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Forest Management Policies and Resource Balance@hina: an

Assessment of the Current Situation

Abstract: Using the latest forest inventory, this paperptes a detailed analysis of China’s changing
forest sector by focusing on new forest trendedbpolicy changes and challenges to achieve a
sustainable forest management. We analyze the dgsafforest resources and provide an impact
assessment of forest policies on China'’s forestiyetbpment over the last decades. Moreover, the
analysis of the forest market highlights substduligequilibria marked by a limited domestic supply
potential and a growing demand for forest prodeatssfied by increasing imports. Internal and

external solutions are explored and their implaradifor China and supplying countries are assessed.
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Forest Management Policies and Resource Balance@hina: an

Assessment of the Current Situation

1. Introduction

Despite a forest cover of 175 million ha and a ditag timber stock of 12.5 billion frthat
place the country respectively at the fifth and skegenth world rank, China can still be considered
forest-deficient. Its resources account for only dBAavorld forests and less than 3% of world timber
stock (FAO, 2003). Although China’s forest coverags recently increased up to 18.2%, it remains at
half of the world average and China’s forested grem capita of 0.13 ha is far below the world
average of 0.65. Timber stock comparisons highlgymilar gaps because the standing stock volume
amounts to less than 10° per capita, whereas the world average standspabximately 66.

The forest deficit that characterizes China is abécome of a long history of deforestation,
which particularly intensified after the foundinfjthe People’s Republic in 1949. Both the quantity
and the quality of forest resources in China slyadptreased during the collectivization period 95
82), notably during the Great leap forward and Gudtural Revolutioh The deforestation trend has
been even further exacerbated at the beginningeol 880s, after economic transition from a planned
system to a market economy started. In particilagcure ownership rights over trees granted tl rur
households have led to massive forest clearingbdogontracting farmers.

At the same time, China'’s sustained economic graiting the reform period has led to a
surge in demand for forest products, although peita consumption of wood products remains low
by international standartsThe construction boom including house buildingath cities and rural
areas, and the rising demand for educational alidrabiactivities have been important factors drgi
the sharp increase in demand and in quality reopgines for wood materials, furniture, paper and
paperboard. According to non-official estimates, tlational timber consumption (excluding fuelwood)
rose from 145 million rhin 1993 to 283 million min 2003, with the paper sector being the largest

wood consumer (32% of the total), followed by comsfion and housing (22%), rural energy



consumption (21%) and furniture (11%) (Xiong 20@#4u 20049. With further increases in income,
most of these uses are expected to rise in theefutu

Facing the ecological consequences of forest opiitation and the growing pressure from
the demand side, the Chinese government has rigdieatiented its forest policy during the past 20
years by moving from a timber production strategy a strategy of resource and ecosystem
conservation and restoration. These efforts are\® to have successfully contributed to an irsgea
in both China’s forest area and timber stock byhkbginning of the 1990s (Table 1). Most recently,
the national forest policy has been further shiftedlards conservation with the launching of Six
National Key Forest Programs from the end of th@0%9 which aim at restoring, conserving,
expanding and commercially developing China’s ftxesspecially in ecologically sensitive areas
such as Yangtze and Yellow Rivers’ areas in theevesegion.

Although forest resources in China are expandinbdth coverage and volume, constraints
imposed by the new forest policy coupled with atewed growing demand for wood and structural
domestic resource shortages have resulted in hisggudibria in China’s forest market. In recent
years, the large gap between demand for and sabpiypod has been mainly filled in by increasing
importg, especially after tariffs on imports of logs weleminated in 1999. China is now the major
player in the international trade of many foresiducts such as logs, sawn wood and wood pulp for
imports, and furniture for exports. China’s totalue of forest product imports ranks second justraf
the US, and China ranks first in terms of industiog imports (FAOSTAT, 2004). Moreover, the
surge of Chinese imports is reported as causingreegcological degradation and threatening the
livelihood of local people in supplying countriespecially in the Asia-Pacific region where Chisa i
the dominant trade partner of many countries feegoproducts. Under these perspectives, any change
in China’s timber supply and demand may have ingmtrtenvironmental, economic and social
implications not only in China but also in the rekthe world.

The objective of this paper is to provide a dethiéwalysis of China’s changing forest sector
along various dimensions covering forest resouiles their recent evolution, changes in forest
management patterns and in forest policy as wellthes evolution of timber supply and its

consequences on international forest markets. iBoethid, we use the latest official forest inventory
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statistics released in 2005 for the period 199932000 our knowledge, this paper is the first to use
these statistics, and the comparison with previowentories provides an important update on
changing forest policies in China over the reforenigd. This paper also contributes to the litemtur
by confronting the very important issue of the irigaon neighbouring countries and other timber-
producing regions of China’s recent shift towardeservation.

The paper is organized as follows. Section 2 iniced changes in forest management patterns
and national forest policies. Section 3 analysesghs in China’s forest resources over the last two
decades in terms of both quantity and quality. i8eet discusses current and future challenges ®n th

domestic market as well as on the internationaletiaf forest products.

2. Changes in Forest Management Patterns: From Expladttion to Protection

As briefly stated above, forest policies in Chirevén undergone deep changes over the last
thirty years. In this section, we review severajanaspects of these policies before discussinig the
likely impact in the next section. Property rightsynership and tenure are intricate issues in China
and deserve preliminary clarification. A specifyctf the Chinese system is that the tenure of toees
forest resources can be different from land ownprsbhand in China is either State-owned or
collectively-owned. Hence, the Law states that omesources shall belong to the State unless it
stipulates they belong to collectivities, with taship governments and village committees being the
legal representatives. In State-owned forests, laotth and trees thus belong to the State, and-State
owned forestland is managed by State-owned forgstmrises. In collective forests, the ownership of
land and the ownership of trees may be separatbdugh land belongs to collectivities, the treas ¢
be owned not only by these collectivities, but atyohouseholds or jointly by different private or
public entities. Forests where trees are owneddugéholds or by other private entities have regentl
been classified under a “private forests” categaithough land remains collectively owned. As a
consequence, “private forests” constitute an irsinggy important sub-category of “collective
forests”, as discussed in section 2.2.

