in Huong 

Binh. In Hong Kim, 12.5 percent of household heads were unlettered, while 34.4 percent had finished 

high school. In comparison, majority of household heads in Huong Binh had only completed an 

elementary level education (54.5 percent). The number of people per household in Hong Kim is 4.13, 

slightly larger than Huong Binh, with 3.95 people. In Hong Kim, 46.9 percent of households are in the 
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low- and medium-income class, while in Huong Binh, 90.9 percent of households are in the high-income 

class.  

 

Table A4.9. Demographics of the household survey respondents in Hong Kim and Huong Binh 
communes 

Characteristics 
Hong Kim 
N (%) 

Huong Binh 
N (%) 

Ethnicity group Kinh 0 22 (100) 
Pa Ko 32 (100) 0 

Educational level None 4 (12.5) 0 
Elementary 8 (25.0) 12 (54.5) 
Secondary 9 (28.1) 9 (41.0) 
High school 11 (34.4) 1 (4.5) 

Number of people in households 
(persons/household) 

Average 
4.12 3.95 

Number of households by income 
class* 

Low 12 (37.5) 0 
Medium 3 (9.4) 2 (9.1) 
High 17 (53.1) 20 (90.9) 

* The low, medium and high income refers to a rural household that has an average income of VND < 700 000; 
< 1 000 000; or < 1 500 000/person/month (According to the Decision No. 59/2015/QĐ-TTg), respectively. 

 

4.3.3. Plantation forests area and livestock populations of Hong Kim and Huong Binh 

communes 

The natural forests of the communes are commonly protected and jointly managed by the Ministry of 

Natural Resources and Environment, the Ministry of Agriculture and Rural Development, the Districts 

Watershed Management Board, and the local commune governments of Thua Thien Hue Province 

(Intermediate Technology Publications and International Development Research Centre, 2006).  

 

The numerical summaries of agricultural area and livestock populations by commune are shown in 

Table A4.10. The average area of land owned by each household is over 3 ha, although the average area 

of land in the Huong Binh is almost three times higher than that of Hong Kim. The area of land owned 

by each household is expected to decline due to population growth. In Huong Binh, households are 

engaged in acacia and rubber forestry, while in Hong Kim, only acacia is planted. Overall, Huong Binh 

households has a much larger average area of planted forest than Hong Kim households (Table A4.10). 

Some households in Huong Binh commune were already involved in the long-rotation forestry 

programme. 

 

The major ruminant livestock species owned by households in Hong Kim and Huong Binh is cattle. 

Farmers still heavily rely on traditional feeding practices by free grazing their livestock in common 

access land, plantation forests or natural forests during the day and keeping their livestock in enclosures 

at night. The frequency of grazing on those areas varies depending on the seasonal availability of feed. 

The area of agricultural production land is very limited in both communes, indicating that crop by-

products that could be used for feed are extremely scarce. Therefore, further research is required into 

the availability of livestock grazing areas and improved use of agricultural by-products to support 

livestock production in both communes.  

 

  



 

141 

 

Table A4.10. Numerical summaries of agricultural area and livestock populations by commune (Hong 
Kim and Huong Binh) 

Variable Commune Min. 
First 
quartile 

Median 
Third 
quartile 

Max Mean SD 

Total land area 
(ha/household) 

Huong Binh 0.05 1.15 2.10 3.60 9.20 2.90 2.47 

Hong Kim 0.10 0.30 0.59 1.96 4.10 1.03 0.98 

Agriculture 
production land 
(ha/household) 

Huong Binh 0.00 0.00 0.00 0.10 0.50 0.07 0.12 

Hong Kim 0.00 0.05 0.10 0.10 0.21 0.09 0.05 

Planted acacia area 
(ha/household) 

Huong Binh 0.00 0.53 1.00 1.88 8.00 1.74 2.15 

Hong Kim 0.00 0.19 0.48 1.92 4.00 0.90 0.95 

Planted rubber area 
(ha/household) 

Huong Binh 0.00 0.00 1.00 1.58 3.00 0.93 0.91 

Hong Kim 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Cattle population 
(heads/household) 

Huong Binh 0.00 2.00 7.50 14.25 35.00 9.77 9.95 

Hong Kim 0.00 1.00 2.00 3.00 6.00 2.31 1.84 

Buffalo population 
(heads/household) 

Huong Binh 0.00 0.00 0.00 0.00 3.00 0.27 0.77 

Hong Kim 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Goat population 
(heads/household) 

Huong Binh 0.00 0.00 0.00 0.00 20.00 0.91 4.26 

Hong Kim 0.00 0.00 0.00 2.00 18.00 1.81 3.71 

Source: Data collected at the household level (Hong Kim = 32, Huong Binh = 22) from household surveys. 

