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EXECUTIVE SUMMARY

The production of wood Gwe for puln has become contentious, whether it tekes place In
forests that are perceived as natural, or in plantations. The (ssues are complex, and highly
dependent upon circumstance. Yet the transfer of analyses from some circumstances {o
others is misleading the debate about how to achieve greater sustainability in lhe paper cycle,

Plartations are increasingly significant as a source of pulp, and now contribute over 30% of
giobal supplies. Their enviranmental and social impacls have been the subject of much
strongly-held opinion, bul rather less rdgorous analysis, This study was  therefore
commissioned to sxaming he contributions of planiations ‘o the sustainable paper oyole. s
particular emphasis is on obiaining facls from the field - principally fram the major corporations

- which are respansible for so much of the plantation production. A special survey of corporate

practice was conducted, covering most parts of the world, A regional review was made of
issues, practices and government and public rezponses. This report is therefore a complement
to the Sustainable Paper Cycle Repott on smaller-scale, social forestry approaches,

To deal with the complexty of the plantations debate, the paper uses three typologies:

*The definition of specific forest production sysfems through key dimensions, rather than
through often misleading general labels such as "matural forests", "plantations™ and
"monocultures”. These dimensions are: extemal inputs intensity; biodiversity, structural
diversity; use diversity; and userfrights diversity. This reflects the fact that there is a continuum
of fores! fypes, rather than a few uniform categories. It also reflects the fact that, through
applying plantation silviculture and other management techniques, some natural forests have
become like plantations in their structure and composition.

‘The definition of sustafftabilify in forest production systems by three key constiuent
objectives. maintaining sustained yields of goods and services including ecological processes,
maintaining biodiversity, and optimising socio-economic impacts, Between them, these are
congistent with the broad objectives of sustainable development, and cover more than the
narrow “timber-and-ecology” definitions prevalent in the forest industry.

“The disfincfion between key fevels at which the costs and benefits of forest production are
expelienced, and on which manapement objectives should be fooused, These levels are ihe
individual forest stand: the total forest enterprise; the landscape; the province/district; the
nation; and the giobe, Somelimes it may be more appropriate to focus on the forest stand 2.4,
where multiple benefits nesd to be sought from the forest; at other times on the whole
landscape, if zonation is possible.

It follows that there is no universal policy or technical quideline for alf forms of forest which
confribute fibrs for paper production. The challenge is to seck sustainability, at specific levels,
ang this wil mean evolving specific types of forest produciion system.

There is a simple explanation for the growing propertion ef wood fibre coming from
plantations, Huge quantities of pulp are in demand. 430 million m3 of pulpwood are harvested
every year, and there is an imperative for thiz to be produced at the lowest possible casl
Plantations have several advantages for large-scale producers:

' the producer can use selected or improved genetic material which makes optimum use
of land and growing conditions



. plantations can better produce large, regular supplies of uniform material than that can
natural forests, and this suits the technology and demands of pulp mills

. plantations enable the use of labour-saving machinery, and efficient procedures and
land configurationg

. plantations are more flexible in their siting, thereby potentially heing more efficient in
transport use,

Furthermore, while until recemtly large areas of natural forest were available under policy and
price  conditions that encouraged their liguidation to pulp, these circumstances are
comparatively rare foday. Consequently, confined to given areas of land, the established
producers of fibre require production systems which they can control best. With present forest
management knowledge, the degree of production control which can be exercised over
plantations is almost invanably greater than for natural forests. The exceplions are for some
natural forests which are amenable to intensive management. They often behave similarly to
plantations, or can be manipulated 10 become like, therm,

The many productivity advantages of plantations have led to 2 vanety of large-scale, intensive,
simple forest systems fhat dominate the landscape. Certagin large plantations have created
negative impacts:

. loss of biodiversity

. soil erosion

. excessive water consumption

. loss of access by local people to forests and forest products
. . loss of local contrel of tand

. displacements of rural communities

aesthetic uniformity

There is now strong concern ahout these environmental and social impacts, Just as industrial
agriculiure led to unprecedented levels of cheap food becoming availabie by the 1960s, and
public worries turmed away from food shortages and high food prices towards the
snvironmental end sodial externalities of large-scale agriculture, $o too the ethos of plantation
forestry is now within an environmental era. This era is, howsver, populated by a wide range
of demands and perceptions:

. The public is strongly cencemed about plantalions' apparent structural, aesthetic and
bislogical uniformity {"ronoculiure™, the apparent dominance of corporate contral, and
lass of local access and control aver tand use. They seek social and envirenmental
values which are becoming rarer in the landscape as a whole, and increasingly make
demands that plantations should offer these values, Certification is being seen as a

way of wverifying that such valuss are being secured at the same fime as wood
production,

. Plantafion ownears, conversely, are concernad about public attitudes to plantations, as
expressed through advocacy, political and planning systems and, increasingly, through

the market. They are concerned with their own economic and financial sustainability, '

and with any social and environmertal faciors that may threaten this. They seek
secure tenure of land, high productivity of trees and forest inputs, maintenance of site
fertility, means to build resilience to adap! to the many changes taking place, means
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such as environmental management systems 10 set and monitor targets, and good
public relations,

* Governments tend to seek sustainability values for the forest estate as a whaote. In the
last five years, various national and intergovernmental attempts have been made to
bring together the different sustainability demands being made of forests into sels of
principles, criteria and standards, some of which are directed exclusively at plantations.
There has been a growing emphasis on setting aside a Permanent Forest Fstate
{(PFE) for protection and production purposes, the latter in particular including
plantations. Some govemments emphasise zoning in the PFE, with plantations being
primarily responsible for production, and naturaf forests set aside for conservation &.q.
New Zealand and Ecuador. Others have stressed the need for multiple objectives in
almost all forests 0. Sweden,

Findings an current corporate practica:

As this paper shows, major advances have been made in recent years in making the transition
to sustainability. The general literature, reviewed in 1994 for the Sustainable Paper Cycle
Project and updated in Appendix 1 of this repon, stiil focuses very much on particular
dimensions. It provides a catalogue of social and environmental failures. But it does not reveal
advances that have recently been made to address these failures.

This study surveyed eighteen of the largest pulp producers in North and. South America,
Scandinavia, Southemn Europe, Asia, South Africa, and New Zealand, using a detailed
questionnaire based on the above typologies. Responses show that producers are reacling -
generally positively - to three main trends. Firstly, the need to increase production efficiency
and save costs (some such measures have also generaled sustainability benefits). Secondiy,
growing concerns for environmental sustainability promoted by environmental pressure-groups,
and (as significantly} market demands for "green" wood and paper - demands which can ofien
be fraced directly to environmental groups' campaigns. Thirdly, the governmental and
intergovernmental guidelines and codes of practice for plantations, which are sometimes
perceived by plantation owners 1o be precursors of new legislation. In this governmental
arsna, corporations have generally been reactive, but have atso been seeking ways to
influence the debate,

Some main findings from our survey of corporate practice include;
External inputs infensify:

a Technical and econoemic reasons remain the most important criteria for plantation
species selection, not environmental/mulli-use reasons

b Mechanisation is increasing, but is becaming lower in environmental impact

S Ferilizer applications are routine, except in boreal regions. However, applications are
much lower than for agriculture: over a tree mtation, lhey are about the same as for
a commercial agniculiural crop in a one-year cycle. Most companies have guidelines

ta match fertilizer needs with plant uptake and soil status

d Peslicide and herbicide use is, in general, low, not routine and decreasing. However,
few intend 1o stop chemical use entirgly.



Soil and water management:
Meost companies practice soil conservation measures but few practice routine soil
erosion or nutrent loss monitaring

Half the companies have water management policies, fm:usmg an water avaﬂabmty
but fewer than 10% monitor water quality e.g. chemnical pollutants

Biodiversity:

Although two-lhirds of companies use clones, most cumently make only Ermtted {irial)
use of fnem. But seme are heavily dependent {up 1o 10,000 ha under a single chone).
However, all clone users have clone replacerment policies to avoid disease and other
risks - mostly every 2 10 § years

Genslic enaineering is not yet an issue, but may be contentious in the future

The species range is still low, 25% of companies use only one species; and 40% only
bty spedcies.

Exotic species are planted exclusively in single-species blacks, but indigenous species
are often mixed. AN companies managing exotic plantations maintain areas of
indigenous vegetation {2 to 27%) within lhe planiation matrix.

All but one company have active programmes to prolect and increase biodiversity -
invalving buffer zones, revised forest management and harvesling practices, 70% of
companies maintain wildlife corridor strips. 70% also have programmes o minimise
the spread of exotic species e.g. as weeds. However, as yet, no comprehensive
costings for all such measures are available.

Less than 1% of forests covered by the survey were oid-growth priar 10 the current
rotation, Plantations have frequently been planted on grassland and on land declared
to be "degraded”.

Use and user diversity; and stakeholder relations:

About a guarter of the companies also produce fuehweod, meat, fish, cils and/or honey
on a commearcial basis from their plantations. A much larger percentage support
subsistence or non-commercial use of forests for non-timber purposes (Up to 50% for
fishing and recreafion).

All companies report thal they have agresements with local people regarding access
to plantations or use of products, In addition, many provide local communities with
faciities for education, heaith, and roads and transport.

About 60% of companies either run an outgrower scheme or provide extension
sarvices to private landowners who grow trees.

Exiemal pressutes on companies have been greater Ttorn envirenmental groups tham
from consumers: 80% of companies have received local criticisms of their activities,
and 80% from national groups - but very few customers have complained about
operations, Most complaints concern biodiversity.

Companies produce an increasing amount of publicity material, much of it extolling

O OO0 0000 0s 00

GIOEEORE SERS

OO0 00C00C0OO0Co0




CoD UL

i:__-;l

I . -
et

their envircnmental vintues {an average $500,000 PR budget for each corporation).
Some are conducting internal audits, and also publishing independent enviranmenial
audits {&.g. in Scandinavia) while gthers are pursuing verification through certification

Professional rofes and planning approaches:

r Many plartation companies are hiring ecelogisis and sociologists; these people are
playing an increasing role in strugturing plans and operations, The new planning
approachas include highly site-adapled planning and muli-species plantation systems
at the site level, and ecological landscape planning on larger scales to ensurs
plantations link positively with, rather than impact negatively upon, suerounding
ecology, and also nurture local ecological processes,

5 Greater authority s being delegaled to site-level workers, to ensure local
environmental and social cornplexities are properfy dealt wilh.

In summary, the major contribution of a number of corporations (and some state enferprises)
is in the importart task of making practical irade-offs between different needs. This emphasis
on the practical and e possible - provided 1t is undertaken with wide participation of
concerned actors, at pilot scates initially, and with good monitoring and learning - is preferable
to theoretical lists of desiderata. There are many examples of this, from Brazil to South Africa
to Sweden.

The overall frend is a reduction of forest managernent based on high levels of external inputs
within rigid, simple structures; this is being replaced by more information-intensive
management, based on more complex systems that allow the pursuit of more diverse
plantation objeclives than in the past.

Maost attention has been paid to the sfand and enferprise levels (perhaps because these are
under the direct eontrol of the plantation operater). Here, multi-purpose approaches dominate
the advances. Some advances have been made at the fandscape level These do include
sorme multi-purpose approaches, but tend to concantrate on zoning and making the mast of
the possibilities of site differences and neighbouring tand uses, However, these have occurred
move usually infandscapes with {ewer interactions of owneis and land usa ypes, where there
is less cortention over fand use, and where one owner (that of the plantation) covers a large
area.

Areas for improvement:

More progress is needed on the practical processes, skills and internal incenlives reguired 1o
make the necessary transitions. The forest enterprise needs to be able to make a practical
start by defining one or two key areas of tmprovement, menitoring them and "clesing the loop”.
A ot is then learned whilst improvements are being made under local conditions; with a

management system approach, this learning can be put to use in later stages. Key needs are,
therefore;

. Seffing up enferprise management systems to define key targets for sustainability,
maonitor their achievement, adapt targets and butld up to more comprehensive sets of
tergels. Some major  corporations have developed  effective  {environmenial
management systems; now these approachses need lo be modified to include greater
public participation in defining internal standards, and {o be applicable to small-scale
enterprises.



Informaticn-intensive management and forest technology. Best bets for highly-
mechanised systems include: computer- and GPS-aided forest assessment, inventory
and mapping, linked fo (mechanised) silvicultural and harvesting operations, to aid
micro-site planning and local adaptation of input regimes and operational schedules,
This can eptimise chemical inputs, operational timing and determine the precise and
ngorous iocation of e.g. biodiversity protection operations. But this is not to say that
information-intensive management needs to be dependent upon high technology, at
whatever level technology is available, 2 premium should be placed upon worker
education and authority, and upon strucluring forest plans and technelogy choice
based on local site conditions.

Reducing uncertainfy and increasing resifience in forest systemns. Forest systems face
much economic, sociat and environmental uncertainty over their long rotation periods.
The least diverse, most intensively-managed forest systems appear often to be the
most vulnerable. Many plantations today are the result of anomalous objectives that
no longer apply. Ways of building resilience and adaptakility need to be sought. Best
beis include: mubti-factor monitoring systems o check that e.g. nutrient loops are being
closed; shorter-rotation crops that increase opportunities for change; optimising clone
replacemant programmes,; developing complex plantation systems to offer several
goods and services; ecological |landscape planning to minimise the risk of major
plantation disruption of the surrounding ecelogy, and to keep ecological options open;
examining the pros and cons of large- vs. small-scale forest systems.

Improving worker understanding and commitment to sustainable forestry. Too many
initiatives to improve forestry have come. from the top down, and workers (beat
foreslers, machine erews, eic) have been invesled with little knowledge, incentives and
auihority. Best bets include: means to encourage the bottom-up development of
internal standards that best inferpret external standards, and procedures to meet them;
coordinated packages of courses, incentives and authority fo ensure machine crews
and local foresters plan and implement sustainable forestry procedures at the stand
and micro-level,

Effective alliances of small private forest owners. Small owners are capable of running
plantations that produce very many secondary benefits other than wood. They need,
however, to be equipped with the knowledge, and supported with technical advice and
incentives, to adapt sustainable forestry approaches, and to be able to integrate their
activiies at the landscape level. Support is also needed so that they can compete with
those operating at a large scale e.g, at present, cerification currently operates like a
"rich man's club”, to which the smaller producer is effectively barred.

If management objectives are to both reflect, and be reflected in, the public's changing
demands for sustainably-produced forest values, improved diatogue with different actors is
required. Key improvements are needed in the following fislds:

L4

Communicaiing with the general public about the nature of forestry systems (in
general, as well as specific cases); and veiifying the sustainability of plantations and
other forestry sysfems, Best bets include: formal education and media activities on
"treg farming"; certification, annual company audits and other independent means of
verification. These are ned just one-way "PR" means, but enable an informed dialogue
with the public about the actual facts that matter,

vi
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- Management agreememnts and affier forms of "good neighbourfiness” with surrounding
fand users. Best bets include: ceal forestiand use round tables on a confinuing basis;
demonstration forests; apening forests for regular inspection by local people; managers
trained in continugus consultafion with surrounding land users and the publie, and wilk
incentives to do 50, management agreements for certain non-wood products and
services such as recreation - invalving education authorities and local people in this
work; and government policies and laws that permit these (government as broker).

+ Partnerships behween the private sector and NGOs, communilies, and/or fvcal
government at field level, to help design, implement and rmonilor plantation aclivities
that provide greater social and environmental benefits.

Cormprehensive "toolkits” for sustainability assessment amongst different forestry (and olher
land use) options are not yet available. To date, analytical techniques and studies have
focused on certain dimensions alone e.g. biodiversity or chemical input intensity. A key area
for improvement would therefore be:

. FPractical means for assessing forestfand use susiainabifity - bringing together
information 1o explain how forests are mesling agresd sustainabifity  criteria.
Coordinated monitoring systems are needed for information-intenstve management.
Best bets include certification systems fied to environmental management systems at
enterprize level (i.e. ceriification that allows stepwise improvement), and forest
resource acoounling systems at national keveal,

Cerlification systems have been designed to assess sustainability, hbave focused on
the stand and enterprise level, and have concentrated on envirenmental mattars.
Consequently they could be improved in terms of social, biodiversity and surrounding
landscape issues.. [n addition, the specialised fisld assessment systems available for
biodiversity and social issues need to be improved: indicators and procedures for
assessing habitat condition and vulnerability are ill-formed, as are ways for assessing
social impacts {many of which are based too much on "exlractive" social science
approaches).

Policy imptications.

Palicies have not always promoted sustainable forestry systems and their integration with the
landscape, Very ofien, there is no policy on a permanent forest estate, or tenurs laws for
forests are weak, These do not give the long-term securily required for forestry. On the other
hand, some policy instruments have ofien provided inappropriate, shor-term subsidies for
plartation developments - which has mean that plantations do not take up an appropriate
place in the PFE or in local landscapes., Governments can encourage planlalions that play
appropriate roles through:

. Policias which declare Permanent Forest Estate, with a role for plantations, and which
seak fo infegrate forest sysfems into fhe fandscape. A PFE needs to cover production,
protection, and mixed-purpose categories, and cover forest land under any form of
owrership. Where zonation is possible into strict production and protection forests {e.q.
when a country still has farge areas of watershed production forest and biodiverse
forests available), then i should be permissible to manage plantations or simpler
forestry systems principally for production - especially in sparsely-populated areaseqg.

Wi



the New Zealand approach.

If, however, demands for biodiversity and other social and envircnmental benefits
cannot be met over the long term from "set-aside" protection forests alone, then mulli-
purpose forestry systems should became the norm; plantations and simpler types of
forest then need to become more complex at the standfenterprise levels e.g. the
Swedish approach,

- Grealer participation in making decisions on fand use. Participation systems and
methodologies are needed for stakeholders and government {o decide on the PFE,
and on sustainability principles, criteria and objectives. Sustainable forest management
(3FM} iz a civil society construet, Its achievement will be a civil society task. Fulure
demands will not be predictable without sueh padicipation,

Once the national PFE has been deiermined, forest planning and incentive structures
are best set at sub-national level. Education and awareness activities will help to
ensure that local participation is aiso informed paricipation.

Mo matter how clearly-defined or solidly-agreed are the principles - eg. FSC's
principles and crteria or national legislation - there will always be demands for
changing the details for individual circumstances. Participatory structures (and training
in site interpratation of general standards) wilt be required.

. Suhsidies for envirenmental and social sustainabifity, not for fibre production. 1f the
above policies supporting productive forestry are in place, then it is rarely appropriate
to subsidise the production of pulpwood {as a commodily with a large market).
Plantation subsidies may, however, be needed to cover the cosis of generating iocal
social and environmental benefits, and should generally be directed at district/regional
levels.

. Reducing negative impacts abroad - to slop “free-riding” on poor forest practices in
other countnes. tn structuring its policies, a government may be tempted to improve
the social and envirenmental management of foresis at home, and 1o shift the burden
of pulp supply onto ather countries. However, this production may be unsustainable -
and so decisions to depend upon imports need to be informed by analyses of the
"ecological footprints" caused abroad by the production of pulpwaod for import, Such
analyses need to be made by major importing companies if they are not made by
govermmment, Plantations, at both hame and abroad, have a potential role in reducing
net negative impacts.

fn conclusion: plantations can be an integral part of the sustainable paper cycle, if they are
well-planned within the local landscape and wider national economic context. They provide
a principal means by which this cycle can be fed from renewable fibre sources and fuelled
with solar energy. This study focused on large-scale commercial plantations, where there have
been substantial improvements in practice, due to the imperative of efficiency gains and to
pressure group demands. Mast managers accept the need to produce more goods and
services other than pulp fibre, and some exciting and innovative schemes have begun.
However, there is no room for complacency. Performance is patchy across the indusiry, and
new issues arising will require sensitive treatment and a good programme of rasearch,
adaptation and monitoring. In addition, commercial success remains the priority, and so it is
essential that govemments create and maintain a climate in which environmental and social
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performance, achieved in a step-wise fashion, is rewarded and is net put at a disadvantage.

While oflen disparate and inefficient in their advocacy, a major NGO advance has been made
througt the Forest Stewardship Council, where many of the NGO positions on plantations and
forestry are becoming reconciled.

This paper presents a "forestry systems” approach to defining forest production practices i.e.
describing the diversity of use, user and hicphysical conditions and manageament intensity.
This is somewhat analogous to farming systems. Plantations could be compared 10 a "hunter-
gatherer" approach to preducing pulp ie. to logging {a comparison which is theoretically
aftractive but rare in practice today}. But different planiation systems can be compared with
each other using sustainable agriculture criteria.
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1. Introduction

The pulp and paper industry, cne of the worldé biggest users of wood fibre, has
seen unprecedented growth in the demand for paper products over the last
decades. With growing populations and increasing levels of cansumption in
many developing countries, it is likely that this demand will continue to rise. In
rESpONse to this piessure, the forest products industry has investied considerably
in raising the efficiency of wood fibre production through intensifying forest
management, and developing plantations cenducive to intensive management.

Over the same period forests and the way in which they are managed have
become the focus of increasing attention and often criticism. They are no longer
the preserve of foresters or Industrial companies 1o be exploited for timber as
efficiently as possibie. Rather, there are now demands from a wide range of
stakeholders including government, industry, consumers, environmental ang
social pressure groups, employees, and the general public, for forests to be
managed for 8 multitude of products and services in addition to wood, Thess
range from protection of soil and water rescurces through conservation of
biodiversity to provision of social and economic benefits. In a way this parallels
develepments in industrial agriculture in the 1960s and 1970s.

The pulp and paper industry, as a major user of forests, has been one of the
groups mast directly affected by this debate about forest management.
Naturally, there have been problems in the industry adjusting to changing
requirernents and this has sometimes resulted in criticisms from other
stakeholders. Two of the more significant issues have been:

*the type of forest used to produce wood fibre; and

*the intensity of forest management employed.

Specifically, natural forests with a wide range of species and potential products
are perceived to be preferable to ‘man-made’ forests, and low-intensity
management seen to be better than high-intensity management. In particular,
attention has foecused on the use of ‘plantations?

“Plantation forestry is an evolving concept, but most often interpreted as
the relatively intensive management of monocultures for the production of
a relatively narrow range of products. in this sense, the developmoent of
plantation ferestry has paralleled that of agricufture generally.

(Kanowski, 1995),

With the unprecedented levels of food becoming available through karge-scale, efficient means - in
bath temperate countries and in the "Green Revalution” develgping countries - public vworries
wrned away from food shortages ang food price towards the environmenta) tand to an exient the
sacial) externalities of large-scale production methods. In the seme way, the sthos of the industrial
forestry industry is extending to environmental and social gervices in addition to the efficient
production of farge quantities of timber and pulp.



Flantations and the sustainable peper cyole 2

Plantations can be productive, cost-effective and sustainable {Savill and Evans,
1986; Evans, 1392} and there are many examples of successes. For the puip
industry, there are two special advantages of using single species plantations:

* Planting allows the use of selected or improved genetic material which can
substantially increase production rates.

« Plantations provide a very uniform source of wood fibre which is easier 1o
utilise in pulp mills.

Although there are risks inherent in single-species plantations e.g. vulnerability in
the event of disease or severe climatic events, their shorter rotations minimise
the period of risk, As a result, the use of plantations to produce wood fibre has
increased substantially over the last decade, and is likely to cantinue to increase.

For example, In New Zealand, where 85 per cent of plantations are under Pinus
radiata, a policy of single-species plantation was justified because of: the good
match of the species to the available sites; adequate financial resources
available to combat an epidemic; no evidence of higher susceptibility than other
species; a broad intra-specific genetic base was ensured among the P. radiata;
and short rotations meant that revenue would be realised earlier, reducing the
risk period (Burdon 1982 quoted in FAD 19D2).

However, ‘manoculiures” have been the focus of intense criticism from
enviranmental and social pressure groups. There is evidence that they can result
in environmental and social problems beyond the enterprise. Perceptions af
negative impacts relate to four basic situations:

1 the remoaval of natural forest or other habitat to make way for
plarmations iwhere this ocours);

2 the site preparation and management practices used in the
plantation;

3 the form, composition and use of the plantation; and

4 who owns and runs the plantation

Some of the problems in each of the situations have been technical in nature -
nptabyy use of the wrong species, poor siie preparation, incorrect managernent
and £0 on {Sargent and Bass, 1992}. Technical problems can be overcarne by
the use of rigorous planning and species trials and, as pointed out by Palmer
(1286}, by reference to the extensive knowledge already availakle in the
literature. But failures have not always been technical:

"... many more [failures of plantations] are characterised by a more
Turdamental limitation: the inadequacy of simple production systems in
relation to the more complex needs of societies. Where - as in much of
the world - land is scarce, time horizons short, or demand stronyg for the
non-industrial products and services of forests, a broader range of
plantation objectives and a more intimate integration with ather land uses
are essential if plantation forestry is to be maintained” (Kanowski, 1995).
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This report investigates the role that the predominant forms of plantation -
relatively simple, single-species "monocultures” - play in wood fibre production.
it examines the advantages and disadvantages of this type of fibre production in
relation to production from other forest types, and assesses the degree to which
they can be considered sustainable. This is dene through a brief review of the
issues, followed by an assessment of the wider context in which plantations
cperate and an analysis of current practice in the industry through a survey of
the larger companies worldwide.

In this way, we examine the responses to growing stakeholder pressures, and
increasing scientific knowledge of plantation behaviour and impacts, and assess
1o what degree sustainability has improved. Many of the recent changes are
very likely to have beneficial effects. However, the impacts of other recent
changes in practice, especially those made to increase productivity, are not yet
proven. Conclusive evidence of environmental sustainabifity is obtainable only
after a minimum of two plantation rotations {Dawkins, 1988}. However, very
few historical time series of relevant data are available.

1.1 Types of forest used to produce wood fibre

1.1.1 Definitions

Wood fibre comes froem a variety of forests, ranging across a continuum
extending from clonal plantations to old growth forest. Wood fibre {and other .

forms of fibre for pulp) can also be produced in agroforestry and even
agricuiturai systems. This is shown schematically in Figure 1,

<.|sa dlvereily, user divaraity, blodivers|ty l | gactarnal Inpuk bntorarty >

< inlsrmaly genembod FyFoms _] 1 wilernally generted sy oms >

Figura 1. Land use spectrum
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The distinction between man-made and natural forest is not always clear-cut, At
one extrerme, natural forests deminate the landscape through natural ecologicai
processes of competition, succession and selection, while at the other, plantations
of a single tree specigs are created by constant human intervention and
manipulation. Between these two extremes lie a range of situations with varying
intensities of management, varying degrees of reliance on natural processes and
varying complexities of composition and structure. For the purposes of this
discussion, four broad categories of forest have been identified:

v Exotic plantation forests fexotic monoecuftures): Areas planted predominantly
with a single, non-native tree species - often clonal.

* ndigenous plantation forests (indigenous mopocuftures): Areas planted
predominantly with a single native tree species. Such areas may be relatively
similar to adjacent natural forests, especially in temperate and boreal regions.

¢ Natural regeneration forest (secondary forest): Forest in at least the second
rotation following initial exploitation, which has recovered naturally from
resprouts, seedlings or seeds. The boundary between indigenous plantations and
natural regeneration farest is sometimes blurred since in many regions forests are
regenerated through a combination of natural processes supplemented by
planting where natural recovery is poor, or takes too long for economic purposes,

* Old growth natural forest {primary forest): forest which has not been significantly
disturbed within historical memaory.

Wood fibre far pulp praduction comes from all of these forest typas (although in the
latter case, not usually as a primary product but merely from sawmill residue), but
there are differences in the relative importance of each type, both globally and
within different geographical regions. A summary of the production of wood fibre
from different forest types and different regions is given below,

1.1.2 The refative importance of plantations in wood fibre production

In 1933, plantations produced: aimost 30% of wood fibre for pulp globally, a
considerahle increase from the situation a decade earlier. Plantations of indigenous
species produced 18% and plantations of exotic species 11%, However, the largest
source of wood for pulp remained natural regeneration forest (54 % of tatal wood

fibre consumed). while old growth forests supplied the remaining 16%. [WRI Ltd,
1995) '

Quantities of wood fibre produced varied considerably between continents with
more than half of the total in North America, and another quarter from Europe

(including CIS), The remaining 17% was praduced in Asia, Africa, Qreania and
Central and South America.

The relative impeortance of plantations also varied. Plantations produce almost
100% of woad fibre for pulp in Africa, Oceania and South America, and about half
in Eastern Eurape and Asia (Table 2). In North America, Western Europe and Russia
a greater proportion of waod-fibre for pulp came from ald growth ar secandary
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1.2 Characteristics of forestry production systems?

This review aims ta examine the ‘sustainability’ of plantation forestry. In order to
assess the overall degree of sustainability of plantations relative to any other type
of forest, it is useful to think in terms of four groups of characteristics. i is these
characteristics which best describe any forest system in the land use continuum,
in terms of its structure and function. Labels such as "monoculture®, or even

plantation, are too subjective and do not describe the wide range of systems that
exist in practice:

1) External inputs imtensity: the level of external inputs such as fertiliser and
pesticides, degree of mechanisation, soil and water management, extent of
intensive management technigues.

2) Biophysical diversity: genetic, species and habitat diversity: and spatial, age
and landscape level diversity.

3]  Use diversity: range of commercial products, range of non-commercial
products, range of goods and services, role within a wider land use context.

4) User diversity: range of stakeholders involved in the plantation objective-
setting, management, benefit-sharing; and range of their rights and
responsibilities.

As external inputs intensity goes from high to low, the potential for sustainability
fends to increase, in that an assured level of external inputs becomes less
necessary. As biclogical diversity increases, the stability of the system and its lang-
term sustainability in generai also increases. As use and user diversity increases,
vulnerability - caused by the dependence on a single product by & single user -
decreases, Any one plantation could be described with respect o these groups of
characteristics (Figure 2, see also Figure 1).

