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Executive Summary  

Forest Landscape Restoration (FLR) is the long-term process of regaining ecological functionality and 
enhancing human well-being across deforested or degraded forest landscapes. FLR has become 
widely recognised as an important means of restoring deforested and degraded land in ways that 
contribute to local and national economies, strengthen food and clean water supplies, safeguard 
biodiversity, and sequester significant amounts of carbon to mitigate the impact of climate change. The 
launch of the Bonn Challenge in 2011 was a milestone in an international effort to restore 150 million 
hectares by 2020 and 250 million hectares by 2030. This assessment is aimed at identifying FLR 
opportunities in Quang Tri Province, Vietnam. 

Landscape challenges and goals 

Located on the Demilitarized Zone, Quang Tri Province was devastated during the American War. 
Following the economic reforms initiated in the late 1980s, the province embraced forest restoration 
by planting fast growing eucalyptus and acacia species. Forest cover quickly increased from 98,000 
hectares in 1989 to 235,000 hectares in 2016. However, forest quality is poor and plantations are 
almost entirely geared toward short rotation acacia for 

https://www.iucn.org/theme/forests/our-work/forest-landscape-restoration/restoration-opportunities-assessment-methodology-roam
https://www.iucn.org/theme/forests/our-work/forest-landscape-restoration/restoration-opportunities-assessment-methodology-roam
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FLR priority areas 

FLR priority areas were identified using spatial analysis, which assessed areas in relation to three 
criteria: (1) forest quality and biodiversity; (2) water quality in key river basins; and (3) erosion risk on 
sloping land. The table shows a summary of the results.  

The total area proposed for FLR is almost 54,000 hectares or 11% of the total area of the province (net 
of 1,100 hectares of overlap between selected areas). 
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Alternatives were explored to transition short rotation acacia plantations. UNIQUE, a German 
consultancy, has developed two business models: for ER (11 years) and for NSI (long-term, with step-
wise acacia replacement during the first 11 years). Both options are more profitable than short rotation 
acacia. However, high investments costs and longer payback periods
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Conclusions and recommendations 

Implementing FLR in the 54,000 hectares that this assessment has prioritised could significantly 
improve forest quality and rural livelihoods in Quang Tri, and increase their resilience to climate 
change. Successful FLR implementation will require improvements in knowledge, technical capacity, 
and incentives. Government needs to play a key role in transitioning to a 
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1. Introduction 

The protection and restoration of forest landscapes is important to ensure food and water security and 
to improve livelihoods of forest communities and others who depend on the ecosystem services they 
provide. This has only become more urgent with climate change. Forest Landscape Restoration (FLR) 
has become widely recognised as an important means of restoring ecological integrity and generating 
local-to-global benefits by boosting livelihoods, economies, food and fuel production, and water 
security, while making landscapes and communities more resilient through climate change adaptation 
and mitigation. FLR focuses on restoring a whole landscape while delivering a range of benefits over 
time.2 

http://www.bonnchallenge.org/content/challenge
http://www.fao.org/docrep/010/ag130e/AG130E00.htm
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high levels of biodiversity); and (3) improve livelihoods for local people to reduce the incentives to 
encroach on the forest. 

To meet these goals, a Restoration Opportunities Assessment Methodology (ROAM) was used (Box 
1.1). ROAM has been used globally to chart pathways to improve ecosystem services and livelihoods 
and to enhance long-term sustainability of landscapes through a combination of stakeholder 
engagement, spatial analysis, assessment of restoration options, and analysis of enabling conditions.  

BOX 1.1: RESTORATION OPPORTUNITIES ASSESSMENT METHODOLOGY (ROAM) IN QUANG 

https://www.iucn.org/theme/forests/our-work/forest-landscape-restoration/restoration-opportunities-assessment-methodology-roam
https://www.iucn.org/theme/forests/our-work/forest-landscape-restoration/restoration-opportunities-assessment-methodology-roam
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2.3. Challenges in the plantation sector  

To accelerate forest recovery in the 1990s, Vietnam planted fast-growing exotics such as eucalyptus, 
acacia and pine (Pinus merkusii) that could cope with the harsh, degraded environment. Farmers found 
these species economically attractive as they grew quickly, generated income as feedstock for pulp 
and were in strong demand.13 4XDQJ�7ULµV�IRUHVW�VHFWRU�is currently dominated by acacia monocultures 
for wood chip under short rotations (see Table 2.3); 85,000 hectares (77%) of all plantations in 2016 
were acacia monoculture, predominantly managed on rotations of 4-6 years. 

