
Chapter 4:  Economic Competitiveness of Guangxi 
Plantation Sector 
 
 
4.1  Introduction 
 
This chapter analyses the costs and profitability of two plantation types which 
dominate the development programme proposed within the Guangxi Integrated 
Forest Development and Conservation Project: 
 

i. Labor-intensive, short-rotation plantations on hills; 
ii. Semi-mechanized, short-rotation plantations on flat land  

 
Plantations of the first type are today by far the most common in Guangxi. Hills sites 
represent the type of land the most readily available for future plantation expansion. 
The semi-mechanized plantations are to a large extent concentrated on the coastal 
areas where there is only limited amount of flat land available for forestry activities.  
 
The two plantation types are making extensive use of recently developed eucalyptus 
clones. Eucalyptus is currently dominating the expansion of short rotation plantations 
in Southern China and will, by most accounts, be the main source of raw material of 
Guangxi’s future modern pulp mills, while limited amount of eucalypt wood will also 
be used by the reconstituted panel industry and the plywood industry.  
 
The cost data related to plantations on hills were collected during the first quarter of 
2005 from 22 major State-owned forest farms and plantation companies in several 
counties of Guangxi. This data contained sufficient details to stratify the 22 cases in 3 
categories: (i) high-cost cases; (ii) low-cost cases and, (iii) medium-cost cases.  
 
The costs data that were obtained for Guangxi’s semi-mechanized plantations did not 
contained many details. However, it was possible to make cost estimates using 
detailed cost data collected, during previous surveys, from 6 sites of the Leizhou 
region where site conditions and operational costs are similar to those of coastal 
Guangxi.  
 
For both plantation types, the low, average and high operational cost categories 
provide a range of possible values. The 3 categories were also used to assess the 
sensitivity of wood costs to changes in productivity and land lease costs. 
 
The main categories of costs associated with short-rotation plantations in Guangxi 
are: 

��Land rental 
��Fixed assets and infrastructure 
��Plantation establishment and management for the first and subsequent coppice 

rotations 
��Wood harvest and transport 
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��Taxes and fees at harvest 
��Overhead costs 

 
This report analyses compounded costs at various stages:  

��End of the first (planted) rotation (Stumpage Costs) 
��End of subsequent coppice rotations (Stumpage Costs) 
��Cost at point of delivery (road side or mill gate) where information and cost 

data for the all chain of operations was available. 
 

Appendix A analyses sensitivity of stumpage costs to two values of Discount Rate 
(7% and 13%), a range of potential Mean Annual Increments (M.A.I) and 2 scenarios 
of land rental increase in price at the start of the coppice rotation.   
 
 
 
4.2  Conversion factors 
 
The formula to convert RMB per mu into USD per ha is: USD/ha = RMB/mu  x   15 / 
8.215 
  
Reference to Mean Annual Increment (M.A.I) made in this report is always to 
“Recovered M.A.I” unless mentioned otherwise. “Recovered M.A.I” refers to the 
portion of the wood which forms the primary end product / has commercial value. A 
75% recovery rate is applied all through the province for conversion between total 
stem volume and recovered / commercial wood volume.  
 
The following table gives the correspondence between various values of Mean 
Annual Increment (M.A.I) used in this report. A recovery rate of 75% was used to 
compose this table.  
 
 
Table 4.1:  Conversion from cubic meter per mu to cubic meter per hectare 
 

m3 per mu 0.67 1.00 1.34 1.67 2.00 M.A.I. 
Total Stem Volume m3 per ha 10 15 20 25 30 

m3 per mu 0.5 0.75 1.00 1.25 1.50 M.A.I. 
Recovered Volume m3 per ha 7.5 11.25 15 18.75 22.5 

 
 
 
4.3  Data sources 

 
At the end of November 2004, a Questionnaire for Tree Plantation Enterprises and 
Individual Tree Growers (see Appendix C) was prepared in collaboration with the 
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Survey and Design Institute of Guangxi Forestry Bureau. It was distributed in 
December. Between end of February and mid-April 2005, a total of 35 plantation 
enterprises returned the questionnaire: 
 
Most respondents provided answers to a large number of questions and costs data which 
were used in the cost analysis presented in this report.  
 
Between mid-January and end of March 2005, field visits and interviews of plantation 
enterprise’s managers and individuals engaged in tree growing activities took place in 8 
sites within the following counties: Wuming, Pingguo, Xingbin, Shanglin (x 2), Pubei 
(x2) and Bobai. This information has been used to compose the plantation profile 
presented in Appendix B. 
 
 
4.4  Cost Associated with Wood Production  
 
4.4.1  Land rental  
 
To a large extent, this section is based on the answers to our ‘Plantation 
Questionnaire’ 
 
26 Government and private enterprises have provided detailed information on the way 
they operate to secure land for future expansion of their plantation. The overall trend 
is similar to what is being observed in the neighboring provinces of Guangdong and 
Hainan: 
 

��Government forest farms have only limited amount of land available for 
increasing their area of plantations; 

 
��Much of the suitable land for future expansion is held by local communities, 

farmers’ cooperatives and individual households. Both private companies and 
government forest farms are seeking to gain access to new plantation land by 
establishing partnerships with users of collectively - owned lands; 

 
��There are several partnership models in place; however, land rental is 

becoming the most common practice. This is the type of agreement that 
contains the least uncertainty and the lowest risks for the leaser; 

 
��Land rental is not a practice restricted to collectively- owned lands. 

Government farms happen to lease part of their land to private companies, 
individual investors or other farms.  

 
Among the 26 respondents to our questionnaires 16 were government forest farms: 6 
were Provincial forest farms, 1 was a Prefecture farm, and 9 were County forest 
farms. They reported that the land they have available for future expansion amounts 
totally to 620,000 mu (equiv. to 41,300 ha). 12 reported that they were negotiating 
access to additional land with farmer groups, individual farmers and village leaders.   
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In most cases (60% of the respondents), land lease contracts were signed for 30 years. 
There was one case where a contract had been signed for 70-year duration and a few 
other cases with 50-year duration. 
 
64% of the respondent indicates that duration somewhere in the 10-20 year range 
would be the shortest contract period acceptable for a plantation enterprise.  
 
54% of the respondents indicated that they use to pay several years of land rental in 
advance at the time a contract is signed. In half of the cases a 5-year advance payment 
was agreed. 2 to 4 year advance payment was also a frequent practice (43% of the 
cases). Advance payment for duration of up to 10 years was reported.   
 