In practice, these groups are linked, and extremes in one characteristic have tended
to be associated with extremes in the others. For example, high management
intensity has, until recently, tended to result in plantations of relatively low
biodiversity, and low use diversity. In turn, such intensively-managed forests have
not provided for many different users.

This section, and Appendix 1, are developed from the literature review included in the Sustainable
Faper Cycle Fhase | Review Beport Second Draft {HED, 1995)
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Biophysical
Diverslty
HI

Figure 2. A method of characterising complexity or sustainability of a forest
graphically,

Those wha object to "monoculture" are often, in fact, objecting to specific
characteristics, notably:

righ external inputs imensity {“toa much chemical and water use™), or

low use or user diversity ("onfy pulp, and only for one farge corporation”), or
low biological diversity {"too sterile for wildlifa™), or

a combhination of the above.

* 4 B @

These objections can easily became vebicles for expressing more general grudges,
for example against multinational corporations, While extremes in one ar more of
these groups of characteristics have typified many plantations in the past, and have
caused very real social, environmental ¢r economic problems, seme plantatipn
operations are now turning away from extreme practices., Nowadays, highly
intensively-managed, clonal plantations with simple structures undertotal corporate
centrol are not always the norm. Hence labels such as "monaoculture™ do not
accurately describe the range of ways in which plantations have become more
complex 1o meet specific non-pulpwood needs.

Increasingly plantation management represents the integration of, and trade-off
between, a wide range of requiremants for tha many benefits sought fram farests.
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The challenge which plantation operators are facing now Is to achieve this
integration more efficiently with respect to both economic and social costs. In
practice, this may mean decreasing external inputs intensity, or increasing
complexity, at one or mare scales:

* making individual forest stands more complex {e.g. integrating biodiversity
conservation into the management of all stands in a forest); and/or

* making whole forest estates more complex {zoning the intensive wood
production parts of the plantation within an estate which also produces other
benefits); and/or

* integrating complexity into the landscape level {co-ordinating better with
surrounding fand uses).

The overall effect of this is to make forest management more information-intensive,
within more complex, adaptable structures, There is a limited extent to which the
plantation operator aione can make chanaes at the landscape level, and even within
the forest estate. The policy, legal and ingtitutional framework within which the
plantation operates can either encourage or discourage these trends towards
complexity, particularly at the landscape level where, as we shall see, the
challenges, and also some of the possibilities, tend to be greater.

In the following sectien, we review the implications of each of the characteristics
of plantations in turn. Further technical details, taken frorm the Werature, are given
in Appendix 1. Policy trends in major plantation countries are summarised in

Appendix 2. Corporate practices, based on our survey results, are discussed in
Section 3. '

1.2.1 External input intensity

This is a function of the degree of external inputs: mechanisation of operations,
alteration of soil and water resources {fertilising, ploughing, irrigating and draining),
alteration of the crop structure (weeding, pest and disease control, pruning and
thinning, ete.} and tree improvement iselection, breeding, clonal propagatien and,
in the not-too-distant future, genetic engineering}.

The major benefits of intensifying external input levels are: better control of the
factors of production; economies of scale; increased yields and revenue per unit of

land or labour; replenishing nutrients; and coantrol of external forces (climate,
apidemics, etc.).

Negative impagts of external input intensification are principally on the soil and
water of both the farest and surrounding land; i.e. the periodic intensive use of
chemicals can disrupt soil functions; soil fertility can be depleted by continuously
high harvest valumes and whole-tree systems, although anly on infertile soils; soils
can be eroded through mechanisation and some types of forest canopy can
increase rainfall erosivity: and nutrient oycling can be slowed under certain forest
litter types. In addition, reliance on intensive technigues tends t0 reduce
cpportunities for involvement of local groups.
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However, external input levels in plamations are low compared 1o agriculiiure,
"Broadly speaking, a tree crop will reguire no greater input of fertilisers and
herbicides during its life than will an agricultural crop... fungicides and insecticides,
which are in regular annual use in many farm crops are reserved for only
exceptional use in forestry. Blanket or prophylactic use of chemicals in forestry is
rare" (Evans and Hibberd 1993}, For example, 50 kg ha-1 of phosphorus might be
used to establish spruce in northern temperate Europe {eguivalent to 1 kg ha-1 per
year of the rotation) compared to 50 kg ha-1 per yvear for a typical farm crop.

External input intensity can be optimised through the active identification,
understanding and use of lecal ecological pracesses such as fire occurrences, and
the employment of low-input techniques. Analysis of marginal returns and cost-
henefit ratios (taking into account "external” costs and benefits such as
environmental and social values) can help to define the optimal mix of management
operations. So also can monitoring the flow of chemicals in the various nutrient
cycles. For example, soil and foliar nutrient level menitoring ¢an help to optimise
fertiliser appitcatians.

1.2.2 Plantation biophysical diversity

BIOLOGICAL DIVERSITY

The biodiversity of plantations includes the genetic compaosition of the plants and
animals in the forest, the species diversity and the habitat diversity. Forestry’s
impact on biocdiversity is a function of: original habitat and vegetation type and its
sensitivity to change; the area of forestry activity; internal diversity of the forest
and its configuration; edge to area ratio; road layout; the scale, periodicity and
selectivity of felling and the accidental damage associated with it; other
management methods especially thinning, fire management and chemical usage;
conservation management provisions; and sequencing of operations (Blockhus ef
al. 1992, Good et al. 1993}, Plantation management usually gains its efficiency
from {and therefore aims at) keeping biodiversity within controlled limits.

The advantages of low biodiversity are to concentrate biomass praduction into the
species {or genotypes or clones) which are most capable of producing the preducts
required, and 1o cantrol species that detract from production {weeds, pests and
pathogens or other competitors with the "crop”},

Negative impacts of reducing biodiversity are experienced both within the forest
enterprise itself and cutside the forest. Within the forest, the issues are: the
vulnerability of a reduced biological base in light of possible changes in economic,
social, environmental or climatic circumstances; and the reduction of certain
ecolagical functions {e.g. nutrient recycling} that depend upon a broad biodiversity
bhase. Qutside the forest, the main issue is the reduced availability of the various
values of biodiversity, especially rarer species that depend upon very specific forest
associations,

A key aspect of the biodiversity debate concerns the tree species themselves - the
argument of exotic versus indigenous (native) species, which carries on in different
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forms throughout the weorld, Mative species are adapted to local climate and site;
their growth rate and habits in lecal cenditions are known; their seed can be
chtainable locally (but perhaps not in improved form}; they have evolved resistance
to local pests and diseases; they provide niches for local wildlife and dependent
organisms; and their properties and potential uses are known by local people.
However, they tend to become susceptible to disease in large blocks of single
spacies; they may not exploit acalogical niches as vigarously as some exotics; and
many of them are difficult to establish in productive plantations - perhaps because
their biology has been less well-studied {Zobel et &8/, 1987).

Exotic species are more usually chosen for plantations. Evans (1987) notes that 85
per cent of plantation forestry in the tropics is dominated by eucalypts, pines and
teak. This prevalence is, amongst other reasons, because: their silviculture is
known and their products widely apprecizied in the markel; they ¢an exploit a
previously underused ecological niche and hence grow much faster; improved
varieties are already available; and there are no local pests and diseases for that
species - at least to start with. However, they can become invasive, and can be
very susceptible to epidemics if these eventually arise. The number of pests of an
exotic species tends to be a function of the area under cultivation, rather than the
time since its introduction. Major epidemics have inciuded psyllid defoliation of
Leucaena in the tropics, lodgepole pine defoliation in Scotland, and blight of Pinus
_radiata in Central Africa. tn most cases where exatics suffered epidemics, it was
because they were being grown in environments already causing stress, and
breeding strategies subseguently overcame the problem. The overenthusiastic use
of fast-growing “miracle trees™ such as Levcaena, in areas which were not suitable
and/or suffered disease, has given rise to much of the prejudice against these trees
{Evans 12390}.

Numerous ways have been suggested for optimising biodiversity in plantations,
aithough many remain as theoretical guidelines and have not been implemented
routinely or for long periods. At the stand level, more complex {multiple species)
plantations have been established; native species have bean grown in preference

to exatics (not always a guarantee of improved total biodiversity); and varied ages -

and ecological niches have been created in plantation layout and during the process
of plantation development. At the landscape level, increasing the edge:area ratio
of plantations, and leaving different natural habitats to create a patchwork of
plantation and natural forest has also become more comman, particularly amongst
large plantation developments in varied terrain.

Fragments of natural forest and other natura! habitat have frequently been included
in layouls along with a mosaic of different plantation types. There are many
examples in the USA and Latin America {such as Aracruz). However, sometimes
these areas have not been managed properiy - rather, they may be treated as
firebreaks and be subject to detrimantal annual burning (Sawyer and Centeno n.d.).
A final methed of minimising net bicdiversity losses through plantations is to
compensate for plantations by conserving representative tracts of high-value natural
habitats elsewhere ie nof necessarily as part of the plantation scheme. In
Queensland, 500 ha of native forest is usually retained for every 4000 ha of
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plantation developed (FAQ Paper 103 1992).

Good planning is key. However, there is currently little available in the way of
detailed cost-benefit studies that analyse these approaches; indeed, whilst costs
can be relatively easily calculated, there remains much discussion about methods
to ascribe values to all the benefits.

There are good environmeéntal arguments far using native species to minimise risks.
A species may be considered to be native if it arrived unaided by man, and formed
part of a natural ecosystem without completely dominating it. They rarely become
invasive and generally support more insects and microorganisms at a low,
background level. This both means general resistance to disease is built up (Zobel
ef &, 1987) and, because general support of other species is also higher than with
exotics, greater conservation value is provided. However, native species do not
necessarily support higher biodiversity . Exotic species may become naturalised over
time without becoming invasive. In other words, the issue is whether a tree can
support certain native species (in food webs, etc) without greatly suppressing
others. Certain exotics may he able to play this role. For example, twelve-year eld
plantations of Eucafypius in the Doon Valley, India were found by one study to
support three times the number of understorey species as native Shorea robusta
stands (Mathur and Sani, 1983).

Exotics can be just as valuable as native trees when it is only their architectural
characteristics {as opposed eg. to biochemical) which are required by dependent
natives. The ecological niches in plantations have been artificially augmented by
e.d. providing bat and bird boxes {Lee, 1993). The planting of some Acacia and
FPinus species now appears to provide a promising matrix for regenerating natural
forests on anthropogenic grasslands, such as the /mperata grasslands that
proiiferate fallowing extensive rainforest clearance {(Evans and Hibberd 1983).

STRUCTURAL DIVERSITY

Structural diversity is closely associated with both exfernal inputs intensity and
biodiversity. High external inputs intensity {particularly of the type which depends
upon mechanisation} and low species diversity in the crop are both associated with
structural uniformity. Hence typical cormmercial stands tend o e uniform biocks
of one or only a few age classes and species, and forest landscapes take on a
large-scale, uniform appearance with standardised features such as roads,
firebreaks and fences. Structural diversity can also be exaggerated or moderated
by the natural landscape, notably topography.

The advantages of low structural diversity lie principally in the ability to run a forest
grmerprise in a financially efficient manner, being able o 2pply untiorm gperations
using standardised machinery over the whole farest, without having to undertake
special treatments for different types of area. In other words, the forest can be
designed to operate as a wood-producing "factory™.

The disadvantages of low structural diversity, on the other hand, reside precisely
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in the fact that, even if the forest is principally devoted to a single product, forests
do not best operate as “factories™, Many ecosystem functions depend upon there
being a variety of, for example, soil types, water tables, microtopagraphies and
microclimates. In addition, many of the values sought by people from forests
depend upon a high structural diversity, for example, landscape diversity {colour,
texture, form, scale from human to grand, etc), and its associated recreational
opportunities {one reason why forest recreation is so popular is that the different
physical spaces in forests can absorb relatively high numbers of pecple]. On the
other hand, the argument that ecological stability depends upon high structural {and
biclogical) diversity is not supportable in a universal sense, There are too many
exceptions. Diversity is parallel to stability, and not a cause of it.

Various approaches have been employed for optimising structural diversity, at stand
and Jandscape levels. These have addressed both biodiversity and structural
diversity. '

At the stand ievel, biodiversity and structurai diversity have been increased through
the development of "complex ” or mixed-species planiations, The principal rationaie
is minimisation of environmentat, economic and social risk, through the praduction
of more goods and services {usually starting harvests eartier in a rotation and
continuing on a more even basis for each stand than Is possible with single-species
approaches) and the involvement of maore user groups. It is essentially a
compromise, reached at the stand level; and it can still be very intensive in using
inputs. There is much wark still to do on this issue; interdisciplinary approaches are
needed and some lassons can he laarnt from recent initiatives in agrafarestry ang
cammunity forestry {which tends to be more polyspecific). The evidence for
complex plantations so far shows that they are sustainable and productive in many
circumstances (FAQ 1992, Kanowski 1995}, For example, one reason has been to
improve soil processes and lead to mutual nutritional improvements between
species, such as by incorporating nitrogen-fixers and trees with mycarrhizal
associations. However, it does not warrant the universal substitution of simple
plantations by complex plantations. For example, a major reason for cansidering
them has been 1o reduce the risk of epidemics - something which is not atways
achieved in practice (FAQ 1292,

FAQ {1992) therefore concludes that mixed plantations are likely to be beneficial
for biodiversity, sail conservation, and coping with many uncertainties such as
climate and market changes, but not necessarily to reduce epidemics,

Solutions to the lack of structural diversity are alse achievable at the landscape
level, but here the involvement of more actors is required. Principal among these
selutions is fandscape design. Where it works well, this builds on the topagraphy
and on the natural and cultural landscape features considered to be of local ar
national importance, while incorporating operational requirements. Whilst aesthetic
and cuitural reasons for landscape diversity tend to be pararnount, biodiversity
reasons are also considered important,

A number of countries, such as the UK, now have forest landscape design
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requlations and guidelines, with supporting advisory services. Varying degrees of
public participation are included in order to generate a landscape which meets
different stakeholders’ needs. The usual approach is to entrust the work to
professional landscape architects, who employ their own means of consultation
with other professionals and interest groups, except in critical areas where, for
example, rural planning inquiries may be used. Again, an interdisciplinary - and
participatory - approach appears to be necessary for the full benefits of landscape
design to be realised.

In other countries, such as Sweden, where population densities and recreational
pressures are lower, a conscious aesthetic "design™ solution is not routinely sought.
Rather, ecofogical fandscape planning, with its focus on forest management
respecting natural features, is thought to generate an aesthetically-acceptable
landscape, by mimicking and occasionally enhancing natural processes.

1.2.3 Plantation use and user diversity

In this section, we concentrate on the possible ways that plantations can provide
benefits to groups beyond the commercial plantation owner or manager, in
particular to Iocal pecple Jiving in and around forests. In large part, this wvill deperid
upon their ability 1o produce goods and services other than pulp.

Use DiveErRsITY:

By and large, the main use of commercial plantations remains the production of
industrial woed fibre, although there are increasing ingidences of secondary uses
being provided, often far groups other than the plantation owner. At the Jocallevel,
secondary purposes of commercial plantations have included:

* fuelwoaod production {thinnings, prunings and deadwood collection)

* production of non-timber rmaterials, some from the trees themselves {e.g. bark,
nuts, resin) and others from other plants, animals and fungi {e.g. hunting,
mushroom collection, begkeeping, thatch grass)

grazing

micro/lacal climate stabilisation (shade and windbreaks}

watershed stabilisation

sharelingfbeach/slope stabilisation

mine-spoiliguarny fcontaminated land restoration

recreation areas

landscape enhancement

2 & & % & 5 &

For some of these purposes, commercial income can be realised.
At the national and global level, plantations are aiso being established for:

* carbon storage and sequestration {usually to offset the carbon dioxide generation
af power utilities)
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Sometimes the above uses have become the primary objective. Carbon offset, for
example, does look like becoming a predominant objective for plantation
establishment in some cases, partly because the exercise {funded by electricity
generation cempanies) could prove more profitable than wood production alone. In
general, however, industrial wood production will remain the primary reason for
large-scale plantations. While there are occasional examples of the above uses

being of commercial importance, they are more frequently incorporated into
commmercial plantations for social reasons.

User DIVERSITY:

The advantages of high user diversity tend to be:
* greater long-term social and political acceptance of plantations as part of the
social landscape, and hence reduced vulnerability of plantations to change of
land use;

greater local, practical suppaert for plantation protection in times of, for example,
climatic or pest hazard; and

increased skills base available for plantation planning and management.

The disadvantages of high user diversity are:

* the lack of an obvious hierarchy amongst subsidiary users®;

* possibilities of conflicts in demands and approaches;

* legal and management difficulties in recoenciling the problems of hierarchy and
above conilicts i.e. In defining and coordinating reles and responsibilities;
tenure ambiguities and conflicts becoming exposed through plantation
development, sometimas resuiting in marginal groups becoming excluded;
difficulties in ensuring effective control over the whole forest enterprise, due to
the spread of responsibilities; and

* difficulties in exploiting ecenomies of scale.

Ways of optimising user diversity depend on providing information to interested
parties; on means for consultation with parties; and, where appropriate, means for
their active participation, sharing costs and benefits, and monitoring of
developments. Sargent (19290} found that misconceptions and misunderstanding
of & preposed plantation scheme arose largely fram lack of information being made
available to villagers. Hearsay regarding the project, and mistrust of the developer,
developed rapidly, yet many of the loca! people’s anxieties waould have been allayed
with the provision of comprehensive information regarding the develaper’s plans.

Round table mechanisms have been used, backed up by professional support to
help reach compromises, such as landscape architects and (especially in North
America) conflict resolution groups. Conflict resolution reguires a geod

31t is generally accepted that the plantation owrer will determing the primary vse, normally fibre production.
The difficulties arfse in setting priorities between other users.
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understanding of the social organisation, including the decision making processes, the
local politial and economic power structure, and 1ne systems and traditions used in
cooperating and conflicting with other social groups, with government, and with
business. Multi-user plantations are not really possible without these and other
effective means for participation. These are capacities which are not yet fully
developed in forestry.

Plantation management by multiple users is by no means a panacea. There are
several legitimate approaches:

» single user regularly consulling with other interest groups and neighbouring uses;

» principal user with managementfaccess agreements for other users; and

+ various forms of multi-user partnerships {e.q. on zonation, tempcral and prodtict
differentiation bases).

CQuigrower schemes are one form of multiple involvement in growing trees for fibre
production, although this is not strictly multiple-use.

Most of the lessons on these appreaches are being learned from non-commercial
participaiory forest management {Arnold, 1995, Hobley 1996), but some are being
derived from the imited experience of corporate/social partnerships, such as outgrower
schemes.

The need for consultation with, and participation of, local people in plantation
development (g acknowiedged in much of the literature. Barraclough and Ghimire
{1990) point to ample experience during generations of forest management attempts
in Europe, North America, Japan and many other places which convincingly suggests
that sustainable and reasonably equitable forest protection, management and land use
planning requires genuine participatron of those groups living in or near the forest and
whe depend on it for their livelihood.

However, it is also acknowledged that proposals for full consultation and involvement
of local people in plantation forestry may raise delicate political issues in some
countries {ShellAWWWF, 1993}, particularly since issues concerning socio-economic and
political systems are raised. Barraclough and Ghimire {1990} contend that state or
private praperty regimes alike can be relatively sustainable and equitable or can lead
to tragedies for both local people and for the environment, 'but for any of thase
propeity systems to function well in the use of forest resources, there has to be
popular paricipation'. In the literature, there are various exampies of the degree of
consultation being reduced, for example, the omission of stipulations regarding
consultation with NGQOs and individuals from the revised Russian foreshy law
(Grigoriev, 1993). Much of the current work of groups such as IIED involves bringing
togetheriorest 'stakeholders' and watchdogs - government, communities, private sector
and NGOs - in dialogue on how to ensure that the many forest values scught by each
of these groups can be integrated. This involves the identification of structures,
institutions and methodoelogies for participation.

Single-user forestry is, however, sustainable in certain circumstances. This is where



Flantatfons pnd the susipinalile paper oycle 16

lands have uncontentious tenure and are under no alternative claims and demands.
Such lands are increasingly in short supply. The scope, therefore, for isolated
plantation developments under the complete control of, for exampie, single
corporations, is increasingly limited, In practice, the many single-user schemes that
exist today are increasingly being forced to explore multi-user possibilities.

A first step is to examine the social implications of fibre production from
plantations. These differ greatly depending upon:

+« whether fibre is produced on existing forest land or on lang specially acquired for
afforestation: ' '

* the plantation size, composition, management objectives, rotation period and
layout with respect to neighbouring uses;

* the rate of plantation establishment;

+ cultural perceptions of plantations generally, of exact species, and of the
nlantation owners/managers;

+ the degree of lifestyle change that the plantation causes, particularly in terms of
employment including the immigration of outsiders seeking work, local
institutions and c¢hanges in social benefits, but also regarding basic needs
provision; :

« ppportunity cost of land/tree values faregone;

* the precise forms of land and tree tenure, and who is responsible for which.

aspects of the plantation’s operations;

* the precedent for, and extent of, local perticipation of different social groups:;

* who controls the plantation: the relative economic, political and legai power of
local people and the plantation developer, and the degree of lobbying and
advocacy carried out by, or on behalf of, different stakeholders; and

* the extant of participation in the different tasks in the plantation cycle: site
appraisal, objective-setting, species and management system selection,
silviculture and management, harvesting, utilisation,

Typical social impacts, particularly where large plantations are involved, include:

passible changes in land and resource tenure rights,
household food, fuel and timber supply,
employment and incemes,

social structures, relations and equity.,

Largely because many social impacts cannat he guantified, and because they
depend upon different individua!l and group perceptions of the values of the forest
or alternative land use, assessment of the impacts frequently depends on subjective
judgement. There has been little systematic monitoring in plantation operations, or
comparative analysis of the interactions of plantation management processes at
loca! levels with different social groups, Yet it appears that social impacts differ
widely according to the social group being considered, and the context. Hence, in
developing social criteria and indicators for use in certification, CIFOR has been
conducting detailed studies in local environments - working with local communities
to determine what really matters in terms of tenure, other rights, cost- and benefit-
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sharing, participation in the forest management cycle, etc.

Many of the social impacts vary according to whether the development is in
tropical, or temperate and boreal regions. They are summarised in Table 3
below. This shows examples of positive {4} and negative (-} current and
potential social impacts of fibre production: these are ilfustrative and do not
apply universally across or within countrigs, Since, in general, land tenure tends
1o be more clearly defined, employment regulations better developed, and
dependence on forest resources largely for recreation rather than basic needs,
social impacts are often of a lesser magnitude in temperate areas.

in eonclusion, sotial issues are complex, highly location-specific, and with ne
standard sclutions. Yet most stakeholders acknowledge that the mitigation of
negative social impacts is crucial to the successful leng-term development of
forestiry operations: issues such as land tenure and equity are of great
importance, and have caused numerous conflicts in forestry deveiopments.
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Table 3: Typical pros {+] and cons {-]) of current social approaches to
commercial plantations

e e TR = = ST
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Rights and tenura

land and tres tenurs often informel pricr
to tha development

+ tlarify ambiguous tenure
- digregard austermany rights
- inpraase landlessness

- formal tenura axcludes weaker groups

terure often clear and wall-recorded
+ awnarship esteblizhed

- davelopment axciudes weaaker groups -
frem traditlonal lands

LIzer benefite {bagic

neads)

+ increase ln amploymsant
- but employmeant may ba temporary

+ Jeint managament schemes
aupptamant farmar et ]

- spacies nay hot meat local needs

~ pooraet sooial groups loza aceass 1o
larwte and assopiated aarvlces

- lnsa of lacel food supply, dacreass in
nutritional stabse

baeic nasd=s genarsily not derived fram
forests

+ inereasingly professional work force

Damographics

- sxpulsion of indigenous population
from devaloprent area

= lmirnigration of migrant/ tarnporany
workers into establishad eormmunitiss

- impaot on indigenous populafong
oustamary rights in devalopment area

+ immigration 1o sparsely populated area

- but dependent on farsstry amployment

Aw=zthatic and cultural
reacurcas and values

= canflicts hetween parcaived values of
plantation trees

- Ioze of culturally impaortant sives

= foze of values of formar [and yse

- confliote between perceivad values of
plantation trees

- temsions due to percelved redustions in
aesthetic and recreational values

- loas offdemage to important culiural sites

Commmunity institutions

- gactiens of ‘sommunity’ are favoursd

+ lassons from joint forest
ranagemeant can be applied

- tmall-scele praducars unabila to
market produce becayze:

- irafustry not organised to receive
supply from diverse sources

+ farm production of non-timber fibre
souress suppiements farmers' incomea

- lack of recaghltion of motivatons of
lucal communities

+ trdustry hax led to estehlistment of oo-
operative orgenizations

+ ralativaly arpanized and effeotive unions,
suppart for forest waorkers

+ affactive campsaigng 1o support
indigenous populatians, #tc.

Equity

- subsidies favayr control by large
campanies

- marginalization of the poor and
landless from partlcipatory schemes

- gubeidies favour control by large
cormpanine ’
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1.3 Definitions of sustainable forest management

In the previous section, we discussed the characteristics which contribute to, or
detract from sustainability in plantations or other forestry systems. Howvever, for
management purposes it is useful to have s more specific definition of the
requirements for sustainability.

As interest in forest management has grown over the iast few years, a numter of
different stakeholder groups have attempted to define the essential elements of
good forest management. These initiatives on forest management principles, griteria
and standards are discussed and analysed in detafl in Nussbaum et a/. 11985). This
review concluded that, although there were considerable differences between the
initiatives, they all contain 8 common core of broad requirements. We can therefore
assume that these broad requirements are essential 1o any current definition of
sustainable, or at least good, forest management {although their further elaboration
may be required at lacal levels):

The sustainable production of forest goods and services:
sthe sustained aroduction of timber producis
sthe sustained production of non-timber products,
sprotection ot soil and water resources,
emaintenance of ecosystem functions and natural biological cycles,
scontinuing forest health and vitality
scontributions to local and glgbal climatic stability.
Conservation of biological diversity:
sat the ecosystem level,
*at the species level,
sat the genetic level.
Positive social and economic impacts from forestry operations:
sthe impacts on indigenous paaple,
sthe impacts on local communities,
«working conditions for employees,
scontributions to the local and national economy,
smultiple use of, and benefits from, the forest,

This iist, then, reflects the current vision of what constitutes good managemernt of
forest resources. ‘Sustainability’ can be seen 1o be related to the forest system
characteristics set out in 1.2, notahly increasing diversity and decreasing external
fnputs intensity. Table 4 shows the links that are generally observed between the
SFM requirements listed abave and levels of diversity and external inputs intensity.
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There [s a growing consensus among governments, NGOs, academics and industry
that farest managers must consider these requirements if they wish to manage their
forests well, but considerable debate remains about how the various functions
should be implemented and which values have the highest priority. A particular
ditficuilty for plantations is that they tend to provide a narrower range of goods and
services than natural forests, making it difficult for a single plantation area to fulfill
all the requirements above. This raises two very important issues which must be
considered by those attempting to define ‘sustainability! scale and participation.

* Sustainability can and should be achieved at a number of scales, e.g., forest
compartment, enterprise, landscape, region, nation, globe. Within each level,
there are many possible economic, social and environmental objectives, different
possibilities to integrate these objectives, and trade-off options where integration
is not possible. For example, it may not be efficient or even possible to conserve
all local biodiversity within a single forest block, but it should be possible within
the local landscape in which the block is sited. The question of which goods and
services individual plantations should provide, and which could be provided from
the wider landscape, is critical for a discussion of forest sustainability. It implies
d far greater engagement of plantation operators with local communities and
nlanning processes than is comman today.

* Sustainability needs to be negotiated between the different interest grotps. The
choice, integration and trade-off of forestry abjectives are questions of value,
The national level [or state level where there is a federal system) is key for
defining a forest estate which meets the demands of stakeholders. Various
policy, planning, management and monitoring procedures are needed with
appropriate participation. Without these, political pressures on any forest
managemeant arganisation may very often result in unsustainabie activity. At the
corporate level, a sustainable forestry policy should include systems for
consultation with local interest groups. '

Against this background, this report now focuses on the degree to which
plantations producing fibre for the pulp and paper industry provide the benefits of
sustainable forestry. We look first at the context in which plantations operate, in
particular external pressures and the changing institutional and policy environment
{section 2} and then examine current industry practice in more detail (section 3).
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Table 4: Sustainability values sought from plantations and other forests; and the
forest system characteristics generally observed to provide the values.

L dlow} M {mediuml H (high)

* {external management by non-local pecple}

e e
L St i Sty
Z-g e-s.,::‘: ST i :-ﬂhi';-r"'é §% :-H.! Mxﬁy 3 ﬁ%&ﬂ@ A ki
Sustainable production of goods and
sHrvices
Timber products H b L LM
Mon-timber products LM LMH LMH LM
. Soil and water protection L LM LM L
Ecosystems function/regengration L MH M M
Forest health and vitality LM M M M
Climate regulation LiH AMH LiiH LMH
Suetained contribution to local economy LeAH ™ AH M
Sustainad contribution to national LM M M M
eCONGmy
Conservation of Biodiversity
Ecosystem and habitat diversity - LM H M i
epecies diversity LiA B Wi bar
Genetic diversity LM MH [\t LiH
Social benefits
Sustain indigenous peoples L* LKA MH MH
Sustain gther local peoples L* MH MH MH
Emplavess’ warking conditions LA | b 1]
Landscape aesthetics EM MH MH MH
Recreation L MH LiviH LMH
Key: Intensity of the forest system characteristic {sea Figure 2):



2 The policy and institutional context for plantations

In this section we examine briefly some of the external pressures and institutions!
and policy issues likely to affect the sustainability of plantations. However, the
context in which plantations operate varies considerably between regions
depending on local climate, biogeography, history, culture and economy, $0 an

overview of the major wood-fibre produging countries considered in this review is
given in Appendix 2.