Short rotations frequently expose the bare soil, which leads to soil erosion during heavy rainfall. This 
risk is particularly pronounced due to the greater frequency of high-intensity rainfall and the use of 
bulldozers for harvesting. Farmers often use clippings to grow their trees. Genetically uniform acacia 
monocultures are vulnerable to pests and diseases with growers in Quang Tri reporting increasing pest 
outbreaks. Monocultures are also less effective at protecting watersheds compared to native species.14  

Plantation owners have not fully capitalised on 9LHWQDP¶V�booming wooden furniture sector; only 20% 
of Vietnam¶V�ZRRGHQ� furniture is made from local wood.15 Vietnam is therefore missing out on the 
opportunity to expand the its wooden furniture sector and reduce dependence on imported timber, 
particularly from ³KLJK-ULVN´�FRXQWULHV that could jeopardise access to the EU and US markets.16  

Even though sawn timber fetches over US$70/m3 for acacia and US$165-360/m3 for native species 
compared to US$30/m3 for acacia wood chip,17 wood chip is still preferred for its low risk and quick 
returns. The attractiveness of short rotation acacia is reinforced by the demand from wood chip 
factories, and because it does not require advanced silvicultural skills or much capital investment.18 
When farmers harvest their trees they sell their entire plot to a middle-man who pays a flat fee per 
hectare regardless of timber volume. There is therefore no incentive to shift to the longer rotations to 
produce timber-grade wood.  

2.4. The relevance of agriculture 

Agriculture is a key sector in Quang Tri, with 71% of people living in rural areas. Farmers mainly grow 
rice, rubber, and cassava, followed by coffee, groundnut, maize, banana, and some other crops and 
fruits (see Figure 2.2).19 Rice accounts for almost half of the planted area; this 
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fluctuated slightly, rubber 
(+20.8%) and cassava 
cultivation (+30.4%) increased 
significantly.20 Cassava, which 
is mainly exported as a food 
and industrial crop, earns 
about 22 million dong/hectare 
(US$1,000/hectare) per 
harvest at the farm gate. The 
surge in cassava production is 
mainly due to an increase in 
planted area (from 9,770 to 

https://vanban.luatminhkhue.vn/searchindoc?q=2242/Q%C4%90-TTg
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Vietnam has also set ambitious goals to improve forest quality. The Vietnam Forest Development 

http://quyhoach.quangtri.gov.vn/index.php?language=vi&nv=news&op=Muc-tieu-phat-trien/MUC-TIEU-PHAT-TRIEN-8
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3. Spatial Analysis 
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3.3 Forest quality and biodiversity  

This section focuses on natural forests. Vietnam classifies natural forests as poor, medium or rich 
based on standing timber volume. But wood volume is not always a good indicator for forest quality in 
natural forests. Different natural forest types vary considerably in wood volume.30 Volume also depends 
on the maturity of a forest. A young regenerating forest might have low volume but excellent growth 
potential and does not need any restoration support, whereas an old but over-exploited forest has 
higher remaining volume but will not be able to recover without assistance.31 Hence, natural forest 
quality was assessed based on forest type, maturity, and substrate.32  

  

Map 3.3: Natural forest types (left) and poor-quality forest (right) 

0DSV� ���� VKRZV� GLIIHUHQW� �VHFRQGDU\�� QDWXUDO� IRUHVW� W\SHV�� LQFOXGLQJ� ³EDUH� ODQG� ZLWK� UHJHQHUDWLQJ�
trHHV´�� The map on the left shows the natural forest types along a gradient with good evergreen, 
medium evergreen and regenerated forest (good quality forest) in red and poor evergreen and bare 
land with regenerating trees (poor quality forest) in blue. The map on the right focuses on poor quality 
forest. Whereas good quality forest is concentrated in the two SUFs, poor quality forest is scattered 
but with a large concentration of poor evergreen in the central-north near plantation sites, which may 
point to recent deforestation. For FLR purposes, poor quality areas within SUFs are prioritised since it 
will be easier to protect them.33 

The distribution of the main natural forest types is given in Table 3.4. These data are consistent with 
the government data on rich (good evergreen), medium (medium evergreen) and poor forest 
(regenerated forest and poor evergreen) (see Annex B).  

