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RESEARCH ARTICLE

Assessing the Social Benefits of Tree Planting 
by Smallholders in Vietnam: Lessons for 
Large-Scale Reforestation Programs  

Pamela McElwee and Tran Huu Nghi

ABSTRACT
In recent decades, Vietnam has embarked on several ambitious projects, including restoration of coastal mangroves and 
the expansion of national forest cover through large-scale tree planting efforts. Much of the work is being carried out by 
individual households, who now likely control a majority of planted productive forest land. Yet despite the strong role 
for smallholders, questions have been raised about the social benefits of their participation, and insufficient attention has 
been paid to whether these programs are truly aimed at restoration or more narrowly at plantation development only. This 
paper assesses several of Vietnam’s recent tree-planting projects against the Society for Ecological Restoration’s standards, 
particularly around social benefits, and concludes that Vietnam is failing on most measures, ranging from stakeholder 
engagement to natural capital benefits. Overall, smallholders mostly view the tree planting projects in terms of financial 
benefits from short rotation cycles for pulp and woodchip mills, which offer low value, few social benefits, and little 
ecological restoration potential. The paper argues that Vietnam would benefit from more engaged restoration activities 
that pay attention to social benefits for smallholders, ensuring more long-term sustainability for both people and forests.
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As we move into the UN Decade of Ecological Resto-
ration, new global efforts to increase forest cover are 

expanding through the Bonn Challenge, Trillion Tree plan, 
and other initiatives. However, these ambitious goals will 
require finding the most appropriate models for replication 
to achieve success (de Jong 2010, Brancalion and Chazdon 
2017); therefore, it is useful to examine the social outcomes 
of previous large-scale restoration and reforestation ini-
tiatives. In particular, forest landscape restoration (FLR) 
involving smallholders (those with land holdings of 10 ha 
or below) holds promise in combining attention to liveli-
hoods with provisioning of ecosystem services (Chazdon et 
al. 2017). At the same time, there may be potential adverse 
impacts on smallholders when restoration initiatives do 

 Restoration Recap •
• Much restoration work worldwide involves tree planting 

by smallholders. However, there is often insufficient assess-
ment of the social benefits they receive from participation.

• Vietnam has implemented several large-scale tree planting 
programs in the past decades, carried out by smallholder 
households. By evaluating these programs against the 
Society for Ecosystem Restoration Social Benefits Wheel, 
we show that a range of potential social benefits are not 
being realized.

• While these programs have expanded overall forest cover, 
the benefits to individual households have been limited to 

economic ones, and there have been negative impacts in 
several areas, like community wellbeing and insufficient 
attention to natural capital and ecosystem services.

• Other countries wishing to implement large-scale tree 
planting by smallholders can take lessons from Vietnam, 
such as diversifying trees planted, particularly where area-
based targets are used; encouraging more bottom-up 
stakeholder involvement; better monitoring and evalua-
tion; and focusing on longer-term sustainability beyond 
short-term tree planting cycles.
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not pay sufficient attention to social benefits (Adams et al. 
2016, Holl 2017).

Vietnam is a particularly useful case study, as several 
sizable tree planting and restoration programs over the 
past 30 years have expanded forest cover from a low point 
of 9.4 million ha in 1990 to an estimated 14.6 million ha 
in 2020 (Meyfroidt and Lambin 2008, SRV 2020). Much 
of the work has been carried out by smallholder house-
holds, who now control somewhere between 40–70% of 
the country’s planted forest area, depending on how land 
‘ownership’ is classified (World Bank 2019, MARD 2020). 
This is in contrast to other countries, in which large-scale 
plantation establishment (often by governments or busi-
nesses) has come at the expense of local peoples, including 
displacement and other negative socio-economic impacts 
(Malkamäki et al. 2018). The lessons learned from Viet-
nam’s example could therefore provide useful information 
for other countries seeking to use smallholders in their own 
restoration interventions.

Yet there have been few comprehensive assessments 
of these tree planting initiatives in Vietnam, how they 
relate to goals for FLR, and what their social impacts have 
been. Using the Society for Ecological Restoration (SER) 
international standards, and particularly the new Social 
Benefits Wheel as a template (Gann et al. 2019), we evaluate 
Vietnam’s programs with a focus on social outcomes. As we 
show, while Vietnam’s tree planting projects have increased 
overall forest cover, this should not be the only metric on 
which they are judged. Our findings indicate that on many 
social benefits measures, outcomes have been more disap-
pointing and many potential benefits of FLR unrealized. 
We conclude our assessment with some recommendations 
that would aim at more socially beneficial interventions for 
smallholders with improved restoration outcomes.

Background: Smallholder 
Reforestation and Social Benefits

Many countries have engaged in extensive tree planting, 
reforestation and FLR schemes in recent years (Adams 
et  al. 2016), leading some to make a “forest transition”, 
reversing trends away from deforestation and towards 
forest expansion (de Jong 2010, Rudel et  al. 2020). But 
the role of smallholders as drivers of these transitions 
is not well-understood (Meyfroidt et  al. 2018), in part 
because they engage in a number of models of tree planting 
(including agroforestry, scattered trees, and concentrated 
plantations) that are difficult to generalize (Pokorny et al. 
2010, Midgley et al. 2017, Ota et al. 2020). Consequently, 
national trends in forest transitions do not usually provide 
sufficient understanding of motivations for smallholder 
participation (Rudel et al. 2020).