2.1 Government policies and plantations

Governments tend to respond to prevailing and often ephemeral pressures, and as
a result policy tawards plantations has often been inconsistent as different needs
take precedence. For example, Dargavel and Kengen (1232} chart the flux in
Australian plantation policy over the last century.

In general, governments have tended to promote the establishment of plantations
when wood resources run low ar when remaining forests are economically
inaccessible. Strategic reasons, such as achieving wood security in times of war
{e.q. UK earfier this centuryl), or reasons of comparative advantage int being able to
grow timber quickly and cheaply to meet expanding markets (e.g. Brazii, Chile and
New Zealand) are principal amang government pro-plantation policies. They may
also promote plantations when a decision has been made to protect natural forests
e.g. New Zealand. Conversely, governments tend to discourage plantation
deveiopment when enough plantations are considered to have been established
(e.g. UK in recent years), or when land is needed for other uses (e.g., in southern
Brazilian states, it was perceived that widespread plantation development had
driven land prices up], Finally, plantations tend to become disfavoured when secure
and cheap wood supplies are available from ather sources.

Pressures of growing significance are voters becoming dissatisfied with plantation
practices, and international concern about plantation management. Indeed, there
have been several new international policy developments recently, the most
important of which have been the decisions taken at UNCED' and the subseguent
follow-up initiatives. After UNCED, many governments joined in the drafting of sets
of criteria and indicators of good forest management which cover the broad issues
listed in Section 1.3. The first two sets to be published were:

+ The Helsinki Process, developed by European governments and defining criteria
and indicators for all types of forest in Europe.

* The Montreal Process, developed by 10 governments and defining national
criteria and indicatars for all types of boreal and temperate farests.

in addition ta the Rig Declaration an Environment and Development, a non-legally binding set of ‘Forest
Principles’ were produced, while Agenda 21 devotes Chapter 11 to ‘Combating Deforestation’. Various
aspects of forestry are also covered in the Convention on Bialogical Diversity and Framework Convention
on Climate Changs, both of which are |egally binding on signatory countries,
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These documents were produced rmainly 1o define what aspects of forests should
be monitored in each country, but they also provide the framework for devefoping
national forest policy. Through these two initiatives, therefare, the participating
governments have committed themselves to considering a wider range of issues in
their planning and legislation for forestry,

Governments from tropical forest countries had already begun a process of

commitment to improved forest management prior to UNCED, through the
developrment of the International Tropical Timber Organisation (ITTO) guidelinesand
criteria, ITTO producer countries have committed themselves to implementation of
the ITTO's guidelines and criteria by the year 2000. Unike the Montraal and
Helsinki Processes, the ITTOQ inifiative includes specific guideiines for sustainable
management of plantations {‘planted tropical forests’}.

Governments are now in the process of translating these international initiatives for
national use, with Canada the first country to produce a national set of criteria
based on an international process.

Although all of these initiatives are somewhat general, and even vague, in hature,
they are important because they set the agenda at the highest legislative level for
the range of requirements which a forest must provide. The issue now is how far
governmenits will encourage this in practice. There are three main ways in which
governments can influence plantations within the overall forest context: through
legistation, through incentives and through planning.

» legisiation: All countries have forestry laws, some of which work better than
others. Detalled legislation does not guarantee good management, and there are
many examples of countries with exemplary forest laws but very poor forastry
practice. There are sorne areas where legislation is essential to ensure minimum
standards, but it is essential that legislation is enforceable. Seme countries are
now enacting laws based an the new concepts discussed in the introduction:
for example, Sweden has recently passed a new forestry law which places
explicit emphasis on achieving both production and environmental benefits from
"every hectare” of forest land. This marks legislative recognition of a transition
from a plantation-type forest management developed in the 1970s to one of
naturai forest management.

One area where legislation may be very important is the conservation of
biodiversity. However well production forests and plantations are managed,
there is always a nead for sufficient, representative areas of forest 1o be set
aside and completely protected, and their definition, organisation and
management is usually the role of government, Other types of legislation aimed
at conserving bicdiversity such as specifying minimum areas of native
vegetation 10 be left within exotic plantation estates {e.g. 20% in Brazil), or
dealing with preserving special habitats such as weatlands can also be a useful
0ol in promoting sustainability,

* /ncentives: Governments can use incentives to encourage or digcourage
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piantation forestry depending on current policy. There have been problems in
the past with poorly thought out incentive schemes which have resulted in large
payments for plantations which were never established. It has also led to
competition for land, and disempowerment of local people. On the other hand,
incentives from goverament to the private sector have formed the basis for very
successful plantation development in many countries, such as Chile. Incentives
used to encourage other types of {and-use such as agriculture may act as
indirect disincentives to plantation establishment.

* Planning: Although central planning is often ineffective, some land-use planning
is essential for any country. A minimum reguirement is the definition and
agreement of a national Permanent Forest Estate {PFE}, and within it,
production, protection and mixed-use categories - for any one of which
plantations may be appropriate. To ensure that plantations are as sustainable
as possible, they need to be operating within a wider context which should be
planned by national, regionai or local government. A good example of this type
of planning is New Zealand where, with enactment of the Resource
Management Act, the government placed environmental legislation under a
single umbrella and devolved interpretation and planning to the regional level.

2.2 NGOs and plantations

There has been a great increase in the number and the influence of environmaental
and social NGOs concerned with the way forests are managed, both reflecting and
stimulating a significant in¢rease in concern among the general public. It has been
predominantly the NGO community which has voiceg criticisms of plantations and
helped to expose some of the prablems that plantations can cause, Earlier concerns
focused on the removal of natural forests for plantations. Particular concerns now
~are biodiversity reduction, poor asesthetic gquality of plantations, social
disenfranchisement and dislocation, and implications of large-scale producers
{monapoly, monopsony, asset control and the exclusion of local interests).
Although much of their advocacy has often been narrow and uncoordinated, NGOs
have been instrumental in forcing some improvements in forest and plantation
management.

One major recent NGO initiative is helping to bring together, and to rationalise, the
many and disparate NGO concerns. This is the establishment of the Forest
Stewardship Council {FSC} and the development, under its auspices, both of
principles and criteria for good forest management, and of a system for accrediting
different forest certification bodies. This initiative was a response to consumer
congerns that wood-derived products were coming from badly managed forests,
leading in turn to pressure on retailers of timber and timber-derived products to
verify the management of the farests from which the timber comes.

To define its requirements, the FSC developed a set of ten principles and criteria
of good forest stewardship. These cover the same broad areas as the Helsinki and
Montreai Processes - sustainable vield of forest goods and services, conservation
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of biediversity and maximising the socioeconomic benefits of forestry - but with greater
emphasis on social issues and multiple use of forests. The first eight of the FSC
principies refar to all types of forest, while principle nine refers to the issue of
converting natural forest to other uses. Principte ten is exclusively about plantations
and represents tha negotiated agenda of environmental and social NGOs with respect
to plantation forests {though it had not yet been ratified by the full FSC membership
at the time of publication of this reporf). The principle begins with the statement:

“White plantations can provide an array of social and economic benefits, and can
contribute fo satisfying the world’s need for forest products, they should
complement the management of, and reduce pressure on, natural forests.”

The principle contains seven criteria, which cover inter affa:

Weil planned and documented management strategies;

sLandscape planning to maximise both hialogical and structural diversity:
sPreferential use of native rather than exotic tree species;

«Control of pests, diseases and fire using the most ecologically sound methods;
-Minimising, or phasing out, the use of chamical herbicides, pesticides and fertiisers;
JMaintenance and improvement of soil and water resources.

in addition to principle ten, the requirements of the first eight principles also apply to
plantations. Of these, four principles cover use and user diversity issues, three cover
external input issues, and one covers Diodiversity, At present, this last spedfically
prohibits the use of genetically enginesred organisms in forests.

Although FSC's Principles and Criterfa represent a more coordinated set of NGOideals
{rationalised with those of other interests such as industry), a difficulty with the FSC
P&C is that they were developed without the full participation of industry, and as a
result many companies remain somewhat suspicious of a process they are expected
to implement yet feel they did not help create. The oft reiterated need for wide
consuttation works both ways: just as industry is expected to consult with NGOs, s0
NGOs have an obligation to consult with industry. One problem is that, although many
NGOs are keen to work constructively with industry, there are some on the fringes who
do not operale in a manner which contemplates compromise. These extreme few are
suspicious of the less radical groups, leaving moderats NGOs torn between a desire
for constructive dialogue and the naed to maintain ‘credibility " with the extreme fringe.

There have been examples of constructive dialogue between industry and NGOs over
the issug of forest plantations. WWF and Shell International worked together to
produce a defailed review of plantation management and, based on this, a set of
guidelines for good plantation management {ShelAWWFE, 1983). In New Zealand
growing concern over plantation forestry resulted, in 1991, in representatives of
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the forest industry and the main environmental and forest recreation groups?®
signing “The New Zealand Farest Accord”. This document recognises that:

“commercial plantation forests of either introduced or indigenous species are
an essential source of perpetually renewable fibre and energy offering an
alternative to the depletion of naturaf forests”.

In the Accord the industrial groups undertook to exclude areas of naturally-
occurring indigenous vegetation {as defined by area, size and canopy closure and
ecologicalimportance} from conversion to plantation, while the conservation groups
acknowledged the importance of plantation forestry. The parties also supported the
production management of natural indigenous forest, where such activity was
carried out on a sustainable basis so that the forest ecosystermn was “maintained in
perpetuity”.

Despite this agreement, plantation forestry in New Zealand has continued to receive
adverse criticism from some NGCs, such as that summarised in the Greenpeace

publication "The Plantation Effect’, (Greenpeace, 1994}, which listed a range of
'unsustainable aspects’ including:

biodiversity loss; soil and fertility loss; toxic poffution; excessive natural
resource use; and increased risk and uncertainty.

The New Zealand commercial plantation sectar and New Zealand environmental and
recreational organisations are now attempting to define what is meant by
sustainable commercial plantation forest management and have praduced a draft
set of principles {Anon, 1925). This document includes a commitment to the 1991
New Zealand Forest Accord and also covers:

* Frological principles cover indigenous biodiversity; soil, watar and air; resourca,
energy and waste management; and agri-chemicals, biological contro! and
pesis.

* - Socigl principfes including public access; tenure and use rights; landscape,
aesthetics and recreation; community consultation and social effects.

*  Economic principles covering economic returns and costs and benefits of
environmental effects. :

in conclusion, there is growing pressure from both government and the NGO
community for the implementation of sustainable management in plantations, and
a considerable number of initiatives have been developed which aim to describe or
prescribe what this means in general terms. However, neither governments nor

? The New Zealand Forest Owners Association, the Mew Zealand Timber Industry Faderation, the hew
Zealand Farm Forestry Association, the New Zesland Wood Panel Manwfacturers Association, the Royal
Forest and Bird Protestion Society of Mew Zealand, the Ervirgrenental and Conservation Qrganisations of
NZ, the Federated Mountain Clubzs, Friends of the Earth, the Besch Action Committes, the Pacific Institute
of Resource Managament, Worldwide Fund for Nature INZ], Japan Tropical Forest Action Network, Trapical
Forest Action Group, and the Maruia Society.
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NGOs agree on the detail of implementation and responsibitity and it is likely that
there will continue to be considerable confusion and disagreement. Plantation
managers will need to learn how ta operate within this rather uncertain climate and
respond to changing requirements. Participatory structures and methodologies, for
reaching agreement, snd training in site appraisal and interpretation of general
standards, wiil be required.



3. A Survey of Current Industry Practice

This section assesses current industry practices in relation to the forest system
characteristics described in Section 1.3: external inputs intensity; biophysical
diversity; and use and user diversity. The analysis is based on a combination of
questionnaires sent 1o selected forastry companies {see Appendix 3 for a copy
of the questionnaire used), together with material published by government,
industry and industry associations {and coming from & much wider range of
cornpanies than those responding to the questionnaire). It focuses only on the
activities of large pulp companies with tenure rights to forest land or harvest,
and does net include management practices of smaller companies or privafe
owners except where these are suppliers to the large companies, The survey did
not cover activities involving harvesting large areas of old growth forest. All the
companies surveyed harveast from natural regeneration forest or planted forest,
The replies have been analysed in two categories:

+ Companies harvesting from natural regeneration and/or indigencus species
plantation forests {abbreviated to ‘i’ in figures);

* Companies harvesting from exotic species plantation forests {abbreviated to
‘Ex” in figures);

A total of 30 questionnaires were sent out and 18 responses were received.
Several reasons were given by the non-respondents. Some companies objected
to the nature of the guestions for being too directive, some felt it was 00 much
wark and one company refused without giving a reason.

Respondant companies managing natural regeneration of indigenous plantations
were |located in North America, Scandinavia and Asiz. Those managing exatic
plantations were in South America, New Zealand, Southern Europe and South
Africa. For reasons of confidentiality the locations of companies are not given.
Where precise cases have been cited, 1his materiat has been taken from
published material in the public domain.

The forest areas managed by respondent companies range in size from just over
12,000 ha to 1,500,000 ha. Companies with large, diverse forest operations
answered questions based on cne region or forest zone - presumably perceived
internally to be well-managed. The percentage of area in the first rotation
ranges from 20% to 100%, while just under 0% of companies nave forests in
the third or subsequent rotation. These multiple rotation forests potentially yieid
mare infarmation op envirenmental sustainability. Annual harvesting rates of
companies range from less than 1000 ha to more than 20,000 ha per annum.

3.1 Industry Priorities

The reasons offered for choice of species for industrial plantations give &
reasonable indication of the overall priorities with respect to management
objectives. Respondents were asked 10 score a number of possible reasons for
species choice, with “1° meaning ‘unimportant’ to ‘5° meaning ‘very important’.
The results are shown in Figure 3.1.
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* The four most important reasons for the choice of both indigenous and exotic
species were the pulp quality, site suitakility, pest and disease resistance and
the growth rate, i.¢. the factors considered most important are all technical
and econamic

.+ The three possible choices relating to a wider range of goods and services:

potential for multiple use, importance for indigenous witdiife and ecofogical
benelit to the area were the three least important reasons in the selection of
indigenous species, and two of the three came bottom in the selection of
exotic species as well, i.e. the factors considered not to be of fundamental
importance are environmental and non-econamic

These results suggest that, although companies are trying to deal with demands
to incorporate a wider set of values into their management philosophies, the
maln goals in structwing forest plantations remain the efficient production of
timber and wood fibre.
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Importance
? 2:5 3 3:5 1.1 4:5 L
Timber quality
Fulp quality
Market price fur products

Buitability for he sita

Faotentigl for multiple use

Growth rata

Pest and disease resistanca

Secutlty of seed soUnse

Ease of management

Fwailability of sikicuitural
Infarmatlon

Ecologleal benefit ko érea

lmporfanca for indiganous
wildlife

Figure 3.1 Importance of criteria for selecting the species for naturai regeneration
forest! indigenous plantations (In} or exotic plantations {Ex), ranging from 1 =
unimportantto & = ¢ritically important. (Each bar is the average for all respondents
weighted to correct for total differences between the two groups.)
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3.2 Industry Practice - External Inputs Intensity

A number of different aspects cantribute to the overall intensity of external inputs
in forestry operations, These include the degree of mechanisation, the degree of
soil/site adapiation, the use of fertiisers, water Mmanagement and the use of
pesticides.

3.2.9. Mechanisation

The degree of mechanisation in natural regeneration and indigenous plaration
forests is higher than in exotic plantations, perhaps reflecting regianal differences
rather than the species itself (Figure 3.2). This is particularly marked for site
preparation and harvesting, an outcome strongly influenced by the high degree of
mechanised practices in Scandinavia, and nerhaps alsa tha ready availability of love-
cost lashour for tropical exotic plantations. The only activity which is more
mechanised in exotic plantations is planting, but the extent of mechanised planting
far hoth farest types is vary 0w,

All respondents alter the degree of mechanisation in relation to both soil and terrain
{Figure 3.3}. Managers of natural regeneration and indigenous plantation forests
also adapt their mechanised operations for different vegetation and, in some cases,
for different exposure to public view. Managers of exotic plantations, however,
generally do not change thelr operating procedures with respect t¢ public view.
Again, this may raflect the currently lower demand for the visual integration of
plantations in tropical regions, The trend In technolagy adoption is for low-impact,
high-output machinery,

100%

907
805

T0%

54 % D?EE%

50%

| | 15355,
440%
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30%
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10%

0%

n Ex In Ex In Ex In Ex
Slle praparation Flantlng Malnlenanca - Harvasling

mm e e
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Figure 3.2: Degree of mechanisation in natural regeneration and indigenous
plantations {In} and exotic plantations (Ex}.
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Figure 3.3: Percentage of campanies which adapt mechanisation to suit different
terrains, vegetation, soil and expaosure to public view - in natural regeneration
forests or indigenous plantations {In} and exotic plantations {Ex).

3.2.2 Soil use

Half of the respondents have areas with inherently fragite soil, including almost all
those with exatic species. The area affected ranges from 2% to 40% of the total
area. Most companies with fragile seils reported some degree of sail erosion as a
result of their activities, but all of them have practices 10 minimise sail erasion such
as buffer strips and contour ploughing. In addition, almost all companies planting
gxotic species practice some form of minimum tillage' Several respondents
commented that sail erosion now only occurs as a result of extreme events such
as floods, or in isolated, vulnerable areas such as watercourses near tracks.

The main operations considered likefy to cause soil damage in normal operations are
ground-based skidding which can compact the soil, terraging {which few af the
respondents use) and whole-tree harvesting {which again was seldom used as it
may lead to reduced soil fertility). Almost all respondents, particularly those
planting exotic species, have procedures in place to minimise the impact of
operations on physical and chemical soil properties. However, very few have a
monitoring system specifically 10 measure seil erpsion or nutrient fosses in
harvested trees.

Restriction of aoil cultivation to the minimum possible disturbance, generally svoiding
practices such a5 ploughing or soil scarification.
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3.2.3. Fertilisers

Almost all respondents use fertilisers, the only exception being in sorme instances
of boreal forest management. In general, fertilisers are applied at the time of
planting, and sometimes again in the first two or three years after planting.
However, there is considerable variation between different companies. Those with
indigenous plantaticns or regeneration forests tend to apply nitrogen-rich fertiiisers
once or twice over a rotation. Sometimes specific cations such as calcium are also
applied. In plantations of exotic species, there is widespread use of NPK [nitrogen,
phosphorus and potassium) compound fertilisers, applied at average rates of 200 -
300 kg ha-1 supplemented by a wide range of other fertiliser types:
superphosphate, urea, calcium and rmagnesium compounds and trace elements such
as baron. This is not surprising given the choice of exotic species is often made
in relation to their ability to grow fast and respond to good nutrition. Fertilisers in
exotic plantations are generally applied at planting and again after two or three
years, once roots have established and are able to make use of the fertiliser. All
companies using fertilisers claim to have specific management guidelines to match
fertiliser application to plant uptake in order to minimise losses through leaching and
volatilisation.

The actual quantities of fertiliser used at any site are very dependent on rotation
length, Therefore, sites in the tropics with rotations of less than ten years are
receiving considerably larger quantities of fertiliser than boreal sites with rotations
of 100 years or more. However, several respondents highlighted the fact that the
levels used in the forest are considerably iower than those used in -adjacent
agricultural operations.

Asked about leaching to groundwater or streams, fawer than 20% of companies
reported losses, slightly over 40% did not know, and the remaining 40% claimed
that there were no losses. Most of these companies have measured the nutrient
load of water leaving the plantation, at least on an experimental basis (Figure 3.4).

3.2.4. Water management

Half the respondents have water management policies, with others under
development, Maost of these companies also have some kind of monitoring
prograrmme in place, often experimentally {Figure 3.4). These programmes
generally focus on changes in groundwater levels and streamflow, together with
suspended sediment flow, i.e., messwes of water availability and soil erosion,
Companies less commonly monitor dissolved nutrient loads of streams leaving their
forests and fewer than 109% have collected any data on the cantaminant loads of
stream water, i.e., measures of chemical pollutants. All of the companies surveyed
maintain buffer strips along main watercourses during harvesting to reduce
sedimentation.
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Graund Stream  Suspended  Dissolvad Contaminanks
watat Tlowy Sedipent  oldants

Figure 3.4: Percentage of respondents with water guantity/quality monitoring
programmes.

3.2.5 Pests and diseases

Given a choice of ‘high; ‘medium’ or ‘low; ali respandents managing areas of
indigenous trees reported a low incidence of past and disease problems. [0 exotic
plantaticns, about 40% have medium levels, or areas with high levels. Most of
these expect the situation to improve in the future and drop ta low levels.

In indigenous species forests, 60% of respondents use pesticides, but these are
mainly for seediings in the nursery. Field applications are extremely low and in
sOME Ccases are being phased out,

Pesticide and herbicide use in exotic plantations is much bigher, with almost all
respondents using them to some extent. The type and guantity of pesticide used
varies considerably depending on site and company, with levels of use higher in
tropical than in temperate sites. Several companies planting exotic species expect
their use of pesticides to decrease in the future, while others predict no change in
use. No company reports plans to increase its use of pesticides.

3.3 Industry Practice - Biophysical Diversity
The biophysical diversity of a forest is a combination of:

* the genetic diversity within each species in the forast,

* the species diversity which is both the number of different species and the
relative size of each population,

* the ecosystem or habitat diversity which is the number of different types of
habitat, and

* the landscape diversity which is the wider mixture of land use both in and around
the forest; this latter category is a function of structural, age and aesthetic
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diversity in addition to biological diversity.
3.3.1 Genetic diversity

Forest tree genetic diversity is reduced most by the use of clonal planting material.
Two thirds of respondents made some use of clones, with a much larger proportion
of companies that use exotic species also using clones {Figure 3.5). However, the
majority of respondents make only limitad use of clones. For some this is in the

form of experimental and trial planting and may lead to greater use of clonesinthe
future.

Generally the maximum area of a block planted with a single clone is 30 - 40 ha,
although some companies planted blocks of up to 100 ha, The total area planted
with a single clene ranges from 200 to 1,500 ha in most cases, although in one
case it reached 10,000 ha. All respondents who use clones have a policy of clone
pianning {land use mosaics, based on clone/site compatibility) and replacement.
Freguency of replacement ranges from every two to every five years.

0 =15 15-B5 = @5
Percentaga of clonal planting material used

Figure 3.5: Percentage of companies using different proportions of clonal material
in managed natural regeneration or indigenous planted farests {In) and exotic
planted forests (Ex).

The genetic diversity of a forest can be eroded even if clonal material is not used.
This happens mainly if & very narrow range of seed is used 1o produce seedlings for
planting, or if regeneration is dependent on seed trees, and very few trees are feft
after harvesting. However, no specific information was provided on this issue.

A few companies have started experimental pragrammes aimed ar developing
genetically modified planting material (genetic engineering) with a view to
increasing growth and disease resistance. These programmes are still in their early
stages, but it is likely that the introduction of such material into plantations will
tause enormous contraversy, far example with concerns over ‘leakage’ of
engineered genes, or monopolies by large companies over planting stock.
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3.3.2. Species and habitat diversity

One quarter of the respondents use only one species for 35% of thair forest area, -

while just over 40% use two species, and the remaining third use three or more
gpecias,

-3k

E Single species
B Twio species

O Three species’}

| 42%

Figure 3.6: Proportion of companies with 95% of their total forest area under one,
two, or three-plus species.

Exotic species are planted exclusively in single-species blocks, while indigenous
species are planted in both single and mixed-species blocks. Single species blocks
range from 30% to 100% of the total forest ares with up to 70% in mixed species
blocks, The maximum size of a block planted with a single species is generally 100
ha ar less, although respondents reported areas of up to 45,000 ha. Mean block
size generally ranges frorn b to 30 ha, but reaches 4,000 ha in some cases.

About 57% of respondents managing exctic plantations also have programmes of
planting indigencus tree species, though these are aimed at amenity rather than
production planting. Sorme companies do not plant indigenous seediings themselves

but provide seedlings for others to plant. Most have tested and planted a wide
range of native species.

All companies managing exotic species maintain areas of indigenous vegetation
within the plantation matrix. The area allocated for natural vegetation ranges from
2% to 27% with an average aof 14%. ln same cases, the pronartion of indigenous
vegetation depends on the property size with relatively bigger areas left in larger
plantations. In all cases, the indigenous vegetation includes buffer strips left along
rivers, and 70% of companies also maintain carridors to fink protected areas.

All respondents with exotic plantations have access to studies on indigenous plant
and animal species in and around their plantation areas. A decline in the number
of species was reported by 28%, 15% reported no change and 57% reported an
increase relative to neighbouring or previous langd uses. In particular, species
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numbers are said to be higher relative to adjacent agricultural land.
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All but ane of the respondents have active programmes to protect and increase
biodiversity. The measures adopted include:

Buffer zones along watercourses,

Variation in clear-cut size and location,

Old trees left unfelled,

Specific management strategias for important habitats,
Planting of indigencus plants,

Control of the spread of exotic species,

Reduection or cessation of hunting,

Land reclamation with indigenous species,
Re-introduction of indigenous animal species,

a & & & & & ¥ 2 @

One of the ways in which a diversity of habitat ¢an be maintained is by uvse of
enviranmentally sensitive operating procedures, particularly during harvesting, An
assessment of the relative costs of conventional and ecological harvesting carried
qut in Sweaden is shown in Table 3. The results suggest that environmentally
friendly operations are ngt inevitably more expensive. Hawever, several of the
companies surveyed consider that the loss of production resulting from leaving
areas of indigencus vegetation, buffer strips and wildlife corridors is substantial in
econamic terms.,

Table 3: Comparative costs (Swedish kronor} for a 38 ha clearcut in Central
Sweden (Source; AssiDoman, Forestry’'s Green Revolution, 1995)
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An important issue in the use of exotic species is prevention of their spread into
adjacent indigenous forest or agrigultural land. About 70% of companies planting
exotic species have infarmation on tha spread of exotic plants or diseases, and
programmes aimed at minimising this spread. The measures used inciuded:
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buffer strips of native species around plantations;

remaval of volunteer plants from surrounding areas;
manitoring of disease in the surrounding area;

forest inventories;

use of sterile or male only clones;

cantrol ¢f non-native animal species using the area as habitat.

. & ¢ & B &

3.3.3 Landscape diversity

One of the most critical questions relating to the gnvironmental impact of
plantations is their role within the wider landscape. In judging the diversity of an
area of forest, therefore, it is important to consider the previous use of the land,

Less than 1% of the forests covered by the survey were old growth priar to the
current rotation (Figure 3.7). Overall, about one third were secondary, most of
these being natural regeneration or indigenous plantation forests of which two-
thirds was growing on land previously under secondary forest, Only exotic
plantations have been planted on natural grasslands, whereas both exotic and
indigenous plantations are planted on degraded land. Agricultural land also makes
up a significant part of the area converted into both exotic and indigenous species
forests.  The high proportion converted from secondary forest to indigenous
plantation might appear 1o be worrying in biodiversity terms, but in fact reflects an
increase in the intensity of regeneratian (with increased use of planting) to ensure
full stocking, rather than a fundamental change in land use,

8 Frimary forest
B Secondary forest
Bl Natural grassland

Bagraded land
Oagriculurak lane

All In Ex

Figure 3.7: Land use prior to current farestry activities for all respendents [All),
forests of indigenous species {In) and forests of exotic species (Ex)

A recent initiative in forestry has been the development of the concept of ecological
landscape ptanning, which many corporations use, but have interpreted in different
ways [(Box 1]. The concept behind this approach is that it is not possibie or even
necessarily desirable to try to produce the entire potential range of goods and
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services listed in Section 1.3 from every forest. Rather, a complex mosaic of
intensively managed production forest should be interspersed with areas intensively
managed for other goods and services, such a% protection of habitats such as
wetlands and old-growth forests, agriculture or other uses. The mosaic arranges
these uses in ways which optimise the connectedness of different habitats, and
ensure a continuous supply of ephemeral components such as old growth trees and
dead rnaterial. The total areas over which ecological landscape planning is applied
range from $00Q to 26000 ha. Cost analyses between traditional and ecclogical
landscape planning approaches are not readily available. However, in areas where
current harvest levels are below annual allowahble cut, there are fewer opportunity
costs in moving to ecological landscape planning.
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‘The aim of ecolpgical {andscape planning is to arrive at a2 long-term
consarvatian strategy for a narticular area. Its ovarall goal is sustaioed
biological diversity in the landscape. Sustainable biodiversity means that
species which naturally cccur in the forest landscape today are given the
apportunity to continue their existence there in viable populations within all
landscape-areas in which we operate’.

{Source: Forestry’s Green Revolution, AssiDamén, 1995}

3.4 Industry Practice - Use and User Diversity

3.4.1 Product diversity

The range of products produced by the forests managed. by the respondents is
shown in Figure 3.8, Commercially, the most important praducts rermnain timber
and wood fibre, confirming the conclusions drawn In Section 3.1. However, a
range of other preducts are produced commercially including fuelwood, meat and
fish from al! forest typas, waood for charcoal from some eucalyptus plantations and
non-wood products (mainly ¢i! and honey} from regeneration and indigenous
plantation forests. Recreational use is also & source of income for some
companies.
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Woed for HUmbRer
Weod far pulp
Fuehaond

Waad for chaecoal
Monweod products
Meat from hunting
Fizh from fishing
Recreation
Wngd for timber
Wicod for pulp
Waad for charcoal
Not-wepd praducts
Meat fron hunting
Flsh from fishing

Fuelwood
Recreation

Figure 3.8: Percentage of companies reporting use of different products
&l on a commercial basis i.e. generating company revenug (Commy}; and
b} on & subsistence of non-commercial basis {Subs).

Covers natural regeneration/ indigénous plantation forests {In) and exctic plantation
forests (Ex}.