Table 3.4: Natural forest types in relation to forest categories 

 SUF Protection 
forest 

Production 
forest 

Outside 
categories 

Total 

Good natural evergreen forest 13,929 2,015 729 32 16,705 
Medium natural evergreen forest 20,796 10,145 7,118 22 38,082 
Regenerated natural evergreen 22,139 29,696 19,914 1,156 72,905 
Poor natural evergreen forest  2,197 8,713 
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However, in this case, we do not consider regenerated forest as ³poor quality´. Instead we include 
³bare land with regenerating trees´ as poor-quality forest. The area of poor evergreen and bare land 
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Map 3.6: Acacia (monoculture) plantations in Quang Tri Province (left) and upstream key river basins (right) 

3.5 Erosion on sloping land 

Erosion control was identified as a FLR priority. 
The Revised Uniform Soil Loss Equation 
(RUSLE) was used to map areas at risk. RUSLE 
uses maximum rainfall, slope length and 
steepness, and an estimation of erodibility of 
different land cover types to estimate erosion and 
works well with limited data.  

Map 3.7 shows the erosion risk for the province. 
At first sight, the map is almost a negative of the 
land cover map, with low risk of erosion for areas 
that correspond to natural forest, slightly higher 
risks for areas that correspond to plantation 
forest, and high risk in areas of rainfed agriculture 
in the west of the province and transitional areas 
in the south. 

The composition of erosion risk intervals in terms 
of land cover types is given in Table 3.8.  

The table shows the importance of rainfed 
agriculture as the land cover type most at risk of 
erosion, with more than half of the total area 
(25,000 hectares) in the highest category (which 
is equivalent to 27% of all rainfed agriculture). This is expected because 
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4. Restoration Options 

Four FLR options were identified: (1) EP/ANR to restore degraded natural forest, (2) ER and (3) NSI 
to promote high value timber production through longer rotations in plantations, and (4) SWC to protect 
soils and enhance water retention in agricultural fields. This chapter describes the FLR options and 
analyses their benefits, costs and barriers. 

4.1 Natural forest  

Natural forests play an important role in protecting and enhancing biodiversity and providing ecosystem 
services such as preventing soil erosion and filtering rainwater. Natural forests can also be a source 
of food and NTFPs. The main methods to improve the forest quality are EP and ANR.  

4.1.1 Enrichment planting and assisted natural regeneration 
EP involves planting trees to supplement natural regeneration and to increase the diversity of tree 
species. ANR involves enhancing the establishment of secondary forest from degraded grassland and 
shrub vegetation by protecting and nurturing the mother trees. It aims to accelerate, rather than 
replace, natural successional processes by removing or reducing barriers to natural forest regeneration 
such as soil degradation, competition with weedy species, and recurring disturbances (e.g., fire, 
grazing, and wood harvesting)39. The type of intervention required depends on the quality of the forest. 
Where forests are present but degraded, ANR techniques can be sufficient. However, where the forest 
is severally degraded, EP is needed to support ANR. 

To assess costs, the assessment drew on two projects in central Vietnam. These provided well 
documented data from geographically similar areas.   

 In 2002, the Japan International Cooperation Agency (JICA) provided a loan to protect, restore, 
and establish new protection forests in Quang Tri using EP/ANR. As this study used both EP 
and ANR it was not possible to separate the costs of the two methods. The project supported 
14 communes to protect the Thach Han irrigation systems. The project planted native species 
and acacia and used ANR techniques such as clearing weeds and lianas (vines). Initial planting 
cost was US$841/hectare in the first year and US$389/hectare to maintain the site over the 
next three years. After four years the trees were well established.  

 SNV, the Netherlands Development Organisation ran an 11-year restoration project in Ha Tinh 
Province. It relied mainly on ANR using techniques such as clearing weeds and lianas and 
protecting growing plants. It also planted a small number of native species and tended soils 
around seedlings in years 1 and 11. The project funded patrols of the site in the intervening 
period. The initial intervention cost approximately US$299/hectare, while interventions in the 
last year cost US$128/hectare. Patrolling cost US$10/hectare/year.  

