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Executive Summary 

Stretching along the borders with China and Russia, Mongolia’s boreal forest covers approximately 
14.2 million hectares.1 It has great potential to contribute towards the country’s sustainable and green 
development goals. Implementing the right mixture of measures and policies is expected to enhance 
the provision of ecosystem services and goods, and thus contribute to “building resilience, livelihoods 
and the national economy”, which is the vision of Mongolia’s REDD+ Program.   

The country has significant potential to reduce its forest carbon emissions, and enhance and 
sustainably manage its forest carbon stocks, through the implementation of REDD+ activities, while 
maintaining its path of economic development, if not even supporting it. Mongolia’s REDD+ Strategy 
or REDD+ National Program is currently being developed. It foresees the implementation of twelve 
policies and measures (PAM) to address direct and indirect drivers of deforestation and forest 
degradation and barriers to the implementation of enhancing and conserving forest carbon stocks and 
the sustainable management of forests, and to provide for climate resilient livelihoods and non-carbon 
ecosystem services. Although it is expected that several PAMs contribute to improved and ultimately 
sustainable forest management to reduce emissions from forest degradation, one PAM in particular 
addresses sustainable forest management through “the improvement and development of the wood-
processing industry”. 

This report is expected to significantly contribute to the development of this PAM. Based on a thorough 
assessment of Mongolia’s current forest conditions, the report indicates a backlog of silvicultural 
activities that should urgently be addressed to maintain or improve forest health, especially by 
reducing the number of dead and damaged trees that are more susceptible to fires and insect pests. 
Cautious assumptions regarding deadwood use (only 10% is suitable for commercial use), reduction of 
potential harvests in protected forests, implementation of silvicultural treatments (over 10 to 20 years) 
and forest growth, potential annual harvesting levels of 10.3 million cbm (measured at loading point 
by the road) over the next one to two decades could be achieved. While most of the wood will be used 
as firewood and some will not leave rural areas to enter the broader domestic market, around 5 million 
cbm would be potentially available for Mongolia’s wood-processing industries. 

Many companies in the wood-processing sector operate quite antique equipment that does not meet 
modern resource-saving requirements. Most downstream processors are also small and use on 
average only about 350 cbm of wood annually. Safety standards are low and not necessarily 
maintained during repairs and modifications. Processed wood is often not graded and existing timber 
grading rules are ignored. Sawmill intake is generally of low quality comprising, to a considerable 
extent, damaged or dead trees. As a result, recovery rates are only about 40%, which leads to domestic 
products being more expensive than imported ones. For example, total production costs of boards can 
be twice as high as current market prices of imported boards. There are some noteworthy exceptions; 
a small number of domestic companies or joint ventures, mainly based in Ulaanbaatar, are using high-
end imported machinery (e.g. from Taiwan) to produce log houses, doors, and furniture.  

Modernizing the sector is also challenged by difficulties in recruiting skilled young people, especially in 
rural areas and for the forestry sector. Existing staff in both sectors manually operates old equipment, 
which may only be partly semi mechanized. Exposure to modern technologies is limited, which includes 
teachers and trainers. 

The current weaknesses can be overcome and should be viewed as opportunities, especially as there 
is considerable interest in innovations and modernization. Based on the current situation, modernizing 
Mongolia’s wood-processing industries should be undertaken in a step-wise approach. As a first step, 
the Government of Mongolia (GoM) is called upon to signal to the industries that in the long term raw 
material supply of good quality is secure. To this end, contracts between forest managers, wood users 

                                                           
1 The existence of an additional 2 million hectares of saxaul forests in Mongolia’s south is acknowledged, but it is 
not covered in this report. 
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(i.e. forest user groups and forest enterprises) and the GoM should provide confidence to industry 
stakeholders to invest in long-term positive change in the forest and the industries.  

Procedures and guidelines established decades ago need to be reintroduced, potentially also revised, 
and taken seriously. Wood and timber grading, pricing based on quality, and purchase preferences for 
locally produced goods are among them. Such measures are not costly and are expected to have a 
stabilizing effect. In parallel, a support framework for the modernization process needs to be 
developed. One of the most pressing aspects is providing soft loans to support the long-term nature 
of production forestry, especially in Mongolia where trees only grow very slowly, and related 
industries.  

Once the framework is prepared, the real modernization can start. The report provides an innovative, 
yet feasible, approach, which is based on the development of sawmills close to the forests and 
downstream-processing hubs in the vicinity of major infrastructure (e.g. good accessibility and sizeable 
markets). Sawmills in the rural areas would process smaller diameter and lower quality wood provided 
by forest user groups and/or forest enterprises. Larger diameters or high-value logs would be delivered 
directly to hubs. In total, around 10 sawmills (initial annual intake of 50,000 cbm each) and two hubs 
(initial annual intake of 300,000 cbm each) are considered to be sufficient in an initial phase of around 
5-10 years. By introducing a second work shift, capacities can be easily doubled without any further 
investments to 2.2 million cbm annually.  

The proposal in the report is based on medium-tech processing equipment, specially designed for 
smaller log diameters (< 40 cm) in sawmills and larger diameter logs in hubs. Downstream products 
would encompass traditional goods (e.g. sawn timber, dried, planed and decking wood, window 
scantlings, boards). Wood residues would be turned into pellets, briquets, chips, or particle boards. 
The latter products might not be suitable for export, but local markets are big enough for absorbing 
them. Consumers would need to adapt to the new situation. Pellets or briquets would not be burned 
in traditional stoves but require special devices. Initially, these changes would be introduced in public 
institutions like schools, hospitals, and kindergartens. By doing so, they would demonstrate leadership 
in managing the change and spreading news about benefits more widely. 

The report includes a proposal for an initial model development area, which could be Erdenebulgan 
Soum (District) in Khuvsgul Aimag (Province) in Mongolia’s north. The area is rich in forest resources 
and has all necessary preconditions for a suitable model area. 

The report concludes with a set of recommendations developed by a group of stakeholders; the 
recommendations are directed at policy, research and training, industrial and donor levels. 