42% of the respondent reported that the contract they had signed included a clause for 
revising land rental price: after a period ranging between 3 to 6 years in 55% of the 
cases and a period ranging between 7 to 10 years for the remaining 45%.  
 
In the most part of Guangxi province land rental prices for forestry seem to be 
contained within the limit of RMB 30 per mu and per year - USD 54.8/ha/yr - (79% of 
the answers). A large proportion (47%) of land lease contracts is being negotiated 
between RMB 10 to 20 per mu and per year - USD 18.2 to 36.4/ha/yr. Land lease 
price below RMB 10 per mu and per year seem to become the exception (9% of the 
answers). Prices in the range of RMB 45 to 80 per mu and per year - USD 82.2 to 
146.1/ha/yr - were reported (15% of the cases) for sites located on the coast (Hepu 
area) and in the neighborhood of large urban centers such as Nanning and Liuzhou.  
 
4.4.2  Fixed assets and infrastructure  

Fixed assets in a plantation project include housing, machinery, and infrastructure 
(including road, bridges and temporary on-site constructions)  
 
Plantations on hill sites do not require heavy machinery and expensive equipments. In 
the case of semi-mechanized plantations, cost of machinery has been accounted for in 
operational costs.   
 
Infrastructure and especially road costs tend to have the largest impact on the 
profitability of plantation projects. These costs can account for a substantial portion of 
final wood costs. They vary substantially depending on project site conditions. 
 
In some cases, direct access to the plantation is provided by existing roads which are 
routinely maintained by county or township administrations. In other cases, branch 
roads connected to county / township road networks are already present and their 
maintenance may require only limited expenses. There is a third group of cases where 
the access to plantation sites is provided by paths or tracks which are too narrow or 
rough for access by 4-wheels vehicles. In this latter case substantial investment is 
required to create a proper branch road for cost-effective wood extraction.  
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Readily access to sites is less critical for plantation operations than for wood 
transport. In the context of Guangxi, the most substantial expenses in infrastructure 
tend to occur at the time of harvest. In doing so the risk of under-evaluating or not 
making enough provision for road construction is greater. Unexpected expenses at 
time of harvest may preclude a plantation which otherwise would have seem to be a 
financially profitable investment.  
 
The 20 plantation managers who have responded to our questions1/ about road access 
to their plantation sites indicate that: 
 

��Plantations roads are accessible to trucks with a load capacity ranging between 
10 and 20 tons in 11 cases (52% of the respondents); 

��Plantations roads are accessible to trucks with a load capacity of 20 tons and 
above in 6 cases (29%); 

��Plantations roads are accessible to trucks with a load capacity below 10 tons in 
4 cases (19%). 

 
When plantation managers are asked to rank in priority order2/ the criteria that they 
put forward when they negotiate land lease prices one realizes that criteria related to 
on-site transport conditions come immediately after site quality criteria (soil structure 
/ thickness and soil nutrient status). Distance to processing mills comes third.   
 
The following table give an average costs for infrastructure development based on costs 
reported in the various plantation profiles which we have examined. These costs are 
direct costs. They do not include overheads.  
 
Table 4.2:  Average costs for infrastructure development in Guangxi plantation 
 

 Year 0 Year 1 Year 2 to 5 
Year 6 

(Prior harvest) 

RMB per mu 14.7 1.9 1.7 per year 32.4 

USD per ha 26.8 3.5 3.1 per year 59.2 
Data source: 26 State and private enterprises. Responses to the ‘Questionnaire for Tree 
Plantation Enterprises and Individual Tree Growers’ 
 
These costs are low in comparison to what is being observed in South East Asian 
countries. A possible explanation is that: 

i. Harvesting operations are manual and therefore there is no need to create 
access roads and bridges for heavy equipment; 

ii. Wood transport is, to a very large extend, done by small contractors who have 
limited requirements with regard to road conditions. 

                                                 
1 / See Appendix C: Questionnaire for Tree Plantation Enterprises and Individual Tree Growers. 
Questions C42-142 and C42-143. 
2 / See Appendix C: Questionnaire for Tree Plantation Enterprises and Individual Tree Growers. 
Questions C2-11  to C2-18 
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4.4.3  Plantation establishment and management  
 
In Guangxi like in most other regions, plantation operation costs form the largest part of 
the wood production costs. They include: 
 

��Survey and plantation design 
��Purchase of clonal planting material 
��Purchase of fertilizers 
��Maintenance / replacement of tools 
��Purchase of products for pest and disease treatments 
��Site preparation 
��Planting and replacing dead seedling at young age 
��Tending 
��Control and treatment of pest and diseases 
��Protection against fire and illegal logging 
��Supervision and quality control 
��Transport of staff, workers and material  

 
Tables 4.3 to 4.6 indicate the most common range of variation in plantation operation 
costs during the growing period. Costs are direct costs / do not include overheads.  
 
4.4.3.1  Labor-intensive, short-rotation plantations on hills 
 
Table 4.3:  Range of variation of operational costs for a 6-year planted rotation in 
Guangxi   

Data source: 16 State and private enterprises in responses to the ‘Questionnaire for Tree 
Plantation Enterprises and Individual Tree Growers’ and 7 plantation profiles surveyed 
during field visits. Legend: If Rqd stands for ‘if required’ 
 
 
 

 
Year 0 

 

 
Year 1 

 

 
Year 2 

 

 
Year 3 

 

 
Year 4 
and 5 

 

 

 
Survey & Design  
Site preparation  
Planting  
Fertilizer application (FA) 
Tending (T) 
Pest & Disease control 
(PDC) 
Protection  (P) 
 

 
 
 
 
(FA)  
(T) 
(PDC) 
(P) 

 
 
 
 

(FA) if Rqd 
(T) if Rqd 
(PDC) 
(P) 

 
 
 
 
 

 
(PDC) 
(P) 

 
 
 
 
 
 

(PDC) 
(P) 

Operational costs 
in RMB per mu 260 - 360 65 - 125 30 - 80 10 - 20 5 - 15 

per  year 
Operational costs 
in USD per ha 475 - 657 119 - 228 55 - 146 18 - 36 9 - 27 

per year 
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Table 4.4:  Average operational costs for a 5-year coppice rotation in Guangxi 

Data source: a private enterprise managing 1,300 mu of eucalyptus coppices of which 1,000 
mu were harvested in 2004   
  
Compounded costs (at a discount rate of 7%) calculated for a plantation profile close to 
average was: 