In terms of policy changes, two main issues arettw@mphasizing. First, management

policies and forest tenure have changed markedlyoth State-owned and collective forests, with
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however contrasted achievements. On one hand,téte fdrest sector remains largely dominated by
inefficient resources exploitation; on the othendhathe collective sector has turned to a privdtize
management, with a greater autonomy granted toehmlds. Second, recent national large-scale

forest programs have marked a paradigm shift fromest resource exploitation to protection.

2.1.  Slow changes in the State forestry sector

With the nationalization of natural forests in #egly 1950s, two major institutions have been
established to take on the management of Statet$orState forest industry bureaus and State forest
farms. Their main objective was to supply cheays ltgsupport the national industrial development
with little concern about forest protection andose overexploitatich All the economic activities
of these State-owned forest enterprises (bureaifaams) were regulated through a planning system.
The central forestry authorities were establishamgannual harvesting plan, and timber production
tasks were then assigned to each State foresteabuand farm.

Until the early 1980s, the State forestry sectdfesed from problems similar to other State-
owned industrial sectors in China. Low timber psiceveak linkages between production and staff
income, outdated equipments and low investmentgsource regeneration have contributed to the
overall inefficiency of this sector as well as togke waste and overexploitation of forest resources
(FAO, 1979; Richardson, 1990). To tackle problenfs nmono-production, low productivity,
overstaffing, and lack of incentives, the governmastituted a number of measures from the
beginning of the 1980s, including timber price gase$ the implementation of a so-called “multiple-
exploitation” policy in 1984 to promote diversifiian and integration in the sectdr and the
introduction of a responsibility systéhproviding greater autonomy in enterprise’s managgmwith
income being more closely related to enterprisessfggmance. Moreover, in the 1990s, public
auctions of barren forestlands or juvenile starfdsntber, leases under contract and transformations
into shareholding enterprises have been introdtw@tdprove the overall efficiency of the State fire
sector.

Despite these efforts, the forestry sector stikrapes to a large extent under the planning

system with production quotisand suffers from an inefficient management thaluges forest
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resources depletion. Moreover, the “multiple-exjalodn” scheme only plays a limited role in income
diversification since timber products still repnetsmore than two-third of State forest enterprisdal
income (SFA, 2004a). In addition, the contract oesibility system gives managers strong incentives
to produce more timber, even illegally by exceedmagvest quota, in order to maximize their
revenues during the contract period. As a consemethis reform has led to an unsustainable
exploitation of State-owned forests and rapid resmdepletion. Richardson (1990) pointed out that a
the end of the 1980s, 30 out of 136 state fordstmepaus had no more exploitable forest resources
(Richardson, 1990). Harkness (1998) estimatedsihae 1977, the stock of exploitable natural farest
has been reduced by half from 1.97 trillion to 1tkion m® More recently, the implementation of
the Natural Forest Protection Program (NFPP), wieictails a logging ban on natural forests in 17
provinces along the Yangtze and the Yellow rivesibg® has further worsened the situation because
of dramatic reductions in timber production and Eyment. As a result, the financial situation of th
State forestry industry has been deteriorating thedamount of non-paid salaries and pensions has
risen steadily since the mid-1990s. In 2003, thele/State forest industry was running a net dedtit
460 million yuan. The same year, unpaid salaried pensions amounted to 1.6 billion yuan and

concerned 570,000 workers.

2.2. Management patterns in collective forestamfimommunities to households
Compared with State forests, tenure and managesyatéms for collective forests have
experienced deeper changes over time and acrosmsethe most striking being the emergence of
private ownership on trees over the reform pefiodChanges in management arrangements of
collective forests have resulted in an increasésl ptayed by rural households. According to Hyde
al. (2003), approximately 80% of collective forests aow under individual household management.
The turning point for collective forests managemeaturred when the “Decision on Some
Issues concerning Forest Protection and Forestmeldpment” was issued in 1981. This decision
included three major components: (1) the stabibmabf forest tenure through property certificates
provided to owners, (2) the distribution of usehtgyto rural households on non-forested land (know

as “family plots”), and (3) the introduction of aréstry Contract Responsibility System that gave
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households land-use rights on collective forestldatknow as “responsibility lands”). The national
implementation of this policy has resulted in aietygr of management patterns from collective
management to household-based tenure. At the household léamily plots and responsibility lands
are the two main forms of forest tenure. As docueerby Liu (2001), tenure is more certain for
family plots because private property and inhedeamights on trees planted on family plots are
guaranteed. Regulations are different for forestland otherttfiamily plots, and decision-making and
management rights on trees may not be fully guaeshtbecause tree planting and harvesting are still
subject to the approval of local forestry bureaus.

By the end of 1984, a total area of 31.3 million eed been distributed to 57 million
households in the form of family plots (SFA, 1986dpst plots distributed to households were barren
land and degraded or fragmented forestlands, aedolanting was intended to cover individual needs
for fuelwood and timber. Moreover, as in agricudtuiocal governments at township and village levels
contracted a large portion of the existing colketiorests to households in the form of resporigibil
lands. Under this system set in the early 1980sgste remained collectively owned, but the
management responsibilities were transferred toséloolds to provide them stronger economic
incentives to plant more trees as well as to inirethe management of existing collective foreBbts.
particular, incomes derived from forest exploitation existing trees were shared between the
collectivities and the contracting household acowydo a proportion stipulated in the responsipilit
contract. In the 1990s, several new tenure formerged to improve the quality of forest management
and to foster afforestation. In 1992, the BarrendsaAuction policy encouraged local authorities to
auction off their barren land to households foore$tation under a 30 to 100 years lease contract.
Property rights for these lands are similar to farplots (Miao and West, 2004). At the same time,
household-based management patterns further dieersiith the emergence of various self-initiated
shareholding systems, aimed at solving problemata@l to land fragmentation and high family

exploitation costs of small forest plbts



2.3. New forest policies: a shift from resourceleitation to resource protection

Growing concerns towards environmental protection forest conservation have led to
several key policy changes since the mid-19904udirtg the adoption of a new forest classification
policy as well as the implementation of variousoval forest programs.