Products produced cn a subsistence or non-commercial basis form a rnirrar image -

to those produced commercially (Figure 3.8) with recreation, meat from hunting
and fish from fishing the major subsistence products along with non-timber
products {mainly honey and fruit] and fuelwood. The proportion of respondents
whose forests provide a particular product or service is higher in natural
regenaeration forests and indigenous plantastions, which may in part reflect
geographical location - the demand for recreational activities in the forest, for
example, is higher in temperate than in tropical countries - but could also be a
function of the tree species prown.

3.4.2 Social impacts of forestry

The social impacts of forestry are complex. While almost every major forestry

company now produces literaturae an its environmental performance, social issues
are less widely discussed in public.

QOne of the most contentious issues worldwide is that of indigenous peoples’ claims
to areas belonging to, or being managed by, forestry companies. 40% of the
respondents reported that at least part of their land was being claimed in some way
by indigenous people. Some companies have responded by working with indigenous
people, while others are awaiting the results of lands tribunals,

Many failures of plantations have been blamed on the lack of benefits for local
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communities. However, all of the respondents in this survey reported that they
have agreements with members of lkcal communities about either access to
piantations or use of resources. Freedom of access to the forest area is variable,
but in general it is “‘conditional” with the exception of companies in Scandinavia
where forest access is essentially free to all under the law.

As discussed above saome, though not all, forest areas provide a range of
subsistance products. Many companles also provide a range of services for local
cormmunities, including education, health care and roads and transport facilities
(Figure 3.9). In addition, companies reported providing sports facilities, donations
to local cultural groups, a fire department and contributions to public TV,

About 60% of respondents elther ran an outgrower scheme or provided an
extension service for private landowners who grew trees, indicating that there is
a degree of mutual interdependency. One example of an apparently very successful
partnership between local pegple and a company growing exotic trees is the
CEASA programme in Spain (Box 2. Another example of an apparently mutually

beneficial project, which was set up between ferest managers and local people in
South Africa, is given in Box 3,

Emhn
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. ransport

Figure 3.9: Percentage of companies providing education, health or transport
facilities ta local communities - thase managing natural regeneration/ indigenous
planted forests {In) or exotic plantations {Ex}.
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CEASA (Celulosas de Asturias S.A.), located in Spain, has invested
considerably in producing genetically superior eucalyptus trées to produce
high quality pulp. In addition to its own plantations, it also embarked on a
programme of rural assistance for the farmers in the region where it is
located. Over 3000 farmers now participate in the programme which is

bringing much needed cash to a region badly affected by the decline of
agriculture in Europe.

Farmers are provided with genetically improved planting material and
training which allows them to reap some of the benefits of the breeding and
improvement prograrnme carried out by CEASA,
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in the eucalyptus plantations of HL&H Mining and Hans Merensky Holdings,
landless local people, mainly wemen, are allowed to plant ground nuts in
 the newly clear-felled areas in return for weeding and preparing the land in
preparation for pianting, They are able to use the area for two years after

the trees are planted, with one harvest per year, before moving on to the
next clearcut,

However, examples of reductions in multiple use are zlso seen such as the
ending of rights of local women to collect fruit from plantations for sale to

juice manufagiurers because foresters are "anxious to tighten their
controls’,

Source: Department of Water Affairs and Forestry, 1995

343 Employment

The forest sector is potentially a major source of employment. Companigs
responding to the questionnaire employ between 20 and 10,000 people directly,
and between 75 and 9,000 as contractors. The average number aof direct
employees is 1,700 and contyact employess was 1,800, suggesting that some
companies preferentially use contract workers. Specific details of wages and
conditions for employed and contract workers were not collected, but in general,
contract workers usually have lower wages and often poorer working conditions
than those directly employed. In addition, some countries have reported that an
increasing trend towards contractors has led 1o some problems including poor
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quality of work and failure to adhere to operating standards {Department of Water
Affairs and Forestry, 1295).

Exotic plantations appear to provide a larger proportion of permanent jobs than
indigenous forests (Figure 3.10). This may in part reflect regional differences since
seasonal work is restricted mainly 10 temperate and boreal farests, while tropical

foTest Thanagers are able 10 carry out most of their operations throughout the year.

K

25%

. B Fermansarnl
W Temparary
O Seasonal

Figure 3.10: Froporticn of permanent, temporary and seasonal workers in
cornpanies managing natural regeneration and indigenous ptanted forests {In) and
exotic plantations (Ex}. '

The majority of peaple amployed in forestry are recruited sither locally or in the
surrounding region for all forest types (Figure 3.17). Less than 2% of the total
caome from outside the region.

On average, less than one third of forest workers are unskilled, while half or more
are skilled {Figure 3.12). However, the average figures hide & wvide range of
situations with some companies having up to 80% unskilied workers, There was
no patiern relating 1o forest type in the level of skilis, but some correlation with the
degree of mechanisation since machine operators are considered more skilled than
manual labourers, '
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By
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" Ex

Figure 3.11: Origin of employees {local, regional or national] in natural regeneration
and indigenous plantation forests {In) and exotic plantation forests {Ex].

i Ex In

Figure 3.12: Propcortion of skilled, semi-skilled and unskilled workers working in
natural regeneration and indigenous planted forests {In} and exotic planted forests
{Ex}.

In South Africa, it has been reported that larger companies tend to pay 30 - 50%
higher wages than smaller companies and also provide a wider range of benefits
including pensions, housing, subsidised meals, medical facilities and schaaling. This
can cost up to one third to one half of the salary cost [Department of Water Affairs
and Forestry, 1995}, Similarly, reports from Brazil suggest that conditions of
employment in plantations are putting pressure on large farms to improve the
traditionally poor working conditions of agricultura! workers.
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3.5 Industry practice - stakeholder relaticns

It 1s clear from the survey that companies producing wood fibre on & large scale
throughout the world are aware of the need to operate in a way which is
environmentally friendly, and to be recognised as such. All respondents considered
public relations to be "very important’. All the companies surveyed produce sorme
form of publicity material. Loca!l and national audiences and custormers are targeted
by all respondents, and international audiences by more than two thirds.

The budgets for PR were not available for all respondents, but for those who were
able to give & figure it ranged from US34$50,000 to US$2,000,000 annually with a
mean close o USS$500,000. This enormous range and high average reflects, in
part, that some of the figures are for entire integrated companigs, rather than just
forestry companies. Even so, an average of half a million dollars annually for each
company is a very large sum, and until recently unprecedented in the forest
industry. Severai respondents added that these were direct costs and did not
include all the costs of statf time.

Part of these budgets has been spent on the growing volume of publicity material
which is specifically aimed at improving the image of forestry, Over the last five
years, most annual reports of forestry companies have added an environmental
section. Many companies now also produce a specific environmental report.
Governments and industry associations in major forestry countries are also pursuing
a greener image with the production of substantial amounts of publicity material.
For some, these are by-pioducis of introtucing envirenmenta!l policies o preliminary
s5teps towards introducing envirenmental management systems.

Undoubtedly this PR effort is being accompanied, in many cases, by concrete
effarts to imprave management practices. One example is the Forestry Division of
Shell which commissioned a comprehensive review of the effects of plantation
forestry from which a set of guidelines for its own plantation operations was
produced (Shell and WWF, 1993). Many other companies have hired wildiife
biologists, ecologists and sociclogists to help with development of improved
management strategies, or formulation of new philosophies and policies of forest
management, And increasing resources are being applied to dealing with
stakeholder concerns.

Faresiry has been the subject of considerabile criticism over the 1ast decade. Al the
companies surveyed had received criticisrn from at least one group of external
stakeholders. Local groups have expressed concern over some aspect of forest
operations to 80% of respoending companies (Figure 3.13), with over 70% of
cempanies reporting questions from regicnal groups and 60% from national interest
groups. However, very few companies reported any criticisms from their
customers. This strongly supports the contentian that pressure from special interest
groups rather than mare general consumer concerns has led te modifications in
practices leading to improvemsants in environmental performance. |t may also
reflect, in part, the length of the chain of processing, manufacturing and
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distribution activities which separate forests from the general public.

The most frequent cause for compiaints refate 10 reductions in biodiversity and
concerns about the species planted. Few of these complaints are felt to be justified
by the forest companies, particularly those concerned with species choice. This
brings the discussion cnce again to the question of whether monocultures and
exotic tree species are inherently bad, and different groups’ perceptions of the
values of these forms of plantation. This question is only partly resolvabie through
improved research and information; it is alsc a guestion of values.

Customers

Govermment

International interest
Qroups

Hational intarast
GroLs

Regionat groups

Local groups

; 0 10 20 3 43 50 & 7O 80 80

i %
|

Figure 3.13: Percentage of respondents who had received criticism of their forestry
activities from different stakeholder groups.

On the other hand, a higher proportion of complaints about a lack of local peoples’
involverment, restricted access to forest areas, poor management practices and land
rights and tenure were felt to be justified by companies. In some cases,
respondents had taken actions which included:

ragular meetings with local people,

initiating open days and educational trips in the forest,

increasing the number of gates and tracks in the forest,

improving operational practices as discussed in Section 3.2,

improving safety precautions where operations impact upon local communities.
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Figure 3.14: Main criticisms of forestry companies made by stakeholder groups;

and the degree to which campanies felt the criticisms to be justified.
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One way in which forest mangers in Sweden are beginning to respond to criticism
of forest activities is by providing more detalled infarmation for the public. Instead
of just preducing an environmental report highlighting all the “good things” done
over the last 12 months, some companies have begun a prograrmme of internal
audits of their performance which is analysed and published as part of the
environmental report. An example is given in Box 4. it seems likely that forest
companies will increasingly be asked to collect and publish information on their
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customers, investors and even employees.

One way of doing this is through certification of forest activities, which has been

discussed in depth in Upton and Bass (1295).

- environmental performance, not only by pressure groups, but alse by potential
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"The purpase of the sheet is to show:

*  How wa respond to site conditions in our reqgeneraiion planning, i.e., if we are applying
the correct rageneration measures with regard to local conditions.,

*  How the extension courses of recent years in site-adapted forestry have succesdad in
permeating our organisation

*  Hoew we Tespect the need for nature ant water consafvation n our everyday foresiry
practices

*  The extent t¢ which we reach our production and environmental goals - i,e., high and

sustainableé economic returns, plus a healthy ecosystem over the long term, maintaining
hiodiversity.”

Evaluations are made based on 60 criteria and 320 sub-criteria, each of which are marked on
a 5-point scalg with & the highest. Average marks are reported for harvesting operations - site
adaptation, conservation measures and water-protection measures for the current ang
previous year, Each work operation such as final-feiling, tree-species selsction and site
preparation at a number of randomly selected sites was judoed as: proper method, asceptable
method, dubicus method and improper method. Darmage 1@ sensitive biotopes such as rocky
oUteraps, springs, ravines and swamp and virgin forest were assessed as: completely
undamaged, moderately damaged and serinusly damaged.

(Source: AssiDiman, Environmental Report 1854)
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4 Conclusions

We began this report by suggesting that forestry is entering a new era in which
forest management must address a wider range of issues than simply the efficient
production of timber or fibre. The uitimate goal of this new forestry is
‘sustainability’, and though much disagreement remains as to what this means,
there are a set ¢f requirements which have wide acceptance:

* sustained yields of goods and services ftimber products, non-timber products,
pratection of soif and water, maintenance of ecosystem functions, corriining
forest heaith and vitality, contributions e focal and glebal climate);

+ conservation of biclogical diversity fat the ecosystem, species and geneiic fevell;

* positive sacial and economic impacts {on indigenous people, locaf communities,
empieyees and the focal and nationaf economy).

However, this list 18 very general and the challenge far forestry is to move from
broad definitions to specific practices. In order to assess the relative "sustainability’
of any particular forest management system we suggested that it was useful to
think in terms of the system’s characteristics (described in detail in section 1.1.2):

« External inputs intensity
Biophysical diversity
* Use and user diversity

As external inputs intensity decreases, sustainability increases in that an assured
level of external inputs ‘becomes less necessary. As hiological and structural
diversity increase, the stability of the system and its long term sustainability in
general increases. As use and user diversity increase, the dependence on a single
praduct for a single user decreases. This has serious implications for plantations
since, In comparison to natural forests, normal practice tends to entail relatively
intensive levels of external inputs, low biophysical diversity, and low use and user
diversity.

We have also established, however, that one of the most important issues relating
to the sustainability of plantation forestry is that of scale. It is necessary to
establish, for each characteristic, the scale at which it should be applied: at the
stand level, at the level of the forest estate or concession, or at the landscape
level. Scale is particularly important in assessing the sustainability of plantations
since they are less able than natural forests to provide the full range of
sustainability requirements listed above.

* The stand level s the smallest operational scale, it might be a single clearcut
area in a large plantation or a small private woodlot. Mixed-species or complex
plantations provide one way forward, especially for small enterprises, but there
are limitations, There are few large-scale examples of successful commercial
mixed species plantations, especially in the tropics. In many cases, single
species blocks are cheaper, more productive and easier to manage, especially
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with mechanisation. Almaost all the companies who replied to the survey plant
in single species blocks and do not have plans to ¢change this practice,

¢ The concession or forest estate Jevef may cover a variety of forest types,
1pographies, land uses and forest stands and is 1he scale most applicable 1o
long-term forest management planning. It is at this level that plantation
managers can most easily address the issues of diversity i.e. build in the
complexities required to produce the wider range of benefits desired, and to
increase the resilience of the wood production system. Ecosystermn forestry,
landscape design and forms of partnership with local groups provide ways
forward for large-scale plantation managers. Mast of the companies responding
to the survey were attempting to increase complexity at this scale. Some have
made considerable pragress, and the most innovative could certainly offer a

great deal in the way of advice and ideas to those with less advanced
management. :

« The landscape fevel covers a much larger area including plantations, but also
agricultura, national parks, wban araas and any other land use, Planning the
integration of plantations with these land uses is highly dependent upon
recognised systemns of consultation and participation. In some countries, regionai
land use planning provides cne means, but in many places, institutions and
methodologies are yvet to be developed. In this case, ad hoc or specially created
systems for consuiting with neighbouring land users are of help. However,
ultimately, government policies need to be formulated to encourage the most
efficient means of obtaining all required goods and services from the different
land uses within the landscape. A better understanding of issues at the
landscape level is vital to a real discussion about plantation sustainahility. Many
of the companies surveyed, particularly those with exotic plantations, repeatedly
compared themselves to adjacent agricultural land rather than to natural forests,
The analysis of the previous uses of plantation land justifias this view to a
gonsiderable extent since almost two-thirds of exotic plantations are located on
land which was previously ‘degraded’ or used for agriculture, while less than
20% were established on farested Jand.

A second very important issua is that of who should be involved in defining and
implementing sustainability at each of these levels: in particular, government,
NG(Os and industry. The question then is: at which of these scales should the
forest manager and the wider range of stakenholders be seeking complexity and
acceptable forest management practices? Must all areas supply all the goods and
services required, or ¢an different areas provide different services?

Taken on its own terms, a forest of high complexity in all dimensions is likely to
be more sustainable than a forest of low complexity. But forasts of low complexity
lin one or more dimensions] are often legitimate because they are of high
productivity. Such "legitimacy" can be conferred as a result of a mix of
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professional assessment of economic and environmental sustainability, and a
process of consultation with interest groups using accepted participation
institutions and methodologies. In such cases, sustainability then needs to be
"imported” into the system through good integration with surrounding land uses.
In other words, it is the surrounding land uses which provide some of the
complexity required tp produce benefits such as hiodiversity and raecreation. This
can be achieved through, inter alia:

* government planning to ensure that sufficient totally protected conservation
areas or national parks are maintained;

* campensatory investments by plantation operators in surrounding land uses e.g.
in wildlife management or recreation provision;

* plantations taking wood production pressure off surrounding land uses,
especially natural forest;

* management agreements with surrounding land users.

The following disgussion now examines how far government, NGOs and industry
have responded to the issues of sustainability as they relate to plantations, and
how far these respanses are likely to be supportive of good practice.

4.1 Government response

Governments can inteérvene to influence plantation management in threg ways:
through legislation, through incentives and through planning.

» legislation: \n genera), legisiation tends 1o target the forest stand and the forest
estate levels by encoding compulsory and for prohibited management practices.
Very detailed laws are not always the most useful - there are many axamples of
countries with excellent legislated requirements for forestry and very poor
perfermance in practice. Simpler laws ta set benchmark levels for important
requirements such as water quality ar protection of rare species have often been
more useful, although any overly prescriptive legislation tends to lead to
difficuities. Some countries concentrate on prohibiting adverse effects, whereas
others prescribe practices.

* /ncenfives: In the past, governments have sometimes provided a range of
incentives such as tax breaks and easy access to land which have favoured big
plantation companies and encouraged large-scale planting of menocuitures. Such
schemes rarely involved participation of any stakeholders other than the industry
and the government, and many did not prove sustainable {see Appendix 1).
There has been a movement away from such schemes in general. However, if
governments consider that their production forestry needs are bast served by
large companies planting intensively managed plantations, then it is essential
that there is a clear independence between members of the government and the
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industry. This is not always the case and has led to suspicion from other
stakeholders and poor decision-making by government.

A question related to sustainability, however, is whether subsidies are
acceptable at all - in other words, if the subsidy were removed, would the
plantation coliapse? If the answer is yes, this would raise serious doubts about
long-term sustainability. Howewver, there may be circumstances unger which it
is reasonable, or even desirable, to use subsidies. For exarmple to encourage the
replanting of degraded land, stabilising watersheds or providing buffer zones
around natural forests; that is, subsidies might be acceptable where private
co8ts dare incurred to produce public environmental or social benefits. The
circumnstances under which such subsidies might be acceptable, however, are
fkely to be very geographically specific, and care is always neesded in the use
of incentives, since differing priorities can lead to confusion. For example,
incentives aimed at encouraging industrial plantation establishment implemented
by one government department may conflict with the attempts of another to
broaden the goals of forestry,

incentives, particularly those available to large companies, are generally targeted
at the forest estate level, though they may also target the forest stand in some

situations, especially when aimed at small landowners who only own a single
farest stand.

* Planning: If a government is to use legislation and incentives effectively, it needs
to formulate a clear policy with regard to forests, particularly at the landscape
level. Failure to think through a coherent forest policy can result in legislation,
incentives and plans which are contradictory of inconsistent. However, detailed
central planning is often not helpful, Rather, the most useful contribution the
government can make Is 1o define the processes which must be used to plan
land use and forest management at a regional or local level, and to help outline
the important aspects to be considered.

To maintain the wide array of goods and services required from the permanent
farest estate, it is almost inavitable that some degree of ‘zoning’ will ba needed,
especially where it is clear that some forests are of distinct value for protection

purposes and should be subject to ne, or minirmal, management for produetion. The
government needs to:

*+ define the area and assess the condition of the permanent forest estate;
protect certain areas as National Parks or similar to ensure that adequate
conservation areas exist;

* assist in developing appropriate definitions of what constitutes ‘sustainable
forest management” at the national level and in disseminating this information
to forest owners and mangers;

* define the processes by which regional and local land use plans should be made;
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» define the processes by which stakeholdar involverment in land use decisions is
ensured;

* improve awareness and education of forest issues, and of different dernands on
forests, so that stakeholder involvement is well-informed.

Many governments are afready involved in one or more of these processes, and as
the agreements made during and after UNCED continue o influence policy-making,
this is likely to increase. Howaever, there is still, perhaps, too much dependence on
prescriptive legislation and government ‘policing’, rather than on creating the
necessary processes 1o encourage and maintain improved forest management.

. Reducing negative impacis abroad: Governments need to stop "free-riding”
on poor forest practices in other countries. In structuring its policies, a
government may be tempted to improve the social and environmental
management aof foresis at home, and to shift the burden of pulp supply onto
other countries. However, this production may he unsustainable - and so
decisions 1o depend upon imports need to be informed by analyses of the
"ecological footprints" caused abroad by the production of pulpwood for
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impart. ' Such analyses need to be made by major importing companies if-

they are not made by gavernment, Planiations, at both home and ahruad
have & potential role in reducing net negative impacts.,

To sum up, Governments are influenced by international and national pressure
whether direct e.g. due to campaigns, or indirect e.g. loss of markets or trade
difficulties. Therefore, they need to understand their own forest rescurces in order
to ensure optimal use and planning. However, beyond major decisions related to
the PFE and the extent of relianca of foreign wood saurces, central forest
management planning by governments is rarely successful, More often the need
is for regional or local planning and control within the context of overall
government policy. This can provide better incentives for plantations to be
integrated at the landscape level.

4_2 The rasponse of NGOs

Plantations have been conceived and managed very poorly in the past, and scme
NGCs were instrumental in drawing attention to many practices which even
industry now accepts were wrong (see Appendix 1}. This will continue to be an
important sele. Early NGO attention tended 1o compare plantations with natural
forests - since s0 many plantations were developed through deforestation.
Nowadays, plantations are beginning to be accepted on their on terms, and NGOs

Far example, the UK depends forits timber and pulpfpaper upon forgign forgsts covering at least three
times the UK’s forest area (1IED, 1895). And, even thouph only 1% of global pulp supply derives fram
trapical rainfarest (Hagler, 1995), there still remain opportunities for compantes to "free ride” on the
latest opportunity to take advantage of unsustainable rainforest logging.
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are trying to improve their management.

External inputs intensity

Environmental NGOs are generally opposed to input-intensive management. One
of the earliest issues raised by NGOs with respect to plantation forestry was that
of soil and water disturbance by practices such as clearfelling, burning and
pioughing. Many of the more destructive practices have now ceased, and there is

wide agreament between all stakeholders that sail and water resources must be
conserved.

ore recantly, there has heen particular focus on the usa of chemicals (pesticides,
herbicides and fertilisers) in plantation forests, with many NGOs advocating
significant reductions in, or even complete cessation of, chemical use. This is an
issue which is likely to cause angoing discussion between industry and NGOs,
since the resufts of the questionnaire suggest that though most companies try to
minimise the use of chemicals, very few intend to stop using them altogether.

Bigphysical diversity

Biodiversity has become one of the major environmental issues of the 1990s. One
of the main objections to ‘plantations’ is that since many are of exotic species their
establishment represents a loss in biodiversity. However, an examination of the
response of NGOs to this issue raises an interesting point: although there has been
considerable opposition to exotic species in monoculture plantations by some
NGOs, athers have been promoting the use of exotic species in land reclamation
or agroforestry. This highlights the need to explore how far plantations should be
considered as a type of agriculture. It aiso serves as a reminder that there are huge
numbers of NGOs and a great diversity In their views.

On wider issues ﬂf.bi(}divErsiw such as the protection of rare species, preservation
of habitats, and wildlife corridors, many NGQOs have been instrumental in
highlighting problems and providing information and ideas on best ways forward.

Use and user diversity

Social NGOs have been foremost in highlighting the plight of indigenous peopies
and iocal communities in situations when forest operations have caused real
suffering and abuse of human rights. They alse provide valuable fora for less
powerful groups 1o use 10 express their viewpoint, However, In some cases, part
of the negative response of NGOs o plantations is more to do with the issues of
large corporations and big land-owners than with plantations per se. It is important
that the issues are clearly understood, and that objections in one area Ho not lead
to blankst criticisms in others.

Qverall, although there has been considerable concern about single-species

plantations, some of the larger NGOs are trying to build a constructive relationship
. with plantation companies, far example:
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* the WWHF-Shell plantation guidelines which aim to set out a way to implement,
plantation forestry that maximises benefits and minimises the social and
biological costs.

»* Greenpeace$ ‘The Plantation Effect’ which, though critical of some current
plantation practices, does include details of the conditions under which
plantation forests are acceptabla,

Both of these organisations point out the importance of landscape level planning
to ensure that the goods and services which are not provided by plantations are
provided by other elements within the fandscape. May of the continuing preblems
are 8 function of the industry’s necessarily experimental approach to the many
demands now being placed on them. For example, in attempts to improve social
sustainability, some companies are running outgrower schemes. However, there
nave been incidences of outgrower farmers {and not the company itself)
encroaching on natural forests. Corparate-NGO partnerships now need top extend
from beyond the meeting room to key field activities, to help the transition to SFM.
NGOs can be effective brokers between the private sector and communities, as
well as advisors and watchdogs.

NGOs have led the way in developing independent internatienal standards of forest
management to allow independent verification af farest management, The Forest
Stewardship Couneil, which co-ordinates this process, has putlined the conditions
under which plantations are acceptable:

“While plartations can provide an array of social and economic hanefits, and
can contribute to satisfying the world§ needs for forest products. they

should complement the management of, and reduce pressures on, natual
forest.”

FSC is of special significance as it has - for the first time - brought together many
of the NGOs’ disparate views and taken them through a negotiation process with
forest stakeholders.

To sum up, NGOs provide a vital ‘watchdog’ rale to prevent bad practice. In
addition, somg NGOs have been very proactive in pramoting sustainable forest
management through collabarative research and development with industry and
through the establishment of independent definitions and standards. However,
some extreme groups have shown a tendency to continue to attack companies
which are attempting to improve their performance. This perpetuates a climate of
confrontation, and serves as a disincentive to industry to change. Field-level
partnerships are now called for.

4.3 Industry response
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Overall, it is clear that the industry is aware of the need to incorporate a broader
range of goals inte plantation management strategies, and that some companies
are already doing so. Many large companies appear 1o be innovative in finding
ways to improve management practices at the forest stand, and particularly at the
forest estate scale. There remains some disagreement about how or why this
should be done, and some companies are still reluctant to change.

* External inputs intensity is generally fairly high in plantations, especially at the
stand level, with use of mechanisation, fertilisers and pesticides. As all of these
are dependent on faossil fuels, a finite resource, they cannot be considered
sustainable in the broadest sense, The need to protect soil and water resources
is mare widely accepted and operations are adjusted accordingly, thaugh not ail
operations moniter changes in soil and water quality. Qwverall, plantation
management is less intense than agricultural practice in the same region, but
appears to be more intensive than natural forest management. However,
plantation management in the tropics is frequently much less destructive than
adjacent natural forest exploitation. External inputs intensity is very dependent
on region since the short rotations which are possible in warmer climates result
in mare frequent forest operations that are used in longer rotation plantations.
tn general, however, the guantity of chemicals used in a whole rotation is the
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same as that used in an annual farm-crop i.e. from less than 1% to 10% of the -

agricultural leveis.

» Bilodiversity: The major issue at the level of genetic diversity is the use of clones.
Mast of the companies surveyed are using clonal material for at least part of
their planting, and some use almast exclusively clones. Generally those using
clones have programs to replace them regularly, and do not plant toe large an
area with a single clone. However, this is not always the case and it appears
that improvements could be made in clone management by some plantation
managers. Even where clones are not in use, few of the respondents are actively
pramating increased genetic diversity at the stand level.

At the scale of species and habitat diversity, there is considerable variation
within the industry. Some companies are well-advanced with the implementation
of strategies to maximise diversity and protect rare species or important
habitats, while others have progressed little beyond the basic reguirements for
leaving strips of native vegetation along rivers or around plantation boundaries.
However, almost all plantation companies have access to information about
diversity in and around the plantation and many point out that, although
plantations are less diverse that natural forest, they are usually much more
diverse than adjacent agricultural areas. One point which seems clear is that
large: corporations are both willing and able to do more than smallholders to plan
and implement conservation strategies. This is for a number of reasons, the
most important of which seem to be: large companies can afford to employ
biologists and ecologists and therefore undertake their own research; it is easier

Do 00000 CO000o0

< O

¢ Oo0O0CQ

®

IO ONROIRS

i
R

O C 000 O0O0




Jo 000 0o

OIS

h
o’

SIS

L:F.J

Y

SE e
o I\_-f' L

I o

v,

.

-
L

Planteiions snd the sustainable paper cYole

to set aside a portion of a very large land base for ¢conservation purposes than
a significant proportion of a smallholding; in many countries strict legislation for
cormpanies is more acceptable than strict legislation for either government or
privately-owned forests.

Very few of the respondents are at the stage of using geneticaily engineered
material at this time, but this is clearly an area which is going to require
considerable thought and discussion in the near future, since antagonism o
genetic engineering is strong and widespread. Participatory and consuitative
processes will be essential, as will support to independent research.

* (se and user diversity: Most plantation companies produce several other
commercial or subsistence products in addition to wood, but clearly
management objectives remain predominantly about timber and fibre production,
particularly in exotic species plantations. Most plantations are used by aother
stakeholders apart from the company, though such use is generally conditional.
However, almast all plantation operations routinely provide a range of goods and
services such as roads, health care and education for their work force and
frequently to local communities as well. Many companies clearly fasl
considerakle pride in the wider care provided for employees and local people.

Pressure to change management practices comes from a range of sources
{(Figure 4.1}, Almost all companies reported complaints by local communities
which they felt were justified and to which they had responded. Most also had
some means of comrmunigating with local communities, although in most cases
the methods did not appear to be very participatory. Complaints made by
national or international groups were felt to be less justified, and far less
information was given about what response was made to such complaints,
suggesting that companies are more open to responding to specific complaints
by local peaple rather than international groups.

Communication with the outside world is important, however, and every
company has a ’public relations/advertising’ budget, often a very substantial
ong. Interestingly, costs of improvement in environmental management are often
charged against this budget, emphasising the irmportance of outside pressure
{particularly national and international} in improving environmental management.
In future, a larger proportion of such budgets should go towards two-way
collaboration {discussion, management agreements, monitaring, etc) as opposed
to PR.

Overall, plantation managers are beginning to listen to and act on many of the
criticisms made over the fast decades. Several companies have become very
proactive and, in particular, they are leading the way with designing and testing
practical solutions for implementing sustainable forestry. This s an essental
complement to those academics and NGOs which are attempting to define
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idealised salutions.