Standard deviation (SD). 

4.3.4. Effect of plantation development on livestock production of households and 

community 

The average annual household income by activity type by commune are shown in Table A4.11. In Huong 

Binh, income from rubber plantation activity was the largest source of average annual household 

income. In comparison, in Hong Kim, part-time employment was the largest source of average annual 

household income. In both communes, income from cattle production was the second largest source 

of annual average household income, indicating the importance of large ruminant livestock production 

for local people’s livelihoods. Tree plantation forestry played a smaller role in the average annual 

household income in Hong Kim compared to Huong Binh. This difference is largely due to Hong Kim’s 

lower quality tree plantation land and the commune’s distance to the main road. Consequently, the 

income from plantation forestry (acacia and rubber combined) in Hong Kim (VND 5 464 811) is much 

lower than that of Huong Binh (VND 80 039 458). However, acacia plantation activity was the third 

largest source of income in Hong Kim, indicating a level of relative importance. 
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Table A4.11. Average annual household income by activity by commune in VND (Hong Kim and Huong Binh) 

Income activity Commune Min. First quartile Median Third quartile Max Mean SD 

Acacia 
Huong Binh 0.00 0.00 21 000 000.00 30 000 000.00 112 000 000.00 29 113 095.24 33 659 784.63 

Hong Kim 0.00 450 000.00 4 040 000.00 9 500 000.00 16 000 000.00 5 464 811.13 5 372 210.82 

Rubber 
Huong Binh 0.00 0.00 57 000 000.00 83 000 000.00 237 600 000.00 50 926 363.64 59 322 332.22 

Hong Kim 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Food crops 
Huong Binh 0.00 0.00 0.00 3 500 000.00 18 750 000.00 2 183 333.33 4 543 713.61 

Hong Kim 0.00 1 400 000.00 2 800 000.00 5 075 000.00 7 000 000.00 3 160 937.50 2 258 629.84 

Cattle 
Huong Binh 0.00 10 500 000.00 18 000 000.00 63 750 000.00 160 000 000.00 39 454 545.45 42 366 571.81 

Hong Kim 0.00 0.00 0.00 11 250 000.00 50 000 000.00 7 250 000.00 11 835 566.96 

Buffalo 
Huong Binh 0.00 0.00 0.00 0.00 12 500 000.00 1 068 181.82 3 465 116.83 

Hong Kim 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Goat 
Huong Binh 0.00 0.00 0.00 0.00 18 000 000.00 818 181.82 3 837 612.89 

Hong Kim 0.00 0.00 0.00 0.00 28 990 000.00 1 687 187.50 5 560 021.02 

Poultry 
Huong Binh 0.00 0.00 2 000 000.00 3 000 000.00 10 000 000.00 2 136 363.64 2 294 827.61 

Hong Kim 0.00 0.00 250 000.00 1 000 000.00 3 000 000.00 671 875.00 885 450.27 

Part-time 
employment 

Huong Binh 0.00 11 250 000.00 30 000 000.00 40 000 000.00 180 000 000.00 37 818 181.82 41 023 380.52 

Hong Kim 0.00 12 450 000.00 25 500 000.00 36 000 000.00 100 000 000.00 30 549 375.00 25 448 264.02 

Source: Data collected at the household level (Hong Kim = 32, Huong Binh = 22) from household surveys. 
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The perceived effect of forestry plantation development on livestock production at the households and 

community level by commune are shown in Figure A4.1. A majority of respondents believed that tree 

plantation development had either a bad or very bad effect on both households and community level 

livestock production in Hong Kim. Similar results were found for Huong Binh. A very small proportion of 

households reported plantation forestry as having a positive effect on the ruminant production in 

Huong Binh (Figure A4.1). The main reason for the perception of negative effect on livestock production 

was the reduction of available grazing land.  

 

The perceived effect of forestry plantation development on income at the households and community 

level by commune are shown in Figure A4.2. The development of plantation forest was perceived to 

have a positive effect on household and community level income, with a majority of respondents 

identifying either a good or very good effect (Figure A4.2).  