More localized case studies suggest that major barriers to 
participating in both FLR and general tree planting include 
insecure land tenure (McClain et al. 2018), competition 

with agriculture (Ota et al. 2020), and poor governance and 
corruption (Le et al. 2012). Smallholder engagement often 
requires specific capabilities, including financial capital and 
long-term planning (Pokorny et al. 2010), and structured 
incentives, such as access to markets, subsidies and exten-
sion (Chazdon et al. 2017). Other proactive interventions 
for improving smallholder engaged FLR outcomes include 
a focus on capacity development and training (Bloomfield 
et al. 2019) and granting of community tenure rights and 
support (Erhbarg et al. 2020). The long-term engagement 
and willingness of smallholders is also dependent on the 
perceived benefits they receive, and existing programs show 
mixed results in terms of livelihood improvements (Adams 
et al. 2016, Malkamäki et al. 2018, Brancalion and Holl 
2020). Many of these potential success factors and barriers 
are embedded in the SER Social Benefits Wheel, which was 
developed to provide an easy-to-adapt template reflecting 
best-practices and standards (Gann et al. 2019) (Figure 1).

Methods

We conducted an extensive literature review in Web of Sci-
ence to find articles that assessed the recent tree planting 
and FLR projects in Vietnam in a two-step process: first 
identifying general reports through keywords, resulting 
in 149 studies (step 1: see supplementary material), and 
then reading these studies to look for reference to different 
social benefits, drawing on the broad categories of the SER 
Social Benefits Wheel (step 2). While the Wheel is meant 
to be flexible, and components can be added or subtracted 
depending on the project (Gann et al. 2019), the broad 
categories that make up the template are well-supported 
in the general literature, so we kept our focus to these six 
types. For each of the categories, we compiled examples 
drawn from the pool of studies, looking for both positive 
and negative examples, as noted in Table 1 and discussed 
more fully below.

History of Approaches to Tree Planting and FLR 
in Vietnam
Before turning to our assessment of the social benefits 
of tree planting programs in Vietnam, we provide a brief 
overview of policies and programs that have been used to 
encourage expansion of forest cover and ecological restora-
tion over the past few decades.

Early History of Tree Planting Programs and 
Projects
One of the earliest tree planting campaigns in Vietnam 
began in 1959, when President Ho Chi Minh inaugurated 
a New Year’s tree planting tradition. After suffering major 
damage to the forestry sector during the US-Vietnam War, 
the reunified government nationalized all forests, and many 
areas were over-logged to provide wood for war reconstruc-
tion or foreign exchange (McElwee 2016). A post-war push 

https://uwpress.wisc.edu/journals/pdfs/ERv39n01-02_McElwee_Supplementary_Materials.pdf
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for expanded reforestation efforts came from international 
donors like the World Food Program, who sponsored a 
major tree planting project in the late 1970s named “PAM”, 
investing US$160m to plant nearly 450,000 ha of forest 
(Ministry of Forestry 1991). Smallholders in denuded areas 
of the country were provided with food or cash and tree 
seedlings; however, the households who participated did 
not get rights to the trees that they had afforested.

Area-based targets were first suggested in the early 
1980s, and a Forest Protection and Development Law of 
1991 categorized all forestland into three types (special-use, 
protection, and production forests), laying the ground-
work for different reforestation/restoration priorities. How-
ever, there was little investment until 1992, when the first 
national reforestation program began, known as the 327 
Project. The program invested around US$68m per year for 
five years, with about 45% of funding slated for afforesta-
tion and the rest for forest rehabilitation (Nguyen 1995). 
These efforts started to expand forest cover but garnered 
considerable criticism for having prioritized wood produc-
tion over food security, and for relying heavily on exotic 
trees such as eucalyptus and acacia (de Jong et al. 2006).

Expanding Nationwide Reforestation Incentives
The 327 Program laid the groundwork for a National 5 
Million Hectare Reforestation Program (5MHRP) that ran 
from 1998–2010, which dramatically increased both invest-
ment levels and ambitions. Over 12 years, the 5MHRP 
spent more than US$1.5 billion from the state budget, 

donor aid, and the private sector for three primary goals: 
to increase overall forest cover to 43%; to use forestry as a 
driver of economic growth in rural areas; and to increase 
the supply of wood (Nguyen and Gilmour 1999). Of the 5 
million hectares targeted, 2 million were to be protected 
forests, while the remaining were for wood production 
(MARD 2011). While Decision 661 establishing the pro-
gram had FLR-oriented goals in calling to “ensure envi-
ronmental security, reduce natural disasters, increase the 
capacity of water generation and preserve the source of 
genes and biological diversity” in reality, it fell short in 
meeting these ambitious ideals (SRV 2005). The 5MHRP 
involved smallholders by paying them for protection of 
rehabilitating and regenerating areas or by subsidizing 
them to plant trees (Sunderlin and Huynh 2005). The 
5MHRP was often combined with Forest Land Alloca-
tion (FLA) policies to provide land tenure certificates to 
degraded lands, requiring that recipient households plant 
tree seedlings on the land. After 12 years, the final outcomes 
were re- and afforestation on 2,450,010  ha of land and 
natural regeneration supported on 1,686,350  ha, failing 
to meet stated targets for both categories (MARD 2011).