��RMB 700 per mu equivalent to USD 1,278 per ha at year 5 (before first rotation 
is harvested); 

��RMB 369 per mu equivalent to USD 674 per ha at age 10 (before coppice 
rotation is harvested); 

 
4.4.3.2  Semi-mechanized, short-rotation plantations on flat land  
 
Compounded costs (at a discount rate of 7%) calculated for a plantation profile close to 
average was: 
 

��RMB 573  per mu equivalent to USD 1,046  per ha at year 5 (before first 
rotation is harvested); 

 
��RMB 329 per mu equivalent to USD 601 per ha at age 10 (before coppice 

rotation is harvested); 
 
 

 
Year 6 

 

 
Year 7 

 

 
Year 8 to 9 

 

 
Year 11 

 

 

 
Land clearing after harvest  
of the previous rotation 
Singling coppices  
Fertilizer application (FA) 
Pest & Disease control (PDC) 
Protection  (P) 
 

 
 
 
 
(FA) 
(PDC) 
(P) 
 

 
 
 
 
 
(PDC) 
(P) 
 

 
Harvest 
Replanting 

Operational costs 
in RMB per mu 

 
135 

 

 
110 

 
9 per year 

 
 

Operational costs 
in USD per ha 
 

 
246.5 

 
201 

 
16.4 per year 
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Table 4.5:  Average operational costs for a 6-year planted rotation in Guangxi 

Data source: Data from 6 case studies in Zhanjiang Prefecture adapted to coastal Guangxi 
Legend: If Rqd stands for ‘if required’ 
 
Table 4.6:  Average operational costs for a 5 -year coppice rotation in Guangxi 

Data source: Data from 2 case studies in Zhanjiang Prefecture adapted to coastal Guangxi 
 
4.4.4  Wood Harvest, extraction and loading 
 
Guangxi forest plantations are predominantly located on hills presenting various 
levels of difficulty with regard to access and on-site movement. This makes that costs 
of wood harvest and extraction are highly variable and very site-specific cost inputs.  
 
Wood extraction is the single operation with the highest degree of variability. Logs 
might be extracted and loaded at low cost (RMB 10 per m3 equiv to USD 1.22 per 
m3) when hill sites are accessible to trucks. But there are many planted hills with 

 
Year 0 

 

 
Year 1 

 

 
Year 2 

 

 
Year 3 to 5 

 

 

 
Survey & Design  
Site preparation  
Planting  
Fertilizer application (FA) 
Tending (T) 
Pest & Disease control (PDC) 
Protection  (P) 
 

 
 
 
 
(FA)  
(T) 
(PDC) 
(P) 

 
 
 
 

(FA) if Rqd 
(T) if Rqd 
(PDC) 
(P) 

 
 
 
 
 

 
(PDC) 
(P) 

Operational costs 
in RMB per mu 

 
180 - 240 

 

 
70 - 100 

 
35 - 70 

 
5 - 15 

per year 
Operational costs 
in USD per ha 

 
329 - 438 

 
128 - 183 

 
64 - 128 

 
9 - 27 

per year 
 

 
Year 6 

 

 
Year 7 

 

 
Year 8 to 10 

 

 
Year 11 

 

 

 
Land clearing after harvest  
Of the previous rotation  
Singling coppices  
Fertilizer application (FA) 
Pest & Disease control (PDC) 
Protection  (P) 
 

 
 
 
 
(FA) 
(PDC) 
(P) 
 

 
 
 
 
 
(PDC) 
(P) 
 

 
Harvest 
Replanting 

Operational costs 
in RMB per mu 

 
115 

 

 
105 

 
7.5  per year 

 
 

Operational costs 
in USD per ha 
 

 
210 

 
192 

 
13.7 per year 
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remote locations where intermediate transport facilities have to be used (such as ox-
chart for example) before the wood can be loaded on a truck.  Table 4.7 shows that, in 
slightly more than a quarter of the cases which we have analyzed, wood is being 
extracted at relatively high cost.  
 
The cost difference between a low-cost extraction (RMB 4 per m3 equiv. to USD 
0.48/m3) and a high cost extraction (RMB 55 per m3 equiv. to USD 6.7/m3) equals 
the hauling cost of one m3 on 90 km of good road.  
 
The overall analysis of the 29 cases studies which were used to compose tables 4.7 
and 4.8 show that: 
 

i. Harvest and extraction can be carried out at low to moderate costs in 16 cases. 
The average cost from harvest design to loading on truck of these 11 cases is 
RMB 55.7 per m3, equivalent to USD 6.78 per m3; 

 
ii. There are 4 cases (13.8 % of the population) were high extraction costs are 

adding to high harvesting costs, resulting in an average operational cost (from 
harvest design to loading on truck ) of RMB 113 per m3 equiv. to USD 13.75 
per m3. In most instances, these expensive operations would amount to 
somewhere between 40 to 50% of the compounded wood cost on truck. There 
are obvious risks that compounded wood costs will be above the market price 
where difficult harvesting and extracting conditions are combined.  

 
Costs shown in tables  4.7 and 4.8 are direct costs. They do not include overheads.  
 
Table 4.7:  Average operational costs for harvesting short rotation plantation in 
Guangxi 
 

 
Operations:  

 
Harvest design, Felling, Crosscutting and Debarking 

 
 

Slope / Level of 
difficulty 
to operate on site 

 

 
Low to moderate 

(55%  of the analyzed cases)  
 

 
High  

(45%  of the analyzed cases) 

 
Operation Costs 
 

�� Range of 
variation 

 
 

�� Average  
 

 
 
 
RMB 23 to 50 per m3, equiv 
to USD 2.80 to 6.09 per m3 
 
 
RMB 31 per m3, equiv to 
USD 3.77 per m3 

 
 
 

RMB 50 to 86 per m3   
USD 6.09 to 10.47 per m3 
 
 
RMB  71.5 per m3, equiv to 
USD 8.70 per m3 

Data source: 22 State and private enterprises in response to the ‘Questionnaire for Tree 
Plantation Enterprises and Individual Tree Growers’ and 7 plantation profiles surveyed 
during field visits. 
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Table 4.8:  Average operational costs for small-diameter wood extraction in Guangxi 
 

 
Operations:  

 
Carrying wood from felling point to wood yard / loading site 

 
 

Distance to loading point 
and level of difficulty to 
operate on site  

 

 
Low to moderate 

(73 % of the analyzed cases) 
 

 
High  

(27 % of the analyzed cases) 

 
Operation Costs 
 

�� Range of variation 
 

 
 
 
 
�� Average  

 

 
 
 
RMB 4 to 24 per m3, 
equiv to  
 
USD 0.49 to 2.92 per m3 
 
 
RMB 12 per m3, equiv to 
USD 1.46 per m3 
 

 
 
 

RMB 25 to 55 per m3 in most 
cases. Can be up to RMB 120 per 
m3  
USD 3.04 to 6.69 per m3. Can go 
up to USD 14.60 per m3 
 
RMB  37.5 per m3, equiv to 
USD 4.56 per m3 

Data source: 22 State and private enterprises in response to the ‘Questionnaire for Tree 
Plantation Enterprises and Individual Tree Growers’ and 7 plantation profiles surveyed 
during field visits. 
 