 
 
 
 



 

 1 

Introduction and Objectives 

The Government of Mongolia has committed to a green development path, notably through the 
preparation and approval of the Green Development Policy, Policy on Forests, and Policy on 
Sustainable Development Vision in Mongolia. REDD+ has the potential to contribute to green 
development by protecting global environmental resources (forest carbon stocks and biodiversity), 
helping to reverse land degradation, promoting the improvement of rural livelihoods and building 
resilience to adapt to climate change. On the basis of these international and national contexts, 
Mongolia has taken several steps since 2011 to start implementing REDD+ readiness activities, 
including the preparation of its National REDD+ Readiness Roadmap, which was officially adopted by 
the MEGDT in June 2014. To support the implementation of the Roadmap, the UN-REDD Mongolia 
National Programme was developed. Since November 2015, the Programme provided technical 
assistance to the Government of Mongolia to prepare Mongolia's REDD+ Strategy (called REDD+ 
National Program) and establish three other key elements and information streams required under 
the UNFCCC to make REDD+ operational and become eligible for results-based payment.  

The REDD+ National Program foresees the implementation of twelve policies and measures (PAM) to 
address direct and indirect drivers of deforestation and forest degradation and barriers to the 
implementation of enhancing and conserving forest carbon stocks and the sustainable forest 
management of forests, and to provide for climate resilient livelihoods and non-carbon ecosystem 
services. Although it is expected that several PAMs contribute to improved and ultimately sustainable 
forest management to reduce emissions from forest degradation, one PAM in particular addresses the 
“improvement and development of the wood-processing industry”. 

To support the development of this PAM, UNDP Mongolia commissioned a consultancy, under the UN-
REDD Mongolia National Programme, to assess wood product value chains and recommend options 
for modernizing the Mongolian wood industries, while relying on sustainable supplies from the natural 
forest. 

The study’s objectives are to: 

 develop an up-to-date understanding of the overall wood product supply and demand 

situation in Mongolia;  

 conduct a value chain analysis of a number of key products in order to understand the 

strengths, weaknesses, opportunities, and threats in each; looking into harvesting, post-

harvest processing, production and/or value addition, transport and logistics and storage 

facilities and trade; 

 build on the understanding of implications of long-term supply-demand forecasts for the 

supply chains; 

 develop a prioritized set of recommendations for interventions and inclusion in the wood-

processing industry to strengthen markets, and enhance competitiveness of the sector; and  

 identify sector, products and possible enterprises (compared to strict criteria) that may be 

included in impact investment initiatives for upscale and market development. 

The study included two field missions to Mongolia in April and May/June 2018 and was conducted with 
support of an Advisory Group, which comprised a number wood-processing, government, 
banking/commerce and policy stakeholders in order to obtain support and buy-in for the study findings 
and recommendations, and to ensure high-quality results. 
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Methods 

The methods described below follow logical steps. The report starts with the supply and demand 
analyses. The supply-side review is based on thorough literature reviews of NFI data and reports, data 
provided by the United Nations Development Programme (UNDP) and the Forest Research and 
Development Centre (FRDC), and on field visits. Some data are published sources (e.g. NFI report or 
extracted from online data bases http://www.forest-atlas.mn); others were provided directly by 
various stakeholders.  

This report distinguishes between the "upstream" and the "downstream" side. The boundary is clearly 
drawn at the all-weather forest road or loading point, respectively. From the felling site to the forest 
road is considered "upstream". Transport to the primary processing sites and all further processing is 
categorized as "downstream".  

1.1 Study Limitations 

The study was confronted by severe limitations. Data provided by different stakeholders on the same 
aspect vary sometimes considerably. Overall, data availability and quality are good, but stakeholders 
interpret data differently. Although crosschecks on plausibility and triangulation of the various sources 
were made, all sources provide different data. When data were in a similar range, this report is based 
on the official dataset provided by Government Organizations. If data vary considerably between two 
such organizations, the most plausible data were used, when comparing values with publications of 
scientific organizations and international cooperation partners. However, sometimes data differed by 
a factor 20 (e.g. wood imports World Bank vs. Customs Department). In such cases, this report uses 
plausible ranges (based on the authors’ professional judgement). The latter case is indicated clearly 
throughout the text, tables and graphs. 

1.2 Value-Chain Analysis 

It is important to define the length and components of the value chain to focus analyses. The ToR 
clearly describe the scope, which is presented here defining the parameters assessed: 

i. The value chain shall start at the forest and use standing growing stock over bark of trees of at 
least 6 cm diameter at breast height (dbh) measured in cubic meters (cbm) per hectare as the 
first measurement (as collected in NFI (National Forest Inventory)). Felled trees are accounted 
as felled growing stock, removal of growing stock, harvested growing stock or gross removal2. 

ii. As second measurement, i.e. roundwood represents the amount of felled timber at an all-
weather forest road or loading point in cbm. This volume is the officially used figure in many 
reports and can be classified as forest production / reported annual cut / wood removed / 
harvested wood / net removal4. The difference between forest removal and production shall 
be called "harvesting loss". 

iii. The third measurement is the amount of roundwood in cbm at the gate of primary processing 
points (e.g. sawmills). 

iv. Secondary and tertiary processors are also assessed in terms of cbm of sawn / processed 
timber. 

v. In case cbm as measuring unit is inappropriate (e.g. for pellets, briquettes, saw dust) tons or 
kilograms (e.g. air dry, green, bone dry) of wood are used. 

vi. Conversion rates used in this report are listed in Annex 7. 
vii. Monetary values are recorded as cost or accumulated costs respectively in relation to a volume 

dimension above. When entrepreneurial factors are additionally considered (i.e. profit, taxes, 
depreciation), this report uses the term "price" (costs + profit + taxes + depreciation). Market 
prices are those prices achieved at trading points, i.e. markets (e.g. consumer price) and are 
specified inclusive or exclusive of sales taxes. As literature data are not always very clear in 

                                                           
2 This report lists all terms used in the various reports of various authors to allow for transparency in the approach. 



 

 3 

this distinction, price and accumulated costs were sometimes used interchangeably (e.g. 
accumulated roundwood delivery costs at mill gate were used as input price for downstream 
processing). This approach is chosen, when a product is only marketed "internally", and market 
prices are not available. 