Recent Policies and Pledges
Since the conclusion of the 5MHRP, the 2011–2020 Forest 
Development Plan targeted a further increase in forest 
cover to 44–45% of total land, or 15.1 million ha by 2020, 
although this was not achieved, and more recent goals 
have been reduced to 42%–42.5% forest cover (SRV 2020). 

Figure 1. Social Benefits Wheel for 
Evaluating Restoration Projects 
(Source: Gann et al. 2019).
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Table 1. Positive and negative impacts of Vietnam’s afforestation, reforestation, and restoration programs.

Social Benefits  Indicators of Positive Impacts  Indicators of Negative Impacts

Stakeholder 
engagement

- Recipients of land tenure certificates more engaged
-  (Renumerated) labor provided for protection 

programs

- Top down management by government offices
-  Little independent decision-making by participating 

households

Benefit 
distribution

-  Households able to claim secure land tenure 
certificates

-  Some (minimal) mixing of food crops and tree 
seedlings

- Early programs led to few direct household benefits
-  Projects tend to favor households with land and capital 

assets
-  Concerns about rising income inequality and land stratifi-

cation with poor households least likely to benefit
- Ethnic minorities less likely to benefit
- Gender differentials in access to benefits

Knowledge 
enrichment

-  Voluntary owner associations can be set up  
(though not widespread)

- Little knowledge or training associated with programs
- Lack of use of local knowledge
- Targets often not met due to information barriers
- Little awareness of damaging practices

Natural capital -  Improvements in soil quality (nitrogen, carbon 
storage)

-  Protection from storm surge, benefits of  
windbreaks

-  Biodiversity improvements dependent on species 
and scale

- Can be motivated by payments or subsidies

- Many plantations managed poorly for natural capital
-  Some plantings inappropriate in vulnerable areas 

(typhoons)
-  Some replacement of natural forests by less diverse 

plantations
-  High biodiversity plantings require more land and longer 

rotations

Sustainable 
economies

-  Profitability varies, dependent on land & labor 
prices and subsidies

- Flexibility as to harvesting time
- Subsidies are strong motivation
- Certification can raise economic benefits

- Subsidies can encourage forest conversion
- Certification is difficult to get

Community 
wellbeing

- Some potential shared ecosystem services benefits - Community management can take more labor
-  Can disrupt traditional systems of community land 

management

Program 147 (from 2007–2015) encouraged the expan-
sion of market activities and infrastructure like roads, 
forest product processing, and factories, aiming to diversify 
forest actors beyond the traditional role of the state, and to 
expand production forests, which by 2019 comprised 53% 
of total forest area (the rest remain for protection purposes, 
mostly managed by different levels of government).

Within the 7.8 million hectares of forests managed for 
production, 4.3 million ha are classified as ‘natural’ while 
3.5 million ha are “planted” (MARD 2019). While the 
former does include forests established through refores-
tation and enrichment planting, the latter refers almost 
exclusively to plantations and use of non-native species, 
including Acacia mangium, Acacia auriculiformis or a 
hybrid of both (for timber and woodchips), Eucalyptus 
camaldulensis (usually for paper pulp), or Casuarina equi-
setifolia (planted as coastal windbreaks). Acacia plantations 
alone now comprise 15–20% of total land area in some 
provinces (Tran et al. 2020), a huge jump from only 66,000 
ha of nationwide estimated in 1992 (Nambiar et al. 2015).

For planted production forests, smallholders comprise 
the largest group of land managers, with nearly 1.6 million 
ha under their control (MARD 2020), while State Forestry 
Companies (formerly para-statal enterprises now priva-
tized to commercial companies) control the second largest 

area. These companies tend to produce more timber than 
smallholders, who mostly focus on short rotation harvest-
ing for woodchips and pulp and paper mills (Maraseni 
et al. 2017). The government estimates that up to 5 million 
people are now employed in a number of forest-related 
enterprises and industries (e.g., growing, processing, fur-
niture production, etc.) (SRV 2020), and that smallholder 
forestry contributes at least US$500 million a year (Midgley 
et al. 2017).

