
spotlight

currentconservation.orgcurrent conservation 12.1

spotlight

2 3

2
0
1
8

Restoring rainforests remanents 21 | Forest restoration in Brazil 17 | Reaping environmental dividends 13

IS
S
U
E

V
O
L
1
2

1



feature

16 current conservation 12.1

necessity and potential utility of proper, socially-equitable 
compensation for foregone opportunity costs to obtain 
the support of households. The latter indicates scope for 
facilitating behavioural changes through avenues such as 
social marketing.

It is important to note two boundaries to the above policy 
recommendations. First, they apply to places and situations 
where native forests warrant restoration. Because the 
production of timber and non-timber products is among 
forests’ key functions and services, production plantations are 
often legitimate, oftentimes necessary, components of the 
forest landscape for any geographical region of interest see 
Paquette and Messier 2010 for a review on this topic. This is 
particularly so when plantations’ high production efficiencies 
enable native forests to be “spared” for conservation, and, 
in turn, yield better overall outcomes for both production 
and environmental goals. Science-informed planning 
should inform where to allocate land, and how much space 
to set aside, for native forests versus plantations. Second, 
the above policy recommendations may no longer apply 
when the geographical scope of consideration expands to 
regions outside of our focal region. As a poignant example, 
there are wide concerns and indications that the NFPP, 
by banning logging and considerably reducing domestic 
timber production in China, most likely fuelled deforestation 
in other countries from which China imported timber, 
including a number of tropical countries with arguably 
higher biodiversity and other environmental stakes. 
Knowledge of the true environmental implications of a 
reforestation programme or an environmental intervention 
at large, and how it should be steered for best environmental 
outcomes, therefore, would remain incomplete until these 
“leakage” effects are accounted for. How to assess such 
leakage effects is a research frontier in environmental 
sciences that is more urgent than ever, as countries and 
regions become increasingly interconnected through a vast 
trade network.

Worldwide, reforestation is assuming an increasingly 
important role in meeting the environmental and livelihood 
challenges of forest loss and climate change, and is rapidly 
garnering sizeable political will and financial investment. 
Experiences and lessons that China has gained with 
regard to the design and implementation of reforestation 

can provide relevant insights for other countries as they 
undertake reforestation efforts and grapple with similar 
challenges – and opportunities – associated with the recovery 
of their native forests.
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Tropical forests are a huge shopping 
mall for indigenous and local 
communities, from where they 
obtain food, medicines, construction 
and building materials, fuel, and 
many other contributions to their 
quality of life, from pigments for 
artistic paintings to infusions 
for communicating with spirits. 
Throughout much of the tropics, 
forests providing such diverse 
uses and experiences have been 
converted to large-scale monoculture 
plantations focused on a few 
agricultural commodities to supply 
demand by global markets. In 
economics, the replacement of 
hundreds of forest products by 
maize, soybean, oil palm, sugarcane 
and other staple foods or biofuel 
has not been considered a problem, 
based on the argument that modern 
agriculture has found substitutes 
for native plants to support human 
wellbeing. However, it is clear now 
that the uses of some native species 
cannot be substituted by their modern 
counterparts. 

For instance, no exotic eucalypt or 
pine tree species cultivated in Brazil 
can supply wood for producing 
fine bows for string instruments 
as good as that of the Brazilwood 
tree (Paubrasilia echinata). This tree 
species, endemic to Brazil’s Atlantic 

Forest, was the first product exported 
by Portugal when the country was 
colonised in 1500, and part of the 
name of this tree (‘brazil’ is derived 
from the Portuguese word for  ‘ember’ 
and is  a reference to the red dye 
extracted from the wood of this 
species) baptized the new country. 
Brazilwood is now an endangered 
species with a few native remnant 
populations. Similar to Brazilwood, 
many other native species with 
commercial potential can no longer 
be exploited in forest remnants and 
rely on their cultivation to reach the 
shelves of stores. Cultivating native 
plants may be the only way to fully 
develop their market potential and 
include them in the modern economy. 
However, the commercial production 
of native tropical plants is still risky 
due to poor knowledge of production 
and processing technologies, and 
market uncertainties. 