Box 4.1 summarises what we believe are some "best bets" for large-scale
plantation practice, bringing together the best of current approaches. However, in
most companies much is still heing done in a fairly ad Aoc way. Some companies
have formalised systems or procedures to ensure that management is improved,
that environmental impact is reduced and that improvements are maintained and
increased, but many others do not, Yet all companies are now operating in a
changing atmosphere where it is becoming essential to be able to monitor shifting
requirements and change rapidly. In particular, industry may face: :

. changing concepts of good farest management;
. changing needs for land, timber or fibre; _
. changing climate, levels of atmospheric CO,, and ultraviolet radiaticn.

Therefore, industry must be flexible and responsive which is more likely to be the
case if plantaticns are complex and management intensity is not too high.

To sum up, companies need to possess the interna! processes and expertise
necessary to achieve and maintain sustainable management of plantation estates
within - the wider land use context. {Environmental] management systems are
usually the hest options for guiding such processes. The recent strengthening of
ecological expertise at high levels in companies needs to be complemented by
environmental and participatory skills amongst forest workers. This will keep the
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impetus up for real changes in practice - and not just talk and planning - provided

the right tasks, incentives and appropriate authority are accorded to field staff.
Since definitions of 'sustainable management” are likely to change, demands on
products/services change, and technical possibilities expand, companies need to

be responsive and flexible, Such capabilities are needed throughout the
organisation.
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Figure 4.1: A schematic representation of the intarnal and external pressures onh a

forest operation.
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1 In acqui_ri_ng land, be sensitive to population pressures {0 avoid
cempetition for land in highly populated areas and to ensure positive
inputs in areas with low population;

2 Pian management on a small-scale even within a large forest estate to
ensure that the widest passible range of goods and services are
obtained;

3 Maintain a diverse land use structure, especially in highly populated
areas; -

4 Use outgrower schemes wherever appropriate;

5 Use open, consultative planning processes;

B Encourage comparisons between plantations and agriculture and learn

lessons from agricultural successes and failures;

7 I(;'Iaf[nFEfin maximum internal flexibility as there will never be a ‘final
efinition” of sustainable forest management, and the i
. refare companies
must be prepared to change; a

23 Cnns'ide‘r voluntary programs of independent monitoring and internal
monitoering and auditing with public results.

9 }Mith futyre Fievelqments, consider phasing in systems that are more
mfnrmat!{m—:ntenswe than external inputs-intensive, and that build in
compiexity and flexibility,
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4.4 Areas for Improvement

Technology, management systems, skills and capabilities:

Plantation management is operating in & rapidly changing world, and many issues
still need to be solved. Therefore, a very important concept in the development of
plantations is that of process: what happens between the moment the idea of a
plantation is conceived and the point where a stand of trees is ready for harvest.
The better this is understood and controlled, the more likely it is that plantations
will fulfil changing demands. Management system approaches are called for,

BMore progress is needed on the practice! processes, skills and internal incentives
raquired to make the necessary transitions to SFM. The forest enterprise needs to
be able 10 make a praciical start by defining one ar two key areas of improvemant,
rnonitoring them and "closing the loop™. A lot is then learned whilst improvemants
are being made under lacal conditions; with a management system approach, th|s
learning can be put to use in later stages. Key needs are, therefore:

» Setting up enierprise management systems to define key targets for
sustainability, monitor their achieverment, adapt targets and build up to more
comprehensive sets of targets. Some majar corporations have developed
effective [environmental) management systems; now these approaches nesd
to be modified to include greater public participation in defining mternal
standards, and to be applicable to smafl-scale enterprises.

] Information-intensive management and forest technology. Best bets for
highly-mechanised systems include; computer- and GPS$-aided forest
assessment, inventary and mapping, linked to imechanised) silvicuitural and
harvesting operations, to aid micro-site planning and local adaptation of
input regimes and operational schedules. This can optimise chemical inputs,
operational timing and determine the precise and rigorous location of e.g.
bicdiversity protection operations. But this is not to say that information-
intensive management neads 1o be dependent upon high technology; at
whatever level technology is available, a premium should be placed upon
worker education and authority, and upan structuring forest plans and
technology cheice based on local site conditions.

. Reducing uncertainty and increasing resifience in forest systems. Forest
systems face much economic, social and environmental uncertainty over
their long rotation periods. The least diverse, most intensively-managed
forest systerns appear often to be the most vulnerable. Many plantations
today are the result of anomalous objectives that no longer apply. Ways of
building resilience and adaptability need to be sought. Best bets include:
multi-factor monitoring systems ta check that e.g. nutrient loops are being
tlosed; shorter-rotation crops that increase opportunities for change;
optimising clone replacement programmes; developing complex plantation
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systems to offer several goods and services; ecolagical landscape planning
to minimise the risk of major plantation disruption of the surrounding
ecalogy, and to keep ecological options open; examining the pros and cons
of large- vs. small-scale forest systems.

Improving worker understanding and commitment to sustainabla forestry.
Too many initiatives to improve forestry have come from the top down, and
workers (beat foresters, machine crews, etc) have been invested with little
knowledge, incentives and authority. Best bets include: means ta encourage
the bottom-up development of internal standards that best interpret externai
standards, and procedures to meet them; coordinated packages of courses,
incentives and authority to ensure machine crews and local foresters plan
and implement sustainable forestry procedures at the stand and micro-level.

Effective alliances of small private forest owners. Small owners are capable
of running plantations that preduce very many secondary benefits other than
woad., They need, however, to be equipped with the knowledge, and
supported with technical advice and incentives, 1o adopt sustainable forestry
approaches, and to be ahle to integrate their activities at the landscape level,
Support is also needed so that they can compete with those operating at a
large scale e.g, at present, certification currently operates like a "rich man’s
ciub”, to which the smaller producer is effectively barred.

Participation and partnerships:

Perceptions of plantation forestry remain generally poor. People are slow ta change
their opinions and where poor practice has been widespread they are likely to be
sceptical of claims that improvements have been made, especially if false claims
have been made in the past. Therefore, industry may have to show sustained
impravement for some time before it begins to regain the trust of the public. If
management objectives are to both reflect, and be reflected in, the public’s
changing demands for sustainabiy-preduced forest values, improved dialogue with
different actors is required. Key improvements are needed in the following fields;

Communicating with the general public about the nature of farestry systems
{in general, as well as specific cases); and verifying the sustainability of
plantations and other forestry systems, Best bets include: formal education
and media activities on "{ree farming"™; cartification, annual company audits
and other independent means of verification. These are not just one-way

"PR" means, but enable an informed dialogue with the public about the
actual facts that matter.

Management agreements and other forms of "good neighbourliness™ with
surrounding land users. Best bets include; local forestfiand use round tables
on a continuing basis; demonstration forests, opening forests for regular
inspection by local people; managers trained in continuous consultation with
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surrounding land users and the public, and with incentives 10 do so;
management agreements for certain non-wood proddcts and services such
as recreation - involving education authorities and lacal people in this work;
and government policies and laws that permit these (government as broker).

Partnerships between the private sector and NGOs, communities, and/or
focal government at field level, to help design, implement and monitor
plantation activities that provide greater social and environmental benefits.

Manitoring and certification:

Comprehensive “toolkits" for sustainability assessment amongst different forestry
land other land use) options are not yet available. To date, analytical techniques
and studies have focused on certain dimensions alone e.g. biodiversity or chemical
input intensity. A key area for improvement would therefore be:

Practical mesns for assessing forestfand use sustainability - bringing
together information to explain how forests are meeting agreed sustainability
criteria. Coordinated menitoring systems are needed for information-
intensive management. Best bets include certification systems tied to
environmental management systems at enterprise level {i.e, certification that
allows stepwise improvement}, and forest raspurce accounting systems at
national level,

Certification systems have heen designed to assess sustainability, have
focused on the stand and enterprise level, and have concentrated on
environmental matters. Consequently they could be improved in terms of
social, biodiversity and surrounding landscape issves. In addition, the
specialised field assessment systems available for biodiversity and social
issues need to be improved: indicators and procedures of habitat condition
and vulnerability are ill-formed, as are ways for assessing social impacts
imany of which are based too much on "exfractive™ social science
appioaches).
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Appendix 1.1

APPENDIX 1

THE LITERATURE BASE ON PLANTATION SOCIAL AND

1.1.

ENVIRONMENTAL IMPACTS

Thiz Appendix synthesises the literature on the impacts of forsst management,
related to the main defining characteristice of foprest management systems: (1}
external inputs intensity; {2) biological diversity; (3) structural diversity; and 4} uza
and user diversity. It i drawn from, and builds qn, the earlier Heview Rapart
prepared by IED for the Sustainable Psper Cycle Project (January 1885). It shouid
be made clear that the empirical evidence is nat complete regarding the different
impacts, and at best this is location-specific. Hence rno universal applicability of the
findings is impled. The Appendix seeks instead to provide some of the key
illustrations of the types of impact associated with different forest {d especially
plartation) characteristics. '

Plantation external input intensity

There 15 2 oreat deal of Werature on the responses of plantations to individual
glernents of intensive levels of external input e.g. response rates to differential
fertilizer application, particularly in terms of how this effects wooad vield. There is
less material on the environmental and social impacts of Inputs, except in terms of
some soif and water factors. There remain many unknowns, particulardy with
rezpect to tha interaction of different management slements.

Impacts of Plantations on Soils and Watersheds

Ug to 70 per cant of a trea’s exchangeable (cation] nutrients are contained in twigs,
leaves and bark; when these are left in the forest, the nutrient loss is not usually
severe {Evans and Hibberd 7923). Nutrient 'oss s highest for whole tree harvasting
and very short rotations, which reduce nutrient availability and acidify the sail,
making fertilisation essential; wholz tree harvesting removes 1.5 to 4 times more
nutrients than harvesting the bole alone (Kimming 1977).

Matural forest ecoasystems ¢an maintain themselves and consistertly yield small
amounts of produce with no inputs {(natural westhering and atrmospheric nutrients
make up the losses from harvests). Plantations, on the other hand, resuit in larger
net removals, which demand greater inputs and carsful management ta minimise
actidental losses as a result of site preparation, access, sivicultural operations and
harvesting. Knowledge of what inputs to provide, and how to protect ecological
functiune, ie not yet systematic or based on a long encupgh penod of cbservation,

Undisturhed forests also vield water of hiph quality (Good et af. 1893). Intansive
plantation management, however, intreduces many disruptive processes: draining,
ploughing, burning, planting of {(new) species and chemical treatment, felfing and
trae extraction, road-making and skidding. These can have both positive and
negative effects. Ploughing and draining tend to increase sedimentation in drainage
waters - which can be reduced by contour ploughing and the use of rippers rather
than ploughs (Hornung and Adamson 1891}, Bumning, in site preparation, results in
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a considerable loss of nitrogen and sulphur to the atrosphara, the degradation of
surface soil structure and increased runoff, unless it is controiled.

Yegetation cover is 2 critical factor in determining soil erosion |la Vegetation Cover
Index is included in most soil eresion models). Canopy height and the presence of
an understorey to protect the soil from falling drops are significant elernents of this.
Plantations tend to provide less protection of the soil than natural forest, partly
because of lesser understorey, fewer large roots and buming (for site preparation)
which can degrade surface soil {Bruijnzesl, 1990). In a comparison of species grown
in plantation in Karmnataka, the erosivity of water droplets beneath a teak plantation
was found to be nine times that of a Caribbean pine plantation. with Eucalyptus
being intermediate {Calder 15394}.

There are different opinions of the net change in soil erosion after afforestation. In
Britain, there is a general agresment that afforestation in uplands increases erosion,
because of the deap cultivation involved and the use of machinery during extraction
{Moffat 1988, Soutar 1989, 1 is these areas - site preparation and harvesting,
which need most attention if soil erasion with plantations is ta b8 minimised. Whiie
a change of tres species can result in different water vields (temperate canifer
catchments may vield 20 per cent less than a broadleaved catchment], it is the
conversion process itself {clearfelling and site preparation) that is mare responsibie
for severe effects such as erosion than the choice of species for the next ratation.
{Hamilten and King 1983),

Trae roots create large soil pores which help soil drainage; this, topether with the
higher lass by evapotranspiration compared 1o most crops and the higher rate of
interception of rainfall by lsaves, usually results in a lowering of the water tabls and
soil drying. The lower soil erosion under full forest cover is usually because of lower

ruri-off. These phenomeana are usual in both temperate {Pyatt, 1976] and tropical

argas (Dunne, 1979). Hence conifars are considered to improve soil porosity and
rooting depth on poor, wet sails of the UK (Good e &/, 1293),

However, Calder {1994) shows that - under any rainfall regime in Karnataka,
including in the mansoon - tesk will not have a moderating effact on rainfall
ernsivity, unless an understorey is present,

The rate of soil processes (decomposition and soil formation! is reduced by soil
drying under plantations {unless conditions were first waterlogged), by soil
compaction, and by changes in the litter type {[conifers usually having less
degradable fitter than broadleaves}. The introduction of new species can change
deComposiion processes - if single species of conifers are planted, 1his oreatly bmis
the resource base for soil organisms and tends to slow soil processes [Good er 8/
1983). Muys and Lust {in Watkins {Ed} 1993} examinad 50 physical, chemical and
biological varizbles in meadowland, 20-year old plantations and 70-year old
plantations in Belgium, and concluded that the decisive factor explaining soil
biclogical activity and fertility was the iitter quality of tree species - acid litter eq
frorn conifers reducing soif guality greatly. Soil organisms responsible for
decomposition etc, tend to reduce in number when plantations are both large and
even-aged, and find it difficult to deal with the requirements of alien species
{Cancela-da-Fonseca 19904,

Good et 2/ {1993) provide a very detailed review of the nitrogen, phosphorus and
other mingral ¢ycles under plantations and the implications for management. They
note that management of cycling is much more critical in the tropics, whers
relatively more nutrients are held in the trees than in the soil and some nutrients are
lacked up in acid soils, where runoff and leaching are both higher, and where
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temperatures increasa the rate of biclogical pracesses, The site must therefore ba
prepared so as to transfer as many as possible of the nutrients, released when
vegetation is remaved, to the nevy crop.

Fucafyptus has gained a reputation as an excessive user of water {Poore and Fries
1985) but its canopy Intercegtion of rainfall is lower than other trees [Caider, 1886:
Institute of Hydrology, 1930), and its transpiration rate is very little higher than
other trees of similar fast growth rate, such as poplars. However, some studies feg.
Colguhoun =t &) 1984 for Western Australial canclude that certain Eucalypius
SPECIES CAANOL TOMUo) water 'oss 1hrough their stomats; and that when such
specias get their roots down balow the water table, they act as water pumps, using
mugh water but not putting ¢n propartional growth.

For Eucalyptus in Karnataks, research (Calder 19941 has shown that:

* in dry zones, water use of Eucalyptus and indigenous dry Torest was the same

* this water Use was egual 10 the annual rainfall

* but the water use of plantation or natural forest was twice that for finger millat

» and over three years, water use of forest was higher than rainfall {suggesting the
trees werg "mining™ soil watar, a potentizlly serious implicgtion that is now being
studied further),

One possible implication of this is that Eucalyptus plantations in dry regions (which
can help bring up deep nutrients] should be rotated - or putin an intimate patchwork
- with -agricultursl retations (which can help to replenish deep soil water). Calder
=uggests thar, in theory, it should be possible to grow the same volume of timher,
using irrigation, on one-tenth to one-fifth of the usual land are, leaving the rest for
rainfed agriculture.

Changing Impacts on Soils hetween Plantation Rotations

Because plantations tend to be higher-viglding than natural forest management in
a given site, there is concern that succassive rotations will exhaust the soil {as well
as lead io pest build-up and other problems} in the same way as has been abssrved
with continucus high-input agriculture. Dawking {19881 notes that sustainability of
plantaticns cannot really be assessed until the end of the second rotation. Mareover,
as we note above, there are very many site, species and management factars -
about which knowledge is limited but increasing - that could make a great difference
hetwaen syustainability and unsustainability.

Adlard 1923} describes the salutary tale of 9th century production of Norway
spruce in Saxany; here, for financial reasons, spruce was planted n pure stands in
natural forast zones and workad aver short rotations for pulp and mining timber. A
decline in growth in the second rotation was first noticed in 1885; later studies
showed how the litter of the monoculture conifers reduced sqil fertility, and
elucidated other complex factors.

Coencern for declining yields is especially great for fast-growing plantations on pocr
tropical sgils, especially with ¢lear-felling which may lead to heavy soil arosion and
the lass of mycorrhizal fungi which critically help nutrient uptake by some tress.
There has been evidence for some time of declining vields in second rotation Finus
ragiate plantations in Australia {Florence 1967, a phenomenon that appears to have
compiex causes, ferfiisation making fitte difference tBoardman 1972, Haze and
Foelster (1983) generated a nutrient budget for sighty years of teak (Vectona)
cultivation following forest rermoval in Venegzuela; removal of primary forest and
subsequent leaching lost many nutrients, but even more were {ost with teak bole
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removal after the first rotation. Total nutrient losses over the rotation were much
higher than additiong from weathering or precipitation {aspecially calcium and
phospharus). Bruijnzeel (1930) shaws that Ainus carfbaca on infertile Brazilian soils
is ungustainable within two rotations unless fertilised,

Many of the earlier studiss were alarmist, stressing the very rapid rates of uptake
of nutrients in plantations, However, nutrient demands should be assessad over the
full cycle; while initial uptake is cartainly high and inputs may therefore be desirable,
later stages may include more interception of nutrients from the atmosphere, and
recycling within the ecosystem and trees themselves. Management can maximise
this - choosing a leafless season for the harvest and leaving nutrients in the forest
{Miller 1981}. Bruijnzeel and Wiersum {1985) show, for Agathis plantations in Java,
that totsl hutrient inputs are adeguate for cropging unless whote-tree systems are
used. Such studies are rare, however, and have not been brought together.
Research into plantation sustainability, including baseline studies and provisions for
regular monitoring through Permanent Sample Plots, should be given increasing
emphasis. Many larger forest corporations are now undertaking such work,
sometimas in the context of environmental managemeant systems.

In conclusian, it appears that serious productivity decline with successive rotations
15 in general highly unlikely excepr on infertils sites, especially with good choice of
species Tor a site, subssquent soil management provisions iminimal cultivation and

retention of organic matter} and silvicultural practices to recycle nutrients (Evans
1980; FAQ paper 103 1992).

Afforestation and Soif Acidification

Acidification of soils and waters has been demonstrated in temperate forests
{Forestry Commission, 1988}, In Wales, a long-term study showed acidity from
streamflow was 30-50 per cent higher from forested areas than from nearby
grassland {Hormung and Adamson 1991), a phenomenan which has besn shown ta
lead to reduced fish populations (Ormerod and Wade 1990) as well as nutritianal
imbalances in tree species, Draining may alse increase acidity by increasing
decomposition of organic matter following drying. The precise nutrient imbalance
etfects of acidificatian, however, depend upon the original soil type {Gaod er &/
1303). Single-species plantations, especially of conifers and nitrogen-fixing trees -
the latter causing biological acidification - are suspected to exacarbate the effects
of acid rain gn catchments. Conifers bave also been shown to intercept acid
deposits from the atmasphere and hencs to greatly increase stream acidity {Dudley
1992,

Impacts of Mineral Fertilizers and Chemical Pesticides and Herbicides

Unlike in agriculture, chemical use tends to be infrequent and for specific tasks.
Total use per hectare over the life of a forest crop is about the same as that used
in commercial agriculture over just one year. Fertilisers tend to be applied only at the
beginning of a forest rotation, and pesticides anly when required. Problems arise
when very large areas have to be treated at one time, especially for pest contral,

although blanket and prophylactic use of chemicals is rare {Evans and Hibberd
1983},

The use of herbicides to clear weeds in plantations is common and beneficial to the
crop in the tropics{Willlamson and Lane 198%); ey. weed control in Fucalyotus

O000C000000D0

O

()

-0 QO O

C

)

-,

C 00

O OC 0 OO0 Qo oaoo

9,




0O

"7

o J

-

-

.-"-,II

et

o D

2

L

o

“

L

.:'--'

SIS

T

v

oW

P o
'
L

e

£
et e

[

s

oUW

St

CCCL L

.-

P

I

Appendix 1.9

plantations is essential in early stages. No cormprehensive review of studies of
environmental impacts of forest herbicide usa has been noted since Norris ef 8/,
(1981), Usea in temperate and boreal regions is declining.

Pesticides in forestry tend to receive far less attention than they do in agricubure,
evan though some of them are much more toxic (and are not approved for
agricultural application in many countries), For plantations, & great many studias
were mads in the 1380 and 1970z of the impact on watercourses of various
resticides used in plantation management {eg. Morris 1967, Overrein 1970, Cramer
18974, Quingtan 1874), Recent camprehensive and global raviews of pesticide
problems such as The Pesticides Trust’s global health and environmental audit
{1953) barely touch on forestry. However, concern about possible health and
environmental problems has led to pesticide bans in forestry In Sweden {(Dudley
1952).

Rodenticides hava been usad ea in controlling souirrels in broadizaved woadlands
in Britain, to which there has been considerable public reaction; the Forestry
Commission has detailed guidelines on careful targeting of hoppers to minimise
broader impacts (Pepper 1920),

Insecticides are usualiy used only in an epidemic. But in some arsas they have boen
spraved every year: notably fenitrothion applications have been made for the last
40 years over large areas of the eastern Canadian forest, and many groups assert
that large insect, aquatic and avian life has suffered {Dudley 1932}, In tropical
areas, protafems arise when the more envirgnmentally-damaging chemicals {some of
them banned in industrialised countries and still "dumped” in the tropics) are used
with poor supervision.

Research on biological pest control methods has been yialding promising results, and
some with insect predators, viruses or bactaria such as Bacifus thuringiensis) are
becoming routine {Buckner and Sarrazin 1975}, Thig is an area where the practice
of forestry as environmental management is relatively advanced; yet guidelines on
dealing with the possible problerns arising from introduction of exotic bialoglcal
agents are weak or absent,

Unlike pesticides, chemical fertilisers do not add new types of chemical to the
acosystem - they just alter the balance. Environmental impasts are therefore
generally lower, unless the balance is affected so much that nutrients become
locked up, or unless excessive quantities leach into watercourses, leading to
acidification and eutrophication (Evans and Hibberd 1953).

Fire Management

Fira has several natural roles In many forest ecosystems; it is a natural part of the
ecology of eg Australian Fucsfvptus forest, the pine farasts of south-eastern LISA,
and boreal forests. Forestry acthvities invariably alter the balance between those
roles. Forast management may increase fire, by practising site-clearance burhing,
or reduce the potential size and heat of a fire, by controlled burning to reduce the
incidence of catastrophe, or decrgase fire incidence and severity overali, through
suppression management, Dudley (1932 gives a good account of the benefits and
costs of naturally-caused fires in forests, and the effects of forestry. Somes
soosyatem management Torms of forestry ave bulll around fire manapgement whers
fire s a significant part of local ecological processes - far example the ASI0 systen
in Swaden {s¢® various references in Bull et af 1395},
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Burning, 1o clear sites for planting, is a practice which nowy takes place mainly in the
tropics. It fraquently gets out of hand and results in vary large fires. In gensaral, such
buming has too many negative impacts. It leads to loss of nutrients and much
biodiversity and - if too hot - can lead to degradation of soil structure and hence
erosion, especially in some tropical soils {Evans and Hibberd 1993}, Extensive arsas
of forest were lost in this way in Kalimantan in 1282, Ivory Coast in 1983, Spain
in 1987, and the Amazan in 1288 and 1589.

Many plantations are highly susceptible to fire; between 1983 and 1958 in Brazil,
200 000 ha of piantations {out of a total & million ha)l ware hurned, at 2 total loss
ot U55200 million {Soares 1931). The most sound method for reducing the fire
hazard in plantations is to increase their heterogeneity - thraugh different species
ages, and large clear areas, and through mosaics with naturat forests. The potential
for mixed species plantations to reduce fire risk, but to allow some fire, has nat
besn documented (FAQ paper 103 1892).

Contralled burning results in loss of some native vegetation in fire breaks, fire and
soot kills some wildlife, and fire control uses chemicals. But it may also increase
fodder for grazing animals, Fire suppression techniques may greatly alter the normal
fire ecology. Same authorities practice fire suppressian, and others do not, for cast
and/ar "naturalness” reasons; this is contentious, as the recent axampls of the great
Yellowstone Mational Park fire demonstrated.

Plantations and biological diversity

Most litérature covers the negative impacts of plantations on biodiversity, with some
mare recent material on the integration of biodiversity into plantation systems.

Forestry's impact on biodiversity is a function of: original habitat/vepetation typs
and Its sensitivity to change; the ares of forestry activity; internal diversity of the
forest and its configuration; edge to area ratio; road layout: the scalefperiadicity and
selectivity of felling and the accidental damage associated with it; other
management methads espacially thinning, fire management and chemical usaps;
fongervation management provisions; and seguencing of operations [Blockhus et &/
1882, Good et & T893,

Although the significance of each factor is known, the precise impacts of any
particular factor cannot be predictad. This is because the interrelationships between
them is pooriy understood for any forestry activity, and because the requisite
acological and biological knowledge of the behaviour of species and communitiss
is usually not avaitable {Good et &f., 7993). Even if understanding were ta improve,
stachastic factors would mean preadictions were rarely precise. In general, however,
authors agree that the mors intensive the forestry activity, the higher the impact on
biodivarsity {Essex and Williams in Watkins {Ed) 1993}.

Forests, globally, are becoming simpler. Deforestation, natural forest management
and afforestation have led to major transformations in the distribution of forest typas
globatly; and, within each forest type, to loss of bicdiversity in the tree stock, loss
of other local biodiversity essential for forestry itself eg. pollinators, seed dispersers,
predators of pests, soil organisms responsible for decomposition, ete; and loss of
other local biodiversity that has taken often centuries to build up (Dudley 1992).

The loss of biodiversity is greatest when highly diverse systems eg. old-growth
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forests, notably rain forests, and wetlands are replaced whalesals ag by
monoculture plantations. Wetlands are very sensitive to afforestation, because they
are usually drained, thereby also altering the conditions for other species. Rain
forests are highiy sensitive because of their complexity; it is not known whether
they can be recreated following eg. the removal of 5 plantation established on
previous rainforest land. Such ecosystems are rarely cleared for afforestation these
days. However, semi-arid ecosystems are increasingly affarested, but there is little
information on thelr sensitivity, Good e &l (1993) suspect that water competition
may lead to the rapid demise of native spacies.

tn Finland, 60 per cent of natural peatlands have heen drained for forestry [[UCM
1892 cited in Dudiey 1992), In Denmark, 66 par cent of forest cover is under
conifer plantations; in Spain, there aré 5 million hectares of pine and sucalyptus pulp
plantations, and only 1.8 million hectares of hardwoods; in reland, 95 per cant of
forests are now conifer plantations {Dudisy 1392). In Sweden, where cld-growth
conifergus forests are being replacad by intensively-managed regeneration or by
conifer plantations, it s estimated that 40 vertebrate spacies, and 50 fungus, lichen
or flawering plant species are serigusly endangered (Gamlin 1988). These lpsses
may partially be made up over time, 50 that a mix of new and mature plantations,
with different thinning treatments and cover percentages, ie where the number of
niches is maximised, tends to be more diverse than just a newly-established
plantation, or even of a mature plantation.

However, this diversity may be of a different quality; eg afforestation in the Scottish
uplands has raised numbers of cammon animal species, but rare species have
dirminished. Différent groups may have opposing views on this "balance shest of
gains and losses” {Tomkins 1983). The lass of endemic species, however, tends to
be accorded Migh stientific, cultural and often sconomic value by most groups,

The lmpacts of Plantation Management on Forest Vegetation

In general, the less intensive the management of the plantation or forest, the higher
the spacies diversity, and the more likely that native woodland species regensrate
(Essex and Williams in Watkins {Ed} 1993). For a young plantation, before canopy
closure there may he a rapid development of natural vegetation (which is usually
controlled vy weeding). Fuil cover limits light and nutrients for other species soon
after canopy closure fand toxins, or allelopathy, may add further effects [Poore and
Fries, 19851}, If grazing animals are kept out to protect the young trees, tussock
grasses and shrubs may be favoured over less vigorous plants ie biomass increases
at the expanse of biodiversity {Hill, 1972]. As the plantation reaches maturity, more
tght again reaches the forest floor. In Britain, it has been shawn that vegetation
divarsity will come to reflect the natural forest type of the area (Hili, 1988). Similar
observations towards natural forest successions have been observed in the tropics
{Lima, 1990} but this is not always observed (Poore and Fries, 19858). Rotation at
eCconomic, not physical, maturity means species that depend upon very old trees are
absent - especially those that need a continuous availsbhility of stable
microenviranments such as epiphytes. Indeed, it is the cordinuity of hahitat which
is of importance rather than the age of particular trees (Good & al. 1993)

The Impacts of Plantations on Forest Animals

Phytophagous insects may depend critically on certain tree species, Exotic frees
{initiaily) tend to support Tewwer insects - indeed, their freedom from pests is why
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thay are favoured. fucalypris, for example, has been found unpalatable 1o many
insacts. In Portugal, evan mature stands of Fvcafyptus appear to support very few
higher fauna such as birds, mainly because few insects feed upon them |Kardell er
&f. 1986). However, it is thought that, in time, insects will avolve to depend upon
Eucalypitrs 1Good et &/, 1993). Birds and mammals, on the other hand, depend
mare upon tree architecture; some animals can find a useful mix of nesting and
caver from mixad age, exotic plantations - provided food sources are also secure.
Those which depend upon groundfunderstarey nesting and feeding tend to do wall
in plantations, provided there is continuity in understorey provision over time.
However, those which nest in holes or tree stumps, will not be well-provided for by
shart-rotation, even-age plantations. For plants and animals, the forest edge tends
ta be a richer habitat, and edge creation/management has been an important part
of congervation provision; however, rare species are often excluded from eadges
{Bamford, 1986). Lavers and Haines-Young fin Watkins (Ed) 1893} note that bird
ponulations may increase in plantation edges, but predators may incraase also; they
conclude that there is rarely adequate evidence for making predictions for specific
gituations.

fn gengral "deficiencigs in habitats associgted with mature natural forasts provide
a major stumbiling block to nature conservation in plantations throughout the world”™
{Good et &f, 1383), Some species cannot tolerate disturbance assaciated with
forest managament, evan if the basic forest structure is Iittle-altered. For example,
in the Korth West of the USA, where logped forest may sither regenerate naturally
or be planted, ancient wootland-dependent species eg the spotted owl cannot
survive {Bardan et a/. 1923). However, this is ofHen a function of structural diversity
rather than biodiversity, and structural changes can be introduced in plantation
layout and tree architectura to suit.