Vietnam’s Nationally Determined Contribution (NDC) 
to the Paris Agreement in 2016 also made a pledge to add 
20,000 to 50,000ha of additional restored and afforested 
mangroves. Mangrove restoration in coastal areas has 
been encouraged and funded through multiple sources in 
recent years, including donors, the Vietnam Red Cross, and 
others, often driven by interest in disaster risk reduction 
(Kumar et al. 2015). Some provinces have implemented 
specific policies to encourage mangroves in mixed shrimp 
production ponds, as conversion for aquaculture is a major 
driver of mangrove loss (Nguyen et al. 2017). However, 
these models have been complicated by land tenure issues, 
because many households taking part hold yearly contracts 
with a State Forest Company (which officially owns the 
land), limiting households’ decision-making power (Tran 
et al. 2012).
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The remaining 47% of the forest estate remains classified 
as either watershed protection or special-use forest (essen-
tially equivalent to protected areas), often in degraded 
condition that would benefit from restoration (Rizzetti 
et al. 2018). While the 5MHRP did invest in restoration 
and natural regeneration in protected forests, this has 
been offset by continued loss, due to encroachment, illegal 
exploitation, fire or other reasons (Cochard et al. 2020). 
Some donor-funded projects have invested in FLR for 
these natural/protected forests but have shown only modest 
results (Mansourian and Vallauri 2014, Rizzetti et al. 2018). 
While natural forests are usually under government tenure, 
households can protect these lands through incentive pay-
ment programs, including Payments for Forest Ecosystem 
Services (PFES), with funding coming from payees like 
hydropower companies. However, funds tend to be modest 
($5–10 per ha), and do not have a specific requirement that 
households use the money for afforestation or restoration. 
There is no strong evidence that national forest quality 
has improved since PFES programs began (Cochard et al. 
2020), and because most of the PFES programs have not 
involved direct restoration or tree planting, they are not 
assessed in our review below.

Attention to sustainable forestry has increased in recent 
years, particularly a target program with national funding 
that began in 2017, as well as a revised Forestry Law of 
2017, which aimed to regulate logging in natural forests 
and promote more sustainable forestry in general. The 
guidelines included a call to “Improve the production 
output and quality, promote the value of each forest type, 
increase the value of production forests per each area 
unit; contribute to meeting the requirements of natural 
disaster mitigation, ecological and environmental protec-
tion, response to climate change and sea level rise; create 
jobs, increase income, contribute to hunger eradication 
and poverty alleviation, improve livelihood for people 
working in the forestry sector, closely align these activities 
with the process of building new rural areas, maintaining 
national defense, security, social order and safety” (SRV 
2017). As a priority moving forward, 15% of “forest eco-
system degradation areas” are to be restored, particularly 
in special-use forests, as well as expanding this category 
by 100,000 hectares.

Social Outcomes of Smallholder 
Tree Planting

Most evaluations of the last 30 years of tree planting and 
other restoration projects in Vietnam have not adequately 
examined either social or environmental impacts; instead, 
programs have primarily been evaluated only by whether or 
not an increase in forest cover has occurred or program tar-
gets were achieved (World Bank 2010, MARD 2011). This 
is despite the fact that 5MHRP had numerous social and 

environmental goals, none of which were ever adequately 
measured, and more recent policies like the 2017 Forestry 
Law have emphasized sustainable forestry without clear 
indicators to measure success. We compared reported 
outcomes from our literature review to the six key areas of 
the SER “Social Benefit Wheel” derived from international 
experience. These components also particularly align with 
goals for Vietnam’s forest sector in the 2011–2020 Forestry 
Development Plan, which called for increased education, 
scientific investment, economic outputs, and community 
benefits (Decision 57-QD-TTg).

Stakeholder Engagement
Stakeholder engagement refers to attracting the involve-
ment and support of diverse participants as well as increas-
ing their capacity to improve effectiveness (van Oosten 
2013, Lazos-Chavero et al. 2016). Stakeholders can be 
engaged in multiple ways, ranging from site selection and 
choice of species to providing labor, as well as overall gov-
ernance. Yet within Asia, there has been a trend towards 
state forestry agencies recentralizing their power through 
reforestation and restoration actions in recent years, cur-
tailing stakeholder engagement (Barr and Sayer 2012).

Vietnam is facing the same challenge, despite narratives 
that often center around the program’s use of smallholders, 
implying it must be participatory. In fact, most of the major 
tree planting projects have been managed from the top-
down (Ohlsson et al. 2005), and there were no reports that 
directly assessed and demonstrated increased smallholder 
capacity. Indeed, early programs saw some households 
refusing to participate as they did not see what benefits 
they would receive (Clement and Amezaga 2008), although 
benefits improved over time as land tenure certificates 
became part of the restoration packages. In the 5MHRP, 
Project Management Boards at the provincial level, aided 
by technical support from agriculture and forestry agen-
cies, often made most decisions, such as which species to 
plant (Tran et al. 2014b). There was little opportunity for 
decision-making by households, who were not consulted 
on their preferences nor given options to be involved in 
more ecologically focused restoration activities (McElwee 
2009). For most, their primary participation was to pro-
vide labor for initial tree planting, for tending stands, for 
protecting forests from fires and pests, and for harvesting 
trees (Harwood et al. 2017), and a lack of capacity for more 
extended engagement was reported in several projects 
(Yamanoshita and Amano 2012). Even models more explic-
itly focused on co-management between communities and 
the state have tended to be dominated by decision-making 
by government agencies, with little input from participating 
households (Tran et al. 2014c), although some mangrove 
restoration projects funded by donors have achieved more 
comprehensive participation in planning of afforestation 
actions and monitoring (Nguyen et al. 2016a).
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Benefits Distribution
Globally, livelihood benefits from afforestation and res-
toration depend on the type of program; for example, 
large-scale plantations run by outside investors have been 
associated with higher levels of poverty and diminished 
livelihoods (Malkamäki et al. 2018), while more modest-
scale FLR programs have better balanced social and envi-
ronmental benefits (Adams et al. 2016, Mansourian and 
Vallauri 2014). Vietnam’s case indicates that there are 
potential benefits associated with smallholder tree planting, 
but also evidence of rising inequalities.