The production of these species 
could harness the emerging global 
forest and landscape restoration 
movement, which has garnered 
impressive international support to 
promote reforestation in the tropics. 
Part of the risks associated with 
land opportunity costs, tree planting 
costs, land tenure, forest protection, 
and stakeholder engagement 
are expected to be minimised by 

restoration programmes that promote 
the commercial cultivation of native 
plants. At the same time, revenues 
from the exploitation of native plants 
in productive, restored forests could 
contribute to offsetting reforestation 
costs and make forest restoration 
more a economically viable use of  
land  rather than other agricultural 
land uses covering deforested 
lands. Therefore, the commercial 
production of timber and non-timber 
forest products (NTFP) in forests 
undergoing restoration could result 
in a win-win scenario and provide 
a path towards the large-scale 
restoration of deforested tropical 
landscapes.

The development of productive 
restoration models is still, however, a 
relatively new approach to promoting 
restoration. It is therefore necessary 
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wood products in the market. Several 
restoration models focused on native 
timber production have been developed 
across the Atlantic Forest of Brazil. 
Some of these models intercrop exotic 
eucalypts with native timber species 
in order to anticipate cash flow with 
eucalypt wood production for about 
5 years after planting and offsetting 
restoration implementation and 
maintenance costs. 

The main lessons learned from these 
projects have been that not all native 
timber species historically exploited 
from remnants are good candidates 
for production in regular plantation 
schemes because some of them grow 
too slowly, produce many stems when 
cultivated at full sunlight exposition, 
and suffer from pests and diseases 
when grown at a higher density. One 
of the key challenges to address when 
cultivating tropical timber species 

is the trade-off between growth 
and ramification or bole shape. 
Intercropping shade-tolerant timber 
species with pioneer species may be a 
good solution for reducing ramification 
and producing boles with better 
shape, but competition for light may 
compromise the growth of the targeted 
commercial species. At the same time, 
timber species grown under higher 
light incidence, not intercropped with 
shade trees, may overproduce branches 
and pruning may be needed. Genetic 
selection may be necessary, because 
the use of wild materials may result 
in too much variation in growth, bole 
shape, and ramification. A simple mass 
selection yields great results – this 
consists of planting trees from diverging 
seed sources to maximise diversity, 

thinning plants with undesirable 
characteristics, and harvesting seeds 
from the good trees remaining in the 
area.

Finally, it is necessary to develop 
appropriate wood processing 
technologies to work with native wood 
produced in plantations. All machinery 
and processing techniques employed 
for tropical timber were developed 
for working with large boles, but 
boles produced in plantations rarely 
reach such large diameters.  Timber 
exploitation in remnants relies on 
logging few, but very large and old, trees 
per area, while in plantations a larger 
timber volume is produced per area, 
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to explore pioneer case studies as 
sources of inspiration and is also an 
opportunity to leverage the potential 
of this approach to promote large-
scale restoration. 

Here, we present a group of case studies 
from Brazil to illustrate restoration 
models that can be used to merge 
production and conservation in 
restoration.

Juçara pulp production in the 
Atlantic Rainforest

Regenerating forests have provided 
forest goods with market potential 
to people in many different tropical 
regions, like jungle rubber in southeast 
Asia, and firewood production in 
Africa. In Brazil, tropical forests yield 
several emblematic NTFP with high 
market demand in the country and 
internationally. Iconic examples include 
the yerba-mate (Ilex paraguariensis 
leaves) and pinhão (Araucaria 
angustifolia seeds) in south Brazil, the 
palm heart of Euterpe edulis, cashew 
(Anacardium occidentale) nuts and fruit 
pulp in the Atlantic Forest, the Brazil 
nut (Bertholletia excelsa seeds), cupuaçu 

(Theobroma grandiflorum fruit pulp), 
and açaí (Euterpe oleraceae fruit pulp) in 
the Amazon, many of them classified 
as “superfoods” due to their health 
values. Açaí, in particular, has gained 
international recognition as a superfood 
and its exploitation from native riparian 
forests in the Amazon basin has not 
been sufficient to satisfy the market 
appetite for this product. 