Based on the material flow, Sankey Diagrams3 were developed for: a) volume; and b) value. Thus, the 
method for the VCA focuses primarily on the descriptive constructs as described by Kapinsky and 
Morris (2000). 

Subsequently, the material and value flows were used as analytical tool to define intervention points 
(e.g. at points with high losses/waste). Consequently, recommendations on improvements and 
innovations were developed based on the above. The diagrams explicitly show volumes (first) and are 
supplemented by monetary values (second).  

To describe material flows in value chains it is necessary to define: a) "nodes", i.e. the points, where 
different inputs are combined, or outputs are split; b) products (e.g. firewood, moulding, sawn timber); 
and c) stages (processing levels).  

The following list of nodes and products was elaborated: 

1. Major sources (irrespective if from production or protection areas) 
a. Forest (roundwood) 
b. Forest (firewood) 
c. Imports (roundwood) 
d. Imports (sawntimber) 
e. Imports (boards) 
f. Imports (furniture) 

2. Primary processing points: 
a. Sawmills 
b. Veneer mills 
c. Energetic uses 

3. Secondary processing points: 
a. Carpentries, log-house producers 
b. Rural construction 
c. Energetic uses  

4. Targets: 
a. Loss  
b. Consumer (more urban) 
c. Households (more rural) 
d. Further down-streaming processors 

5. Products that are the connections between nodes 
a. Round wood 
b. Sawn timber 
c. Saw dust 
d. Furniture* 
e. Plywood* 
f. Firewood* 
g. Charcoal 
h. Pellets 
i. Pallets (negligible) 

                                                           
3 Sankey diagrams are an alternative to common flow charts, especially when visualizing value or material flows. 
Sankey diagrams feature colored, directed arrows, whose width are proportional to quantity of flow along the 
arrow: if an arrow is twice as wide it represents double the quantity. Sankey diagrams draw the attention to the 
largest flows in the system. 
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j. Railway sleepers (negligible) 
k. Block boards (not laminated) 
l. Poles 
m. Ger construction material 
n. Waste wood 
o. MDF (medium-density fiberboard) (under development) 
p. Chip board/particle board 
q. Briquettes 
r. Shingles (under development) 
s. Doors, windows, window frames 

* Subject to value-chain analysis by GTZ in 2006 (report could not be made available). 

The list above or the market components determined the importance and the weight of the market 
participants, which were subject to further investigations. 

1.3 Supply and Demand Analyses 

The supply and demand analyses assess the origins of raw materials (i.e. domestic vs. imports), where 
and how timber is harvested, and evaluates if this process is efficiently implemented and organized. 
Timber wastage starts during the harvesting process and can be substantially reduced during logging. 
This report focuses on standing timber, roundwood, and lumber4 movements down the value chain 
and elaborates for each step dimensions and conversion factors to elaborate product yields. These 
yields are consequently compared with industry standards of comparable economies. During this 
exercise a clear distinction between losses and waste will be made. A "loss" is for example a reduction 
of material, whereby the reduced portion is non-recoverable (e.g. loss during the drying process of 
timber (shrinkage) or harvesting losses, which are left in the forest, but originally were part of the 
standing growing stock (in Mongolia all timber > 6 cm diameter)). "Waste" is material that is not part 
of the final product, but which is recoverable and available for further processing (e.g. sawdust, which 
can be collected during the refinement process of timber (if it is not collected, it is loss)). 

The study develops short and long-term predictions for supply and demand of different wood 
products, timber and volumes in geographical terms. The study also includes an analysis of current and 
future trends in the industry, with respect to Mongolian wood products and future market potential. 

Further, a detailed analysis of imports of wood products (e.g. through analysis of the customs 
department data bank) rounds up the assessment of current supply. It is expected that most imported 
(wooden) goods are used for urban house construction by persons/entities (e.g. furniture), or as raw 
material for local processing (e.g. door manufacturing).  

1.4 Market Analysis 

The market analysis separates the wood supply into two parts: the upstream part, i.e. all activities 
related to forestry, and the downstream part, i.e. all activities related to wood processing. The 
handing-over point of wood is either the all-weather road (inside the forest) or the sawmill gate.  

The downstream market analysis is highlighting the sources (i.e. primary products) and the destination 
of timber and wood products. This includes a survey of secondary (evtl. tertiary) products and their 
manufacturing locations, volumes, including assessments of processing yields.  

Figure 1 highlights the material flows before the product (i.e. wood) reaches the consumer market. 
Boxes reflect stocks, and thin arrows show flows Larger (green/red) arrows indicate the anticipated 
development according to the national forest policy (MET, 2009). For all stocks and fluxes estimates 

                                                           
4 This report uses the term "wood" for roundwood and firewood, whereby "lumber" is used for the processed 
product. "Wood" is also used, when referred to the material, e.g. doors made of wood. 
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are available. They were discussed and confirmed in workshops so that the findings are based on a 
mutually agreed basis.  

The study segregates the market into two sub-markets (i.e. industrial and rural) whereby trading lines 
are observed. The market analysis was undertaken as a representative survey of processing and trading 
units, strictly observing the representativeness and market share. Only a small number of larger 
processors exist. These factories/processors were as far as possible subject to more detailed analysis. 
The market survey also distinguished between upstream and downstream markets, for which two 
surveys were conducted5. 

 

Figure 1: Wood fluxes before product reaches the final markets 

1.5 Market Constraints and Industry Recommendations 

The above analysis identifies those market participants (e.g. sawmills), who have the most weight in 
the respective market (i.e. in terms of volume or monetary value). Some market participants might 
need further investigation. Particularly those, where simple adjustments/innovations may lead to 
significant improvements (e.g. waste reduction during tree felling or round wood processing). 