Average direct cost for loading on truck is RMB 5.5 per m3 3/  
 
4.4.5  Transport 
 
The main factors affecting transport costs are: 
 

�� Transport distance 
�� Road conditions 
�� Payload on the truck4 

 
It is common practice in Southern China that contractors apply higher unit costs 
(calculated in RMB per ton and per km) for shorter distances.  
 
For transport distances in the range of 30 to70 km, it is common that the unit cost 
varies between RMB 0.7 and 0.8 / ton / km (USD 0.085 and 0.097/ ton / km). For 
distances close to 100 km and above, the cost per ton and per km range from RMB 
0.55 to 0.6 (USD 0.067 to 0.073/ ton / km). A rate of RMB 0.4 / ton / km (USD 0.048/ 
ton / km) might be asked for transport distance of 200 km and above.  
 

                                                 
3 / Data source: 16 State and private enterprises in response to the ‘Questionnaire for Tree Plantation 
Enterprises and Individual Tree Growers’ and 7 plantation profiles surveyed during field visits 
4 / Section 4.4.2 gives some indications on accessibility to plantation roads for trucks of various 
payload sizes.  
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This added to the fact that small diameter plantation wood has low value-to-volume 
and weight ratios mean that, in most instances, transport costs will make up a 
significant proportion of the delivered wood cost.   
 
4.4.6  Taxes and fees at harvest 
 
Recent policy measures have been taken, at central level, to reduce the taxes and fees 
on forest products and streamline both the entire revenue system and the delivery of 
government services in order to stimulate investments in plantation forestry. Forestry 
products have been exempted from the Special Agricultural Products Tax. However, 
there are a number of other charges which are still in place. Some, such as the 
afforestation fee and the quarantine fee are nation-wide. Others are province-specific. 
Finally, some charges are levied at local level. Their number and purpose vary greatly 
between localities. During our survey, a number of respondent have mentioned a fee 
for ‘Flood Prevention and Insurance’ and charges being levied for the design of 
harvest plots and/or forestry administration.  
 
The following table summarizes the information obtained from the Finance Division 
of Guangxi Forestry Bureau. 
 
Table 4.9:  Taxes and Fees for Fast-Growing, High Yielding plantations in Guangxi 
 

Fast-Growing , High-Yielding Plantations  

All Enterprises Plantations Enterprises 
integrated to a Pulp Industry 

 
Taxes 
 

 
Abolished in Sept. 2003 

 
Abolished in Sept. 2003 

 
 
 
Afforestation Fee 

              Since 1998 
 
Eucalypts: 10% of the sale 
price (first sale after harvest) 
 
Other species: 20% of the 
sale price (first sale after 
harvest) 
 
 

            Since 2002 
 
                   0% 
 
 
Possibility to add RMB 10 to 
20 per m3 to their production 
costs  

 
Forest Quarantine Fee 
 
 

 
0.2 % of the sale price (first 
sale after harvest) 
 

 
0.2 % of the sale price (first 
sale after harvest) 
 

Data source: Finance Division of Guangxi Forestry Bureau  
 
The following gives an example of calculation of the Afforestation Fee and the Plant 
Quarantine Fee for a first wood sale after harvest amounting to RMB 270/m3 
 
Afforestation Fee: RMB 270/1.1 x 0.1 = RMB 24.5/m3 
Forest Quarantine Fee: RMB 270/1. 02 x 0.02 = RMB 5.3/m3 
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The section on taxes and fees of the ‘Plantation Questionnaire’5  was answered by 26 
State and private enterprises, all involved in the development of eucalypt plantations. 
Two answers out of three mention that the ‘Afforestation Fee’ amounts to 20% of the 
wood sale. Approximately 30% of the respondent indicates that this 20% fee applies 
to 2 funds.  
 
4.4.7  Overhead costs 
 
In Guangxi, forest plantation activities involve a number of economic actors whose 
scale of operation, differ greatly. Some benefit from economies of scale, others don’t. 
In addition different enterprises have different degree of social obligations and apply 
different standards in the way they operate. Some have high requirements in terms of 
cost-efficiency, others don’t. All together these may create significant differences in 
overhead costs and in turn in the profitability of the overall enterprise. 
A difficulty encountered in dealing with overheads is that, in most cases, operational 
and technical staffs within companies don’t have a clear sense of what overheads 
include and how they are calculated. This is not specific to Guangxi and even to 
China.  
 
Overheads are usually calculated in per cent of direct production costs. However there 
are cases where companies use a ‘per hectare per year ‘basis to report these costs.   
 
Our information about overheads of Guangxi plantation enterprises is not sufficient 
and consistent enough for us to apply different overhead rates to different types of 
enterprises. Therefore, we have opted for a conservative approach by applying a 
uniform rate to all government as well as private enterprises. We have assumed that 
overheads for these large enterprises amount to 8% of their direct cost.  
 
We have also assumed a 3.5% overheads rate for small-scale entrepreneurs whose 
administrative units are limited to a small number of staff dealing with forestry among 
other activities.  
 
 
4.5  Compounded Costs Analysis 
 
4.5.1  Stumpage Cost  
 
Stumpage cost is a mean of measuring, on an m3 basis, the investment allocated to a 
plantation during the entire growing period. It is a theoretical value of the commercial 
standing volume of wood at the time of harvest. In other words it is the price at which 
the investment reaches the zero-Net Present Value threshold. Any market price higher 
than the calculated stumpage cost plus overheads would lead to economic returns.  
 

                                                 
5 / See Appendix C: Questionnaire for Tree Plantation Enterprises and Individual Tree Growers. 
Questions C5-1  to C5-18 
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Stumpage costs are sensitive to the discount rate used as well as to plantation yield 
and the length of the growing period. The higher the discount rate, the higher the 
stumpage cost. The lower the productivity the higher the stumpage cost.  
 