The Effects of the Size and Speed of Flantation Development on
Biodiversity '

The size of plantations affects their impact on bisdiversity - not merely in terms of
amount of natural habitat removed, but alse the chance for it 10 accommodats
species from neighbouring areas. Lugg {19292, cited in Sawyer and Centeno n.d.}
notes that small, 50-year old mahogany plantations show the same understorey
richness as neighbouring secondary forest. The greater the edge:area ratio of a
plantation, the higher will its total specias count tend to be |edges are relativaly
diverse, although this will not usually reflect "naturai™ diversityl, The rate of
afforestation may pre-empt certain native speciss frorm keaping up, especially in the
tropics, where very fast plantation rotations are completely out of step with the
slow processes of eg. rain forest development lit is reckoned to take hundreds of
WBars to recreate a rain forest). There are very Tew stoedies of the changing
compozsition of species over the life of a given managed forest, however (Good et
&, 1993), and especialty in the tropics for forests under managemeant {Harvard
Univarsity is invalved in long-tecn forest managameant tesearch sites in SE Asial.
Chronosequence mathods - studies of differently-aped plantations under othervwise
similar conditions - have been used (Hill, 1286).

Species Choice and its Effect on Biodiversity

There is a general lack of native spacies associated with closely-planted exotics
llargely because the species have not evalved together). Certain species used in
plantatipns, often becausge thay are colonisers of refatively poor land, have evalvad
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toxins which inhibit the permination and growth of other species; this is an issue
which is frequently added to the list of Fucafypius oroblems (Poore and Fries,
1985}, as well as 1o Levcsena and Cssuaring, Acacia. Dalbergia, Morus, GOuercus,
Larix and Pinus (Good et o/, 1983) but its effects in the field ara poorly understood
and are reckoned to be generally jess significant than competition for light, water
and autrients.

Invasive Exotic Species

Plantation exotics succeed if they are well-adapted as colonisers of local sites,
unconstrainad by local pests: this may lead to their uowanted regeneration o
neighbouring areas |eg. Levesena lsucocephalz in many parts of the trapics {Barden
et & 1993\, Acaciz deathata, A. mearnsi, Melia azedarach and Ssfix babylonica in
the Transvaal {Henderson and Musil 1984} Other exatics may hybridige with logal
trees eg. the hybridisation of native French and exotic subspecies of Pinus nigra,
noted in Quezal e &l (1990).

The Impacts of Biotechnology

Wery few references on the environmental impacts of transpgenic forest plants {as

oppozad to bisteshnology generallyl have been noted. One volume on genetic

snginegring of woody plants includes details on the potential environmental impacts

{Schuerman and Dandekar in Biswas and Harris {Eds) 1891}, A good ganeral volume

covering agricultursl applications of biotechnology is Hobbelink {1921). This.
emphasises the issues of developing countries and farmers’ rights over genstic

resources, and the socialfpower structure, rather than environmentad implications.

However, it shows that there can be alternative - low-input, sustainable agrlculture -

responsges to every problem that bictechnology aims to achieve.

Plantation structural diversity

Two arguments are magde against sirpie plantations: one, that simple plantations
are inherently unstable; and two, that spatial diversity can raduce pest and disease
spidemics. Both of these are over-simplistic, and there are many exceptions. The
fact that epidemics can also arisa o very many ways means that there ars few
universal laws available for minimising epidemics - at ivast in terms of proscribing
simple plantationg or otherwisa. FAQ (Papar 103 1982] pravidaes an excellént revieww
of these argurnents, but notes that the evidence is highly confusing, lagging behind
equivalent knowledge in agricultura,

The argument that stability results from diversity stems from the work of the sarliest
ecologists, and at one tima bacame almast a marim of the science of scalogy. It
matches with ohservations that =g natural forests containing a mix of species
achieve a state of complaxity in which vegetation is broadly in balance with pasts
and diseases - the [atter tending to stop any one (tree) species from dominating
{FAD Paper 103 1992). Howaver, much ecological work of the last twenty years
has revealed many exceptions to the ruie, supporting van Emden’s and Willam‘s
{(1974) relatively early hypothesis that diversity is paraffel to stability, and not a
cause 0f il For example, some of the most devastating tree disease epidemics, such
as Dutch Elm disease and chestnut blight, have occurred in natural polyspecific
communities (FAQ Paper 103 1292). However, narrow geneatic diversity does seem
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to be more of & problerm than narrow species diversity in terms of vulnerability to
extrame events {Zobel and Talbert 1984}, The more mixed a population is within a
species, the more likely it is 1o carry enaugh attributes to cope with epidemics.

Spatial diversity has been urged as a way of breaking up epidemic patternsz. In
Faland, blocks of Plaus sylvestris are broken up with highly polyspecific plantation
to encourage birds and hence to reduce pests. However, in other circumstances,
such blocks may provide eg. alternate host plants for pests. Hence spatiat diversity
iz not & panacea, and establishing mixed plantations just to reduce epidemic hazard
may be a misguided policy (Way 1977 cited in FAD paper 103 19924,

ithas been suggested that mixed species plantations will improve seil processes and
lead to mutual nutriticnial improvements {espacially with nitrogen-fixers in the
mixture and with a range of mycorrhizag encouraged) (Brown and Dighton 1983;
Cote and Camire 1987}, Thers is some evidence in Scandinavia of this synergy [FAQ
paper 103 1932). Mixed plantations would also tend to improve biodiversity. In
practice, however, there is inadeguate Information on how to create the right mix
for given soil and site types, and how to manage themn to ensure mutual benefits,

as opposed to competition between the species (Good &t & 1993; Sargent an
Bass 1992). :

Although a mix of species provides insurance against the risks of simple plantations,
it usuaily also irmplies a reduction in profits becausa of tha partial substitution of a
valuable species by a less valuable one, or because of greater managemesnt costs
(FADQ 1992). However, evaluations of the risk have tended to account for the
differential profitability, and the length of the rotation, but not so much the wider
environmenta!l risks beyond that of the individual enterprise - this, of course is
inconsistent with claims by plantation owners that plantations bring wider social and
anvironmental benefits. In New Zealand, where 85 per cent of plantations are under
Finus radists, a policy of monaculture was justified because of: the good match of
the species tq the available sites; adequate financial resources avallable ta combat
an epidemic; no evidence of higher susceptibility than other species; a bread intra-
specific genetic base was ensured among the P, radista: and short rotations meant
that revenue would be realised earlier, raducing the risk period {Burdon 1382 quatad
in FAQD 1892),

Although the management of mixed plartations has often been intensive, it could
potentially be relatively extensive and {with adeguate research - currently tacking)
could adopt many of the low-input systems of sustainable agriculture. Intensive

management, on the ather hand, remains necessary for lthe usually more profitablel
simple plantations,

Plantation use and user diversity

Rights and Tenure fssues in Tropical Forasts

In tropical areas, rights and tenure are frequently regarded as the most important
social issue in forestry initiatives and management. Centena (in Shell"WWE 1993)
states that ‘zocial conflicts have baen mainly due to land claims by local
gommunities, or to the lack of sensitivity to the needs and preferences of
surrpunding populations.., Most of thesa conflicts can be avoided. They have been
due to inadeguaie planning or defective management’. Much of the success of
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social forestry programmes depends on land and tree tenure: "without rights to the
tregs established, local and personal interest will evaporate' (Evans 1990}, Sargent
{19290) found that land tenure was of utmast importance in a proposed plantation
area in Thaitand: the high level of viplence amongst the [pcal population was
attributed largely to conflicting claims over land, Failure 10 take account of
customary rights would, in this case, have jeopardised the potential success of the
plantation.

In the literature on forestry in tropical areas, much is written about the impertance
of land tenure, but legal forms of property 1end to be confused with social realities.
Property relationships have 1o be understood in specific socio-economic, political.
cultural and historical contexts.

Furthaimore, as well as the conflict of customany Hghts with those supponed by
law, tenurial matters in forestry are complicatad by land and tree tenurs oftén being
geparate from one another, and by changes in ownerghip over the long life of forest
crops. Bass (1993} discusses particular problems relating to tenure in tropical areas.
He points out that the establishment of plantations can have a positive social
impact, by acting as a catalyst for clarifying ambiguous tenure, for redistributing
{land, and for securing usufruct rights for the landless. Such benefits are unlikely
unless government, plantation developers and communities enter into well-organised
negotiations.

Howewver, negative impacts tend to bs more cammonly reaslised: clarifying a title
without agcampanying positive changes in tenure regulations (such as land
registratian, clear demargation of boundarfes) can alsa lead to land specudation and
a growing proportion of landlessness. Less influential or politically weak groups and
individugls who were formerly talersted, under the informal system, may find
themselves excluded from the pew formal tenurse arrangements.

Becurity of land tenure is generally regarded as a necessary precondition for the
establishment of plantations, whether small or large. Sawyer and Centeno ind) cite
a guarantee of legal ownership of land to be 2 prerequisite for private investment in
countries such as Brazil and Chile, where farge scale industrial plantations have heen
established, due to the risk of serious encroachment where ownership is not clear.
Saxana {1924k) describes the need for security of land tenure and a sound base of
land records before Indian farmers will undertake small scale tree plantation.

Rights and Tenure Issues in Temperate Forests

Im temparata regipns, tenure tends to be relatively clear ang well-recorded, with
estaplished titles. Freguently, plantations are established on land that has not
racantly wesn under forest cover. This Jand tends 1o be agriculturally marging, le.
of a type which cannot make short term returns, but which can be devoted to
longer term use. {For exampla, hill farm Jand, held by private farmers, or natural
hahbitat - moorland and heath - often hald by large landowners and governmant).
Oftert in remote areas, the social impacts of afforestation have been positive - but
in the short term only, such as the provision of employment in afforestation
activities. The major impacts bave been environmental - joss of wildlife and
biodiversity, or the loss of broad socisl assets, such as recreation and landscape
value.

Howgver, in boreal regions, conflicts relating to tenure have also occurred. The Task
Force on Native Forestry {1991) in Canada found that the issue of land claims was
raised at every meating held by the Tagk Foree in British Columbia: "Native paople
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believe land claims will give thermn the control necessary to address and correct the
economic problems and social ills resuiting from a system which has excluded them
from the decision-making process™. The same reference cites examples of
successful partnerships or agreements between native peoples, farest industry and
governmant. D'Hara (1992) alieges that at least five proups of indigenous
communities are facing threats to their traditional lands by commercial timber
companigs in British Columbia alone, and that some companies Incorporate
employment programmes for the Tocal communities, wha then find themseives clear-
felling their tragditional hunting grounds. She also describes how forgst products
companies have started legal proceedings against the rights of access of traditional
inhabitants of forests in part of Sweden.

However, substantial progress in addressing such conflicts has been made: in British
Columbia, an ‘Interim Measures Agreement’ was made between the provincial
government and the indigenous cornmunities in March 1994 {Interim Measures
Agreement, 1994). Thigz encompasses an agreement to establish a comprehensive
joint management process dealing with resource management and land use planning,
and addresses cooperative forast management areas and sconomic development

oppartunities. This type of agreement may provide a model far resolving similar
conflicts of interest elsewhare.

Employment

The provision of ermployment is frequently presented {particularly by developers) as
a positive social impact (Bass 1993). This is particularly the case when plantations
are established on areas of marginal agricultural land, and bring employment and
prozperity to a formerly depressed area where, because agriculture is failing, thers
iz a need for cash incorme and espectally smployment that does not entail mioration
to urban areas (Sawyer and Centeno, ndi. Commercial farastry may be of further
valua for employmert if it is closely zssocizted with local forestry processing
indusgtries. However, farestry employment is only beneficial to local people if it is
structured such that the community does not become overdependent an forestry -
but leads to job and skill creation in gther sectors, too, or at least to some
diversification of activities and long-term security of employment. Training is
therefore an essential part of sustainable plantation development,

Howevar, various authors contend that very often, plantation development results
in 2 lang térm net loss of employment oppartunities (Barraclough and Ghimire 1990;
Bass 19231, An initial temporary increase in emplayment is often due to the need
far clearing the land, constructing the [nfrastructure, and planting and initial
maintenance: this may be met by poorly paid migrant workers, Some of them
usurally remain to fill whatever jobs are available later, but in the tropics many stay
as unemployed squatters. Tagsether with the displacement of rural labourers where
forestry replaces intensive agriculture, this can result in a larger poor population in
greas where the traditional inhabitants have lost their livelthead support systems and

where there are few possibilities to find either jobs or secure access to agricuttural
land.

Increased mechanisation may further reduce the work force: for example at Jari la
hard- and scftwood kraft pulp mill in the Amazon) the work force was cut fram
5,000 10 4,500 between 1988 and 1993 {Higgs 1993). It has been calculated that
in British Columbia, 27,000 direct forestry jobs were lost between 1981 and 1991
as a result of increaged mechanigation (Paper August 1993). Lara and Vablen (1989)
describe how, in Chile, the dramatic growth in plantations has not been
accompanied by a significant increase in employment in the forestry sector, Dueg to
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relatively [ow intensity silviculture, there is on average one job for every 39 hectaras
of plantation, The international average is one job for every 12 to 20 heqtares of
plantatian.

This tempeorary increase in amployment has also been observed in the LK (Bass
1893). However, in some temperate and borsal regions the reverse trend was
observed in the 19603, when the timber industry switched from pari-time
employment of small farmers to a professional labour force. This was due to
mechanisation, requiring skilled labour; industrialisation and rural depopulation; and
increased demand for labour in silviculture. In Finland, reductions in employment in
the forestry sector have been observed over 20 years, such that only 6% are now
employed in farestry (Karjalainen ef &/, 1993). Nevertheless, seasonal Jabour is still
used. Also, intensified vocational training has improved the skills of forest workers
and forest ownars (Helopainen 1881). in other parts of the boreal region, extremely
poor working conditions are alleped to vccur (Grigariev 19336).

Employment may also be affected by concessions to pressures imposed by
enviranmental interests: overall estimates of jobs likely to be lost as a result of
efforts to save the spotted owl in the narthwestern US range from 30,000 to mora
than 100,000 NLD 1992). Adhergnce to sustained yield managemeant san alse lead
to significant cuts in employmeant: in British Columbia, logging levels ware found to
be well above sustained vield, and recommendations wars made to reduss the
annual slivwable cut (AAC). The Western Canada Wilderness Committes {1993-
1994} estimate that such a reduction throughout the province would lead to the lass
of 15,000 to 20,000 jobs; the Western Wood Products Farum {1982) estimate that
there will be 11,000 direct, and 22,000 indirect job losses as a result of reduced
AAL, and that in rural argas, where there 1 high dependency on the industry, the
social and economis infrastructurs is likely to be severely affected. During the
recession of the 15805, pressure to maintain employment levels allegsdly persuaded
the forest service to ignore some regulations, including some related 1o cut control,
resulting In unsustainable forestry practices but sustained levels of employment. The
reaction of the Pulp, Paper and Woodwarkers Unign was that 'the jong term
gconomic stability of the forest industry depends on a sustainable forest® (Stichting
Greenpeace Council 19830

Howevar, Sargent (it Sargent and Bass 1992) points out that provision of local
employment alone is not a sufficient social rationale for the establishment of
plantaticns, To ensure success, the full spectrum of local needs and dapendencies
on the land and resources scheduled for canversion to the plantation must be taken
into account. This includes ensurad continuity of work, long term security, and
provision of rousing and amenities [or fhe means to enable private ownership of
houses),

Income generation

Participatary commaercial forestry schemes are widaly recognised as having the
poteritial to be mutually beneficial to both farmers and industry. The success of such
schemes clearly depends on the provision of assured basic needs, For example, in
Papua Mew Guinea, the criterion of success was identified as a balance batwesn
subsistence and cash economies, so that the standard of living is not jegpardised
{Lagarcrantz 1981 cited in Bass 1993). Spears {1937) reports that the cash income
from pulpwood tree farming under the PICOP scheme has made a significant
contribution te the income of several thousand farmers who were formerly classified
as illegal 'squatters’ on government owned forest land. The schems also overcame
the constraint of having to import fabour and staff into a region, However, the
intreduction of a cash econamy is only beneficial where it can increase nat social
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benefits.

The introduction of plantation forestry may hasten other processes of
commercialisation, bringing secondary social impacts such as tha marginalisation of
the poorast, due to their inability ta participate in the cash economy. In a proposed
plantation in Thailand, # was found that the poorest sections of socisty ware
already cutting and burning forest to clear more land for cultivation: it is likely that,
had the plantation scheme been implemented, destruction of nearby forest would
have increased efforts to meet subsistence nesds {Sargent 1990). In Ecuador,
promotion of private forestry schemes, designed to reach communities and
individuals, has involved only large and medium farmers and some organisations.

Subsistence - Alternative Uses of "Degraded ™ Land

For environmental reasons, and so that plantation fand can be purchased at low
cost, efforts have frequently been made to establish plantations on “degradad land'.
However rational this aim, it has frequently been founag that local people’s provision
of basic needs may bea threatened by the sstablishment of plantations on such land.
This rmay be accidental or otherwise. Indeed, the allocation of such land may
constitute a play to further marginalise some people. For axampls, Reychowdhury
{1993} describes Indian government ‘hints’ that it would allow investment in
plantations on degraded forest land in order to augment domestic supply of
pulpwood and timber. He cantends that, should this proposal be implementad, it
will be at the expense of millicns of rural poor, who dapend on forests for fuelwaod,
fodder, building material and medicinal herbs® - since thase rural poor would be
denied access to vast stretches of forest land. So-called wastelands and degraded

forests are the abject of intense use zlmast invariably by the poor, and are used as
a common resource {Down to Earth 1983).

In Spain and Portugal, farmers have begn encouraged to destroy their olive groves
in order to relieve EC surpluses of olive oil - resulting in more than 2 million hectares
of ‘marginal land’. According to the Women’s Environmental Network, paper
companies are now establishing pulp plantations on this land, despite protests at the
loss of communal land {WEN 1950,

Food Availability and Nutritional Status

Where plantations are established on productive agricultural fand, poorer food
availability and nutritional status brings a general reduction in welfare: this has been
well documentsd by FAQ (198%a} in a report on forestry and food security. In
developing countries, forests often serve as ‘food banks' for the poor local
communities, providing important sources of subsistence food as well as
supplementary cash through sale of products in the market {Barraciough and Ghimire
1990}, It is often argued that shifts from subsistence farming to cash cropping
advarsoly affect stability and quality of food supplies and the nutritional status of
children {Spears 1991). Furthermore, Barraclough and Ghimire {1999 point cut that
those depending on the forest are often ethnic minorities ar other marginal social
groups with little or no political influence in national societies. Baldwin and Bandhu
{1989} describe how large scale afforestation took place in Karnataka, but with an
overemphasis on the needs of commercial, industrial and urban markets, at tha
expense of food, fuel and fodder for the rural poor.
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Demographics

If labour is imported for plantation schemes, there will be a significant impact an
community structures. For example, in mych of upland pensinsular Malaysia, lowland
communities have replaced traditional forest peagle in the vicinity of plantations of
Tulper, 0 palm or fruit orchards {Bass 1993 In temperate regions particulary, the
establishment of plantations may bring about immigration into a previously sparseby
populated area, heing ona of the few providers of employment in marginal (hill) land.
Such areas would otherwise be subject to worker migration. However, in other
cases thers is likely 1o be emigration from rural areas as the level of employment is
reduced: in Canaga, the Western Wood Froducts Forum {1992) recommends that
a tagk force be set up to oversee the anticipated displacemant of amployees.

In Chile, the purchase of land from landowners in rural areas by timber companies
for the establishment of plantations haz meant massive expuision of the rural
population, Maost medium or farge astates soid to establish forest plantations were
inhabited by campésinoes on the basis of customary rights with no legal tenure of the
land, Migration has mainly occurred to rural villages and small towns, but poverty,
unemployment and lack of services are major problems {Lara and Veblen 19831,

Assthatic and Caftural Resources and Values

A plantation may be run by singls or joint interasts. However, its impact of the
landscape is generally agreed to affect society as a whole, or at least local people.
Differant groups, in différent countrigs, have varying ideas sbout:

ihe landscape and cultural values of plantations, forests and other land; and

the responsibilities of forest owners (or other bodies such as forest authorities) to
act on thase values,

It iz generally recognised, though not always apparent in the literature, that
plantations and farm firees are perceived very differently by different people.
Percaptions of the non-monatary values of wees snd forests sre parhape the hardest
1o defing and quantify, and are freguently disreparded. However, thess issuss can
fead 10 some of the greatest condlicts.

* In describing farm forestry in India, Saxana (1980) states that

“farm trees mean Oifferent things o different peopfe. EFoologists and
ERVIFQrmIantalists see it 85 a superior land uze and fand management system
that integrates s components of a stable ecosystem, combining
conservation with production. Foresters tend to ook at it a5 2 potential ling
of defence against unabated depletion of forests under pressure of
poputation. Planners snd doner agencies have viewed it s an answer to the
rural need for fual and fodder, and to the unsatisfied market demand for
wood and wootl produces, However, the farmar who conirols lend and
hence takes a decision is not afways motivated by the above considerstions.

Ha adopts it because it is perceived as more satisfying to ks needs, of either

consumption or Income, or provides hfm greater secutity against risks.”

In more developed countries especially, aesthetic values and perceptions of the
quality of the landscape are considered important, and frequently raise tensions
between different interests. Single age monocultures, such as extensive conifer
plantations in western Europea, are frequently perceived to be "visually monotonous”
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{Crows 1985); the creation of “intrusive plantations... conflicting with the natural
irregularity of the griginal landform... upset many people’ {Campbell and Fairley
1891]). The importance placed oa aesthatic values in such areas is demonsirated by
tha UK Forestry Commission's willingness to engourage broadleaved species
"particularly where they will enhance the beauty of the landscape and the wildlife
interest’ {Low 1988) and in its Forest Landscape Design Guidelines {Forestry
Commission 1%83). These guidelines do not include local consultation; they are
entirely about professional judgement, However, the Commission's Community
Woadland Design Guidelines {Forestry Commission 1891) includes a very brief
gection on "invglving local people™ without suggesting hov to go about the pracess,

Similarly, tenslons are raised concerning the various recreational values provided by
plantations, or faragone in developing plantations in temperate areas {rambling,
huniting, fishing, etc.). However, the craation or conservation of forests specificaily
for recreational purposes - for example, community forests around British citles -
serves to offset some of the recreational values faregons in plantations dedicated
10 timper {Countryside Commission and Forestry Commission 1983); ihis is a
compensation approach, at a regional scale,

The jarge area preferred for integrated plantations and mills is often incompatible
with landscape values, In addition, respect for past traditions, customs, and heliefs
about land such as sacred groves. or ground claimed to be inhabited by spirits, are
easily overlooked when great tracts of land are acquired {Evans 1982). As well as
the size, the limited range of species in plantations usually excludes those which ara
identified as important by local communities for cultural (and subsistence and
envirgnmenrtall reasons. Such losses are rarely costed in investment anafysis.
Farticularly in cases where natural forests are cleared for plantations, the cultural
values lost may be as impoartant as the more commonly cited {osses in biodivarsity,
soil fertility &tc. (Bass 19931,

1tis acknowledged that the muHiple functions and perceptions of values of tress can
raraly be replaced in their entirety by uniform plantations (Morrison and Bass, in
Sargent and Bass 1992}, Labeliing land or forests as ‘rescurees’ through economic
activity removes the protective identity established through myth and custom, and
opens them 1o exploitation. Sensitivity to the possiple impacts by the plantation
developer is essential - there is a sudden introduction of a new set of circumstances,
ie. farge scale afforestation, which local people perceive in relation to existing belief
systems and valuas.

In particular, the use of exotic species (such as Eucalyptus) demaonstrates a marked
contrast between the esteem in which they are held by commercial growers and the
vehement antipathy often expressed by local people, or by agents ceprasenting
them. The focal perception may be strongly influenced by myth, and may attributa
false properties to an exotic species - and there may be wide differgnces in
percaption by different social groups at the local level (Sargant 1990), or according
to gcontext. For example, Eucalyptus is very popular in some parts of India, but
despised in other parts, The confiicting pergeptions of such species has become a
social syndrome of plantation forestry worldwide, somatimes resulting in destruction
of the exotic, perceived ta be harmful, by the Incal people. Conversely, developers
may clear natural forast which the developers perceive ta ba valugless {Morrisan and
Bass, in Sargent and Bass 1992).

Equitable Distribution of the Benefits of Fibre Production

The development of plantations or farm farastry can have a major impact on equity:
some social groups will benefit, others wili lose out. CODEFF {1991) illustrates a
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vary uneven distribution of benefits in Chile, where, after ten years of government
subsidies for forest plantations, it was determined that just three Chilean
carporations accounted for seventy per cant of the planting grants, plaintation area,
and timber exports. in British Columbia, the concentration of control of forests by
a few large corporations was perceived to be a major problem by the Forest
Hesources Commission in 1991, whilst alleged cbstruction of “vwoodlot licenses’ to
individuals contributed to lass than one per cent of timber harvested coming from
forests owned by local small landowners {Western Canada Wilderness Committee,
1993-4), [However, British Colurnbia has & very low population density; other
pravincas with higher population density in eastern Carada have higher degrees of
private ownershipl,

Barraclough and Ghimire {1530} show how public policies reflact the contradictory
intarests and influence of different support groups: powerful interest groups.
including corporate transnational corperations, are seen to be very influential in
shaping development policies and often more so in their execution. But this issus
receives ralatively little attention in most of the literature an forestry {Palo 1980, in
Barraclough and Ghimire 1990}, The promotion of forest industries in the drive for
economic growtn and greater national self-reliance has often taken place at the
expense of deteriorating livelihoods for focal populatruns using the forests, who are
seldom consulted.

Employers may he selective in the appointment of a work force: Rasmusson (19347
contends that, in the case of Indonesia, "traditional papulations do not tend to get
many jobs agsociated with industrial forest estates... the jobs are filled by persons
coming from elsewhere, often transmigrants™.

Within the local commrrunity, the tradivonst division of work often changes a5 a
rgsult of forestry developments. Where wamen may have besn the major cash
earners through selling food or non timber forest products, employment on a
plantation or provision of a cantract to grow timber shifts the cash sarmning power
to men {Evans 1982}, Such issues are addressed by researchers, such as in &
reported workshop on forest regeneration through community participation, where
the means of meeting tha neads of different user groups, especially women, were
considered {Malhotra and PoHenberger 1289}, but are commonly subsumed in the
overall approach to the collective ‘local people’.

Dther aspects of inequitable benefits are considerad: for example, In & proposed
plantation site in Thailand, Sargent (1290) found concern - significantly, voiced by
the village lgader - that employment would be given to resident villagers in
preferance to landless migrant workers. Poorer farmars will be less likely to bs able
1o take advantage of farm forestry schemes, since the long gestation period requires
a suppiementary source of incame or suppart during the period when treas are not
generating income {Barraclough and Ghimire 1980; Saxena 1990}

Conflicts of Interest

Given the generally ineguitable distribution of benefits of fibre praduction, conflicts
inevitably occur between stakeholdsrs with differing interests. A commesrcial
development thus needs to incorporate techniques of conflict resolution.

The literature on forestry in developing countries cites countless examples of
conflicts betwean local forest users and powerful explgiters of their forast habitats
who are uinmately backed by, or even hielp to form, state institutions and policies
{Barraclough and Ghimire 1990). Less common are documentad examples of how
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different social groups are affected by changas in the forestry systems, how they
react individually or collectively, the internal contradictions within the groups and
what role is played by the state. Poffenbergar (1220) describes disputes that have
arisen aver the allocation of territorial management rights and responsibilities in
Bengal, disputes which the Forestry Department currently lacks the capacity to
arbitrate. He suggests possible means of dispute arbitration, suitabls to the
particular region. Aside from competing claims on land tenure, one of the most
common reasons for condlict is the use of exotic species such as Eucalyptus,
described above.

in temperate and boreal regions, conflicts between conservation interests and
logging companies have been the subject of international campaigns and the division
of communities. A well known example is the confiict in northwestern US, where
conservation groups attempt to protect species such as the spotted owl; forest
warkers, already suffering unemployment due to timber supply reductions, blams
conservationists for further hardship (Western Canada Wilderness Committee, 1293
4: Devall 1933). Mills have been threatened with economic boyootts if old growth
cutting and 'clear feling’ practices continue. In Scandinavia in 1992 five major
Swedish manufacturers agresd to a voluntary one year moratorium on felling old
growth forest for fear of losing market share,
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APPENDIX 2

BrIEF REGIONAL ReEVIEW: PLANTATION ISSUES, AND
GOVERNMENT & INDUSTRY RESPONSES

This section gives a hrigf overview of torestry in the main regions pradusing wood
fibre for commercial pulp production. H includes a histarical background of forest
use, forest ownership patterns, the types of forest typically used for pulp
production and its management intensity, recent stakeholder pressures an
rnanagement and the responses of gavernment and industry to these pressures, We
cancentrate on plantations, and on forests which are under plantation-like
silviculture and management. Additional details ¢nr forest types, compositions and
silvicuitural practices are in Bull e &t {1995), a separate substudy of the
Sustainakle Paper Cycle Project.