The study investigated constraints and recommendations for the wood processing and enterprise 
sector, in particular related to product development, markets, financing, and policy constraints. The 
study particularly identified constraints and recommendations in marketing and financing issues. 

1.5.1 Private Sector Partners 

In a final step, private sector partners can be identified, who may be linked to sustainable production 
of wood and lumber and may require impact investment grants or loans for their further development. 
Funds can be provided, e.g. through public private sector partnerships or development programs of 
technologies. Subsequently, realistic recommendations were drafted for developing the wood 
producing and processing sector into a profitable business considering current constraints (e.g. 
transport, competition from neighbouring countries, favourable timber import policies, lack of 

                                                           
5 Questionnaires were distributed to about 240 processors and 60 forest units. The number of returned 
questionnaires were 60 from processors and 11 from forest units. Questionnaires are available in Annex 2. 
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implementation of green development policy6). Again, it is important to identify the scope first – 
forestry or/and timber industries. 

1.5.2 Focus Groups, Consultation, and Review Workshops 

The consultants conducted a stakeholder analysis and commenced a consultation process, which was 
improved through the formation of an Advisory Group consisting of private sector and government 
stakeholders, who guided the process. Two formal advisory workshops were conducted, and a 
validation workshop was implemented at the end to present, discuss, and agree on the major findings. 

The stakeholder list (list of all stakeholders in alphabetic order is provided in Annex 13) consists of four 
major groups, which were partly represented in the focus group meetings of the first assignment or 
were met in separate individual meetings: 

1. Governmental agencies 
a. Ministry of Food, Agriculture & Light Industries 
b. Ministry of Environment and Tourism 
c. Ministry of Social Welfare and Labor 
d. Ministry of Education, Culture and Science 
e. Customs Department 
f. FRDC 
g. Ministry of Finance 
h. Statistics Bureau 
i. Universities 

2. Development Partners 
a. UNDP 
b. ADB 
c. GIZ 
d. FAO 
e. KfW 

3. Private Sector (Forestry) 
a. Concessions holders 
b. Forest User Groups 
c. Forest enterprises 

4. Private Sector Partners 
a. Association of Mongolian Foresters and Wood Production Entrepreneurs 
b. MC Log House LLC  
c. Woodman LLC 
d. Megawood LLC 
e. Chamber of Commerce 
f. Khangai Co. ltd 
g. Khas Bank of Mongolia 

* Institutions in italics were not consulted, although contacted. 

The schedule and the informants of the assignments are appended as Annex 3 and Annex 4. 

Two Advisory Group meetings and two stakeholder workshops were conducted in Ulaanbaatar. 
Moreover, data were collected during two field trips to Selenge and Khusvgul aimags (total 10 days). 

                                                           
6 Resolution No. 43 on adoption of the green development policy of Mongolia. 



 

  

Background Analyses 

1.6 Forest Resources in Mongolia 

1.6.1 Forest Area 

Mongolia’s total forest area comprises approximately 14.2 million ha forest resources (forest/non-
forest) (FRDC, 2017). 12.3 million ha out of the total are forest covered and out of those, 11.5 million 
ha are classified as natural forests.  

The forest land types (w and w/o trees) are sub-categorized as shown in Figure 2. For all following 
analyses, this report is focusing on the category, which principally could deliver wood (excluding totally 
protected areas). Thus, approx. 73% of the classified forest land or 9.8 million ha of natural boreal 
forests are of importance for this study. 

 

  

 

 
 

Figure 2: Forest categories in Mongolia's boreal forest type in thousand ha (FRDC, 2017)

Natural forests  largely  comprise  Siberian  larch,  pines, and  birch  forests  with  an  average  volume  of 
approximately 164 cubic meters per hectare (MET, 2016). These forests are affected by various drivers 
of  deforestation  and forest degradation,  including forest  fire (mainly human  induced), pests, and
grazing. ADB (2016) states "Mongolia is vulnerable to climate change due to its fragile ecosystems and
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geographic location. Climate change impacts are characterized by increased desertification, more 
frequent droughts and dzuds (usually summer droughts followed by harsh winters), water resource 
scarcity, and biodiversity loss. The frequency of extreme weather events has doubled in the last 2 
decades and occurrence is expected to increase by 23%–60% by the middle of the 21st century. The 
frequency and spatial extent of forest and steppe fires have increased since the 1950s".  

Figure 3 shows the dominant forest tree species and protected areas.  

 

Figure 3: Forest Cover Map (2015) with species distribution and protected areas (downloadable GIS data)  

Forests are unevenly distributed across Mongolia's Aimags7. Figure 4 illustrates the three forest-rich 
Aimags having over one million hectares (Khuvsgul, Selenge, Bulgan), those who show medium values 
between 500,000 and one million hectares (Khentii, Tuv, Arkhangai), and the forest-poor ones. 

                                                           
7 Aimags are administrative units, comparable to states or provinces. 
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Figure 4: Natural boreal forest areas in Aimags (data provided in NFI report) 

All forests are property of the GoM, which may grant user rights – but never full ownership.  

The total forest area is divided into two major uses, i.e. protected areas and production (utilization) 
areas (split into concessions and forest user groups). According to MET (2016), the split between the 
two strata is approximately 50/50. FRDC's classification lists a productive area of only 27.5% of the 
total (Table 1) and 19.5% of natural forest area, respectively. Only about 0.7% of this protected area is 
strictly protected, where no forestry activities are allowed. This means that the remainder can be 
subject to silvicultural operations – excluding final harvesting. Silvicultural activities are to reduce the 
amount of deadwood (to minimize fire risk), to enhance regeneration (by opening the canopy), and to 
improve forest health (by culling insect infested trees). Thus, potentially available for wood production 
is an area of approximately 9.7 million hectares natural forests, out of which 2.7 million ha (19.5% of 
total) can be classified as "net production area8" (all measures possible) and 7.0 million ha as "limited 
production area" (only silvicultural activities possible). 