 

In both communes, farmers were allowed to graze livestock in their privately owned plantation forest 

and common access land. All households involved in this study indicated that grazing cattle in the newly 

planted forests (less than two years old) incurred a risk of damaging young trees. Consequently, most 

households only grazed their cattle in mature planted forests or natural forests. Therefore, households 

with a larger proportion of tree plantation land had more resources to increase the size of their cattle 

herd. The expansion of tree plantations may reduce the area of other agricultural food crops and 

communally owned area for grazing livestock (Schirmer, 2007; Hoang, 2011).This could lead to an 

exacerbation of poverty of smallholders, as experienced in Chile (Andersson et al., 2015).  
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Figure A4.1. Perceived effect of forestry plantation development on livestock production at the 
households and community level by commune - Hong Kim (top) and Huong Binh (bottom)

 

Source: Data collected at the household level (Hong Kim = 32, Huong Binh = 22) from household surveys. 
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Figure A4.2. Perceived effect of forestry plantation development on income of the households (top), 
and of the community (bottom) 

Source: Data based off the household surveys. 



146 

 

 

4.4 Opportunities and challenges on development of livestock production  

4.4.1. Policy support by government and non-governmental organizations 

There have been a series of policies from both central and local governments supporting the 

development of livestock production and plantation forestry in Viet Nam. At the provincial level, the 

Thua Thien Hue Provincial People’s Committee implemented Resolution 7c/NQ/HDND in 1997 banning 

the logging of natural forest, and to increase the afforestation and reforestation of barren hills and 

abandoned lands. Furthermore, Decision 667/QD-UB implemented in 2002 encouraged working groups 

to implement the community forest management (CFM) model, and lease forestland to households, 

individuals and the community The approval of the livestock development plan of Thua Thien Hue 

province up to 2015 in Decision 803/QD-UBND and the approval of the agricultural restructuring plan 

to increase the value and sustainable development period between 2016 and 2020 in Decision 795/QD-

UBND, were issued by the chairman of the Provincial People’s Committee in 2007 and 2016, 

respectively. Accordingly, livestock production is still encouraged for enhancing the livelihoods of 

smallholders. 

 

In addition, local governments (districts and commune level) and non-governmental organizations 

(NGOs) have also provided favourable conditions such as financial and technical support for 

smallholders to improve their livelihoods through livestock production There were 27.3 percent of 

households in Huong Binh commune and 50 percent of households in Hong Kim commune with access 

to bank loans with low interest rates from the Vietnam Bank for Social Policies, the Vietnam Bank for 

Agriculture and Rural Development, and Youth Union for the development of household economies. A 

total of 36.4 percent of farmers in Huong Binh and 46.9 percent of farmers in Hong Kim have received 

the support loans with low interest rates for the development of plantation forestry. There were 

25 percent of households in Hong Kim and 9 percent of households in Huong Binh who were offered 

cows or goats for raising by the local governments in accordance with Programme 135 (a national 

programme promoting socio-economic development of disadvantaged communes with predominantly 

ethnic minority populations and in mountainous areas). For technical support, 36.4 percent of farmers 

in Huong Binh and 62.5 percent of farmers in Hong Kim have participated in training workshops on 

animal production techniques conducted by government bodies or NGOs.  

 

4.4.2. Opportunities and challenges for balancing smallholders’ forestry plantation and 

livestock development 

The results of this study revealed that there is a need for balance between forest resources, plantation 

forestry and livestock production. Focus group discussion and key informant interview respondents 

strongly agreed that plantation forest development had led to an improvement of household’s income. 

On the other hand, in both communes income from livestock was the second largest source of the total 

income of households (Table A4.11). Therefore, there is an opportunity for villagers to expand their 

livestock production and enhance their livelihoods. Concurrently, the last several years of plantation 

forest development (mainly acacia planting) have yielded a good source of income for the local people. 
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However, households participating in cattle production have recognized that the expansion of tree 

planted plantations has resulted in the gradual reduction of grazing areas. This has increased the need 

for alternative feed options such as more efficient use of available crop by-products or planting forage. 

However, Table A4.10 shows that agricultural production land is very limited in both communes, and 

therefore crop by-products are already scarce. Therefore, smallholder livestock farmers were 

concerned about how livestock feed supply and available feed sources from the plantation forestry 

could be more efficiently used to meet the increasing demands of livestock production.  