Figure 4.1 shows costs per hectare. In the first project, which includes EP and ANR, costs were 
relatively high with significant upfront costs. Average costs were about US$300/hectare/year and were 
mainly used to pay for labour for enrichment planting. In the second project, which mainly focused on 
ANR, costs were lower and spread over a longer period. Cost averaged about US$50/hectare/year. 

  
Figure 4.1: Cost of EP-ANR (4-year JICA project) (left) and ANR (11-year SNV project) (right) 

                                                           
39http://www.fao.org/forestry/anr/en/ 

http://www.fao.org/forestry/anr/en/
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4.1.2. Benefits and barriers 
FLR provides benefits including erosion reduction, biodiversity protection and water retention. Labour 
required for EP and ANR can offer local people an alternative income source.  

The key barrier for restoring natural forests is financial. While costs are upfront, the benefits are long-
term, diffuse, and difficult to translate into monetary values. There may also be a lack of interest from 
local communities in forest protection. Households who have been contracted to take care of protection 

https://www.iucn.org/news/viet-nam/201607/forest-conservation-quang-tri-what-can-be-done
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Figure 4.2: Cash flow projections for one cycle of short rotation acacia (left) and extended acacia 

rotation (right) (source: UNIQUE 2017) 

Based on studies by UNIQUE, a baseline scenario of a 6-year (short rotation) acacia planted at high 
density of 1,667 trees/hectare without thinning and a clear-cut harvest in year 7 produced 122 
m3/hectare. Since there is no thinning, revenues come entirely in year 7, generating US$4,842/hectare 
based on a sale price of US$27/m3 for wood chip and US$69/m3 for sawn logs. The combined cash 
flows result in an Internal Rate of Return (IRR) of 15.8% over five rotations and 31 years.46 

This can be compared to a model for acacia that extends the rotation to 11 years, allowing for increased 
production of larger diameter sawn logs. Assuming the same initial planting density, thinning takes 
place in years 4 and 8. A total of 205 m3 is harvested. Intermediate revenues from thinning are US$354 
and US$2,044/hectare, with US$9,868/hectare in year 12. The extended rotation model of acacia has 
an IRR of 19.1% over two rotations and 23 years.47 Thus, lengthening the rotation of acacia is much 
more profitable. Higher profitability is mostly due to higher prices associated with larger trees, with 52% 
sold at US$69/m3, 23% sold at US$74/m3, while only 25% sold for wood chip prices of US$27/m3.  

4.2.2. NSI 
A more fundamental intervention is to convert acacia plantations to native species. UNIQUE identified 
three species that 
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Figure 4.3: Cash flow projection native species introduced in acacia plantation (30 years) (source: 

Unique 2017) 

Under good conditions and proper management, a total of 387 m3/hectare of timber is harvested over 
30 years. Initial establishment costs of the plantation are similar to the other models, but the NSI model 
has higher intermediate costs due to the replacement of acacia with 
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BOX 4.2: USING FSC CERTIFICATION TO CATALYSE CHANGE 

Forest Stewardship Council (FSC) certification is a globally recognised program to promote sustainable forest 
management. To receive certification, farmers must comply with certain principles and standards. In return, 
farmers can sell timber into premium markets, which typically pay 15% more compared to unaccredited 
markets.53 FSC also provides new knowledge and skills through training and certification visits. Establishing 
and maintaining certification involves significant costs. The initial audit fee to obtain FSC is about US$10,000 
with additional annual audits of US$7,245. Landholders can organise themselves into one certification group 
to reduce costs, as the fees remain relatively constant regardless the size of the area being certified. 

A pilot FSC project has been implemented in Quang Tri with the support of MARD and WWF (which funded 
the audit fees). By September 2010, FSC certificates were awarded to a group of 118 households for 316 
hectares; this was the first smallholder group in Vietnam to receive certification. To help sell the FSC timber, 
WWF connected forest growers with local suppliers of IKEA. These companies initially paid a premium of 20-
30% for FSC certified wood, although this reduced to 10-15% in 2014. The Quang Tri Forestry Department 
took over the project in July 2014, establishing the Association of Quang Tri Smallholder Forest Certification 
Group. By the end of 2015, the association had created 30 sub-associations in 51 villages in 5 districts and 
established a financing model for its operation. 