Table 1 lists all Aimags (and the territorial unit of capital city Ulaanbaatar) in the boreal area, showing 
their absolute and relative forest utilization areas. Only nine Aimags (of 19 boreal or 21 country wide, 
plus territorial unit of Ulaanbaatar) have production areas at all, of around 12,000 ha (minimum) to 
1.2 million ha (maximum). Production areas larger than 100,000 ha (critical minimum for industrial 
purposes) exist only in seven Aimags. These seven Aimags could serve as net exporters, whereas the 
remaining 14 Aimags will be net wood importers.  

                                                           
8 This report uses the term "net productive area" as area, where timber can be produced. "Gross productive area" 
would be the equivalent, to "utilization zone", however encompasses also treeless area, steep slopes, etc.  
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Table 1: Protection and production zoning in boreal forest areas (FRDC, 2017) 

No Aimag 
Protection 

zone 
Utilization 

zone 
Total 

Natural  
forest 

Strictly  
protected 

% Strictly 
protected 

% Natural 
forest of total 

% Utilization 
of total 

% Utilization 
of NF 

A B C D E=C+D F G H=G/C I=F/E J=D/E K=D/F 

  Ha Ha Ha Ha Ha % % % % 

1 Arkhangai 863,365 145,248 1,008,613 799,489 0 0.0% 79% 14% 11.4% 

2 Bayan-Ulgii 68,083 0 68,083 42,343 0 0.0% 62% 0% 0.0% 

3 Bayankhongor 33,563 0 33,563 29,795 2 0.0% 89% 0% 0.0% 

4 Bulgan 1,325,893 592,742 1,918,635 1,315,718 0 0.0% 69% 31% 21.2% 

5 Gobi-Altai 10,456 0 10,456 8,980 2,026 19.4% 86% 0% 0.0% 

6 Dornod 173,193 70,903 244,096 75,396 0 0.0% 31% 29% 9.0% 

7 Zavkhan 539,403 192,632 732,035 456,770 0 0.0% 62% 26% 16.4% 

8 Uvurkhangai 175,953 0 175,953 144,263 0 0.0% 82% 0% 0.0% 

9 Umnugobi 142 0 142 142 0 0.0% 100% 0% 0.0% 

10 Sukhbaatar 15,664 0 15,664 635 0 0.0% 4% 0% 0.0% 

11 Selenge 730,352 1,200,857 1,931,209 1,397,451 0 0.0% 72% 62% 45.0% 

12 Tuv 1,221,360 166,839 1,388,199 957,183 11,142 0.9% 69% 12% 8.3% 

13 Uvs 224,419 12,210 236,629 197,347 721 0.3% 83% 5% 4.3% 

14 Khovd 15,992 0 15,992 12,394 0 0.0% 78% 0% 0.0% 

15 Khuvsgul 2,964,638 1,047,926 4,012,564 3,153,151 0 0.0% 79% 26% 20.5% 

16 Khentii 1,406,091 348,646 1,754,737 989,733 51,372 3.7% 56% 20% 11.2% 

17 Darkhan-Uul 81,997 0 81,997 64,805 0 0.0% 79% 0% 0.0% 

18 Ulaanbaatar 116,257 0 116,257 90,647 6,588 5.7% 78% 0% 0.0% 

19 Orkhon 17,792 0 17,792 15,597 0 0.0% 88% 0% 0.0% 

20 Dornogobi 124 0 124 12 0 0.0% 10% 0% 0.0% 

Total  9,984,737 3,778,003 13,762,740 9,751,851 71,851 0.7% 71% 27.5% 19.5% 



 

 

 11 

1.6.2 Growing Stock 

The NFI report (MET, 2016) also provides growing stock data according to three diameter classes in 
production and protection forests, and five geographical regions as defined in the NFI report (MET, 
2016, Figure 5). The differences in growing stock between production and protected forests are rather 
small, compared to the regional differences. FRDC (2017) figures are slightly different but in the same 
range. 

 

Figure 5: Growing stock in production forests according to diameter classes and geographical regions Stem numbers according 
to three diameter classes and geographical regions (data from MET, 2016) 

During consultations stakeholders requested that the value-chain-analysis should concentrate on a) 
production areas and b) not strictly protected forests as wood sources (Columns E minus F in Table 1). 
The VCA prioritizes production areas according to growing stock. Figure 6 provides the overview. 
According to the NFI report (MET, 2016) growing stocks are low in all areas in comparison with the 
reference target or desired value of approx. 237.3 cbm/ha (NFI report by MET, 2016. Table 20 defines 
target growing stock on the basis of the former Botanical Institute's handbook for forest mensuration 
(IB 2012)). The gaps between desired and actual growing stocks are highest in Altai (64%) and lowest 
in Khangai (48%). However, in Khangai, Khuvsgul, the Boreal Buffer Zone, and Khentii the standing 
volume would allow for commercial timber extraction. The Altai region would be only marginally 
suitable, if ⅓ of the target would be used as threshold for management purposes (the region has 
protection forests, with only limited silvicultural activities permitted). 
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Figure 6: Illustration of actual growing stock, the difference (gap) to the reference growing stock (target) in absolute and 
relative terms (data from MET, 2016) 

Species distribution (of merchantable tree species) is dominated by larch (Larix sibirica) contributing 
81% and pines (Pinus sibirica, P. sylvestris) contributing 11% to total growing stock. The dominating 
broad leaf species is birch (Betula platyphylla) with 6% of the growing stock. The regional species 
distribution is similar; Khentii and the Boreal Buffer Zone are less dominated by larch. Khentii shows 
14% of birch and is the region with the highest broadleaf portion. 

Information on the expected approximate tree diameters are important for timber processing. 
Particularly value-added products are preferably produced from larger diameters. The NFI captured 
three diameter classes, i.e. 6-15 cm dbh, 15-30 cm dbh, and > 30 cm dbh. Figure 5 confirms that forests 
in Khangai and Khuvsgul are rich in trees (i.e. high tree numbers), and are thus predestined as 
production areas. However, the tree numbers of larger diameters are low (all < 50 trees per hectare), 
however contributing around 50% to volume. Thus, a careful selection of harvesting trees has to be 
observed, which should be clearly focuses towards two objectives: a) forest health and b) users' needs. 