Since the 1984 Forest Law, Chinese forests aresifitas according to their use into the
following five categories. “Shelter forests” inckidorests, forest trees and groves mainly used as
shelter. They consist of forests for protectingdveaters of rivers, forests for conserving water and
soil, windbreak and sand-fixation forests, farm padtureland shelter forests, embankment protective
belts, and road protection belts. “Timber forestsinprise timber-producing forests and forest trees,
as well as bamboo forests producing bamboo prodiitenomic forests” refer to trees and perennial
crops that mainly produce fruits, edible oil, indjents of drinks, condiments, industrial materials,
medicinal herbs, etc. “Fuelwood forests” includeefis mainly used to satisfy energy needs in rural
areas. “Forests for special use” include all fomstas, mainly national parks and natural reserves,
designated for the national defence, scientificeexpents and environment protection.

In 1995, a new forest classification framework Ihagn introduced for experimentation in
more than 40 counties, and then endorsed officiallyhe revised Forest Law in 1998 (SFA, 1998a).
Under this new policy, the 5 categories of foredentified by the 1984 Forest Law have been re-
classified into two categories: ecological forggtsnsisting of former shelter forests and forests f
special use), and commercial forests (comprisingnéo timber forests, economic forests, and
fuelwood forests). Regulations on management, fipdind exploitation are different for these two
categories of forests. Commercial forests basichliow market rules, while ecological forests
remain mostly funded by the government.

The rising importance of ecological concerns hagnbdurther consolidated by the
implementation of several wide-scale programs nestdated or restructured from existing programs
to both protect forest resources and promote figrelstvelopment within the Six National Key Forest
Programs approved by the State Council in 2000.rEve strategy is meant to be more integrated in
the sense that it is designed to promote both gtiote of existing threatened forest resources and

production through timber forests plantations. heprograms include the Natural Forest Protection

-7 -



Program (NFPP), the Sloping Land Conversion Prod@IoCP), the Desertification and Dust Storms
Control Program in the vicinity of Beijing and Tjan Municipalities, the Forest Shelterbelt

Development Program in key environmentally fragégions, the Wildlife Conservation and Nature
Reserves Development Program, and the Fast-grosndgHigh-yield Timber Plantations Program
(FGHY). During the 1998-2003 period, the six pragsahave been financed mainly by State
investment¥, which accounted for 83.5% of a total of 94.6Tidmil yuan (SFA, 2004a).

The government’s new concerns on ecosystem reistorate particularly embodied into two
of these national programs, the Natural Foresteetion Program and the Sloping Land Conversion
Program. The destruction of natural forests in upper and middle course of the River has been
considered as one of the main causes of the 1988tx&a River flood that caused thousands of deaths
and tremendous economic losses. First implement@ddt areas in 1998 and then extended in 2000
for a period of 11 years, the Natural Forest Ptaied®rogram aimed at reducing the annual timber
production in natural forests, which actually dreggrom 64 million min 1997 to 44 million rin
2002 (SFA, 2004b). The three main components ofptibgram are a logging ban (or reduction) in
state-owned natural forests in 17 provinces altvegYangtze and the Yellow Rivers or in sensitive
aread®, the afforestation of barren land and mountaims| the restructuring of the State-owned
forestry industr§f. More than one fifth of total forested land in Gi(30 million ha of natural forests)
is affected by the logging ban. The strict impletagéon of the logging ban has however been
progressively relaxed from 2000 onwards, in orddinbit the negative impact of the program on local
populations. Hence, restrictions are maintainedven reinforced for ecological forests while selvera
logging activities have been allowed in commeréisésts to take into account both wood products
needs and ecological conditions. As a result, Hteonal timber production quota has increased again
up to 52 million Min 2004 (SFA, 2004b).

Launched in 1999 in three pilot provinces (Ganduaad®xi and Sichuan) and progressively
extended to 25 provinces, the Sloping Land Conearfirogram aimed at reducing soil erosion by
converting more than 14 million ha of cultivateddanto forests and grassland, of which 4.4 milion
of land with a slope over 25 degréegXu et al, 2004). Together with land conversion, the program

also entailed the objective of restructuring adtimal production and reducing poverty through a
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compensation scheme. This scheme grants partiogphtuseholds the payment of in-kind and cash
subsidies for a period of 5 to 8 years. After itfl-§cale implementation in 2001, the conversion
program became a key driving force in afforestatimrease in China. For the year 2003 alone, 68%
of the record 9 million ha of total annual affoed&in that year came from afforestation made under
this program. However, although the impact of fhiegram on households’ income as well as on
income inequality is generally found to have beesitpre, its ecological efficiency is debated og th
ground of inappropriate selections of plots andci®e (Groomet al. 2008; Uchidaet al, 2005;
Uchidaet al, 2007; Xuet al, 2006). Moreover, the long-term sustainabilitytioé program itself is
questioned by the fact that farmers’ incentivestaaeturn their converted land to cultivation atige

program payments stop are very low.

3. The “Forest Deficit”: Achievements and Constraints

Since the first national forest inventory (1973-697China’s forest resources have increased
both in area and in standing stock volume, risimgmf 121.9 million ha and 9.5 billion $1to
respectively 171.1 million ha and 12.5 billiorf im the sixth inventory (1999-2003). According het
latest inventory, the annual growth of timber stbes been 496.7 million hover the period 1999-
2003, whereas forest depletion is estimated tdbeta365.4 million mper year, therefore implying a
net annual increase of 131.4 milliorf.m

- TABLE 1 ABOUT HERE -

Part of these upward trends may be attributed geated changes in the definition of forest
area over the whole period. First, the introductmi“economic forests” (including fruit trees,
orchards and other woody perennial cash crops)himeSe forest statistics from the mid-80s has
artificially boosted subsequent estimations of Itétaest cover. As shown in Figure 1, economic
forests account for 12-14% of the national foresiaasince 1988. With the implementation of the
Sloping Land Conversion Program and the Fast-grgwimd High-yield Timber Plantations Program,
one may expect that this share will eventuallyéase and further distort national figures as coawar
to international standards. Second, the canopyroc@guirement to define forests has been relaxed

progressively from 40% in the mid-1980s to 20%hat end of the 1990s. Third, the definition of
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forests itself has been further extended to incBldebs in the latest forest inventory. This ldsirge
itself is estimated to have contributed to an iaseeof 0.39 percentage point in forest cover batwee
the fifth and sixth inventory, implying that 24% thfe forest cover increase would actually come from
this definition change.