Selling FSC certified timber can be time-consuming and complicated for farmers who must classify logs based 
on diameter, count number of wood logs in each category, apply FSC labels and maintain records. Monitoring 
to ensure compliance with FSC requirements is also complicated. 

http://www.fao.org/faostat/en/#data/QC
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leads to faster canopy closure. OUJDQLF� PDWWHU� ZLOO� LQFUHDVH� WKH� VRLO¶V� ZDWHU� DQG� QXWULHQW� KROGLQJ�
capacity and stimulate microbial activity.56 

Balanced application of Nitrogen (N), Phosphorus (P) and Potassium (K) in rates of 2:1:2, added to 
organic manure for additional nutrients is most effective at increasing cassava yield, especially when 
using modern high-yielding varieties.57 Farmers in a SNV-CIAT project on inclusive business models 
for cassava (IBC) in 2013-2015 tested an existing NPK (18:6:12) compost. Field trials in Quang Binh 
showed that fertilization increased cassava yield 50-110% compared to not fertilizing.58 Return on 
investment based on prices for fertilisers and selling prices of fresh cassava roots varied from 110-
300%, with the highest returns for highest rates of application, with the extra costs for fertilisers 
returned within a year. 

Intercropping. Another measure that can reduce erosion, control weeds and improve the soil is 
intercropping. Generally, cassava can be mixed with acacia or intercropped with fast growing short-
term crops, such as groundnut (peanut) and mung bean; h

http://www.youtube.com/watch?v=FgK0M1u3v2o
http://www.youtube.com/watch?v=JyiMD6Q0fU8
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monoculture, hedgerows are the most effective measures to reduce soil erosion. They reduced soil 
loss by 50%, while cassava yield increased by 
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without application. There is also a lack of appropriate fertilisers, with most fertilisers available on the 
market adapted to rice.71  

Intercropping allows farmers to harvest a second crop for increased income and food security while 
helping protect soil from rainfall impact. However, intercropping may also (but not always) decrease 
the yield of the main crop and requires considerable extra labour for planting, harvesting, and post-
harvest handing, as well as money for 
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tCO2e/hectare if plantations 
transitioned to ER and 146 
tCO2e/hectare for NSI. 
However, the amount 
sequestered may differ 
depending on the quality of 
the specific site, plant 
material used, and other 
factors (see Figure 4.7, 
right).75  

The impact of SWC on 
carbon storage in 
agricultural land has long 
been neglected. Since most 
crops are harvested on an 
annual basis, the net carbon 
benefit may seem negligible, but an increase in soil fertility and microbial activity, and hence soil 
organic matter, can have a significant impact on soil carbon storage. Most of the carbon sequestered 
in soil takes place in the first 20-30 years. To capitalize on this potential, appropriate measures need 
to be identified based on synergies between carbon storage while minimizing trade
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models (65 tCO2e/ha) was used, leading to a carbon gain of 877,500 tCO2e when applied at scale 
(based on 13,500 hectares of acacia plantation upstream reservoirs). 

SWC measures are largely self-financing but may require the supply of fertiliser to incentive farmers. 
Although the contribution of fertiliser, intercropping and cross slope barriers appears modest at 1-6 
tCO2e/hectare/year, the total contribution can be substantial. Based on 1.5 tCO2e/hectare/year over 
30 years (see Section 4.4) and a restoration area of 25,000 hectares, the total amount of carbon 
sequestered could reach 1,125,000 tCO2e, more than that of restoring natural forest or plantations.   
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5. Enabling Conditions 

To assess whether key success factors are in place in Quang Tri to implement FLR at scale, this 
chapter examines institutional and policy arrangements that help or hinder FLR interventions, as well 
as financing options.  

5.1 Institutional and policy conditions  

Four factors are identified as critical for FLR: (1) the motivation of key actors; (2) the capacity and 
resources for implementation; (3) policy support and enforcement; and (4) access to markets and value 
chains. These factors are summarised in Table 5.1
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The management and ownership of natural forest has undergone substantial changes in recent years. 
In some protectio
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plots, the government will be in a stronger position to negotiate a complete ban on natural forest 
clearing.  

Moreover, despite growing 
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Unlike small family-owned plantations, large plantation owners should be able to finance ER and NSI 
without external assistance.  