Many forest managers are now having 1o address a wide range of issues that they
did not consider to be their concem in the past, and any discussion must occur in
the light of these changes. In genaral the forest industry world-wide is going
through @ period of encrmous change io #s philozophy, and this is being followed
by changes - largely improvements - in its working practices. Many significant
changes are scomparatively recent and are not covered in the literatura as reviewed
in Appendix 1.

The Nordic Countries

History

The Nordic countries have a long history of forest management. Alraady by
the end of fast century forest legisiation had been enacted and higher
education in forestry established. By the mid 1270s, forestry had become
highly mechanised and the accusation was being made by NGOs and the
public that the forest base existed mainty of plantations. This has led 1o 2
radical change in the approach to forestry with the appearance of "'the New
Forestry’ based on more acological principles,

Forest cover and ownership

The Nordic countries have more than 50% of their land covered by forasts,
mainly Pinus syfvestris, Pices abies and Betufa spp. In Sweden, a large
prapartion of the forest {(48%) iz owned by small landowners and a further
40% is owned by large corporations. These corporations are often highly
integrated vertically, which has enabled them to treat forests within the
cantext of a paper cycle {indeed, the Swadish forest industry body is the
only group apart from the Sustainable Faper Cyele Project, that we know
of, to have examined the concept of the cycle in terms of local practice).
Firmish forests are ©3% in small private ownership, 24% ownetd by e
state and 2% by carporations, A farge proportion of forests are managed
for pulp; most of these have single-apecies canopies, although broadlaaves
are increasingly {rel admitted to the sanopy for biodiversity reasons.

Tvpas of puip-producing forest

Most wood fibré comes from managed natural forest in its second or
subssquent rotation. Such managed forest has, through silvicultural
manipulation, come to resemble plantations - even in areas wheré natural
regeneration was employed. Flantation and artificial seeding account for
80% of all regeneration in the region today. Although it has been shown
that other species (principally Pinus contorta, American Lodgepole ping)
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may be substantially more productive than P, syivestris [Hagner, 1983},
there has been strong pressure against the introduction of such exotics
{Savill and Evans, 1988). Daspite this, considerable arsas in Sweden have
been planted with A. contorta in the last two decades.

Main managemeant Issues

Changes in management approach have occurred over recent yvaars. As a
result, the simple, plantation-like characteristics created earfier in the
cantury have now become moderated. Management has maved away from
targe clearings, the slimination of birch, and draining of bogs. One-third of
the private forest owners in Finland {100,000 psople owning more than
300,000 ha) have recreational or other nan-commercial use as their primary
objective of forest ownership. In both Finland and Sweden, management
recommendations given by the forest owners’ associations include many
activities that mimic or stimulate natural processes. There is a strong
emphasis on diversity at both stand and landscape levels, and suggestions
are based on the pracautionary principle. Opsrations are highly mechanised,
and emphasis is placed on low-impact machinery e.q. tree harvesters,
rather than chainsaws and skidders.

Stakehoider pressures and debates

industrial forest jand has come under increasing pressure from the
environmantal lobby over the last decade. The main pressures have been
against chemical use, large clearcuts and the draining of wetlands. Large
corporations in Sweden now take environmental issues very seriously, with
substantial changes in both philosophy and practices over the last five
yBars.,

Several forestry companies have been supporting the idea of certification
of forest practices through the MNordic Forest Certification scheme and
through involvement in the development of criteria for environmental
certification of Swedish forestry by the World Fund of Nature {WWF) and
the Swedish Nature Conssrvation Council |Svensk Naturskyddsfireningen)
based on the Forest Stewardship Council’s Principles and Criteria. Although,
in Scandinavia, NG0s and industry are used to being more collaborative
than antagonistic, the development of a Nordic certification programme wiill
be a challenging test of this.

Government respanse - policy and legisiation :
Both in Finland and Sweden, forestry legislation is being adjusted to provide
a framewaork for acceptable forestry practices according to "the New
Forestry’ based an more ecological principles. In Finland this means the
government is committed to reviewing the forest managemsent practices
employed in commercial forests according to guidelines as set out by the
resclutions of UNCED and the subsequent Helsinki Process. In Sweden, a
new Forestry Act came into force on January 1, 1294; this requires
production nd environmental protection to have equal priority in each
hectare of production forsst. It includes several measures 1o ensure this,
such as environmental impact assessments, Subsidies are reportedly only
for social/environrmental purposes. In addition, there is a strong emphasis
on educating small forest owners e.g. the "Richer Forest™ campaign reached
a majority of private forest owners with group learning sessions and forest
visits; this was followad by the "Forest for all Times™ caurse.

Industry response - policy and practice

It appears that bath large industrial torest managers and small private forest
owrners in Sweden and Finland are increasingly committed to forestry with
a broader remit than just the production of timber. At the haart of the new
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corporate approaches are micra-level multi-use planning, ecclogical
landscape planning, and investing knowledge of the new approaches at all
levels - including the afl-important local foresters and machine crevws. In
addition, new appreaches are developing based upon the naturat fire
occurrence and its effects in boreat farests. Such farests are classified
according to whether they burn " Almost nover™, "Seldom” i.e, every 200
years; "Infrequently”™ i.e. evary 100 yesrs; or "Often” i.e. every 50 years.
This ASIO systern of classification is used in defining fire management
maodels. Becausge thers are few extensive areas of old growth congervation
forest in the Nordic countries, biodiversity is now beging nuriered in all
praduction forests. However, there is stil a sipnificant use of exotic
species, both of which are of concern to some enviranmental graups.

The Iberian Peninsula

History

The area of forest in Spain grew by 3.3% between 1975 and 1987, Over
the 1980s reforestation rates averaged 96,000 hectares per year. The
production of processed wood slso grew. The component of paper and
paperboard in this growth was a significant ong; in the period 1980-1988
the rate of growth {valume-wise) was approximatsly 4%, resulting in a total
of aver 4 miflion metric tonnes for the lberian Peninsuta {Sharma, 1992).

Forest cover and awnership

The productive forest land of the lberian Peninsula is 9.5 millien ha, which
is about 20% of the total tand area of Spain and 30% of Porfugal. In
Fartugal the ratio of conifers to broadlsaves is 50:50, In Spain the ratio is
about 75 to 2B%. Industrisl plantations are estimated to have a total
grawing stock of about 642 millian cubic metres in 1988 {Sharma, 1992},
40% hardwood and 80% softwood. In Portugal 15% of the forest area is
protected in a national system, while in Spain it is only 3%,

Tvpes of pulp-producing forest

Theare is some pulp preduction from managed, naturally regeneratad conifer
forest and plantations of indipenous conifers. Howewver, the most impoartant
saurca of wood fibre for pulp production n both Spain and Portugal is
hardwood plantations, mainly of exgtic sucalypts. The species most
cormmanly used are Eucalyptus glebulus and £, camaidofensis. Pulp and
paper companies produce wood fibre from eucalyptus using a comination
of industrial plantations and smalt woodlots grown by farmers,

Stakeholder pressures and debates

Originally, the development of plantations met with much public discontent,
as it was associated with the fascist goveérnments, and with considerable
rural unemployment and social dislocation. Today, a big issue is fire. In
Spain 235,000 ha annually suffers from fire damage of which
approximately 88,000 hectares are forested. The area affected by forest
fire has frequently exceeded the area planted with trees in any one year
{WWFE, 1952). The fires cause significant environmental losses; besides the
loss of timber, rare species such as the Spanish Imperial Eagle are severehy
affected. During the 1880s, the severity of the forest fires has increased.
Reasons that have been suggestsd for this are: neglect of forest
management leading to dense and dry, oftén monospeacific, stands; and the
cheice of pyrophytic conifer species instead of native fire resistant species
(WWF, 12892). There is also contention over the development of pulp
plantations on large areas of communal land from which olive groves have
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been removed under B incentives.

Indusiry rasponse - paficy and legisiation

Thers is a growing awareness within the fibre-producing industry of the
need 10 braaden the focus of foregt managament away from sionple wood
production. Social issues are important in both Spain and Portugal where
rural lifestyles have changed rapidly in recent decades. Some companies
have tried ta work closely with farmers, encouraging growth of pulp species
in woodlots by providing planting material or management advice. In some,
though not all cases, this has resulted in an improvement in the local
ECONOMy.

USA

History

There was a decrgase in forest arga following arrival of European settlers
in the U!S, but this trend has been reversed in the last 50 years, Matural
regeneration on abandoned agricultural land has increased the area of farest
cover frorm 30% in 1220 to 33% by 1992, Management of these forests
has often resuited in uniform, plantation-like forests, or their replacernent
with plantations, In other words, the use of plantation silvicultural
techniques has become more widespread, even on forests that were not
originally plantatigns.

Cutting in the federally-owned national forests has been drastically reduced
in recent years due largely to the pressure from environmentalists,
epitomised by the debate over the fate of the spotted owl, a species which
needs large areas of ofld growth forest for its habitat,

Forest cover and ownership

Total timberlands in the USA cover just under 200 million ha. Currently
softwoords constitute 57% of the US growing stock volume, and
hardwaods 43%. The pulp and paper industry uses 30% of the hardwoods
and 27% of the softwoods. Hardwoods are mainly found on the East
Coast, while douglas fir is dominant in the Northwest and southern pines
in the Squth, Thiy-four million ha is set aside for non-production uses.

Sixty parcent of the forest area in the USA, producing half the timber, is
gwned by approximately 7 million, private, non-industrial owners
{individuals, trusts and corporations). Small private landowners in the LIS do
not form co-cperatives and associations in the same way as forast owners
in Nardic countries, due to differances in social behaviour combined with
the influence of US anti-trust laws. Private industrial ownership accounts
for about 159% of the total area, and one third of the total timber
production. Federal and othar public ownership (state and local gavernmeant)
covers the remaining 26% of timberland areas {approximately 53 million ha)
and produces ahout 20% of the timber,

Types of pulp-producing forest _

The US South |16 states stretching from Florida to Texas) is the most
important region for production of woaod fibre; aver 67% of the total
volume. Another 12% comes from the Pacific Northwest {(Washington and
CQregon} which is Y0% softwood, mainly from privately-owned land in fts
second or subsequent rotation. The remaining 20% of wood fibre comes
from the lake states. the Northeast and the rest of the US (WRI Ltd, 1995).
Cverall, 65% of US fibre production is from softwoods, of which a little
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under half comes from plantations, Pine plantations are increasingly
significant in the South - now making up 14% of praduction forest area;
two-thirds of such plantations are on industry-owned land.

Main mansgament issues

There are enduring tensions betwean envirgnmental groups who wish 1o
regulate the manapgement of private forest land and defenders of private
ownership rights, which has resulted in only limited movements 0
implemanit improved forest practices on private forestland. However, thare
is considerable variation between states, with some states offering tax
breaks to forest owners who have a certified forest management plan.

Stakaehalder pressures and debates

NGOs in the USA tend to act against private forest owners through
litigation. Campaigns tend to be directed at public forests. Thera is currently
tess pressure for certification than in Eurgpe. The main controversy over
forests in the UUS has been in the Pacific Morthwest due to the logging of
old growth forest. This has clashed with tourism/recreation interests, and
increasingly with environmental interests such as those concernad with
endangered bird speties, nolably ihe spoted owt and marbled murruiet.
This ha¢ led to withdrawal of large areas from production and has cost
thousands of jobs in forest industry-dependent communities.

Forests in the South are being managed increasingly intensively with tres
breeding producing sver faster-growing, more digease resistant tregs which
are planted in single-species blocks. Preseribed burping is widely practices.
to reduce the hazards of ungontrofled fires and disease, and to prepare
seedbeds, maintaln grazing quality, and keep hardwoods out of the pine
crop. Developing a balanced approach to fire use is critical to achieving
SFM in the south-gast. Considerable effort is going into ensuring that good
management practices are in place. Also of concern in the South is
plantation establishment in wetlands, which entails draining, and the
conversion of established wetland {pine} forasts to plantation-like structures

{currently, such activities are legal under Faderal law, but ars being
challenged by NGOs),

Government response - policy and legishation

Although Federal Forestry Laws per se do not exist, there are sewveral
impottant environmental acts which have an impact on forestry operations.
Two of the most important are the Endangerad Species Act and the clean
air and water acts and amendments.

Forestry law in the USA has been enacted mainly 3t the state level, and
differs considerably between states and regions. Although considerable
lagislation has baan enacted over tha yearg, the Endangerad Species Asts,
which is ong of the mainstays of environmental protection in the US is
"under increasing threat from Conservatives in congress, who think it
protects endangered species at the cost of sconomic development and the
rights of landowners (Mew Sgientist Vol. 146, No 1274 p9).

ndustry response - policy and practice

With th& increasing pressure for forests to meet defined goals of
managament, an industry assogiation, the American Forest and Paper
Association, has led the way with the production of a set of ¢riteria for
sustainable forest management. Confermance with this standard, which
cavers good working practices, consideration for other peopls impacted by
forestry, research and education, will be a pre-raguisite for membership of
the Asgseciation from January 1996,
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In the squth-gast, management is relatively intense, but well-glanned. Thera
are strong emphases on: soil mapping and site capability assessment; site
risk assessment; controlled chemical use regimes (there is & resistance o
notions of banning herbicides and pesticides); contrelled burring; breeding
programmes; and objective-oriented management planning. Larger
companies are making more prograss in environmental factors than social
factors, because there is a perception that social needs are often taken care
of through other means. Large forests tend to be zoned rather than multi-
use, but often such zoning is subtly designed to creste a shifting mosaic of
different forest types wvithin a natural forest framework. Smaller landownars
are much less aweare of the different imperatives for SFM. The American
Forest and Paper Association is attempting 1o turn the loggers, who harvest
for small landawners, in improved farestry.

Canada

History

The development of Canadian forestry has been characterised by an early,
unregulated, exploitative stage, followed by a centralised administrative
stage that failed to reflect the variable and ever-changing ecological
character of the resource, and therefore failed to achieve sustainable
resource managemant. This led wary recently 1o a stage in which forest,
managament has becorte increasinply ecologically-based, including
ecolagical site classification, ecalogically-based tree crop species selection,
and canservation of the tree crop gene resource. There has alse been an
increasing cancern for wildlife, fish, recreation and landscape aesthetics
{Kimminz, 1891, However, thare remains a significant proportion of
exploitative forestry.

Forest covar and ownership

Canada has 417.% mithon ha of forest (45% ot land area) of which B6% is
considersd 'commercial forest’. Softwoods make up 63% of fargst cover,
hardwoods 15% and mixed hardwoods and softwoods 229%. Most forests
are gven-aged dus to cyclical disturbances such as insscts or fires.
Approximately 12% of forests are protected by policy (sensitive sites) or
leqgislation {heritape forests).

Forests in Canada are 94% publiciy owned, with provincial ownership the
muost important at 71%, while combined federal and territorial ewnership
is 23%. The remaining 6% is privately ownad by 425,000 awners.

Tvoes of pulp-producing farest

The main wood fibre producing regions are British Columbia and Alberta,
and Ontario and Quebec, which tagether produce about 87% of Canada’s
total. Muost of the wood fibre in Canada will continue to come from old
growth caniferqgus forest until wel! into the next century whan significant
areas of second growth regeneration will have reached ratation age. Most
pulp production is from coniferous species with hardwoods contributing less
than 15% of the total voluma. There is little plantation forestry in Canada,
especially with exotc species and plantaticns of faster growing species Tor
pulp production are relatively recent in most of Canada, However, thers is
some use of improved varigties of species such as Pppulus, which is
generally planted on private land, particularly through Teases of privately-
ownead farmland.

O C OO0 C 0o 00

O 0 00

1

-
-

O O O O O

&

OO0 Cc oo 000

Q

O o 0 Q0

@:




O

)

SHSES

- FR P
I':...-’ — L

¢
Ry

S O S & S GO O A S I S R

L CC

C o

Appendix 2.7

Main management fssues )

In the past, due te the extent of the forest resource little thaught was given
o managemerit and areas were left to regenerate naturally following
harvest.  More recently, with the advent of mechanization and the
continued growth of markets, forest exploitation has become more rapid,
Consequently, there has been increasing regulation and control of the foraest
industry with emphasis on ensuring adequate regeneration following
harvesting. One form of forest tenure is the allocation of valume-based
cutting rights an public land to companiegs who then have responsibility for
regeneration and care of the harvested area until the trees are "free to
grow’. However, with no automatic rights to the next harvest, companies
have little econsmic incentive to invest in optimising regeneration bevond
what is requirad hy reguiation.

Stakeholder pressuras end debates

Recently, there has been strong criticism of Canada’s fnrastr-,r practices
fram both within and outside the country. This is largely because of the
dependence on exploitation of old growth forest with extensive clear-
sutting being the main form of management ifor economic reasons - to
cover the costs of access, snd for biological reasons - ta control
windthrow, pest and diseass risks. The issue has been epitomised by the
strong and sometimes violent campaign to prevent harvesting in Clayoguot
Sound. This debata eventually led ta the establishment of 2 scientific panel
which has proposed stringent guidelines far future logging activities.

One serious issue in Canadian forestry is that of land rights. Indigenous
people ciaim iarge portions of the country and although there is an on-going
process of investigation into land claims, it is extremely slow, so that many
areas are exploited befare land claims are settled.

Government response - poficy and fegisfstion

Some provingial governments have responded to public pressure with the
introduction of tough forest practice ragulations. The annual allowable cut
in British Columbia s now bsing reduced, with some forest areas 1o be
withdrawn fram preduction. The Federal Government has boen involved
with the development of criteria and indicators for sustainable forest
management through the Monireal Process, and industry has been
prominent in efforts to develop an international standard of forest
management through the International Organisation for Standardisation
{I30). In 1994, the Canadian Council of Forest Ministers produced 'The
Canadian Approach’ which is a set of criteria and indicators of forest
managermant, a national interpretation of the Montreal Process, to act as a
basis for the asssssment of forest practices.

Industry response - poficy and practice
Industry in Canada has been mixed in its response to envirgnments!
criticism.  Same companies have attempted to improve practices and
consult to a greater degree with NGOs:

‘We st MacMillan Bloedel are scutely aware that our company’s
environmental performance is by far the most intensely scrutinised
of 3l forest products companies in BC, if not in the world. We accept
the profite and the responsibility ... we ere taking extraordinary steps
te enswe that our operstions respond to society's changing
environmental expectations” (MacMillan Bloedeal, 19541,

Companies hava great difficulty, however, in kesping up with the speed and
uncertainty of market changes in enviranmental demands. For example, in
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spite of the ahove, Machillan Bloedel have very recently lost their contract
to supnly the New York Times. While athar companies rerain saomewhat
antagonistic, there is a general trend towards greater openness and
involvement in environmental injtiatives.

MNew pragtices in western temperate Canada include: the creation, at
younger ages, of ald-growth structural features in second-growth stands;
modifying claar-cutting and leaving older and dead trees: different thinning
regimes to result in more complex stands; and other changes to result in
morg uneven-aged forests. Such "Mew Forestry” practices emphasise
multiple ugea in forests, rather than zonation.

Brazil

Hisrory

Eucalypt=s were first intraduced in Erazil in the early 1800s ag ornamental
trees but afready in 1906 afforestation started to provide fuelwood and
sleapers for railways. Besides Fucalyptus. exotic pines were introduced
fram Southern USA, the Caribhean and Central America, to replace the
depleted Araucaria forest {Suchek, 1981), In 1985, a Brazilian Forest Code
allowed the development of new forests by giving fiscal incentives for man-
made forests, thereby providing the key 1o the growth of this sector. As
a resull, ptanted Torest area n Brazil grew from 470,000 ha in the 1980s
to 6.2 miflion hectares in the 1890s, of which 3 million hectares is in
eucalypt plantations, Plantation developrant has continued since the major
government incentive program was eliminated in 1987, at a rate of soma
100,000 ha per year, mainly supported by the pulp and paper industry
{Suchek, 1921). But opposition t¢ "monoculture” plantations and intensive
use of herbicides and insecticides has caused them to be prohibfted in some
areas.

Forest cover and ownsrship

The Amazonian forast, for which Brazil is bast known, used to cover 40%
of the 850 million ha of land, but today it has dropped to 36%. The Atiantic
forest, which once covered 10% of the land area now covers less than 1%,
Similariy, 90% of the temperate Araucaria forasts have disappeared. The
Cerrade, a low-density savanna forest region has been reduced from 20%
to 12 % of the land arga. The entire plantation area, 8.4 million hectaras
of pine and eaucalypt, i privately owned and less than 1.5 millian ha
belongs to the pulp industry on which Brazils pulp and paper industry relies
almost exclusively for it2 raw wood fiber reguirements WHRI Lid., 199%).
Howaver, little of this plantation area was developed on land previously
under natural forests.

Types of pulp-praducing forest

The most important pulp groducing plantations are of exotic hardwoods,
primarily eucalyptus. There is some use of mixad tropical hardwood but it
i& a minor contributor. Brazil s now the warlds biggest supplier of
eusalyotus pulp and, as a result of very successful breeding programmes,
has some of the highest yields in the world. In particular, investment in
breading and clonal propagation by companies like Aracruz Celulose has
bean extremaly successful in ingreasing the vield of plantations. Yield
improvements of up to 700% have been reported (Sunder, T988),
Maximum annual growth ratas can reazch 40miha’, ten to twenty times
maore than in Scandinavia, and in general, production levels are now 3 to 4
times greater than the 1960s. This means that a mill can reduce its forest
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Appendix 2.9

base to 37% of the griginal area, or expand pulp production by 160% from
the same base {Suchiek, 1981),

Main managemant /ssues

Plantations are cultivated intensively, including sail preparation,
cultivation/wseding practices, chamical weed control, insecticides and
fertilisation. Weeding is one of the most costly silvicultural treatments,
tagether with the cost of insect cordrol. Plantations are clear-felled and the
harvesting operations still rely primarily on chain-saw/skidder operations.

Stakeholder pressures and debates

As the area of plantations expanded, there was maunting criticism about
alleged adverse sffects of eucslypts on soil, the water cycle, wildlife and
local vegetation. As a result, some states passed laws prohibiting the
pianting of sucalypts on newly acquired land. This, in combination with
rising land prices and oppaosition from anviranmentalists, aod fuallad in gact
by adverse opinion regarding plantations in other tropical countries, has led
10 a shift in emphasis away from planting new areas to replanting harvested
areas with improved, faster-growing planting material.

Government response - policy end fegisiation

In order 1o establish a forest gplantstion, a permit of the federal
environmental agency IBAMA is required. [f the land has already been
affecied by human interference the permit can be easily obtainad.
Canversion of tropical rainforest, however, is generally not permitted.
Environmental laws specify that natural vegetation must be maintained on
at least 20% of the area, inchuding streameids riparian zones of ot least 30
metres. Legislation and social pressure means that conditions for plantation
employees are reasonzbly welf regulated,. particutariy relative to the
conditions for agricultural workers,

Industry response - policy anid practice
Some companies have increased tha proportion of indigenous vegetation
above the régufated minimum. For example, Aracruz Celulose has 1 ha of

.indigenous forest for every 2.4 ha of eucalyptus - some of which have been

enriched by planting native species to enhance riparian areas, reinforce
biodiversity corridors, and act as barriers to pests and diseases. The pulp
industry in Brazii is faifly integrated, with most wood fibre produced by
plantations owned by pulp manufacturers, This has led to some debate over
land rights, but has alsc provided employment in rural areas, with an
estimated 4 jobs generated for each hectare of plantation (Ondro et al.,
1985).

South Africa

History

Environrnerial awareness of the impacts of forest exploitation Legan as
aarly as the mid-nineteenth century with concerns aboaut the effects of fire.
In the 1920s, controversy about the effects of afforestation on water
supplies bagan, and continues today. As a result, there have bean controls
on afforestation for the last 23 vears. More recently, a Cade of Practics for
Harvesting has been developed by the Forest Engineering Working Group
of South Africa [Forest Engineering Working Group of South Africa, 1295},
loosely based on a code developed in New Zeagland, but adapted for the
Sauth African situation.
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Forest cover and ownership

South African forests comprise plantationg, natural forest snd woodland.
Almost 30% of ‘forast and wooded fand’ in South Africa is woadad
grasslands with Tess than 40% canopy cover. Total closed forest covers
about 3 million hectares, of which 47% is plantations, MNatural woodlands
make up 42%, with natural forests just 11% of the toral. Commarcial
forestry relies entirely on plantations, composed mainly of sxotic species
{usualiy gucalyptus, pine or wattle),

Thera is a marked degree of concentration of ownershig in commercial
forestry in South Africa, together with a high degree of vertical integration.
Public cgntrol of plantations is operatad through a partly-privatised wing of
the former forest service - South African Foresiry Corporation Lid
{SAFCOL). Large companies own most of the commercial forest and
tarmers own relativety |ittle, although the last 10 years has seen a rapid
grovwih in the humber of black farmers participating in forestry. There are
three msin modes of development for small-scale plantations:

Farmers with rights to cornmunal lands in districts close to markets
have planted eucalyptus (£, grandis) or watile (Acacia mearnsi} in
lots of 0.5 - 2 ha on their own initiative.

" Twwo larpe companies, Sappi and Mondi, have initiated contract
outgrower schemes as part of corporate social investment
programmes and commercial schemes,

. The South African Wattle Growers Union has opened its membership
to small wattle growers whom it actively supports through extension
services and loans.

As a result, there are now more than 7,000 farmers involved in forestry,
but their contribution to wood industry remains low at ahout 29% |
Department of Water Affairs and Forestry, 1935).

Types of pulp-producing forest

Flantations produce afl the fibre required far pulp. In SBouth Africa s lot has
been learned from the vegetative multiplication and clonal forestry schemes
in Brazil, epecifically from the "success stomy” of Aracrnuz FlorastaliCelulose;
interspecific hybrids are hecoming increasingly impartant to the South
African industry, Prasently, hybrids of the subtropical eucalypts are the
most prominent, but exotic Pinus species are also receiving attention
{Denisen and Kietzka, 1993al. Thera is a strong emphasis on sitefspecies
matching (Denison and Kistzka, 1293b), and an setting up plantations with
specific single products in mind {sawlogs, pulpwood and mining timber
being the most important).

Main management issues

Parallel to current developments in Brazil, the management standard of
plantations of genatically improved materizl is quite high. Poor sites receive
intensive site-specific fertilisation strategies, In general, the hybrids can
tolerate the limiting factors of soil, climate and terrain conditions, and
appear to withstand stress more readily than the pure species. For this
reason sitéfspecies matching is carefully planned according to a natural
resource data base {Denison and Kietzka, 1993a). Harvesting is usuafly
thraugh clear-cuts with chainsaw felling and skidding,

Stakeholder pressures and debsatos

The main social issue facing the forest industry in South Afrfea over the
next few vyears is the broadening of forest operations to benefit the
disenfranchised black population as part of the country-wide rastructuring
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Appendix 2.11

oceurring in post-apartheid South Africa:

"The era of an industry, conservative, seff-sufficient and perhaps
somewhat complacent has come te an end, However, it is to become
part of the new South Africa, to recognise thst there sre other
aspects of our natigna! life, hitherto fargely neglected, on which
forestry impinges and on which forestry must in future have a
positive effect.” |Asmal, 1295}

One of the main environmental issues is water consumptian, which ig of
grovwing concerm in light of scientific assessments that the climate is
becoming more arid long-terrmn, and the reductions in vields that have been
experienced o©ver consecutive droughts (20% has been common),
(Plantations are considered te compete with agriculzure and industrial
development and must generally apply for water permits.} A further issue is
the narrow genetic base of plantations, particularly because further disease
apidemics as well as climatic extremes are caonsiderad to becoms more
frequent ocourrences,

Government response - policy and legisiation

In July 1895, aconsultative dooument was produced (Department of Watar
Affairs and Forestry, 1995) which cutlings a radical set of proposals on
which to base farestry practice, including social equity, and the greater
involvement of women. Regcommendatians are given for the establishment
of commissions 1o assess the legitimacy of land claims. The document also
covers ecological sustainability and economic stability, recognising the role
of forest business in the country, but also emphasising the current low
number of beneficiaries. Following consuliation, tha document will be usad
as a basis for development of a new national forest policy for South Africa.
it iz expectad that this will give impetus 1o a major review of the social
aspects of forestry and of caorporate roles, which would have global spin-
offs,

industry response - poficy and practice

In 1985, a set of guidefines for environmental conservation managemeant
was produced by the South African Forestry Industry, including an
Envirgnmental Statement covering integrated environmental managemant;
sail, water and air; natural zreas:; cultural assets; efficient resource
utilisation: work and fiving envitonmenits; and sormmunication and education
(FIEC, 1994},

However, the integration of the black population in the economic system
iz probably going to be one of the major issues in the naar future. Some
companies acknowledge this: for instance Mondi, one of the two biggest
pulp and paper companies in South Africa, has initiated a project in
KwaZulu {Matalt where farmers grow eucalyptus on a commercial bagis on
under-utilised land. Mondi provides the management, the technical
expertise, a guarantsed market and superior clonal plants. There are already
800 farmers involved with 1800 bha. In future angther 12,000 ha can enter
the programme, which wilf pravide Mondi in due course with 200,000
tonnes of fibre par annum, This means that Mondik mill in Richards Bay
will be supplied two-thirds by Zulu-farmers {Denison and Kistzka, 1993al.

New Zealand

History
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The current state of New Zealands forest estate is the resuit of two waves
of colonisation - the first by Polynesisns about 1500 years ago and the
secand by Europeans starting in the early 1800s. At the time of first
human gontact, forests covered an estimated- 20 million ha, 78% of the
couritrys land area. This had been raduced to about 13 million ha by the
tirne of European settlement and was further reduced, fargely by clearance
for agriculiure, 10 the present 6.3 million ha {Puray-Cust and Hammond,
1995}, Larga-scale planting of exotic conifers during the 20th century has
resulted in the creation of a commercial plantation estate of about 1.4
million ha and now maost of the remaining indigenous forest is in reserva
with virtually all of the weod produced coming from these plantations.