Although statistical artifacts certainly explainripaf the story, they cannot alone fully account
for the sustained improved situation of forest ueses in China, and the above-mentioned changes in
forest management and policies may also have Ingeoriant driving forces as well. On one hand, the
“privatization” process on trees ownership and stabilization of forest management schemes have
provided greater incentives for economic agentslding contracting households) to invest in tree
planting and forest management activities. As shbowrbémurger and Yang (2006), profit-seeking
behaviours in the decision to plant trees have getkthroughout the reform period in China. This
may have substantially contributed to the incredsmllective forest resources. On the other hémal,
implementation of the Natural Forest ProtectiongPam has effectively protected the State natural
forest resource, while the large-scale Sloping L&@odversion Program has become the major driving
force of the recent growth in forest resources.dRe@stimates report that by 2007, 23.1 million
hectares of new plantation have been establishdedruhis program, increasing by more than 2% the
forest coverage rate of the program areas (Jiadgzaang, 2007). To further discuss the impact of
these policy changes on China’s forest resourcelsvewod market, this section uses new forest

inventory statistics to evaluate the major achiexatismas well as the remaining constraints.

3.1. Major achievements

As discussed above, the major changes in Chinegstity sector over the recent years can be
found in the greater role given to the private @eeis well as in the greater emphasis put on both
afforestation and resources conservation. The acntesponsibility system and new tenure forms
have provided forestry households with more inestito invest in forestry management and in tree
planting. The effectiveness of these changes cas®essed through the evolution of forest resources

the changes in forest removal trends as well aselaéive importance of various forest categories.
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Table 2 shows the distribution of forest resoutmgesategories of ownership over trees (State-
Owned, collectively-owned or private) in the perib®9-200%. The changing ownership structure
of forest resources clearly highlights the changiolg of the private sector. New tenure forms have
attracted investment into forestry activities, gniate participation in forestry development hiaem
steadily since the late 1990s. Hence, althoughte Staests still account for the largest sharesaih b
forested area and stock volume, China had 35.1omilla of private forests by the end of 2003, which
accounted for 20.3% of total forest area and 6.8%tal forest standing volume. Private ownership i
particularly dominant in economic forests, with mdhan 60% of non-timber trees belonging to
households and to other private owners. Moreower iricrease of private forests can be expected to
strengthen in the future since private ownershig aecounting for 41% of pre-forest plantations in
2003 and 80% of annual new plantations in 2003-2004

- TABLE 2 ABOUT HERE -

A key direction to reduce pressure upon naturadisrand increase the overall timber supply
has been to develop a domestic forest base thriowiper plantations. With a total 53 million ha of
plantation forests, China is the world leading douin tree plantations. As highlighted above, thes
activities have been undertaken both by the goventrand the private sector within various large-
scale programs such as the Sloping Land ConvemBiogrant® and the Fast-growing and High-
yielding Timber Plantations Program, within whiclr3 million ha had been planted by 2003 (SFA,
2004b¥*. As a result of these efforts, data from the taf@®st inventory indicate that planted forests
now account for 33% of total forest area, whichrespnts a 6.8 million ha (or 13.4%) increase from
the fifth inventory.

In terms of forest removal, one of the main chamastics of China’s forest resources crisis
highlighted by Yin (1998) at the end of the 199Gsswhe rapid depletion of natural forests. Sineath
the implementation of the Natural Forest Protectityogram (NFPP) has contributed to changing
patterns, with opposite harvesting trends betweatural and planted forests on one hand, and
between State and collective forests on the otaed hindeed, to satisfy its growing timber demand,
China has promoted timber supply from planted figsrasd from non-NFPP areas. Therefore, during

the 1999-2003 period, annual harvest from natwadsts has been reduced by 24 milliohwhile
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annual harvest from planted forests increased byillin m® as compared to the 1994-1998 period.
Over the same period, timber harvest in NFPP ateaeased by 36.6 million®per year on average,
mostly compensated by an annual increase of 31l@min® harvested in non-NFPP areas. Similarly,
the annual average forest removal from State fotess been reduced by 21.6 milliohas compared
to the 1994-1998 period. At the same time, the ahnemoval from Southern collective forests
(excluding South-east State forests) increasehuyillion n’ to reach 157.5 million Pn

Last, in terms of forest use, almost half of erigtiorests are timber forests, one third are
shelter forests, and the remaining are economesfsy fuelwood forests and forests for special use.
Figure 1 shows a significant rise of ecologicak&ig® at the expense of timber forests and fuelwood
forests. The structural change is particularly obsifrom the fifth (1994-1998) to the sixth invemyto
(1999-2003), during which the share of ecologicaks$ts has increased from 17% to 38% of total
forest area. This sharp increase can certainlytiibwged to the new orientation of China’s policy
from forestry production to resource conservatind acological safety reinforcement. And, although
the observed change may be more a matter of adratne reclassification of forests than real fores
recovery, the trend may further reinforce in thiufe since ecological forests also account for more
than 75% of the total annual afforestation sinc@220

- FIGURE 1 ABOUT HERE -

Figure 2 highlights substantial changes in theraffation structure over the recent years. At
the beginning of the 1990s, timber forests weral@m@nant with a share of 60% of total plantings,
followed by ecological forests (23%) and economi@$ts (12%). However, during the 1990s, timber
forests have gradually lost importance in favoureebnomic forestd and, most importantly, of
ecological forests. Since the late 1990s, the sbérecological forests in afforestation has risen
sharply from 32% in 1997 to 75% in 2004, at theemge of both timber forests and economic forests.
Hence, with the timber forest share in annual aftation continuously falling from 34% in 1997 to
16% in 2004, the dramatic changes in afforestastoncture since 1998 can be expected to further
constrain wood supply perspectives in the future.

- FIGURE 2 ABOUT HERE -
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3.2.  Astill limited wood supply

Despite non-negligible achievements, China’s doim@gbod supply capacity remains limited.
The shortage of total available forest resourchks, gtill inappropriate age structure and the low
productivity of Chinese forests all indicate thauiia's forest resources crisis may still be acute.

As discussed above, adjustments on forest type® raader the new forestry policy have
reduced the area of designated timber forests. ¢{ethge to increased restrictions, timber forest
resources have decreased by 19.5 million ha anbillid m® between the fifth and sixth inventories.
Available forests for timber production now amotmbnly 8.9 million ha with a total stock volume of
1.28 billion n, which represents respectively 6.2% of the tolased forest area and 10.6% of total
forest stock.