The a priori discount rate used in stumpage cost calculations must be based on a 
correct forecast of risks. Discount rates in the order of 8 to 12% are commonly used in 
forestry projects. High risk forestry projects may use discount rates as high as 25 to 
30%. 
 
Stumpage costs shown in tables 4.10 to 4.14 do not include overheads.  
 
Table 4.10:  Stumpage Costs of  First Rotation 
 
 
 

 
Labor intensive plantations in hills 
(Assumed M.A.I is 1 m3/mu, equiv. 
to 15 m3/ha)1/ 
  

 
Semi-mechanized in coastal flats 
(Assumed M.A.I is 1.25 m3/mu 
equiv. to 18.75 m3/ha)1/ 
  

Discount Rate 7% 13% 7% 13% 
 

RMB/m3 
 

Low-cost case 
 

USD/m3 
 

 
109.67 

 
 
 

13.35 

 
145.73 

 
 
 

17.74 
 

 
94.80 

 
 
 

11.54 

 
122.40 

 
 
 

14.90 

 
RMB/m3 

 
High-cost case 

 
USD/m3 

 

 
173.09 

 
 
 

21.07 

 
230.02 

 
 
 

28.00 

 
RMB/m3 

 
Average-cost 
case 
 

USD/m3 
 

 
139.08 

 
 
 

16.93 

 
183.36 

 
 
 

22.32 

 
 
 
 
 
 
 
 

130.29 
 
 
 

15.86 
 

 
 
 
 
 
 
 
 

168.74 
 
 
 

20.54 
 

1/ M.AI. is for Recovered Wood 
 
Tables 4.11 and 4.12 compare stumpage costs obtained for the first rotation and the 
subsequent coppice rotation. The case which is presented is plantation on hills with 
average operational costs. Cost calculation is based on a  M.A.I of 1 m3/mu (15 
m3/ha) of recovered wood at the end of the first rotation. Land rental costs during the 
first rotation  is RMB 15/mu/year.  
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3 scenarios are presented for the coppice rotation.  
 
Scenario C1: Land rental costs and M.A.I. remain the same than during the first 
rotation; 
Scenario C2: Land rental costs have doubled (to RMB 30/mu/year). Coppices grow at 
same M.A.I. than during the first rotation; 
Scenario C3: Land rental costs have increased by 50% as compared to the first 
rotation (to RMB 22.5/mu/year) while coppice productivity is lower. M.A.I of 
recovered wood is 0.75 m3/mu (11.25 m3/ha) 
 
Appendix A shows the sensitivity of stumpage costs to variation in M.A.I, discount 
rate and land lease costs.  
 
Table 4.11:  Stumpage Costs (compounded at 7% DR) of first and second rotations in 
hills  

 
 

Labor-intensive plantations on hills 
Average-cost case 

DR: 7% 

 
 

First rotation Coppice rotation 

M.AI. (Recovered Wood): 1 m3/mu (15 m3/ha) 
Land lease: RMB 15/mu/year (USD27.4/ha/year ) 
 

RMB/m3: 139.08 
USD/m3: 16.93 

 

Scenario 1 
RMB/m3: 96.68 
USD/m3:  11.77 

M.AI. (Recovered Wood): 1 m3/mu (15 m3/ha) 
Land lease: RMB 30/mu/year (USD 54.8/ha/year) 
 

 
Scenario 2 
RMB/m3: 115.09 
USD/m3:  14.01 

M.AI. (Recovered Wood): 0.75 m3/mu (11.25 m3/ha) 
Land lease: RMB 22.5/mu/year (USD 41.1/ha/year) 

 
 

Scenario 3 
RMB/m3: 141.87 
USD/m3: 17.27 

 
 



 99  

Table 4.12:  Stumpage Costs (compounded at 13% DR) of first and second rotations 
in hills  

 
 

Labor-intensive plantations on hills 
Average-cost case 

DR 13% 

 
 

First rotation Coppice rotation 

M.AI. (Recovered Wood): 1 m3/mu (15 m3/ha) 
Land lease: RMB 15/mu/year (USD27.4/ha/year ) 
 

RMB/m3: 
183.36 
USD/m3: 22.32 

Scenario 1 
RMB/m3: 121.33 
USD/m3: 14.77 

M.AI. (Recovered Wood): 1 m3/mu (15 m3/ha) 
Land lease: RMB 30/mu/year (USD 54.8/ha/year) 
 

 
Scenario 2 
RMB/m3: 143.19 
USD/m3: 17.43 

M.AI. (Recovered Wood): 0.75 m3/mu (11.25 m3/ha) 
Land lease: RMB 22.5/mu/year (USD 41.1/ha/year) 

 
 

Scenario 3 
RMB/m3: 177.20 
USD/m3: 21.57 

 
 
Tables 4.13 and 4.14 compare stumpage costs obtained at the end of  the first and 
coppice rotation for a semi-mechanized plantation. The case which is presented is a 
semi-mechanized plantation with average operational costs. Cost calculation is based 
on a  M.A.I of 1.25 m3/mu (18.75 m3/ha) of recovered wood at the end of the first 
rotation. Land rental costs during the first rotation  is RMB 50/mu/year.  
 
3 scenarios are presented for the coppice rotation.  
 
Scenario C1: Land rental costs and M.A.I. remain the same than during the first 
rotation; 
Scenario C2: Land rental costs have increased by 30% (to RMB 65/mu/year). 
Coppices grow at same M.A.I. than during the first rotation; 
Scenario C3: Land rental costs have increased by 35% as compared to the first 
rotation (to RMB 67.5/mu/year) while coppice productivity is lower. M.A.I of 
recovered wood is 1 m3/mu (15 m3/ha) 
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Table 4.13:  Stumpage Costs (compounded at 7% DR) of first and second rotations in 
flats  

 
Semi-mechanized plantations on 

coastal flats 
Average-High cost case 

Discount Rate: 7% 

 
 

First rotation Coppice rotation 

M.AI. (Recovered Wood): 1,25 m3/mu (18.75 m3/ha) 
Land lease: RMB 50/mu/year (USD 91,3/ha/year) 
 

RMB/m3: 130.29 
USD/m3: 15.86 

 

Scenario 1 
RMB/m3: 105.64 
USD/m3: 12.86 

M.AI. (Recovered Wood): 1.25 m3/mu (18.75 m3/ha) 
Land lease: RMB 65/mu/year (USD 118.7/ha/year) 
 