Commercist pulpwood forest types and ownership

Radiata pine, which comprises 30% of the plantation ares, is by far the
dominant plantation speeies with dougplas fir making up 5%, other exotic
conifers 3% and exotic hardwoods 2% (Lane 1995},

The pwnarship structure of the forest estate has changed dramatically since
the initiation of Government policy in the mid-1980s to withdraw from
commercial enterprises. This led to the dis-establishment of the Forest
Service in 1887 and the subsequent privatisation of the Crown Forestry
assets. Now large corporations lincluding the state-owned forestry
companies} control moce than 1 million ha, about 74% of the plantation
area. The pulp and paper industry is dominated by five companies; 2 large
firms, together responsible for 70% of the production, and 3 smaller ones.

Main management issues

Radiata pine plantations generally produce pulpwood only as a by-product,
if produced at all. Efforts to improve productivity include selsction and
improvement of genetically superior planting material through a co-operative
breeding programme, and an intensive managermnent strategy, including
pruriing and thinring regimes to maximise value and volume output. ltis
projected that management intensity will increase as the estate expands
{Ministry of Forestry 1993). As this essentially means pruning and thinning
for preduction of clear sawnwood, emphasis will be on products other than
pulpwood. Harvesting in plantations tends to be less mechanised than in
Scandinavian forésts and is mainly done by chainsaw. In general the
managermant is increasingly incorporating environmental considerations.

Stakeholder pressures and debstes

Environrmental concerns about plantation establishment, largsly focusing on
issues of monoculture, first emerged in the early 1970s. Initially these
ware fuelled by concerns about ceonversion of indigencus forest ta
plantation in the Central North Island and the West Coast of the Scuth
Island, in the latter case, involving proposais to use southern beach for
pulp. The concemns led to broader interest in how plantations were
managed and the naed to address issuas other than tmber produstion.

In 1991, this resulted in the representatives of the forest industry and the
main envirpnmental and forest recreation groups signing “The New Zealand
Farest Accord”. In the Accord the industrial groups undertook to exclude
areas of naturafly-occurring indigenous vegetation from conversion to
plantation, while the conssrvation groups acknowledged the importancs of
plantation forestry. Currently, the New Zealand coramercial plantation
sector and Mew Zgaland environmental and recreational organisations are
attempting te define what is meant by sustainable commercial plantation
forest management and have produced a draft set of principles {Anan,
1995],
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(Fovernment response - peficy and fegisiation

Increased public environmeantal concern and the resulting pressure on
government has resulted in the Resource Management Act, which wvas
introduced in 1991 and amended in 1993. The Act integrates existing
grviranmental [zaw by focusing on the control of adverse effects rather than
prescribing activities. Activities are to be defined st repional or district
levels as permitted. controlled, discretionary, prohibited or non-complying,
depending on their effect on the environment. Implementation of tha Act
will therefare vary between areas but is expected to influence where and
how plantation forestry is carmried out,

industry response - policy and praclice

The forest industry is now generally taking a pro-active stance in achieving
cansensus on enviragnmental matters.  Apart from its support of and
participation in tha development of tha Farest Accord and its present
involvemant in the definition of commercial plantation criteria, it is also
participating in the development of regional policy standards and regional
and district plans as required under the Resource Managerment Act. [0
particular it seeks to demonstrat® that plantation forestry can be
implsmanted sustainably thus ensuring that in most situations it should be
a permitted activity with minimurmn controls and restrictions. The Forest
Code of Practice, which includes principles covering soif and water values;
scenic values; cultural valuses; recreational values: scientific and ecological
values; farsst health; site productivity; off-site impacts; safety and
commercial has the stated aim: "To plan, manage and carry out forestry
operations in a sustainakle manner™.

Indonesia

History

The Indonesian pulp and paper industry dates back to the 1920s, when
the first mill was puilt. From 1930 to 1975 the sector developaed along
with the general industrial devalopment. From the mid-saventies the
sector has been expanding in terms of production volume and relative
pgrawth rates [FAD, 1830), To meet futuré demand for fiber, an
aggressive prograrmme establishing industrial plamtations was undertakean
beginning in the 1980s. In 1887 self-sufficiency in paper was achieved
and Indonesia became a net exporter of the product (WRI, 1888}

Forest caver and ownership

indonesia has a total of 142 million hactares of closed forest; 75% of
the land area. Production forest covers 54 million ha; approximately
33% the total forest estate, In 1980 the ares of established industrial
plantations was about 1.5 million ha with a hardwood-softwood ratio of
70:30 (Sharma, 1882). By 1993 the area of industrial plantation in
Indonesia had increased to 2.2 million ha of which 70% is owned by the
Federal Gavernment IWRI, 1995},

Types of puip-producing forest

Indonesia went through approximately 20% growth in the development
of the pulp and paper industry between 1980 and 1988 (Sharma, 1992),
and has ambitious plans for establishment of industrial plantations. Qver
half the wood fibre for pulp in Indonesia comes from mixed tropical
hardwood. There is now a great emphasis on plantations. Short-rotation
plantations {Hutan Tanaman Industri - HT!) are in effect concessions,
often on "conversion forest™ to develon plantations for 35 years alug ana
rotation, Acacia mangium is the most commanly-planted tree [(30%),
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followed by Eucalyptus, Albizia, Gmelina and Pinus. Six million HTI
plantations are planned, most of the production being used far pulp, Ong
million ha have slready been established, and 1997 will mark the
maturity of the sarliest plantations. Even though puip production
capacity in indonesia is expanding, it is expected that the plantations will
soon be able ta provide other Pacifie rim pulp mills in sddition to those in
Indonesia.

fn 1988 a volume of 1 million cubic meters was used by the pulp and
paper industry. By 1293 the area of industrial plantatian in Indonasia had
reached 2.2 million ha and the annual pulp manufacturing capacity is
projected to expand. Itis expected, however, that the plantations wilf

produce a surplus of fiber despite the expansion in pulp manufacturing
(WRI, 1995).

Stakeholder pressures and debates

Indonesia faces escalating attacks for the destrusction of its natural
forests. These attacks threaten to be translated into restrictions or bans
on imports of forest products. According ta Indonesian officialzs this
concern is sometimes genuine, aithough often ill-informed, whils soms
appear close to an attempt to Use the anvironmental issue as a cleak for
protectionist purposes (FAD, 155801 One of the debates concerns the
legitimacy of the official "conversion forests™ available for plantation
development or agricufture. Salvage logging from these conversion
forests is clearly capitalising the forest and pulp industries during the
period while plantations are growing, providing as it doss 40% of all
industrial roundwood production (1993 figures}. The government has a
highly regulatary approach to the forest industry. Although the
government has established large areas of forest under protection and
conservation categories, enforcement of regulations is said to be weak.

China

History

The first eucalyptus trees were brought to China in the 1820s and after
1943, when the Peoples Republic was formed, plantations were
established, In the 1950s and early 1280z a significant increase in stogk,
coming from local seed sources took place. In 1972, in co-operation with
the FAQ, species {especially hybrids) suitable for tropical sites were
intraduced. At the moment there are still approximatsly 200 species
varieties being cuitivated, but often without knowledge of the pravenance
which has resultsd in low productivity (Turnbull, 1281).

Forest cover and ownership :

China is a country rich in native species but poor in forest resources. In
1948 the forest cover was estimated as 8.6% of the total land area,
despite efforts since 1910 to increase the forest area. In 1921 the forest
cover had reached 12.7% [122 million hectares] and a policy decision was
made to increase the forest cover to 20% of the total land area by the year
2000, which means afforestation of some 2 million ha per year {Turnbull,
1981,

Tvoes of pulp-producing forest

China's wood fibre supply for pulp production comes predominantly fram,
plantations: exotic hardwoods (eucalypts), indigenous hardwood {Popotus),
and indigenqus conifers {Abfes and FPinus). Howewver, there is alse a
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substantial contribution from managed regeneration and old growth conifer
farest. The principal species planted since 1850 are Fucsfvstus oftriodora,
£, exserta, and £ globuius and in the southern provinces there are large
areas of commercial plantations of Fiaus massonisna, P.elfiotti, P.catibaea,
and P. tagde. The established induatrial plantation area in China is about
12.7 million hectares and the paper and paperboard production in 19588
was over 14 million tonnes.

Stakeholder pressures and debates

In China enviranmental issues are a relatively new pheanomsnon: much of
the pepuiatian is pear and environmental concerns have a low griority. In
addition, the government has not encouraged orgamised dissent. Ths
prassure an the government in connection with environmental issues has
been on the international stage.

10. Russia

History

At present, the vast and globally significant Russian forest sectar is in crisis
and many of the prevailing problems are rootad in the inefficiencies of the
former command-and-control sconomy. Since 1289, pulp production has
dropped fram 2.2 million tonnes to 1.3 million tonnes by 1994,  An
emphagis an production targets {and nat profitability) under the communist
regime, combined with the lack of an economic pricing structura, meant
that timber was treataed as a virtually free product of infinite quantity,
resulting in extremely inefficient wopd use. Timbar Ioss in harvesting
oceurred at an average rate of 40%. In addition, the paper industry was
not seen as a strategic one and, therefore, no investments vware made in
the mills. As & result, Russian mills use three times the timber to produce
the same finished preduct as their non-Russian competitors (Abusow,
1895). Hawaver, in 1988, of the 380 million m3 of wood harvested in the
USSR, the pulp and paper industry consumed only about 12 - 15% {LTS,
15885).

. Forest cover and ownershig

Tha land arez of Russia is 1182 million ha of which 870 millicn ha iz
potentially cormmmercially viable farest land. A quarter of the worlds forests
are located within Russia, including 50% of the worlds coniferous forests.
There are ovar 550 million ha of conifercus forest, more than 100 ha of
soft deciduous (birch, aspen, etc.}, and some 20 million ha of hardwoods
{mainly oak and beech). The government owns the freehald to all the
forest resources in the Russian Federation (LTS, 1935]). In recent years, it
has {on paper at least) placed large arzas of forest under protection and
ecosystem conservation catagories.

Tvoes of pulp-producing forest

The extent of pulp-producing forest is encrmaus. However, these arg
mainly natural forests. In this century, a total of over 71 million ha of
planting has taken place and the vast majerity of this bas been with native
coniferous species in Eurapean Russia. No second or third rotations exist,
dus to the current lack of suitable management practices and the long
harvesting cycles {frequently over 100 years for coniferous species).

Alain management issues
There Is a iong tradition of forest management in Russia recorded over
several centurigs. However, due to poor harvesting practices, very large
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clear-cuts, heavy grosion-causing machinery, and high logging intensities,
the wvegetation strustura often changes towards ¢ne with a higher
component of pioneer speciss and plantation-like structure. The current
failure in the management of Russian Torestry is not due to a lack of
administrative structures, legislation or intentign, but a continual and
widespread disregard for the laws and regulations far short term benefit,
lack of financial resources within the Forest Service to function effectively,
and lack of infrastructure (only akout 30% of potential commercial forest
can be acgessed). The general view that the forests in Russia are being
aver-exploited in certain areas - such as European Russia, where the annual
harvest is in axcess of the allowable cut - is certainly true on a localised
basis. Considerable illegal logging takes placa, i.e. the felling levels are in
excess of those specified in the felling license or felling is taking placa
without any lepal approvzl, Despite lacalised overcutting, Russian forests
have been harvested at about only 20% of annual allowable cut for some
years (Shutov, 195958), There is an almost overwhelming set of probable
reasons for this: too many, inefficient authorities involved; lack of clear
decision-making autharity and coordination: poor . silviculture  and
migmanagement; lack of skilled labour; fires and diseasges; air pollution in

European Bussia; inefficient wood-using industries; marketing problems;

lack of fuonding: unclear tenure; and poor wansportation (Nisson et &,
1952),

Stakeholder pressures s debates

With the current erisis in the Russian ecomamy and employment,
envirgnmental concerns are not especially high priorities with the population
at large, However, there is international concern about clearcutting of the
boreal forests.

Governmant response - policy and legistation

Officially, a clear trend is emerging towards preserving productive forest
areas for environmental, agsthetic, recreational and scientific reasons, and
forest product companies are being forced to turn to new sources of fibre
{Abugow, 1888). Howsver, regulations are not enforced due to lack of
furids in the Federal Forest Service of Bussia, and there is considerable
ambiguity on institutional mandates. This formerly had responsibility for
both industrial production and forest protection but recently, industrial
enterprises have hean remaoved from tha Forest Servicek  direct contrgl.
Since therg 5 no conflict of irderest any more within the Service, the
industry has heen expected to becormne more responsible and efficient in
their forest management practices, especially since they have been
privatisad.

Industry respornse - polficy and practice

State-owned enterprises were converted into profit-seeking companias,
ownad and controlled by their former directors. Despite the privatisation,
reductions Iin waste and inetficisncy have not occurréd. The privatised
companies are managed in a2 economically opportunistic way. Given the
uncertainty of their own futurs status, the ownership structures of their
enterprises, and the possibility of a future with enforced legislation and tax
collection, the managers have little incentive to take the long-term vigw.
There iz littlie ta suggest that heavy overcutting will not continue or
increase in accessible areas. Where there are threats of foraign companies
“free-riding™ on this incentive for over-exploitation (as opposed to SFM) -
for example, some Asian companies in eastern Siberia - the prognosis for
forests os not good. The Gig issues, therefore, concern the current set of
incentives to exploit the natural forest, rather than technical issues of
forest/plantation management,
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The questionnaire sent out to companies
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CONFIDENTIAL

PAPER FARMING: AN ASSESSMENT OF CURRENT PRACTICE

Pulpwood Plantation Company Questiannaira

Compan‘f

I PLANTATION SIZE AND LOCATION

-f;ln whlch cuuntr'yt are !,four piarrtatmns ]aﬂated -F: :f

- .whmh regmns ara 'l_.rﬁur ptantmmns- ﬂca‘ted ;,__ st

?@What ig: the mtai plantatmn area managed hy ypur Cﬂmpan‘sf ? ha
i.:What is- the current ar]nuai rate ﬂf .p.rj.anﬂng new areas ? ha
‘What i the Surrent. annual rate: of’ harwest ? ha
: Whatels thie: currant annua! rate nf rEQBnaratmn of harvested areas ? ha
':"What is: thie. planned maxlmum area of: plantatign? T - ha
What preportion of the planted area ls in first r::r subsequant rotations ?

Flrst rnta‘tu::'r"i” % Eecand rutatmn i Subaequent mtatlcir';s %

H. MANAGEMENT INTENSITY

A Mechanisation

What pmpamon uf your operatmns are mechanlsed ? I ::-35% 1

Slte preparatmn

Plantmg

'.-.

Mamtenarrca {waedmg, thmmng. prunmg Bic: :l

Haruestmg {fai!mg; huckmg, tnmmlngl

Do you vary the use of menhanlsa‘cmn in relation to:

Yes.

Mo

l:hﬁer'ent tarram ?

leferent vegatatmn:wpfa’?. FRCEE

E.uffe rant' smi- typa?

O 00000

;Djffererrt EXpﬂsures to: publli}VIEW?

@SGS 5055 Foresiry

1
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E. Soil

Are there arsas of \,rour plantatmn ares where surls are inherzntly fragile ?

YEs _: : !'«:_l_i:':'._. ' an t knmw

“It'yes, what parcentage:of the total ared:? %

Do you carry out any operations that potentially affect soil structure or fertility adversely?

ves bNeb

"'.'sﬁ'ir"-.'s'cia}iﬁ&a't_i_c_ﬁ'- L

W'tndruw __g., plimg ‘&ind. burmng slash:if.

Mach.__._ 8 piam:mg

i Machamsed mter-ruw cultwatmn

.'_-Gmund hasad harve&tmg

Does soil erosion oceour as a result of any of the above operations ?

it yos: Gvedetalls? <

Do you lose substantial quantities of nutrients, either from the soil or in harvestsd treées, over gach
rotation ¢

Yozl Fomes| | Doitknow:

@ SGCS SGS Forestry Caford Centre For Inaovation,, Mill St, Gfaed 02 01X, United Kinglom
Tol: +44 865 202345 Fox; +44 265 790 441
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. Fertllisers -

Do vou use fertilisers 7

voo | LN

I fertlirsers Are usad whrat are tha tvpes and apphcatmn rates ?

Fertiliser type. i Crop age.at time of ap;ﬂmatmn _Quantity:applied fha

Are there any fertlIESEr-ralated Ieaﬂhlng losses to groundwater or streams 7

: -Y:n_a'"si:.;' Mo ‘Bon't knnw

Do you have any specific management guidelines aimed at matching fertiliser appligation to plant
uptake, and mlnlmlsing [ussea ?

::“f_{é;'_s._:; © Ne Dr;m t: knuw

D. Pests and dissasas

What Ievels of pasts and dlseases da vuu have currently ?

Wow. | I Metium] | +igh

DD .?m'yr pests of dlsaases cause psrtlcular pmhlams ?

Do you uge chemical pesticides or herhicides to control pests and dizeases 7

Yes. Ne:
Jf yesf Whlch pesfmsdes and herhlmdes da w,mu uBe;. and inr what quantlt i
. F'estn:;lda or: herhlcl@g_name i T Apphca‘smn raatefhaivr“'
ASGS 568 Forestry Oiord Centre Por Innovatian, Mill St, Oxford OX2 01X, Urited Kingdom

Tel: +44 863 202345 Fax; +44 865 790 441
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What levels of pests and diseases do you expect to have in the future ?

Low ‘Mediurn High

Lo you expect your use of chemical pﬂsticides and herbicides to increase, decrease or remain
unchanged ?

Incraase. Decreasey No-change

E. Water management

Do you have a water managemeant paolicy ?

Bo you monitor groundwater levals and streamfiow from the plantation area, and if so, have there
been ary changes ¥

Grﬂundwater Yas --No: - ~ Increase D]?._&t:‘éasg;;;;
levels ...~ F . P i :

Stiganflow . Igrease:.;

Do you monitor the quality of water leaving the plantation, particularly suspended sedimant loads,
levels of dissolved nutrients and pollutants such as pesticlde and herbicide residues ?

. Monitored © '} . Changes: " -

-Sugpended | Yes. Ng - Increase . - 5_ Dacrazse: . ‘Don't
:sediment load. +.. . - e ; Y I A  krigw:

:::!j'iéé:'dl'ﬁéd'--l'_ Yes:: ';-Nn'::.'__i " Incresse - | “Decregse.
Autrient load | ' T ‘ R o o

“Decrsaser| | Donit

M. GENETIC DHVERSITY IN AND AROUND THE PLANTATION
A. Planted trees

VWhat trea species are used in your plantation and what proportion of the total area is planted with
gach 7

Species 0 il % of-areaplanted with this'species - |

BDSGS 565 Forestry Oford Centre For imnvation, Mill St, Oxford 0X2 OX, United Kinglom
Tel: +44 865 202345 Fax: -+44 365 790 441
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How impartant was each of the following eriteria in selecting which spacies to ptart ? {1 = not

censidered, 2 unimportant, 3: moderately important, 4: very important, 5: criticail

ST

T

}QPu!p quaht',r

:':Market price. fnr prm:iucts L

éiSL.[ItEblht’g' fx:-r thﬂ sjta

zj-Pntem:naI ﬁ:rr mu[tlpla use

Grnwth rate

Past-and diseasze resistance

:"S'acurit:,r-wa: sead. 1snurs:e N

."_1Ease nf managem ent

-l.-ﬁval:lﬂhl]ll? ﬂi sﬂwcu]tural ma‘urmatmn

K Eculng;cal heneﬂt tu arEa

: Importanea {hr inﬂlganous wﬂﬂilfe -

.Dther. please spemﬁr

What prﬂportmn of your plantations are planted in smgle or in mixed species blocks ?

Slngle specles % Mlxed spemf:s ' %

What fs the average and maximum area of a block ptanted with a single species ?

_Ave:aga_ S ha Mammum ' __1 ha

>85 % 50 -85 15 - 50 %' < 15 %

fra

ha

Do you have a regular program of clona replacement ?

Yes| [N

I yés: Ho-w-fr-eql,J_E_m]v:.are--clunes.-ré_pla_-::eﬂ r A Evary

years

Bo you have a pregram of planting indigenous trees ?

Yes| [ Mo

@SGE 5GS Forastry

Ouxford Centre For Innovation, Bl St, QOxfond £8X2 IR0, United Kingdom

Tel: +44 863 202545 Fax: +44 BES 790 441
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| ves- What s the appmxlmate mnumber of mdlgeneus saadlrngs planted per 1009
exotic seedlrngs

If yes: Which.indigenous species do you plant?

B. Biediversity of the plantation and its surroundings

[ your plantation in a single contiguous block, multiple large blocks, or many fragments ?

S_i'ng_le contiguous: hlock - - Largs separate biggks - Fragmenits- -

It your plantation has been establishad in multiple blacks or fragments, what is the maximum and
minimum size of the blocks or fragmants 7

Max:mum ha [\ Fimimum ha

How was land used |mmad|atel~_.f before establishment of your plantations ¥

FI‘ITTIﬂr‘p" Turest o i %

Sacund Empr farest

Natu ral -grassland: .

Deg radad [and

kL

Agrlculturm I’and

Dtﬁ er- !B‘laase spe mfﬂ

Does your plantation area include patches of natural forest ?

-Y_'ES' NEI

It yies: What is the.proportioniof-atural forest within the plantation matrix 2. %

Are buffers of natural forest left slong watercourses 7

w

Yes. * No

Are corridors of natural forest maintained to link forest fragments ?

Yos Mo

Have there been any studies of indigenous plants in the plantation or in other piantations In the
region 7

Yes: " No’ Don't k_np‘-"f:.

@SES SGS Forestry Oxford Centre: For nnavation, Mill St, Oxford 0X2 0JX, United Kingdom
Tel: +44 865 202345 Fax: +44 865 790 441
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Have there besn any studies of animal and bird or aguatic life in the plantation or in other plantations
irn the region 7

FEEREI

yes|  ['No| [Doirknow.

if an\,-' studtes exist, do thev report an'n_.r changs in the number of indiganous species ?

Irmrease No change ___E}ec_lma-.

Do you take any active measurés to increase the biodiversity of plants or animals within the
plantation 7

If yes, what measw&s are takan ?

Do vou have any measures to control the spread of the exotic species or dizsesses from the
plantation into surrounding indigenous ecosystems ?

S I J

: .1'_'__»3;55' WHAE mesures-are 1akén. 7.

V. DIVERSITY OF USE OF PLANTATION AREAS

A, Multiple products of plantations

Which of the following products or services does your plantation provide, and on a commersial or
subsistence basis 7

@SGS 855 Forestry Oxford Conme For Imwution, bl St, Oxford 032 07X, Unicd Kingdom
Tel: +44 BEF 202345 Fam: 444 865 790 441
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y .Agric_u!_t'urqlz produce.

['-_.I'Iea.‘l': from bunting. -

‘Fish: fram fishing

.Revrsational ‘activities {walking, rafting, camping. etc)

- Other. {please specity):

B. Employment

How many people are employed by the plantation directly, and how many are emplayed through
contractors ¢

:_I_]girﬁ'b'tl_y- . workersfyear

.Contractor- : workersfyear

What percentage of the work in the plantation is permanent, temporary of seasonal ¢

F'Bm‘l anent. workdays/year
Ts if':ll?’f? _F:E"f'l';- workdays/year
‘Seasonal - warkdays/year

What prc-purti:ﬁn are recryited locally, regionally, nationally or internationally ?

ij:_ﬁal[\.r'- % | Regionally: - . % [Mationally - % _Ip‘_tgr_ﬁ'a_tia_rial'lg : _: %

What are the proportions of vour labour force in administrative, managemsnt or rasearch work
versus labour and machine operators in the plantation ?

:Hiﬂm_i_ni_étrét_ii;m_,_niaﬁagﬁ'hj_ent'dr.--.'r.ééjear{::h: % ;__-;E_Jé]jj;a_tiﬁ"r:rfj::=__-".';:' . ‘Eﬂ

What proportion of the staff emploved in the plantation are skilled, semi-skilled and unskilled ?

skillad Serrii-skillad "“Unskilled

C. Social considerations

Ara thers eny indiganous peonle lving in or around the plantation aea ?
Yes| | iNo

If-yes, ‘what'is:the a pproximate. popiilation’. 7

What type of settlements d u--ipdig_enuus people have 7

‘@EGS SGS Foresiry Ouford Centre For Innovadion, Mill St, Oxfort GX2 01X, United Kingdom
Tel: +44 BAT 202348 Fax +44 565 TA0 441
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Yes i

No.-

tha plant atlﬂn 2

Do any mdlganﬂus or lacal-groups.claim land rights within.the area cwa[ad b -

Dn vou hava an'«,r agreements w:th Iucai groups other than thuse emplnved I:n_.r

Does 'f::rur cnmpanv havura a: plantatmn ﬂu'_gm ? it g
extenmun sarvice: i oo o

Is access to the forest nther than for wurkers free, conditional or prohibited ?

Eref_,- : CG ndltlo nal _Fr_a_hlhlteq:_i.- :

Do you carry out activities which make a contribution to the welfare of yaur staft or the iocal

Community ?

Foi yourstaff 5 . . - F::-r the I!m:al EGT‘I’IJ’I’IUI‘IITY

' E-:Iugatmn

: 'Health

T Haadmghrans pﬂrt

Gther tplease speclfy:

. Publlc relations

Hr.':w |rnpc-rtant do vnu considar puhllr:: relatmns ™ be ?

"u"ar’g? :mpnrtant b Somewhat lmpurtanf Umrn]:u:irtant :'E- L

Do you use advertising or produse publicity material concerning your environmental or social

performance ?

Yos. - Ho;

' hn:h audmnces fs:it- a]IT'IEd 2

Natmnal

 Iritgrnational;

' ‘Chstammrs:

Wihatsds the approxinTate budger for public talatians activitids.?

Siyear

Do you have processes for consulting with local pecple and NGOs, or encouraging them to

participate in making decisions which will affect them ?

Yes| | Wo

@'SGS §$GS Forastry Oxford Centre For unovation, Mill S¢, Oxford 0X2 0/, United Kingdom
Tel: -kdd 865 202345 Bax: +44 5683 190 441
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W ves. whlch ofthe. ful[nwmg methuds d-:: }rau use {plaase give detallsi ?

Liaison- officer

‘Otter::

Has your company and its plantation operations ever besn the subject of eriticisrm from any of the

following groups ?

Yes

Ko

. Logal gmups

Eg_EHEanaI grﬂ].lps

*]ntarnatmnal lnterest grﬂups

f: Natmnal interest gruups SRR

;"G Bvernment

-._Cus.t@mﬁrs--._ S

If your company has been criticised, did the criticism refer to any of the following areas, and to
what extent was It justified in your view ?

TNo

Detaiis of: crmclsm made. and whether or: nm |t )
. _ was ]ustlﬁed :

- Agcessit6 plantatior areas.

!ﬁ_ﬁ_&lvgfﬁg@t.:nﬂ_iﬁn?] pe_dr.::ilia. ;

- Species.planted

 Maniagement practices’

r-i's'js_;;_diqg_r_fsfiﬁ o

:';'Dt her {please spe clf\;}

BASGS  sas Foresuy

Oxfotd Centre For Innovation, Mill St, Oxford 032 01X, Uniped Kingdom
Tel: +44 B65 202345 Bax: 44 865 790 441
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Have any of these complaints resulted in changes in your practices 7

Yés. No

3 '.1 -fem wh?ﬁ nhang&s wam mard.e “amrﬂ what h‘a\re be&n lhe m:rm iﬁ‘m'med iUeE $} 3

Ch a’?'EIE :made

Casts mmlvad $fha

VY, ECONOMICS AND REGULATIONS

A. Coasts and returns

; imm site preparatmn to: Tree 10: grow: state 7

What i the -average mst of establjﬁhment ‘per. hectare: :

us 4§

. S_p:e gles: -

What are the average growth rates of the major spemas ir your plantatians in mafhae’w 7

. Avarage grﬂwth in m:"fha.i'?r ST

What is ',mur annual harvest of wuﬂd am:l wha‘t prupurtmns ara for pufp and t|mher ?

m FtEl‘ YEEr ha per year
_Jpwaaa
" Other. usés:
@SGS SGS Forestry ogfond Centre For Tmvaron, Nl 8, Gxford OF2 05K, Vnited Kirgdom
Tel: +44 365 202345 Fax: +44 865 790 441
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What is your average conversion factor for m® woad to tonnes of pulp ?

- Species .- . 0 mtitohie.pulp

What is-an-averags -markat-'cuqt.gar_-m;’f.u’f:.'fg_:u[p_ woed daliyara;i-—.jﬂ-?du__r area ¥ .| US %

Are there any tax benefits or other ingentives to encourage plantations ?

Is your company involved in apy way with planning or implementing projects for carbon
seguastration through forestry 7 Please give details.

B. Statutory regulations

What are the environmental rules governing plantations in your country and region ?

@ SES 5G5S Forestry Oxford Ceatre For Innovation, Mill St, Oxford OX2 07X, Usiied Eingdom
Tel: +44 865 202345 P +dd 863 ¥ 441
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What othar regulations relevant to plantations exist 7

Do you have corporate environmental or social guidelines or codes of practice ¢

Yes| | Mo

.If__:v.u.as.: -:wha{-:wp_ﬁ;: of guidelines do you:l ﬁve__-.and what is. their scope-?

Does your caompany have a working definition of "Sustainable Forest Management' 2

Yes: - Mo

I yes: pleass give';deta_il_s-?

Which areas of 'Bustainable Forest Management' do you think require further résearch or
clarification 7 Would it be hefpful for your company if more research was cartied out in these areas
7

@EGE &GS Forestry Oxford Ceture For Innovation, Mill St, Oxford 0X2 0T, Unitd Kingdom
Tek: +44 265 202345 Fax; +44 665 790 d41
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