To satisfy the growing timber demand over the maf@eriod, domestic supply has increased
rapidly at the expense of the country’s forest ueses. China’s timber production consists in three
componentst) planned production according to the State hargasta,ii) non-reported above quota
production, andii) non-commercialized production for self-consumptia rural areas. Since the
introduction of the harvest quota system in 19&®yve quota production is prevalent throughout the
country, but Chinese official statistics on timipgoduction only report the planned production, and
thus systematically under-evaluate the true pradudevel. According to estimates from the State
Forestry Administration, even during the periodtleé sixth forest inventory (1998-2003), which
coincides with the implementation of the Naturatdsb Protection Program, the average above quota
harvest was 75.54 million hper year, compared with an average quota productici7.42 million
m>2°,

- TABLE 3 ABOUT HERE -

The high level of above quota production couplethviliegal logging significantly reduces
the effectiveness of forest protection programssiite the reduction in production quotas and the
shift in harvest from natural forests to plantedefts since 1998, natural forests continue to be
depleted. During the period of the sixth foresteimtory, the annual removal from natural closed
forests was 266.1 million nwhich still accounted for 72.8% of total foresttoval. Moreover, China

IS prematurely harvesting its young and middle-aigeests, mainly because almost 70% of available
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timber forests are located in six provinces at ¢tbee of the Natural Forest Protection Program
(Heilongjiang, Jilin, Inner Mongolia, Sichuan, Shaeaand Tibet). Table 4 shows that 56.4% of total
forest depletion comes from young and middle-agedsts, in contrast with 26.7% from mature and
over-mature forests, reflecting both the scarcitg ¢he limited accessibility of mature forests. The
depletion of middle-aged forests is particularlyportant, accounting for 37.8% of total natural &tre
depletion and 45.6% of total planted forest depieti

- TABLE 4 ABOUT HERE -

Two additional indicators of the still acute forestisis in China are the unfavourable age
structure and the low productivity of Chinese fése$ience, the sixth forest inventory confirms the
predominance of young and middle-aged forests (6B%rest area) on one hand, and the scarcity or
low-accessibility of mature and over-mature forests the other hand. In dynamic terms, the
comparison of various national forest inventoriesves interesting changes in the forest age straictur
since the mid-1980s (Figure 3). On one hand, bbéharea and the stock of young forests have
decreased in relative importance in favour of nmedaljed and near-mature forests since the mid-1990s,
which entails a potential increase in available$bresources in a near future. On the other hhed,
share of mature and over-mature forests is alsdindeg since the end of the 1980s, which
exacerbates current resource shortages. In partjdudtween the last two forest inventories, mature
and over-mature timber forests have decreased myllidn ha with a net drop of 73 million Hrin
timber stock. Finally, the low productivity of Clidse forests is reflected in the low level of the
average stock volume per ha (84.73par ha). Although this level has continuously @ased over
time (from 75 m per ha in the fourth forest inventory), it remafas below the world average of
99.85 ni per ha. The productivity of both planted forestsl @ollective forests is even lower with
respectively 47 and 44° per ha.

- FIGURE 3 ABOUT HERE -

4. The Import Response to a Limited Supply
China’s growing demand for wood coupled with a tedi supply has resulted in a dramatic

surge in imports for all forest products includimgprocessed logs, sawn wood, wood chips,
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fibreboard, particleboard, veneer, paper and papap>°. Figure 4 shows that since the
implementation of the Natural Forest ProtectiongPam, imports of logs and sawn wood have
increased massivefy Recent trends also highlight a shift from highueaadded imports (such as
plywood, veneer, fibreboard and paper) to unprasessrest products such as log, sawn wood and
wood pulp. Higher value-added imports made up arha$f of China’s timber product imports in
1997, but by 2003 logs and sawn wood constitutéd @8total timber product import value (Seh
al., 2004a). This trend reflects China’'s strategy éwealop its competitive labour-intensive wood
processing industry with imported raw material®ider to export higher value-added forest products
such as furniture, paper products and plywaod

- FIGURE 4 ABOUT HERE -

China imports forest products from a number of $oreeh countries, including Russia,
Malaysia, Indonesia, New Zealand, Thailand, the G&on, Papua New Guinea, Germany, Myanmar,
Cambodia, and Laos. Table 5 lists China’s mainitigaghartners by forest products and shows the
dominant role of Asia-Pacific countries in Chinasgorts. Given the large volume of its imports,
China has also become the dominant forest tradegyafior many Asia-Pacific supplying countries.
By 2002, China accounted for over 40% of total éoxgorts in Russia, Malaysia and Indonesia. This
share was even higher in some small countries efréigion such as Papua New Guinea (64%),
Myanmar (69%) and Thailand (81%) (Katsigeisal, 2004).

- TABLE 5 ABOUT HERE -

Since 1997, Russia, Malaysia and Indonesia haven kibe three leading suppliers,
contributing to more than 50% of China’s total tenlproducts import every year between 1997 and
2003 Russia is by far China’s top timber product sigspboth in volume and in value, with an
import volume to China of about 15.3 millior? fnound wood equivalent) in 2003, representing 12%
of China’s total imports (SFA, 2004a). In additi@enlarge number of Chinese firms have crossed the
border to set up wood harvest or processing miking essentially Chinese labour in Russia’s Far
East region.

In the Asia Pacific region where forest productpagis are dominated by the Chinese market,

the sharp increase in China’s demand for forestiynts, logs in particular, has had deep negative
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effects on local ecological systems and on thdiliwed of local communities and population. Indeed,
massive deforestation and biodiversity loss camlimerved in many supplying countries because of
unsustainable practices and illegal loggings. Adity to Katsigriset al. (2004), the natural forests of
Papua New Guinea and Myanmar will be completelyaegted within 10 to 15 years if current
logging rates are maintained. Furthermore, defatiest and illegal loggings induced by the surge in
China’s wood demand have caused numerous econgmisaial problems, including government
corruption and tax revenue loss in Russia and pualew Guinea, as well as a reduced access to
resources by forest-dependent people and inequalitife distribution of logging trade benefits in
Thailand, Laos, Cambodia and Myanmar (Katsigtial, 2004; Barney, 2005).