 

The following are comments and recommendations drawn from the focus group discussions and key 

informant interviews in both communes: 

 

• In the last decade, there were a series of policies to support the development of plantation 

forest and/or livestock production; however, they are largely operating with separate purposes. 

There is a lack of policies that encourage the development of the integrated plantation forest 

and livestock production. Respondents suggested that the development of incentive policies to 

promote the practice of smallholder plantation forestry and livestock production be considered 

by central and local governments.  

• Livestock production and forestry systems are two closely linked agricultural systems. Previous 

studies and reports in Viet Nam described the combined benefits of forest plantation and 

livestock production, in particular cattle production, to smallholder livelihoods (Sen and 

Northern Mountainous Agriculture and Forestry Science Institute (NOMAFSI), 2015). However, 

over the last several decades, the development of silvopastoral systems as a sustainable form 

of livestock production in Thua Thien Hue province have not been seriously considered.  

• While pasture available in tree plantation areas are an available source of feed for large 

ruminant livestock, a number of issues may arise from this interaction. This includes a risk of 

young trees being damaged, grazing livestock, and the reluctance of smallholders to share 

grazing land within tree plantation area. Therefore, the local commune authority should 

promote smallholders interest groups and/or associations to encourage the sharing of grazing 

land in plantation forestry areas between members of a commune to efficiently use available 

feed resources. 
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5. Conclusions

• The total land area of Thua Thien Hue province is 502 629 ha, and productive forestry land

accounts for 28.59 percent of the total area. Livestock production is an important agricultural

sector and a major source of livelihood for the local people.

• The slight decline in the provincial total livestock population between 2010 and 2019 may be

due to the reduction of grazing land, and people switching to other forms of employment with

higher wages. However, the growing cattle and goat population indicates an increasing demand

for livestock rearing to meet provincial and national demand of beef and goat products.

• The majority of cattle and buffalo production systems in Viet Nam are managed under

smallholder farm systems. In hilly and mountainous areas, the dominant feeding system for

livestock is free grazing or cut and carry.

• Results of the household surveys conducted in Hong Kim and Huong Binh communes indicate

that the development of plantation forestry has generated a perceived positive effect on

household and community incomes, despite causing a mostly negative effect on livestock

production.

• Tree plantation expansion is likely to reduce grazing areas. Plantation development provides

investment opportunities and increased income for many households, but it may reduce

opportunities for other households to utilize common grazing areas. This is particularly

concerning for smallholders in the uplands of Viet Nam as they mostly depend on natural

pastures for free grazing livestock.

• Currently, there are a number of policies supporting smallholder forestry and livestock

development in Viet Nam. The livestock sector aims to improve productivity, the quality of

animal products and food safety, while enhancing competitiveness along the livestock value

chain, contributing to environmental protection and climate change mitigation. Forestry sector

policies are focused on protecting existing natural forests, improving plantation productivity

and value added across the supply chain, and the inclusion of smallholders in associations and

cooperatives for improving cost-effective plantation businesses. However, there is a lack of a

combined policy to encourage the development of the silvopastoral systems which could

contribute to both sectors’ goals.
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6. Policy recommendation brief

• Development of incentive policies to promote combination practices on smallholder plantation

forestry and livestock production. A number of key issues surrounding silvopastoral policies

that need to be addressed include: i) the incentives and mechanisms for sharing the forestland

amongst smallholders for livestock grazing; ii) the suitable carrying capacity per unit of

plantation area (i.e. per hectare); iii) the impacts of livestock production on tree growing and

plantation productivity; iv) the appropriate silviculture interventions for plantation to

accommodate cattle raising; and v) environmental (soils, water) and socio-economic impacts.

• Development of appropriate models of integrated tree plantation models and livestock

production systems to demonstrate potential socio-economic and environmental benefits for

smallholders.

• Local commune authorities should promote the development of smallholder interest groups

and/or associations to encourage the sharing of grazing land within tree plantation areas

between commune members.

• Due to the positive income benefits generated through tree plantation activity, farmers are

interested in expanding their privately-owned forest land area. Therefore, provincial and

district governments should consider allocating state-managed forestation land areas to

smallholders.
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8. Supplementary material  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure A4.5. Grazing land for goats is gradually being occupied by the expansion of plantation forestry 

 

 

 

Figure A4.3. Household survey in Huong Binh 

Figure A4.4. Grazing land for cattle is gradually being occupied by the expansion of plantation forestry 
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