The early programs often did not bring many indi-
vidual benefits to households, because they were not the 
owners of the land that was afforested and therefore had 
no right to forest produce. Program 327 also resulted in 
the conversion of some upland crop fields under de facto 
use into forests without providing alternative subsistence 
means or support, and in those cases, households often 
chose participation in tree planting as a “least bad choice” 
when soil infertility and pro-afforestation policies made it 
too difficult to continue annual cropping on sloping lands 
(Clement and Amezaga 2008). In other areas, afforestation 
projects resulted in displacement of activities like grazing 
into other nearby lands (Yamanoshita and Amano 2012). 
Competition between food production and expanding or 
maintaining forests has been a common problem (Khuc 
et al. 2020), especially in areas where industrial cash crop 
production, like cassava, is encroaching on natural forest 
(Rizzetti et al. 2018). Such competition with profitability 
of agriculture and food security argues for combinations of 
agroforestry in restoration programs, but for various politi-
cal and economic reasons this has not been widespread 
(Simelton et al. 2017).

The expansion of markets for forest products have 
brought more economic benefits in recent years, often 
dependent on access to processing facilities since most 
wood is sold by households as unprocessed (e.g., as stripped 
poles). Income provided by plantations has been reported 
to range from around 5% to 25% of household livelihoods, 
depending on location (Sandewall et al. 2010, Sikor 2011, 
Dang et al. 2018). However, reports have also indicated that 
households needed to have endowments—like labor and 
land—before they could engage in afforestation, thereby 
favoring better-off households from the start (McElwee 
2009, Sikor and Baggio 2014).

Participants in the most recent reforestation programs 
often received land tenure certificates depending on the 
forest type, and households have sometimes used affor-
estation projects as a means of claiming land, rather than 
being solely motivated by trees themselves (McElwee 2016, 
Nguyen and Masuda 2018). Wealthier households appear 
more able to claim land via reforestation programs; in 
multiple studies, the poor have been the least likely to 
receive forest land allocation (Sowerwine 2004, Sikor and 

Nguyen 2007). McElwee (2009) recorded increasing land 
stratification between rich and poor after the 5MHRP in 
one central Vietnam province, while another study in a 
national park buffer zone in northern Vietnam demon-
strated that government elites were the prime beneficiaries 
of the project (Dressler et al. 2013). Sikor and Baggio (2014) 
report that more than half of the surveyed households in a 
study site in the South-Central Coastal region did not have 
any forestland, while a minority of 10% controlled 20 ha 
or more. Those with little to no land but living near forest 
plantations often find themselves doing seasonal laboring, 
such as stripping poles at harvest time (Thulstrup 2014), 
or perhaps being allowed to interplant crops for 1–2 years 
in exchange for planting the tree seedlings for these richer 
households (Dressler et al. 2013). In one study in Quang 
Nam province, acacia plantation expansion was driven 
by the ethnic Vietnamese (Kinh) majority, while the local 
ethnic minority group was slower to develop plantations, 
and in some cases signed over land use and harvesting 
rights to others (Thulstrup 2015).

There are also indications of gender impacts, as women’s 
interests in tree planting often focus on multifunctional 
agroforestry, food security, and fuelwood production 
(which have tended to be de-emphasized in reforestation 
projects), while men have sought out income increasing 
opportunities (Nguyen et al. 2016b, Villamor et al. 2017). 
Women have often provided labor for tree planting within 
households, but rarely have controlled decision-making 
about the forest plot (Richards 2019). Additionally, in one 
case recorded in Central Vietnam, women lost access to 
common lands they had used for non-timber forest product 
(NTFP) collection when lands were converted to planta-
tions (McElwee 2009).

Knowledge Enrichment
Knowledge enrichment refers to achieving a balance of 
scientific research and application of local and traditional 
knowledge, as well as opportunities for participants to 
expand their capacity (Chazdon et al. 2017, Bloomfield 
et al. 2019). Yet engagement of local knowledge has been 
minimal in Vietnam, and even the application of scien-
tific knowledge to restoration projects has encountered 
difficulties. For example, a study in Kien Giang province 
on mangrove reforestation, where households were allo-
cated protection forest on which 70% forest cover must be 
retained, noted that no technical guidance was offered to 
households, only financial support (Nguyen et al. 2017). 
Consequently, few households undertook the reforestation 
and some households wanted to return the allocated lands 
back to the government. In other studies, only around 
2/3 of forest lands allocated to households were actually 
planted with trees, either due to technical or information 
barriers (Dinh et al. 2017, Nguyen and Masuda 2018).