Decreasing forest resources and increasing lo@adlsesistance within supplying countries
may create serious problems to Chinese importsrest products in the future. Analyzing the future
supply conditions in the Asia-Pacific supplying ntries, Katsigriset al. (2004) concluded that the
supply possibilities will decrease in a majoritytbése countries within the next 10 to 15 yeardy On
Russia presents a high potential of log supplyCfoina with its vast forest area (about 280 millia)
in the Far East region. Import perspectives are é¥gs encouraging since the aggressive strategy to
develop domestic wood processing industries in t@smsuch as Indonesia and Russia may further

reduce log availability for export to China.

5. Strategies for Sustainable Forest Management

Since the beginning of the reform period in thelyed®80s, China’s forest resources have
increased in both area and stock volume. This eagmg trend comes of both afforestation activities
and increasing efforts made by the government atept forests with the implementation of large-
scale national programs focusing on natural fopestection and plantation development. However,
despite its positive impact on China’s forest reses, the recent shift of forest policies from regse
exploitation to protection also contributes to aHar reduction of domestic timber supply potential
already tightly constrained by historical over-resting and by the low productivity and inappromriat
age structure of existing forests. Simultaneouttig, rapid increase in demand for wood driven by

industrial needs in the construction, paper anditure sectors, as well as by fuelwood consumption
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in rural areas undoubtedly put heavy pressure omedtc timber supply. As a result, the continuing
excess demand for wood is being more and morefigdtigy imports as illustrated by the dramatic
increase in China’s import of forest products icem years, and this evolution imposes severe
pressures on the utilization of forest resourcasoumtries surrounding China as well as in othetspa
of the world.

Although the demand for fuelwood may eventually rdase as rural households’ income
increases (Cheet al. 2006; Démurger and Fournier 2006), the demandvmod products can be
reasonably expected to increase further at a sestaate as the country develops, since the demand
for specific products such as paper or furniturenome elastic. Given the conjectured growing
demand for timber, the estimated gap between coptsoimand domestically produced forest products
in China, currently above 100 million®tin RWE), may reasonably be expected to increaghdr in
the future.

The analysis provided in this paper highlights twajor competing challenges that China has
to face: protecting on one hand its natural for&st®nvironmental consideration while satisfying o
the other hand its expanding demand for wood prigduic order to achieve these objectives, more
effort is needed to promote a sound managemenistirey resources as well as to increase supply. In
this respect, the key role of both rural househaldd the private sector must be recognized and
promoted together with public actions. Some paimaplications can be derived as follows.

The achievement of long-term ecological objectivescritical to China’s sustainable
development. Therefore, the government's effortsptotect forest resources through national
programs certainly need to be reinforced. Howewee of the main drawbacks of these centrally
designed programs is that they do not always &allmatural, economic and social conditions, and
their local implementation may differ substantidigm one place to the other (Démurgeml. 2005).
There is room to improve the design and the impleat®n of these programs in order to account for
regional differences in the rural population needsncomes. For example, in regions where forest
resources provide the main source of energy fal thwuseholds, restricting fuelwood collection may
hurt most deeply poorer households. As a consegué¢ne effectiveness of forest protection policies

usually depends on the commitment of local autiesriat the village or the township level to provide
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financial support to villagers. Moreover, differescin property rights over forests also contriltote
differences in incentives for rural householdsratgct the resource. Where forests rights are atibot
to households, constraints are usually harder@al management better.

Promoting innovative management forms such as Bbhlleg systems and forest
privatization would also encourage plantation aii¢is by attracting investments in these activities
The prerequisite for a sound management is tols@atborest policies and to secure ownership rights
on planted trees. Although efforts have been dmweartds securing property rights to farmers,
evidence shows that tenure insecurity remains ampapblem in rural China (Xat al, 2002). In this
context, farmers are reluctant to invest in longatdorest-related activities, which may still prove
more risky and less efficient than other non-adrical activities in a process of income sources
diversification and insurance against agricultuiskds (Démurger and Yang, 2006).

Besides strengthening rural households’ incentivaésvest in tree planting, greater efforts are
also needed to promote and ensure the continuirglaf@ment of fast-growing and high-yielding
plantations made by the private sector. In paricuilownstream industries such as paper and pulp
industry could be encouraged to develop their oggsource bases by establishing fast-growing and
high-yielding plantations. Although it is mainlypaivate and marked-oriented business, governments
and research organizations can still play an ingmbntole by promoting high-quality species withhig
commercial value on one hand, and providing finainend fiscal advantages such as low-interest loan
and tax delay on the other hand.

Last, China also needs to secure its imports @astgproducts by developing stable long-term
relationships with supplying countries, Russia artigular. This requires China’s commitment to
promote sustainable harvest patterns and incregestments in plantation activities in these cdastr
In this respect, effectively enforced cooperati@hesnes with neighbouring countries could help

reducing illegal logging and timber smuggling.
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NOTES

! Ignoring local natural conditions, these policies/e led to large-scale deforestation, especiaily o
low-yielding sloping land. From 1949 to 1979, tbéat harvest volume of timber exceeded one billon
m® (Wanget al, 2004). During the Great leap forward (1958-19@@usands ha of forests have been
logged to fuel backyard steel smelters and frometie of the 1960s onwards, a strong emphasis on
agricultural self-sufficiency led to the increasecultivated land to the detriment of other lanésus
(Harkness, 1998 and Shapiro, 2001).

Z China’s current per capita timber consumption rigy @.12 ni, less than one-fifth of the world
average (0.68 f (Zhou, 2001).

® There are no official data on timber consumptioml @stimations vary by sources. For 2003,
FAOSTAT (2004) estimated China’s total timber cangtion at 247 million

* Aggregate timber demand is even higher when fueixaonsumption is included. Bull and Nilsson
(2004) highlight substantial data discrepanciesfumwood consumption, which varies in a wide
range from 3 million Mto 252 million ni according to sources. In 2003, domestic statistidsated

a total fuelwood consumption of 97 millior® nwhile FAO estimated total fuelwood removal at atbo
191 million n? (Bull and Nilsson, 2004).