 
Scenario 2 
RMB/m3: 120.35 
USD/m3: 14.65 

M.AI. (Recovered Wood): 1 m3/mu (15 m3/ha) 
Land lease: RMB 77/mu/year (USD 140.6/ha/year) 
 

 
  

Scenario 3 
RMB/m3: 153.04 
USD/m3: 18.63 

 
Table 4.14:  Stumpage Costs (compounded at 13% DR) of first and second rotations 
in flats  

 
Labor-intensive plantations on hills 

Average-cost case 
Discount Rate: 13% 

 
 

First rotation Coppice rotation 

M.AI. (Recovered Wood): 1,25 m3/mu (18.75 m3/ha) 
Land lease: RMB 50/mu/year (USD 91,3/ha/year) 
 

RMB/m3: 168.74 
USD/m3: 20.54 

 

Scenario 1 
RMB/m3: 130.12 
USD/m3: 15.84 

M.AI. (Recovered Wood): 1.25 m3/mu (18.75 m3/ha) 
Land lease: RMB 65/mu/year (USD 118.7/ha/year) 
 

 
Scenario 2 
RMB/m3: 147.70 
USD/m3: 17.98 

M.AI. (Recovered Wood): 1 m3/mu (15 m3/ha) 
Land lease: RMB 77/mu/year (USD 140.6/ha/year) 
 

  
Scenario 3 
RMB/m3: 187.71 
USD/m3: 22.85 

 
4.5.2  Costs of Delivered Wood  
 
The following table gives the compounded wood costs at point of delivery (road side 
or mill gate) calculated for 7 plantations profiles. These profiles include 6 cases of 
plantation on hill sites and 1 case of semi-mechanized plantation on flat land.  
 
The profiles for the ‘hill-plantation’ type were constructed with the information and 
costs data that we collected between January and March 2005, during field visits. The 
information that we obtained for Guangxi’s semi-mechanized plantations did not 
contained many detailed cost data. However, it was possible to construct a plantation 
profile using detailed cost data which we were able to collect from 6 sites of 
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Zhanjiang Prefecture, during previous surveys. Site conditions and operational costs 
in coastal Guangxi are very similar to those of Zhanjiang Prefecture.  
  
The 7 plantation profiles are presented in Appendix B. They contain information on: 
 

��Site location and accessibility;  
��Land tenure and information on access to the land (type of agreement between 

the land user and the party investing in the plantation when they are different 
entities);  

��Main plantation technical characteristics; 
��Cost data on investment in silviculture, road construction, harvest, extraction, 

transport and fees; 
��Wood prices 
��Internal rate of return of the undertaking   
 
Table 4.15:  Wood costs at point of delivery compounded at 7 % DR 

 
Wood Costs 

Compounded at 7 % DR 
 

Road side Mill gate 
Profile No 1 
IRR: 9.4 % 

 RMB/m3: 283.4 
USD/m3: 34.5 

Profile No 2 
IRR: 3.1 % 

RMB/m3: 298.8 
USD/m3: 36.4 

 

Profile No 3 
IRR: 9.1 % 

RMB/m3: 233.9 
USD/m3: 28.5 

 

Profile No 4 
IRR: 4.0 % 

RMB/m3: 297.2 
USD/m3: 36.2 

 

Profile No 5 
IRR: 14.4 % 

 RMB/m3: 268.0 
USD/m3: 32.6 

 
 

Plantation on hill sites 

Profile No 6 
IRR: 8.1 % 

 RMB/m3: 301.5 
USD/m3: 36.7 

Semi-mechanized 
Plantations 

Profile No 7 
IRR:18.0 % 

 RMB/m3: 214.4 
USD/m3: 26.1 

 
Plantation profiles No 2 and No 4 are delivering wood at road side at costs very close 
to current market prices. These two operations do not meet the minimum IRR 
requirements (discount rate) arbitrary set to 7% and therefore are likely to generate 
slight deficits. 
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Table 4.16:  Wood costs at point of delivery compounded at 13 % DR 
   

Wood Costs 
Compounded at 13 % DR 

 

Road side Mill gate 
Profile No 1 
IRR: 9.4 % 

 RMB/m3: 339.1 
USD/m3: 41.28 

Profile No 2 
IRR: 3.1 % 

RMB/m3: 360.6 
USD/m3: 43.9 

 

Profile No 3 
IRR: 9.1 % 

RMB/m3: 291.8 
USD/m3: 35.5 

 

Profile No 4 
IRR: 4.0 % 

RMB/m3: 372.8 
USD/m3: 45.4 

 

Profile No 5 
IRR: 14.4 % 

 RMB/m3: 312.5 
USD/m3: 38.0 

 
 

Plantation on hill 
sites 

Profile No 6 
IRR: 8.1 % 

 RMB/m3: 362.4  
USD/m3: 44.2 

Semi-mechanized 
Plantations  

Profile No 7 
IRR:18.0 % 

 RMB/m3: 261.6 
USD/m3: 31.8 

 
With costs compounded at 13% DR, only 2 operations (Profile No 5 and Profile No 7) 
continue to produce wood at costs below current market prices. Profitability of the 
other operations is questionable.  
 
Figure 4.1:  Delivered wood cost structure (Costs compounded at 7% DR) 
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4.6  Wood Grades and Prices 
 
Main Guangxi’s users of small-sized plantation wood include: (i) the plywood 
industry; (ii) the reconstituted panel industry (dominated by MDF); and increasingly 
(iii) the pulpwood industry; 
 
Small-sized wood and wood residues are also the main source of energy for a number 
of small-scale industries such as brick factories for example. 
 
Each industry type has different requirements / preference as far as wood quality and 
diameter size is concerned. Each industry type is also very much characterized by its 
wood paying capacity (the maximum amount that can be paid for wood supply in 
order to maintain profitability). 
 
4.6.1  Reconstituted Panel Industry 
 
The ‘three residues’ is the main source of raw material for the reconstituted panel 
industry, especially the small to medium-scale mills.  ‘Three residues’ consist of:  
 

i. Residues generated by other wood processing sectors, primarily sawmills and 
plywood mills;  

 
ii. By-products/secondary harvest products such tree tops (large branches and 

small diameter stems: typically in the 3 to 6 cm range), thinning products 
(from pine and Chinese fir plantations); 

 
iii. Logs being declassified (whose length is below standard or for other reasons).      

 
 Branches and small-diameter logs entering into the ‘three residues’ category are 
being processed into chips without prior debarking. Current mill gate prices for this 
type of raw material vary typically between RMB 160 and RMB 220 per ton 
depending on the location.  
 