For acacia plantations in particular, there is insufficient 
knowledge conveyed to encourage smallholders to avoid 
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unnecessary and damaging practices, like burning litter or 
ploughing after harvest (Nambiar et al. 2015). Household 
surveys reveal that smallholders have little knowledge 
about the technical needs of acacia, such as use of pes-
ticides or how to control disease (Nguyen et al. 2014). 
While extended-rotation plantations and native species 
often provide more economic and environmental benefits, 
households are often unwilling to undertake them because 
of lack of information (Rizzetti et al 2018).

Additionally, recent laws allow for voluntary forest 
owner associations to be established to support members 
in information and training but are not yet widespread 
(Zhunusova et al. 2019). There were also few studies found 
on positive use of traditional knowledge to improve res-
toration outcomes in Vietnam, with only one example in 
the literature from a donor-funded mangrove afforesta-
tion project where local ideas of how to use fencing to 
ensure mangrove survival were implemented (Nguyen 
et al. 2016a). There were however several negative examples 
of afforestation projects that farmers objected to and for 
which their local knowledge was not used (Gomiero et al. 
2001, Clement and Amezaga 2009, Nguyen 2009).

Natural Capital
Natural capital provisioning from restoration and reforesta-
tion depends in part on species selected and how they are 
planted and managed (Lamb 2018). SER standards refer to 
soil and water improvements, increases in biodiversity, and 
improved carbon sequestration as positive natural capital 
outcomes. Vietnam’s programs provide mixed results on 
these measures, and many of the natural capital benefits 
have been presumed, rather than systematically assessed 
and monitored (Clement and Amezaga 2008).

Although some articles noted improved overall ecosys-
tem services as compared with previous degraded lands 
after afforestation (Paudyal et al. 2020), most projects have 
not been specifically designed with ecosystem service pro-
visioning in mind. Nonetheless, because much of Vietnam’s 
afforestation has been on highly degraded and damaged 
soils, resulting from war (Harwood et al. 2017) or from pre-
vious overuse (Nguyen and Masuda 2018), in these cases, 
restoration has improved conditions, and even monocrop 
acacia plantations can improve soil properties, particularly 
around nitrogen fixation and soil carbon storage (Tran et 
al. 2014a, Sang et al. 2013). Protection from coastal erosion 
and storm surge has also been noted in mangrove restora-
tion projects (Hai et al. 2020), and plantations can serve 
as windbreaks to prevent soil erosion, but have been less 
effective in improving water supplies (Simelton and Dam 
2014). High carbon benefits from replanting of mangroves 
were also recorded by several studies (Pham et al. 2017), 
with both manually planted and naturally regenerated 
mangroves showing success (Nam et al. 2016).

Management practices play a large role in determin-
ing natural capital benefits; for example, short rotation 

plantation cycles combined with a tendency to remove 
bark and litter for fuelwood can result in loss of nutrients 
(Nguyen et al. 2018). Chemical fertilizer use, burning of 
litter, and ploughing during planting further reduces eco-
system services benefits, and sustainable production in the 
future depends on discouraging these practices (Harwood 
et al. 2017). Experimental fields show that retaining slash 
and following best practices increases soil organic C and 
N in successive rotations (Vu et al. 2014).

Biodiversity benefits have been minimal in acacia plan-
tations, but better in restoration projects with a deliberate 
focus (Millet et al. 2013), and particularly in mangrove 
restoration, which can provide a home to multiple spe-
cies such as crabs and fish (Kumar et al. 2015). Projects 
for natural regeneration, enrichment planting and use 
of native species for reforestation have shown the best 
natural capital and biodiversity outcomes (Woo et al. 
2011, Crowther et al. 2020). However, native species often 
require rotations as long as 30 years or more, even though 
the price for timber is considerably higher, making them 
financially challenging (Šálek and Sloup 2012, Nguyen 
et al. 2014, Nguyen and Masuda 2018). Only households 
with larger land sizes over 5 ha were able to produce on 
extended rotations, according to one study (Zhunusova et 
al. 2019), and many restoration initiatives have excluded 
smallholders with holdings of less than 3 ha for this reason 
(Rizzetti et al. 2018).

Negative natural capital outcomes have been noted in 
some studies as well. Acacia plantations are at risk from 
natural hazards, particularly in central Vietnam where 
typhoon activity is high (Thulstrup et al. 2013, Zhunusova 
et al. 2019) and in the northern mountains where cold 
snaps can kill young trees (Le et al. 2016). In Kien Giang, 
use of Rhizophora apiculata encouraged by reforesta-
tion projects replaced a more diverse mangrove ecology, 
leading to less resilience and increased coastal erosion as 
Rhizophora roots were less deep-rooted and could not 
withstand strong wave action (Phong et al. 2017). Other 
examples of plantation expansion into existing natural 
forests have been noted as well, often dependent on local 
land tenure situations and land market prices (Cochard 
et al. 2020, Paudyal et al. 2020).