> It may be especially the case for the construcieator with China’s interior decoration market
being expected to grow at an annual rate of 20&@ining years (Suat al, 2004b). China’s demand
for paper is also expected to continue to growdigipiespecially for newsprint paper, printing and
writing paper, containerboard and high quality bmxtad. He and Barr (2004) forecast an increase in
the demand for wood pulp from 9 million tons in 206 15 million tons in 2010.

® As an example, the demand for wood pulp is masitisfied by imports, which filled in 62% of the
nation’s wood pulp demand in 2003 and 72% of threated increase between 1990 and 2003.

" Six nation-wide forest resource inventories havenbearried out by the Chinese forestry
administration since 1949. Each inventory is cdroeit over a period of 5 years, during which data

are collected in every province by local forestuydaus.
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® Detailed accounts of State-owned forest manageb®fote the reform period can be found in
Richardson (1990), Harkness (1998) or Yin (1998).

°In 1979, State procurement prices of timber weredased by 30% on average, and in 1990, the
State Council raised the prices for timber, sawmdvand veneer produced by State forest farms in
Northeast and in Inner Mongolia by respectively 42%6% and 53% (SFA, 1990a).

1 This policy consisted in promoting other economagtivities than timber production in State forestry
bureaus and farms, in order to create new incomess and job opportunities for redundant workers
(Richardson, 1990). Sideline activities includedticalture nurseries or production of non-timber
forestry products such as mushrooms and mediciaatp

I A Contract Responsibility System has been intreducom the mid-1980s in most State-owned
industries to increase the efficiency of the Statged sector by giving more management freedom
and economic incentives to managers and worketoidh forests, land and equipments remained
State-owned, the managers of State forest burealfaems were given responsibility over production
results, job creations and income distribution.

'21n 1985, an annual harvest quota system was intemtito regulate timber production. In theory, the
quota could not be exceeded. However, harvestingeafjuota was a common practice (Richardson,
1990; Harkness, 1998). Since 1990 quotas have pesitively linked to each region’s annual
afforestation or reforestation area.

¥ The various components of this national prograndatailed in section 2.3 below.

A detailed and well-documented review of changesimire and management of non-State forests is
provided by Liu(2001).

> Non-distributed collective forests are placed untee management of collective forest farms
(Zhanget al, 1999), with township and village forest farms gmidt-forest farms being the dominant
management forms for community forestry.

'8 property rights on planted trees introduced utigeer'who plants, who owns” principle in the early
1980s have been officially recognized within theised Forest Law of China in 1998. Those “private

forests” were previously referred to as “collectioeests” because land ownership remains collective
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" The shareholding system can take various formisiditg farmer-farmer collaboration, company-
community partnership or cooperation with outsidividuals and communities (Liu, 2001).

® The only exception is the market-oriented prograimfast-growing and high-yield plantations,
mostly financed by farmers, forest farms and faraigpital. The state investment only had a marginal
portion, 6.6% of the total investment for the pdri®98-2003 (SFA, 2004c).

' The logging ban is implemented in provinces ofrtiiddle and upper reaches of the Yangtze (Tibet,
Yunnan, Sichuan, Chongging, Guizhou, Hubei) andvtbéow river (Qinghai, Gansu, Ningxia, Inner
Mongolia, Sha’anxi, Shanxi, Henan). The loggingu&ibn in state-owned forests also concerns
Northeast provinces (Jilin and Heilongjiang) aslwaelHainan and Xinjiang.

?°This third component is mainly of a “social” natuand aims at facilitating the re-employment of
redundant workers from State-owned forest entaprias well as pensions payment. By 2003, more
than 80% of the 740,000 workers made redundantdéytogram had been re-employed in forestry or
other economic sectors (SFA, 2004c).

I The conversion program also includes tree plardgimbarren land and mountains.

?2 Previous forest inventories only provided a ckisation according to the ownership of forest land
(State or collective forests).

28 Most plantations are ecological forests, whichoaot for 79% of the total afforested area (SFA,
2004b).

4 This program has been especially designed to pthe development of industrial tree plantations.
Its objective is to increase the domestic comméretend supply by subsidizing the plantation of 13.3

million ha of trees over the period 2001-2015 (Bard Cossalter, 2004).

**The southern region includes 10 provinces dominhagecbllective forests: Anhui, Zhejiang, Fujian,

Jiangxi, Hunan, Hubei, Guangdong, Guangxi, Haiaad, Guizhou.

?® Ecological forests include shelter forests andsdts for special use.
" This evolution can be explained on one hand, leyréfative short production cycle of economic

forests compared with timber forests, and on therohand, by policy uncertainty, property rights
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insecurity, heavy taxes, and harvest and transpsitictions associated with timber forests (LIDQZ;
Miao and West, 2004).

2 Because of accessibility issues, another 2.4anillia and 470.9 million trof near-mature, mature
and over-mature forests are not available for weopply. On the other hand, available resources
increase to 18.9 million ha with a stock volume2d# billion n? when including forests at near-mature
age.

9 China’s actual timber production in 2003 has bestimated at 160 million Inthree times the quota
production (Zhu 2004). Depending on the conver&iator used to convert timber production into log
removal from forests (Chinamarket Consulting Conyp@004, Xiong 2004), forest removal for
timber production in 2003 ranges from 246 to 278iom m®, slightly higher than the estimation
proposed in the sixth forest inventory (238.9 rillinT). With an additional official estimates of 97
million m®for fuelwood, the total forest removal for 2003 gas between 343 and 375 millior!,m
which is also consistent with the 365 milliorf af annual forest depletion estimated by the siathst
inventory.

% The import growth also resulted from prefererttiatie policies for forest products. By 1999, import
permit requirements for wood products have beetisiten, and any company legally registered for
international trade is allowed to import wood produ(Sunet al, 2004b). Meanwhile, import tariff
rates for forest products have been substantietlyeed, down to zero for log import. In August 2004
China also reduced by 50% the value-added tax @siloported through border trade, especially for
logs from Russia (Katsigrist al, 2004).

%1 The most significant increase comes from pulp paper that currently account for about 60% of
China’s forest product imports by Round-wood-eglémavolume (Suret al, 2004a).

%2 Chinese exports of forest products account fooatri0% of China’s total wood consumption.