At the other extreme of the range, some of the recently-built MDF mills with larger 
production lines and improved technology are specializing in the production of export 
quality boards. Top-quality MDF products require debarked larger-diameter logs. 
This is the raw material which is also being used by modern-large scale pulp mills.  
 
The domestic market for reconstituted panels is still dominated by low to medium 
grade products. Therefore ‘three residues’ is likely to remain the main source of raw 
material for this industry segment.  However, there might be a limited number of 
cases, in the future, where moderns MDF mills will compete for their wood raw 
material supply with the two large pulp mills, being planned in the coastal region.   
 
Wood costs in reconstituted panels account for 30% to 40% of mill operating costs.  
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4.6.2  Wood Pulp Industry 
 
Modern pulp mills can only be cost-competitive if they specialize in the production of 
high quality virgin wood pulp. To do so they require high quality chips. It is important 
that chips are made of debarked wood so that the quantity of chemical being used 
throughout the “cooking stage” can be kept at a minimum level. Chips made of 
debarked wood have also more even characteristics. Uniformity in fiber structure, 
chemical content and size are both important factors: 
 

��Uniform Chip fiber quality is important since digesters are set to process wood 
chips for the shortest period of time, using a specific quantity of chemicals to 
achieve maximum output and yield;  

 
��Optimum chip length and thickness ranges respectively from 32 mm to 48 mm 

and from 4 mm to 8 mm. 
 
��Over sized chip fractions take a longer time to digest when compared with 

standard chip sizes. This reduces pulp mill efficiency, and depending on the 
volume, could also impact on chemical consumption;  

 
��Over length chips may cause blockages when discharging the digester, 

reducing pulp mill efficiency.  
 
��On the other hand, the small under-sized chip fragments (fines and pins) are 

most often over-cooked during the process, resulting in lower output and 
yield. These smaller fractions also are first to absorb white liquor, increasing 
white liquor consumption.  

 
Modern pulp mills use debarked wood with minimum diameter, under bark, of 3 cm. 
However, logs with diameter (under bark) ranging between 6 and 15 cm form the 
largest part of their supply. In the tropics, this type of raw material can be grown in 
fast-growing plantations with growing cycles ranging between 5 and 7 years.  
 
In the conditions of Guangxi, several species of eucalypts and Eucalyptus hybrids are 
well suited for this type of plantations. In comparison to other species, eucalypts have 
fast growth and high pulp output per unit area of land. They also produce one of the 
best quality pulps by international standards. Eucalypts are currently dominating the 
expansion of short rotation plantations in the entire Southern China. These plantations 
will, by most accounts, be the main source of raw material of the pulp mills being 
planned for Guangxi’s coastal region.  
 
Prices at mill gate of pulpwood of the 8 - 12 cm diameter class vary typically between 
RMB 280 to RMB 370 per ton depending on the location. While the road side price 
for this wood category can be as high as RMB 350/ton. Mill gate price for the 14 - 18 
cm diameter is above RMB 400/ m3. The plywood industry has generally better wood 
buying capacity for wood with diameter above 14 cm.     
 

4.25 
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At the other extreme of the range,  the ‘three residues’ forms a substantial portion of 
the wood used by a number of small-capacity pulp mills using out-dated technology / 
producing lower quality pulp. These mills generally are located in the interior of the 
province. Locally, these small-scale pulp mills might compete with mills 
manufacturing reconstituted panels for their wood raw material supply.  
 
Wood costs in modern pulp mills producing BHKP (Bleached Hardwood Kraft Pulp) 
account for 46% of mill operating costs in most favorable situations (Brazil) but can 
be as high as 67% (Finland)  
 
4.6.3  Plywood 
 
Key end uses of approximately 43% of Guangxi plywood production is interior 
decoration and furniture. This sector includes mills which have specialized in niche 
markets offering relatively high prices such as for example curved panels.  
 
Plywood mills use a wide range of wood types, both hardwood and coniferous. They 
use logs with diameters ranging from 7-8 cm up to 20 cm and above. Therefore the 
range of prices that plywood mill pay for their supply of raw material is high.  Buyers 
require that logs are traded with their bark (to keep moisture / slow down the air-
drying process after harvest). 
 
Chinese fir can be sold in the range of RMB 550 to RMB 600/m3 for diameters 
between 14 -18 cm and RMB 750/m3 for diameters above 20 cm. Prices for Pine 
wood of the same diameter classes are slightly lower than those of Chinese fir but 
generally higher than the price offered for eucalypts.  
 
Production costs in plywood production are strongly influenced by wood prices 
representing up to 70% of the manufacturing costs.  
 
4.6.4  Future Pulpwood Prices 
 
This section examines the market forces which logically should exert the strongest 
pressures on future domestic pulpwood prices. 
 
The two large-scale Chemi-Thermo Mechanical Pulp mills that are being planned in 
the coastal region will create new important demand for pulpwood. Each project is 
currently developing its own wood resource made of fast-growing eucalypts 
plantations. However, access to plantation land is a slow and complex process as most 
of the land suitable for new plantations is held by communities. Together, the two 
coastal mills will have a production capacity of 0.8 to 1 million metric tons of pulp, 
equivalent to 2 to 2.5 million m3/yr of small-diameter pulpwood. It is likely that, in 
both cases, production of pulp will start before a sustainable wood resource base is 
secured. This means that part of the wood will have to be sourced from external 
suppliers.  
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This new demand should exert upward pressure on future price of pulpwood.  
On the other hand the cost of growing wood fiber in Southern China is substantially 
higher than it is in most neighboring countries. The price of imported pulpwood chips 
would logically set the threshold price for domestic pulpwood. Any domestic market 
price under this threshold would allow Chinese wood pulp producers to remain 
competitive in the regional market.   
 
On a longer time-frame, it is possible that the land scarcity plays in favor of those 
large mills which are already in place by preventing other key players to establish in 
the Province. The entire Guangxi pulp industry might then be dominated by only very 
few Companies with the possibility that once these Companies have consolidated 
their resource base only limited quantity of pulpwood is traded through a formal 
market.  
 
Such a situation would exert downward pressure on domestic pulpwood prices with 
the risk of decrease in economic returns for the independent wood producers and 
communities engaged in pulpwood production.  
 
4.7  Profitability and Competitiveness 
 
Internal rates of return (IRR) were calculated for the 7 plantation profiles presented in 
Appendix B, using, in most instances, cost and revenue data specific to each case. 
 