A further detailed analysis in a finer diameter resolution, as shown in Figure 7, illustrates that really 
big trees, e.g. larger than 60 cm dbh, are the exception and make up only around 2 cbm per hectare. 
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Figure 7: Diameter distribution as average of all sampled trees in all sample plots during the NFI study (provided in 
downloadable files http://www.forest-atlas.mn) 

Little is known about the age structure of the growing stock. An assessment, also within the framework 
of the NFI, concluded that most forests are over-mature (76.4%). Only 11.4% of the forests are of 
"medium age". On the other hand, MET (2016) indicates that 21.3% of the forest area is over 200 years 
of age, 64.7% is between 50 and 200 years old, and the remaining 14% is below 50 years of age. The 
above figures describe growing stocks of living trees. Additionally, a substantial volume of deadwood 
(standing and lying) is accumulated in the forest area. The overall figure states a dead (stem) wood 
volume of 46.5 cbm/ha, out of which 45% is standing and 55% is lying on the ground.9  

Another aspect for defining timber sources are terrain conditions. The steeper an area, the more 
expensive are harvesting operations and the more damaging they can be for the environment. NFI also 
provides data (Figure 8). The legal threshold for logging as prescribed in Article 8.1 of Mongolia's forest 
law (2017) is a 30° slope gradient (approx. 58% slope inclination). Unfortunately, the NFI does not 
report on this threshold, but use freely defined classes instead. 

In this report it is assumed that figures derived from Table 1 specify net areas, i.e. all legal conservation 
requirements are already considered. This might explain the large discrepancies between the NFI 
report, where Article 8.1 is not considered, and the gross production area is specified. Thus, in all 
subsequent calculations for timber supply, this report uses the figures derived in section 1.6.1, i.e. a 
net production area of 2.7 million ha and a limited production area of 7.0 million ha. 

                                                           
9 A classification on the deterioration status of the wood is unfortunately not provided. 
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Figure 8: Forest distribution by slope gradient per region (NFI data, MET, 2016) 

1.6.3 Increment (Mean Annual Increment – Current Increment – Periodic Increment) 

The determination of harvesting levels, i.e. the overall wood supply, should focus on the current 
resource conditions and the desired future forest structures. Further, the period when such structures 
should be achieved has to be determined. To this end, it is necessary to calculate the current, periodic 
(last 10 years) and the average growth potentials of the forest – particular in a changing climate. 
Unfortunately, such data are sparse. The desired growing stock is a scientifically derived value only and 
has never been used in discussions on forest development in Mongolia (GIZ, personal communication). 
Discussions in workshops and Advisory Group meetings led to similar conclusions. Thus, a period for 
reaching the desired growing stock levels cannot be defined. Hence, this report uses the objective of 
maintaining the current growing stock – at healthy conditions. Logically, the full use of the periodic 
increment would define the maximum harvesting levels. Fortunately, data on the latter are available 
(Dulamsuren, 2010; Forest Ecosystem Lab, 2018, pers. communication), and the various sources 
conclude similarly. 
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Figure 9: Tree-ring data of Larix sibirica in the north-western Khentii. a Annual increment of old trees and regeneration, b 
annual increment of middle-aged trees, c cumulative regional growth of trees of different age classes (Dulamsuren, 2010) 
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There is evidence that the long-term mean of forest growth is declining (Fig. above b), particularly due 
to extended droughts (Dulamsuren, 2010). The Forest Ecosystem Lab of the National University of 
Mongolia also has yet unpublished data of a systematic sampling and analysis of NFI trees (3 trees per 
plot in 3 diameter classes) that show the following:  

 Periodic increment data (last 10-20 years) of tree ring analyses compare with findings of FRDC 
and the sampled growth data based on dbh diameter increment; 

 Long-term growth, i.e. mean annual increment (MAI), is somewhat lower than periodic 
increment of the last 10-20 years; and 

 The long-term growth trend is decreasing – most probably due to extended droughts due to 
climate change. 

Thus, forest growth scenarios have been estimated extremely conservatively. Altansukh (1995) 
estimates the MAI at 1 cbm/ha/yr, and states inaccessibility to 55% of the production forest area. 
World Bank (2004) suggests applying annual increment values in Mongolia's 1.2 million hectares 
"production forests" of 0.75-1.20 cbm/ha/yr. The authors conclude a potential annual allowable cut 
(AAC) of approx. 900,000 cbm/yr, and reduce this value further to 375,000 cbm, accounting for 
operability. This results in an AAC of 0.75 cbm/ha/yr. Nykyri (2017) cites a MAI of 1.2-1.4 cbm/ha/yr 
but provides no source. He subsequently estimated an AAC of 4.6 million cbm from an area of 
3.19 million ha productive forests. He also cites authors (without providing details), who claim an AAC 
of 6.5 million cbm as sustainable. MOFA (2016) provides AAC estimates of 11-16 million cbm. For this 
report increment figures of FRDC (2017, Figure 10) are used, which approximate the last 10-year 
average (periodic increment) and are consistent and comparable with analyses of the Forest 
Ecosystem Lab (personal communication10). The MAI of larch is approximately 1 cbm/ha/yr; it is slightly 
higher for pines (< 1.2 cbm/ha/yr). The practically applied and conservative average for all boreal 
forests of 1 cbm/ha/yr seems reasonable. This report uses this figure as gross commercial increment, 
i.e. the increment of tree trunks above 6 cm threshold diameter.  