Sustainable Economies
The smallholder forestry sector in Asia can be quite profit-
able, but the literature notes the need to ensure long-term 
economic sustainability of projects. Vietnam’s programs 
have a mixed record with economic success; many are 
low-value enterprises, and their long-term sustainability 
is unknown (Sandewall et al. 2015). Early afforestation 
programs did not allow households to profit from the sale 
of forest products or did not create a sufficient market for 
wood (McElwee 2009). Only until the 2000s did economic 
incentives combined with more secure land tenure rights 
serve to spur increased smallholder benefits.
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The economic value of plantations varies depending 
on whether households need to rent land, hire labor and/
or borrow money for investment, and if they receive any 
government subsidies for planting or protection (Tran 
et al. 2020). Smallholder incomes from plantations range 
widely, depending on location, with an average around 
USD $2,400/ha for a short rotation, not including expenses 
(which can comprise 10–20% of income) (Dinh et al. 2017). 
Forest plantations do provide flexibility in terms of harvest-
ing, in that households can use their trees as a bank; selling 
standing trees is common, and buyers are responsible for 
harvesting and transport (Sikor 2011).

For households with adequate land, particularly lands 
not suited for agriculture, such returns are sufficient to 
drive participation. In early years in the 1990s and 2000s, 
households could often occupy and claim unused lands, 
but this route is no longer available. Many smallholders 
now have to purchase land if they want to expand planta-
tions, which favors the wealthier. Households with more 
labor availability are also more likely to plant trees (Dinh 
et al. 2017), and their ability to access loans has also been a 
positive indicator of afforestation (Sikor and Baggio 2014). 
The costs of up-front investment are difficult for poor 
households and those in more remote areas away from 
markets, so subsidies remain a major incentive in vari-
ous policies. Households that participated in 5MHRP for 
example received nearly $100 USD/ha for initial planting 
and $3–5/ha a year for protection, and many households 
would not have undertaken afforestation without the sup-
port (McElwee 2009). However, this subsidy approach can 
bring negative impacts as well. For example, in Kien Giang 
province, local authorities encouraged mangrove planting 
through subsidies for up to three years to households. Par-
ticipants actually cut existing mangroves down to replace 
them with seedlings in order to receive the subsidy, thereby 
leading to loss of mature diverse forests (Phong et al. 2017).

Given these challenges, one possible source of new 
financing might be payments for ecosystem services 
(Hoang et al. 2013, Crowther et al. 2020), as farmers show 
interest in increasing biodiversity if provided with subsidy 
payments (Nghiem 2012). Some studies indicated willing-
ness to pay from beneficiaries, particularly around man-
grove restoration (Pham et al. 2018) or potential funding 
from global carbon markets (Kumar et al. 2015), but such 
approaches have been theoretical only, as the existing PFES 
policy is not operational in mangroves nor does it pay for 
carbon (McElwee et al. 2019). Overall, evidence suggests 
that existing low subsidies and other payments cannot 
financially compete with the current plantation boom that 
favors short rotations (Cochard et al. 2020) or competition 
from shrimp production that discourages mangrove resto-
ration (Tran et al. 2012). Consequently, certification might 
be an additional option to extend financial sustainability 
to Vietnam’s smallholder plantations, as prices paid are 
substantially higher (Frey et al. 2018). However, the cost 

to receive certification is a significant barrier to expanded 
participation, and subsidies are usually needed to get farm-
ers to consider it (Nguyen et al. 2019). Smallholders also 
evince little engagement with or understanding of the 
environmental benefits of certification (Nguyen et al. 2015).

Community Wellbeing
There has been increased emphasis in the forest resto-
ration literature on realizing collective benefits, includ-
ing support for community engagement (Chazdon et al. 
2017). However, despite having several forest protection 
co-management and community forestry models, few 
studies examined communal social benefits (as opposed 
to individual ones) from tree planting programs, such as 
recreational opportunities provided by reforested areas 
(Tran and Brown 2019). Overall, outcomes have generally 
been mixed for community forestry and co-management 
models, which have suffered from lack of active participa-
tion (Tran and Sikor 2006, Yamanoshita and Amano 2012). 
Collective participation in regeneration and protection can 
actually take more labor than individual smallholder refor-
estation, concluded one study, due mostly to time spent in 
community meetings (Tran et al. 2014b). There have also 
been concerns raised that the various afforestation pro-
grams have disrupted local systems of land management, 
such as management of commons, in favor of individual 
land tenure (Clement and Amezaga 2009). Related to this, 
ethnic minority communities, who tend to have stronger 
community and cultural traditions, have been less likely 
to participate in Vietnam’s afforestation programs (Dinh 
et al. 2017, Sowerwine 2004).