Table 4.17:  Estimated internal rate of return for 7 plantation profiles6/  
 

Level of Investment in 
Silviculture 

 

Low Average High 
Profile No 1  9.4%   
Profile No 2   3.1% 
Profile No 3   9.1% 
Profile No 4   4.0% 
Profile No 5  14.4%  

  
 
Hill 
sites  

Profile No 6  8.1%  
Flat site Profile No 7  18%  

 
Study of the hill-plantation profiles shows the following: 

��Low to reasonable returns to investors can be expected where uncertainty and 
high costs of harvesting and extraction can be avoided, while proper 
investments are made in silviculture. This can be achieved by giving 
appropriate attention to specific site conditions - facility of access is of 
particular importance - and where harvest, extraction and transport costs can 
be predicted with some accuracy and are given appropriate weight in 
investment decisions. 

                                                 
6/   See Appendix B for a description of these profiles  
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��A clear inverse correlation between stumpage costs and IRR exists when the 
above-mentioned conditions are met. Stumpage costs are sensitive to a number 
of factors as discussed in Appendix A. Profile No 4 shows that high cost 
inputs and good care given to a plantation doesn’t translate automatically in 
high productivity, low stumpage costs and high returns. Plantation forestry is a 
relatively risky and long time-frame undertaking with high exposure to 
climatic hazards and casualties such as fire.  

 
��Profile No 2 shows that investors may face substantial risks when several 

factors turn out not to be in their favor, such as for example below-average 
productivity and high harvesting and extraction costs.  

 
Semi-mechanized plantations in flat parts of Guangxi represent only a small share of 
the current plantation expansion in the Province. We haven’t been able to sample this 
plantation type in much detail. However, the information we have obtained was 
enough to conclude that technical characteristics and required amount of investments 
are similar to those observed in the neighboring Zhanjiang Prefecture. This type of 
plantation is more likely to display better financial performances since they have clear 
comparative advantages in several important aspects:  
 

��Plantation costs are lower 
 

��Productivity is generally higher than what it would be in hill sites with soils of 
same fertility. This is due to the fact that the logistic to bring additional 
fertilizers and tend after planting is easier to organize, allows more efficient 
treatments and is cheaper.  

 
��Harvest and extraction present less uncertainties as far as costs are concerned 

and require less investments since the existing road network is generally more 
developed and of better quality.  
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Figure 4.2:  Inverse correlation between stumpage costs and internal rates of return 
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To remain competitive in the regional market, Guangxi plantations will have to be 
able to deliver wood at costs which lie between the minimum return that producers 
require (stumpage costs calculated with the level of discount rates they anticipate) and 
the price of potential substitutes / wood coming from other sources.  
 
We have attempted to assess the current competitiveness margin of the pulpwood 
plantation sector. To do so we have estimated: 
 

i. The cost of using domestic plantation wood to produce one bone dry metric 
ton of chips of the quality required by the pulp industry; 

ii. The delivered costs of imported wood chips 
 
Costs at mill gate of wood produced in four different plantation profiles (see table 4. 
15 in section 4.5.2) were used to assess the production costs of one Bone Dry Metric 
Ton (BDMT) of wood chips. These costs compounded at 7% DR vary from: RMB 
550.3/ BDMT (USD 67/ BDMT) for profile No 7 to RMB 732.8/ BDMT (USD 89.2) 
for profile No 6. Profiles No 5 and No 1 give intermediate production costs, 
respectively RMB 663/ BDMT (USD 80.7/ BDMT) and RMB 695/ BDMT (USD 
84.6) 
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Figure 4.3:  Costs involved in the production of one BDMT of chips with domestic 
wood 
 

 
 
 
 
Most of the hardwood chips that China has been importing recently come from four 
countries. China’s Custom statistics for 2004 are the following: 
 
Table 4.18:  China’s imports of hardwood woodchips in 2004 
 

 
 

 
Share 

 

 
Metric Bone 

Dry Tons 

 
Value in USD 

 
Average 2004 
delivered costs 

in USD 
Total Imports 100 % 302,473.9 39,875, 194 131.83 

Australia  56.8 % 171,782.3 22,330,369 129.99 
Thailand  19.9% 60,144,320 6,508,893 108.22 
Vietnam 17.36% 52,527.4 6,375,226 121.37 

Countries  
of origin 

Malaysia  5.47 % 16,556.2 2,270,682 137.15 
Source: China’s Custom Administration 
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The following four charts (figures 4.4 to 4.7) were constructed with Chinese 
production costs compounded at 7% DR. They show that: 
 

��In the less favorable case (High domestic production costs [Profile no 6]) the 
domestic production maintains a delivered cost advantage of USD 19.02 per 
bone dry metric ton of hardwood woodchips over suppliers from Thailand 
who are the most cost-competitive.  

 
��In the most favorable case ((Low domestic production costs [Profile no 7]) the 

domestic production has a delivered cost advantage of USD 70.15 per bone 
dry metric ton of hardwood woodchips over Malaysian suppliers who are the 
less cost-competitive.  

 
��When average costs for domestic production are compared to delivered costs 

for the largest import source (Australia) the delivered cost advantage that 
Chinese producers are currently able to obtain is approximately USD 50 per 
bone dry metric ton of hardwood woodchips. 

 
Figure 4.4:  Domestic hardwood woodchips costs compared to imports from Thailand 
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Figure 4.5: Domestic hardwood woodchips costs compared to imports from Vietnam  
 

 
 
 
 
 
Figure 4.6: Domestic hardwood woodchips costs compared to imports from Australia 
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Figure 4.7: Domestic hardwood woodchips costs compared to imports from Malaysia 
 

 
 
 
Using a similar approach for Chinese production costs compounded at 13 % DR gives 
the following results:  
 

��In the less favorable case (High domestic production costs [Profile no 6]) the 
domestic production maintains a modest delivered cost advantage of USD 
3.23 per bone dry metric ton of hardwood woodchips over suppliers from 
Thailand who are the most cost-competitive.  

 
��In the most favorable case ((Low domestic production costs [Profile no 7]) the 

domestic production has a delivered cost advantage of USD 58.2 per bone dry 
metric ton of hardwood woodchips over Malaysian suppliers who are the less 
cost-competitive.  

 
��When average costs for domestic production are compared to delivered costs 

for the largest import source (Australia) the delivered cost advantage that 
Chinese producers are able to obtain is approximately USD 29 per bone dry 
metric ton of hardwood woodchips. 
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