*n 2003, China’s combined timber product importnf the three countries totaled approximately

23.6 million n? (round wood equivalent) valued at US$2.2 billion.
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Table 1 — Change in China’s regional distribution éforest resources

2" inventory:

3% inventory:

4™ inventory:

5™ inventory:

6™ inventory:

1977-1981 1984-1988 1989-1993 1994-1998 1999-2003
% % % % %

National Forested area 115.3 100 124.7 100 133.7 100 158.9 100 1711 100
Timber stock 9,028 100 9,141.1 100 10,1368 100 11,2665.9 100 45%58,5 100
Forest cover 12.0% 13.0% 13.9% 16.6% 18.2%

Northeast Forested area 35.1 31.0 35.7 29 36.6 28 394 25 41.3 245
Timber stock 2,941.4 334 2,892.4 32 3,002.7 30 3,178.9 29 P93 27.2
Forest cover 19.5% 19.8% 20.3% 21.9% 22.9%

Southwest Forested area 22.3 19.7 26.5 22 28.1 21 33.5 21 37.6 22.3
Timber stock 3,546.4 40.3 3,770.1 42 4,464.4 45 4,806.0 44 5245 43.4
Forest cover 10.3% 12.2% 12.9% 15.4% 17.3%

South Forested area 39.2 34.6 41.1 33 46.6 35 59.0 38 63.3 37.5
Timber stock 1,475.8 16.8 1,337.5 15 1,457.7 15 1,794.2 16 25305 19.1
Forest cover 25.3% 26.5% 30.1% 38.0% 40.8%

Three-North Forested area 16.6 14.7 19.4 16 204 15 25.0 16 26.7 15.8
Timber stock 837.6 9.5 914.3 10 985.1 10 1,129.3 10 1,254.0 10.4
Forest cover 4.1% 4.8% 5.1% 6.2% 6.6%

Notes:units = million ha (area) / million fr(stock).

1. Forest regions include the following provinces:
- Northeast: Heilongjiang, Jilin and Inner Mongolia;

- Southwest: Sichuan (Chongging included), Yunnan®hdt;

- South: Anhui, Zhejiang, Fujian, Jiangxi, Hunan, dijlisuangdong, Guangxi, Hainan, and Guizhou;
- Three-North: Liaoning, Hebei, Beijing, Tianjin, Sttong, Jiangsu, Shanghai, Shanxi, Henan, ShaamgxM, Gansu, Qinghai, and Xinjiang.
2. The first forest inventory was conducted in34B76. At that time, the total forest area was.Q2illion ha with a stock volume of 9532.3 million’, and the forest

cover was 12.7%.

Source State Forestry Administration, Sixth forest intay.
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Table 2 - Forest resources by ownership over tree$999-2003

Categories State forests Collective forests Privaferests

% % %
Forested area 72.8 42.2% 64.8 37.5% 35.1 20.3%
Timber stock volume 8,414.8 69.6% 2,863.5 23.7% B19 6.8%
Closed forest area 68.8 48.2% 54.3 38.0% 19.7 13.8%
Economic forest 11 5.1% 7.1 33.19 13.2 61.8%
Bamboo 0.3 6.6% 25 51.4% 2.0 42.0%
Natural forest 61.3 52.9% 41.5 35.9% 12.9 11.2%
Planted forest 8.9 16.7% 22.4 42.0% 22.0 41.3%
Pre-forest plantation 0.8 17.4% 2.0 41.5% 2.0 41.1%

Notes:units = million ha (area) / million fr(stock).
Source State Forestry Administration, Sixth forest intay.
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Table 3 - Timber production quota, 1978-2004

Year Production Year Production
1978 51,623 1996 67,103
1980 53,593 1997 63,948
1985 63,234 1998 59,662
1990 55,710 1999 52,368
1991 58,073 2000 47,240
1992 61,736 2001 45,520
1993 63,922 2002 44,360
1994 66,151 2003 47,589
1995 67,670 2004 51,973

Notes: 1unit= 1,000 m

2. The table reports the production quota offigiaktt by the government. As discussed in the teat,
actual timber harvests were substantially highan tijuotas during the whole period.
Source: China Forestry Statistical Yearbow#rious editions
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Table 4 - Forest resource depletion by age group drby origin, 1999-2003

Age group Total Natural forests Planted forests
Volume % of each| Volume % of eac_h Volume % of each
age group age group in age group
in the total the total in the total
Total 372.4 100 287.7 100 84.7 100
Young 62.6 16.8 46.6 16.2 16 18.9
Middle-aged 147.3 39.6 108.6 37.8 38.7 45.6
Near mature 62.9 16.9 44.7 15.6 18.2 21.4
Mature 60.8 16.3 51 17.7 9.9 11.6
Over-mature 38.8 10.4 36.8 12.8 2 2.4

Notes:unit = million n.
Source State Forestry Administration, Sixth forest intay.
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Table 5 - Main China’s supplying countries by foresproducts in 2003

Product Top countries in order of descending volume

Log Russia (softwood), Malaysia (hardwood), NevwalZad, Papua New
Guinea (hardwood), Gabon.

Lumber Indonesia (hardwood), USA, Thailand, Rugsiaftwood), Malaysia
(hardwood).

Panel segment Indonesia, Malaysia for plywood; &k Cambodia for veneer.

Wood Pulp Canada, Indonesia, Russia, Brazil, USA.

Paper Taiwan, South Korea, USA, Indonesia, Japan.

Source Sunet al, 2004a.
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Figure 1 — Change in China’s forest resources by fest type
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Notes years refer to the end of the correspondifiy 48, 5" and ") national forest inventories.
Source State Forestry Administration, various natiorakst inventories.
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Figure 2 - Distribution of afforestation by foresttype (1991-2004)
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Notes:The figure shows the proportion of each foresetypthe total annual planted forests; Ecologioat$ts
include shelter forests and forests for special use
SourcesChina Forestry Statistical Yearbo@karious editions).
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Figure 3 — China’s forest resources by age group
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Notes The stock means the standing volume of the fer&&tars refer to the end of the correspondiffty §3
and 6" national forest inventories.
Source State Forestry Administration, various natiorakst inventories.
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Figure 4 - China’s import of forest products (19932004)
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Notes:Total import includes boards, paper, paper puthweaste paper converted intd af round-wood. Unit =
million m®.

SourcesXiong (2004) for total import an@hina Forestry Statistical Yearbo@R004) for log and sawn wood
imports.
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