The government could facilitate smallholder transition to longer rotations by putting in place insurance 
schemes against damage by fires, storms, or other natural disasters or by providing loans to cover 
immediate family expenses that would otherwise be paid for through short-term rotation.  

PES is currently implemented in river basins upstream of large hydropower reservoirs. Within these 
basins, the funds could be targeted on priority areas identified by this assessment rather than being 
distributed equally among all families. Coupled with improved performance monitoring, higher 
payments could also be used to incentivise and help pay for sustainable cassava intensification.  
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6. Conclusions and Recommendations 

Implementing FLR in the 54,000 hectares that this assessment has prioritized could significantly 
improve forest quality and rural livelihoods in Quang Tri, while making forest dependent communities 
more resilient to climate change. EP/ANR will improve forest quality within SUFs and by connecting 
SUFs provide corridors for wildlife movements; ER plantations will reduce soil erosion and produce 
high-value timber; NSI that replaces acacia monocultures is profitable over 20 years; and fertiliser use, 
intercropping, and cross-slope barriers will improve water infiltration, reduce erosion and increase 
cassava yields. 

Successful FLR implementation will require improvements in knowledge, technical capacity, and 
incentives. The government has a key role to play in helping transition from forest quantity to quality 
by engaging business and supporting new timber value chains, strictly protecting the remaining natural 
forest, assisting farmers to achieve group certification, insuring farmers against natural disasters, and 
using PES to finance sustainable cassava intensification. 

The following recommendations are made:  

1. New vision and policy: Given the alignment with REDD+ and the growing interest nationally in 
environmental quality and green growth, it is recommended that Quang Tri develops a new m
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Annex A: Classification of forest types in Vietnam 

Code Government classification of forest type Classification as used in report 

A. Primary forest  (not in Quang Tri Province) 
B. Secondary forest  
I Evergreen and semi-deciduous forest  

TXG Good Natural Evergreen Forest Good evergreen (forest) 
TXB Medium Natural Evergreen/semi-deciduous Forest on Soil Hill Medium evergreen (forest) 
TXN Poor Natural Evergreen Forest (on Soil Hill) Poor evergreen (forest) (TXN+TXDN) 

TXDN Poor Natural Evergreen Forest on Rock Hill 
TXP Regenerated Natural Evergreen Forest (on Soil Hill) Regenerated forest (TXP+TXDP) 

TXDP Regenerated Natural Evergreen Forest on Rock Hill 
II Deciduous forest  (not in Quang Tri Province) 
III Coniferous forest  (not in Quang Tri Province) 
IV Mixed broad-leaf/coniferous forest  (not in Quang Tri Province) 
V Rock-hill forest  (not in Quang Tri Province) 
VI Inundated forest  (not in Quang Tri Province) 
VII Bamboo forest Negligible 

TNK Other bamboo forest  
VIII Mixed bamboo forest Negligible 

HG1 Mixed bamboo-tree forest on soil hill  
HG2 Mixed bamboo-tree forest on rock hill 

IX Palm forest  (not in Quang Tri Province) 
X Plantation forest (species, age and origin)  

RTC Forest plantation on sandy beach Plantation on sandy beach 
RTG Forest plantation on soil hill Plantation on soil hill 
RTK Forest plantation on other soil Plantation on other soil 
RTM Mangrove plantation Negligible 

RTTN Bamboo plantation on soil hill Negligible 
XI None-forested land that is planned for forestry purposes  
11.1 Already planted but not forest yet  

DTR New plantation on soil hill New plantations (DTR+DTRC) 
DTRC New plantation on sandy beach 
DTRM New plantation on salty/brackish soils Negligible 
11.2 Bared land with scrubs  

DT1 Bared soil hill Transitional areas (DT1+DT1D) 
DT1D Bared rock hills 

BC1 Sandy beach Barren land 
BC2 Sandy beach with scattered vegetation Barren land/Plantations 

11.3 Bared land with regenerated trees  
DT2 Soil hill with regenerated trees Bare land with (regenerating) trees 

(DT2+DT2D) (included as natural 
forest) 

DT2D Rock hill with regenerated trees 

11.4 Bared land with regenerated agricultural crops  (not in Quang Tri Province) 
11.5 Other land  Diverse 
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