 

Figure 10: Periodic Gross Increment (last 10 – 20 years) figures per species as provided by FRDC (2017) 

In this report the sustainable supply figures are based on the following calculation method:  

1. Net production area (ha) x periodic annual increment (cbm/ha/yr) + limited production area11 
x periodic annual increment (see Figure 10) result in a maximum sustainable current supply 
scenario; 

2. Additions can be contributed to areas, when they show signs of deterioration, which may need 
to be treated urgently for sanitary reasons to reduce fire risks and pest outbreaks. This report 
shall consider this as an exception as this temporary addition needs to be assigned under a 

                                                           
10 Publication expected soon. 
11 These activities shall be in line with permitted forest protection measures as defined in Article 24 of Mongolia's 
forest law, e.g. "maintaining growth and natural regeneration of forests". 
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sustainable supply scenario. This report considers Mongolia's forests as uneven-aged natural 
boreal forests, where trees can be selectively harvested based on target diameters (e.g. 40-50 
cm dbh), and clear-fellings12 are to be avoided; and 

3. Non-renewable resources of timber can further be added. This report considers deadwood as 
non-renewable resource, as all policies are focusing on deadwood reduction (e.g. for reducing 
fire risk or pests). 

1.7 Market Size 

Available information compiled in section 1.8 suggests a current annual net removal of 6.2 million cbm 
(in terms of reported and unreported wood volumes). Officially published data differ considerably as 
the summarize "reported figures" only. 

Table 2: Reported round and firewood harvesting levels (UN-REDD Programme, 2013) 

Type of removal Timber Firewood Total 

Licensed volumes from commercial harvesting (thousand cbm RWE)  235 596 831 

Licensed volumes from thinning and cleaning (thousand cbm RWE)  36 360 396 

Unlicensed volumes, (thousand cbm RWE)  469 1,964 2,434 

Total harvesting (thousand cbm RWE)  740.42 2,920 3,661* 

Operating margins to producers (MNT Million)  42,719 23,358 66,078 

Retail value (MNT Million)  93,470 103,628 197,097 
* when considering harvesting losses of 30% equivalent to 4.8 million cbm total removal 

Table 2 shows the magnitude of unreported harvests as an example using the reference year 2013. 
Officially, 3.7 million cbm were harvested in that year – which would not even satisfy firewood demand 
of 4.5 million cbm. Practically 80% of the total production (licensed and unlicensed) was for firewood 
(Figure 2). Solely 20%, or 740,000 cbm were available for value adding. The ratio 1:4 seems realistic, 
as UN-REDD (2013), applying a different approach, estimates a ratio of 1:3.5. 

  

Figure 11: Portions and broad types of wood removals (left) and operating profits and retail values (right) (data from UN-
REDD Programme, 2013) 

The economic importance of commercial forestry through licensed and unlicensed harvesting is 
highlighted in Figure 11. Although commercial round-wood harvesting levels only comprise 20% of the 
total volume harvested, they generated more than 52% of the total value (of around MNT 200 billion, 
USD 83 million). This report uses the same methods to estimate the market size, i.e. multiplying wood 

                                                           
12 Exact size to be legally defined or set as national standard according to article 29.1.3 of Mongolia's forest law. 
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volumes with prices and adding an operating margin of 20% (which reflects the lower end of 
businesses). 

A further breakdown to species and, more importantly, diameter classes and grades is not available. 
All reports indicate major inaccuracies in all data and they may vary by ± 30%. This report assumes that 
totals are variable, but ratios are stable.  

1.8 Current Supply and Demand 

Mongolia's current total wood harvesting and consumption levels are unclear. They consist of an 
approved quota for industrial and firewood, and an unclear figure of unreported consumption – of 
mainly firewood and local construction wood. UN-REDD (2013) estimates an annual removal of 
3.7 million cbm in 2013 with a ratio of 80% firewood and 20% for industrial purposes. Figure 12 
summarizes estimates of reported annual approved industrial wood removals since 1960.  

In the context of this report, an estimated demand of 6.2 to 7.013 million cbm of wood for various 
purposes is used and thus harvested. The demand of firewood is estimated at approx. 4.5 million cbm. 
The underlying assumptions are the total number of households (810,000, GIS data UN-REDD) and 
estimated consumption of 12 cbm in densely forested areas, 8 cbm is other forested areas, and 2-4 
cbm in other areas per household annually. As this figure correlates very well with the above 
estimation of UN-REDD (2013) and World Bank (2009, 2016), it is considered an appropriate working 
figure. The remainder of 1 million cbm is taken as rural construction wood, which is largely unreported 
as it goes directly from the forest to the anticipated use (assumption ¼ on top of the firewood use). 

 

Figure 12: Estimated annual approved industrial wood removals since 1960 (various sources14) 

Thus, the industrial consumption may be nearly 1.7 million cbm annually. World Bank concludes an 
industrial demand of 600,000 cbm supplemented by private use (of industrial dimensions) of 75,000 
cbm, mainly for house construction (11,300 cbm), fences (15,800 cbm), sheds (5,900 cbm), outhouses 
(2,200 cbm), and livestock pens (39,900 cbm). 

We consider the estimates here to be at the lower end, as e.g. WHO (2010) concluded that the wood 
energy share in urban households amounts to about half of the share in rural areas (Figure 13). As 
urban consumption has been based on surveys and reports at Aimag and Soum levels (12 cbm/yr in 

                                                           
13 When 30% harvesting losses are taken into account, 7.0 million cbm reported would be equivalent to 9.1 cbm 
removals of standing growing stock. 
14 Data from 1999 until 2016: Mongolian Statistical Information Service, downloadable file, earlier data: Ykhanbai 
H. 2010: Mongolia Forestry Sector Outlook Study supplemented by data provided by www.forum.mn 
(http://www.forum.mn/pdf/forestryreport_annexs.pdf) 
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forest areas), we might have underestimated firewood consumption. Particularly, non-household 
users (e.g. schools) have not been considered. However, as the figure in this report is considerably 
higher than the officially reported one, all further calculations use the conservatively estimated value 
of 4.5 million cbm firewood consumption and 1.7 million cbm industrial and rural consumption. 

 
 

 

Figure 13: Energy consumption in rural and urban households 

Forum15 (undated, but probably based on data published 2002) estimates the demand for sawntimber 
at 1 million cbm roundwood equivalent16 and firewood consumption of 2 million cbm. Interestingly, 
Ykhanbai estimated in 2005 for the Ministry of Nature and Environment that Mongolia's forest 
production will never be able to provide a surplus of timber for export. 