In southeastern Brazil, a network of 
environmental NGOs, governments, 
and research organisations have 
promoted the cultivation of an açaí 
cousin, the juçara palm (Euterpe 
edulis), as an alternative to the market 
of açaí pulp in São Paulo and Rio de 
Janeiro states. Juçara is an endemic 
species of the Atlantic Forest and is 
now threatened by habitat loss and 
overexploitation of its palm heart, the 
main NTFP formerly exploited in the 
biome. Local farmers and quilombolas 
(communities of descendants of 
escaped slaves) used juçara as the 
main commercial species in agroforests 
and managed secondary forests 
established in abandoned banana 
plantations and extensive pasturelands. 

A cooperative was established and 
sells processed, frozen pulp to local 
markets. Many other native and 
exotic species are cultivated using 
reforestation approaches with juçara, 
which have helped to increase forest 
cover in a globally important region 
for conserving biodiversity. Production 
of NTFP is particularly important in 
agroforestry systems, because the 
cultivation of crops may create cash 
flow for farmers and help maintain the 
restored forest until commercial woody 
species reach productive maturity.  

Timber production in  
forest restoration
The global market for tropical timber 
is huge, but still heavily dependent 
on logging from native forests. The 
reduction of tropical forest cover and 
enforcement of legal requirements 
have reduced the commercial supply 
of tropical timber and pushed prices 
up, which have fostered investments 
in the production of tropical timber 
in plantations. For highly deforested 
ecosystems like the Atlantic Forest, 
however, many unique timber 
species are no longer traded, and 
their cultivation could yield novel 
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but distributed across many smaller-
sized and younger trees. The VERENA 
project (Economic Value Increase of 
Reforestation with Native Species) 
in Brazil (http://www.projetoverena.
org/index.php/en/) is an example of a 
collective effort to unlock the potential 
of productive restoration through the 
development of technology and market 
for native species.

A vision for the future
 
Forest and landscape restoration 
programmes have relied on natural 
regeneration and tree planting to 
upscale reforestation in the tropics. 
However, the costs of restoration are 
still prohibitive for most farmers, who 
do not wish to abandon agricultural 
use of their lands. Farmers in general 
wish to keep as much land as possible 
in some form of production. Developing 
restoration models for producing 
timber and NTFP − both through tree 
plantations in degraded lands and 
enrichment of natural regeneration 
– is a way to integrate farmers into 
the restoration movement. Through 
productive restoration, it is not only 
possible to transform forest restoration 
into an economically viable land 
use, but also into an effective way to 
promote social and gender inclusion 
in the rural tropics. The production of 
timber and NTFP is a labour intensive 
process and can be the basis for a wide 
supply chain of goods and services 
providing jobs and incomes to people 
in the countryside, from seed collection 
to timber and food processing in local 
cooperatives. 