Discussion: Evaluating Vietnam’s Efforts

Overall, the social impacts and benefits of Vietnam’s exten-
sive recent campaigns for tree planting and forest resto-
ration have been modest across all six social issue areas 
assessed (Table 1). The only major social benefit category 
with evidence of generally positive impacts was in econom-
ics, and even there, often those who were already better 
off seem to have benefitted the most, leading to a risk of 
inequality. Across other categories, like knowledge and 
capacity, there is little evidence of substantial positive out-
comes. There have also been discrepancies in who received 
social benefits, with fewer benefits to ethnic minorities, 
women, and the poor. There have also been negative out-
comes reported, including inappropriate afforestation in 
typhoon-vulnerable areas, replacement of natural forests 
by plantations, and disruptions of community land man-
agement systems.

What accounts for these uneven social outcomes? It 
is likely that the approach used in Vietnam—area-based 
targets combined with limited and short-term financial 
subsidies to smallholder households—has resulted in use 
of fast-growing species like acacia, with little attention to 
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the more comprehensive social and environmental issues 
that should be addressed in FLR. Such area-based targets 
were mostly designed by government and donors, and 
do not reflect input from local levels, often missing the 
importance of multiple qualitative objectives, including 
ecosystem services provisioning or more sustainable live-
lihoods. Even where projects have attempted to expand 
restoration goals through natural regeneration and native 
species, they have faced significant challenges in engag-
ing the smallest landowners and the poor (Rizzetti et al. 
2018). At the same time, deforestation and degradation 
in natural forests is continuing even as plantation forests 
expand (Cochard et al. 2020); as a result, the tree planting 
projects do not appear to be tackling the drivers of forest 
loss overall (Holl and Brancalion 2020).

Other key take-aways from our review of Vietnam’s 
restoration programs are the lack of monitoring, follow-
up assessments, and good statistical data. There is incon-
sistency between government reports on basic data, like 
number of smallholders engaged in restoration. Few proj-
ects are assessed after the fact to determine even basic tree 
survival rates, let alone more complicated social benefits 
(Hai et al. 2020). As a result, much of our assessment has 
relied on local case studies, with little nation-wide analysis 
or evaluation. Without access to such data, it is difficult to 
draw conclusions about the benefits and costs of tree plant-
ing programs, and future projects will need to plan regular 
evaluation into their models (Erbaugh and Oldekop 2018). 
This is not a problem confined to Vietnam: most evalua-
tions of restoration activities worldwide have been of area 
restored or number of trees planted, what Mansourian et al. 
(2017) label an “effort approach”. Focusing not on effort, 
but instead on impact, determined through comprehensive 
assessments, would require better evaluation of social and 
ecological benefits for different sectors and actors, as we 
have attempted to do here.

In sum, if the various tree-planting and restoration 
projects in Vietnam had to be redesigned with the benefit 
of hindsight and guidance of the SER wheel, our analysis 
suggests the need for bottom-up goals and priorities (rather 
than top-down area-based targets), more subsidies, techni-
cal support and capacity-building (to encourage longer-
growing native species and more sustainable household 
forestry models), and better assessments to enable adaptive 
management and readjustments over time.

Conclusions: Lessons for Smallholder 
Tree Planting Programs

How to successfully undertake forest restoration initiatives 
to achieve large-scale targets remains a key question, par-
ticularly in Southeast Asia, where biophysical conditions 
for restoration are high, but social, economic and politi-
cal factors remain challenging (Zeng et al. 2020). Despite 
decades of efforts and billions of US dollars spent, and 

while the country has expanded forest cover and planted 
millions of trees, the social benefits of these programs 
have been modest in Vietnam. From our assessment of the 
literature, the country still has a long way to go in terms 
of achieving multifaceted, long-lasting, and sustainable 
ecological and human benefits.

Given these weaknesses, Vietnam should prioritize shift-
ing to more socially and ecologically engaged restoration 
approaches, and away from simple area-based targets for 
forest cover. These more engaged approaches would include 
investments in education and extension, given that knowl-
edge enhancement and capacity outcomes have been weak 
in programs to date. The current approach of providing 
short-term planting subsidies but little else has led to ques-
tions about long-term sustainability, and future priorities 
might include extended subsidies focused particularly on 
ecosystem services provisioning. More engaged restora-
tion activities would also focus on the many potentially 
positive social outcomes that restoration can bring, from 
community well-being to more gender-balanced benefits. 
Yet planners should also acknowledge that multiple goals 
for restoration can conflict, and not everything can be 
achieved in the same way (Brancalion and Holl 2020).

Our review indicates that there are also some useful les-
sons to be learned from Vietnam about how to design pro-
grams for large-scale tree planting elsewhere. The involve-
ment of smallholders is extremely important, as they have 
the capacity and ability to drive significant changes. Yet 
their ability has been limited by top-down programs, insuf-
ficient understanding of their needs and wishes, and short-
term planning. Area-based targets have also led to a focus 
on exotic and fast-growing species, at the expense of more 
ecosystem-service oriented restoration. Other countries 
wishing to expand smallholder reforestation efforts can 
learn lessons, particularly around the need to link tree 
planting to local input and for longer-term subsidies to 
make planting profitable, and to prioritize more ecologi-
cally focused restoration that results in multiple individual 
and collective benefits.
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