Native species may also create 
opportunities for the development 
of innovative products for a society 
eager for novel, healthy food, and 
exotic tastes. Ultra-processing a few 
crop species in a myriad of ways for 
generating novelty in the food market 
has proven to be bad for both people 
and the planet. Similarly, depleting 
timber stocks of native species in forest 
remnants and replacing the use of 
hundreds of natives by a few exotic 
species is not a sustainable solution. 
It is time to return to our origins and 
rediscover the taste, colour, shape, 
texture, and beauty of nature. Tropical 
reforestation can not only be the path 
to cleaner drinking water from the 
tap, but also healthier and tastier fruit 
pulps to mix it with, over a table made 
of marvelous wood, while listening to 
good classical music performed with 
Brazilwood bows. Life can be much 
richer this way.
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We stood in a small wood surrounded 
by young rainforest trees where, fifteen 
years ago, there was only grass. One 
tree, a Trichilia connaroides about 30 cm 
in diameter and over 10 m tall, held 
loose clusters of bright red fruits. This 
was one of the first trees to fruit among 
the 268 saplings of 27 tree species 
planted here in July 2002 at one of our 
earliest rainforest restoration sites. The 
Trichilia now stood among other trees, 
larger, fast-growing Macaranga peltata, 
Elaeocarpus tuberculatus, and Semecarpus 
travancorica, and pole-like slow-
growing trees such as Cullenia exarillata, 
Mesua ferrea, and Ormosia travancorica.

Where we used to see birds of open 
country, such as mynas or wagtails, 
feeding on the grassy expanse, we 
now watched forest birds: a pair of 
Indian scimitar-babblers foraging in the 
understorey, a white-cheeked barbet 
and a pair of Malabar grey hornbills 
winging between tree branches above. 
The restoration site was an extension 
of the five-hectare Stanmore rainforest 
fragment, around which stood a 
eucalyptus fuelwood plantation and 
large expanses of monoculture tea 
plantations. The plantations sprawl 
over the Valparai plateau here in the 
Anamalai hills of the Western Ghats, a 
mountain chain along India’s west coast 
recognised as a biological diversity 
hotspot. The 220-square-kilometre 

plateau, undulating between 900 m and 
1400 m elevation, had been clothed in 
dense tropical wet evergreen forest until 
the late 19th century when the first 
plantations were established during the 
British colonial period. The plateau is 
now home to over 70,000 people who 
live in the estates and small towns such 
as Valparai. 

Today, Stanmore is one of about 45 
rainforest remnants on the plateau. 
The rainforests remain as fragments 
embedded within private plantations of 
tea, coffee, eucalyptus, and cardamom, 
edged by reservoirs, roads, and human 
settlements, or occur as degraded 
remnants adjoining larger forest tracts 
in the surrounding protected reserves. 
The Anamalai Tiger Reserve in Tamil 
Nadu state with the Parambikulam 
Tiger Reserve and a clutch of reserved 
forests in Kerala state together form 
a tract of more than 3000 square 
kilometres of forests around the Valparai 
plateau. No spot on the plateau is 
over 7 km away from these larger 
forest tracts. And each of the rainforest 
remnants, small and large, are valuable 
for conservation, as we were to discover.

Shredded canopies
Each of the native forest remnants—
anywhere between one and 300 
hectares in size—retains a tantalising 
trace of rainforest plants and animals 

that managed to survive a century 
of fragmentation and disturbance. 
Entering a remnant from a shaded 
coffee or cardamom plantation entails 
passing through a relatively  ‘soft’ edge, 
or when entering from a highway or 
tea estate an abrupt, ‘hard’ edge. Once 
inside the remnant, tall trees reach up 
into the canopy, creating many small 
openings that stream sunlight into the 
dense and tangled understorey.

Whereas a single hectare of 
undisturbed rainforest would hold 
around 80 tree species, up to a third 
of which are endemic to the Western 
Ghats, the disturbed remnant may 
retain about half that diversity. On 
rainforest trees, looped with climbers 
that increase in abundance in degraded 
forests, troops of Nilgiri langurs forage 
on leaves in the canopy. In a few larger 
remnants, the rare and endemic lion-
tailed macaque may be seen sedately 
questing for juicy bites. A suite of forest 
birds—from babblers and flycatchers 
to nuthatches and hornbills—adds life 
and music to these remnants, but the 
community also includes a wide variety 
of birds of disturbed and open habitats, 
such as common tailorbirds and red-
whiskered bulbuls.

Each remnant carries vegetation 
legacies of former land use. Some 
survive on rocky, shallow soils 
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