UN-REDD (2013) estimates annual sales value of timber and firewood at MNT 200 billion (at 2013 
exchange rate: USD 142 million) to generate profits of MNT 66 billion (USD 47 million) – half of this 
comes from unlicensed removals. The government earns about MNT 36 billion (USD 25.6 million) as 
forest revenue in form of royalties, equivalent to USD 3 per hectare and year (boreal forest area). 
Forest earnings per annum in rural households amount to 12.5% of recorded capita GDP (ca. USD 3,686 
in 2016, World Bank17). Value-adding to forest products contributes 3.1% to GDP18 and public forest 
revenues are equivalent to 1.4% of all tax revenues. The approximate net value to users of forest goods 
and services amounts to USD 28 per year, out of which USD 3 go to the GoM. 

According to the above mentioned UN-REDD report, spending rose steadily (in absolute terms over an 
undetermined period) but fell back in relative terms compared to other sectors. The authors further 
conclude that the GoM spends around USD 1 per hectare of boreal forest for forest maintenance and 
administration. It collects revenues of around USD 3. In theory, 6.2 million cbm would result in royalties 
to the maximum amount of USD 55.8 million19, or, converted to productive area, USD 5.70 per hectare. 
As harvesting of some forest products is excluded from royalty payments, the estimate of USD 3 per 
ha and year revenue from productive forests seems realistic (approximately ½ of the potentially 
maximum revenue). 

  

                                                           
15 http://www.forum.mn/pdf/forestryreport_annexs.pdf 
16 Assuming a realistic recovery rate of 40% 
17 https://data.worldbank.org/country/mongolia 
18 Equivalent to approx. USD 346 million 
19 USD 9 as reported royalty per cubic meter 
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Table 3: Estimated wood consumption in Mongolia in recent years 

Type 
Net consumption  

million cbm 
Gross removal  

million cbm 

Firewood 4.5 5.9 

Industrial wood 0.8 1.0 

Rural construction wood 0.9 1.2 

Imports 0.3  

Totals 6.5 8.1 

Table 3 summarizes all available data and findings of accessible reports. The table also considers 
estimated import figures (of 2017) of the Customs Office providing volumes and prices. Volumes 
provided in "pieces", "square meter" and "kilo" (e.g. for kitchen furniture, boards, or charcoal) were 
converted to cubic meter. The estimated wood import in 2017 amounted to 0.3 million cbm or USD 4.2 
million.  

The World Integrated Trade Solution (WITS) (http://wits.worldbank.org) of the World Bank estimates 
that wood products (excluding fuels) to a value of USD 91 million constituting a share of 2.7% of 
Mongolia's total import in terms of value. As this figure is not further defined or attributed with details, 
this report is using details of the customs department only. Nevertheless, it has to be noted that the 
figure diverts by factor > 20 from the customs' figure. 

Wood products are used widely by construction, energy, mining, and agricultural sectors. At present, 
between 15020 and 45021 enterprises are actively operating and employ more than 4,000 people. In 
terms of investment, the majority are domestic companies and 40 enterprises are joint ventures. 
2/3 of the enterprises are operating in rural areas; the others are active in Ulaanbaatar. The GoM’s 
current approach is to promote the import of wood and raw material by exempting importers from 
customs duty22 to conserve local resources. This does not take advantage of Mongolia's own resources 
and misses great opportunities to develop income streams from sustainable forest management, 
which benefits forest health, maintains ecosystem services and provides enterprise opportunities and 
employment. 

Despite the GoM's promise to establish a competitive and sustainable wood-processing sector in 
Mongolia, it is constrained by various challenges. The landlocked position of the country and the 
transport/transit problems are obstacles to foreign trade. Hence, the forest industry serves mainly 
domestic markets. The development of new products is also constrained by cheap imports from 
neighbouring countries, rendering local businesses uncompetitive. This raises the question, what 
products should Mongolia develop to become competitive domestically and for export, and what 
conducive forest management and economic policies need to be developed to create an enabling 
environment. 

The World Bank (2004) highlighted that considerable investments were needed in forest management 
and industry sectors. The forest sector needs to ensure that management is sustainable, road 
infrastructure is suitable and that environmental safeguards are applied. Forest industries required 
considerable input for capacity in technology, markets, entrepreneurship and policy environment. It 
highlighted that both a need for the restoration or renewal of existing industries could be achieved, in 
parallel, with the development of new and higher technological standards and products. The current 
condition of the industries is not sufficient to satisfy the future demand in terms of volumes and quality 
requirements for any export driven investments. It requires a long-term view and considerable 
expertise in market development, technology and capacity building, which should be combined with 

                                                           
20 Invest Mongolia. Website. https://www.invest-mongolia.com 
21 MOFALI, 2018 (pers. Communication) 
22 Invest Mongolia. Website. https://www.invest-mongolia.com 

http://wits.worldbank.org/
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the REDD+ strategies to build capacity, ensure improved forest management, certification and 
enabling policies (e.g. green procurement and investment policies).  

1.9 REDD+ Strategy 

Given the results of the National Forest Inventory there is scope and potential for stabilizing Mongolia's 
wood harvests at sustainable levels. The efficient resource use should be part of a long-term strategy, 
for sustainable development and to enhance ecosystem health. However, a large constraint is that the 
wood product industry is not innovative, competitive or utilizing its potential. The REDD+ program is 
developing a National REDD+ Strategy, which will also include development of private sector 
opportunities in the wood processing sector in order to provide greater income, employment 
opportunities, increased revenue and contribute to Mongolia's low carbon pathway for sustainable 
development. There are potential private sector or impact investment funds that could support 
existing entrepreneurs if they could be identified. To reduce market risk and make the products 
competitive, a wood product value chain and enterprise analysis was undertaken.  
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Results 

Based on the analyses described in the previous section, this report provides estimates important for 
the sustainable development of the wood industry in Mongolia. Due to the high variation of data from 
different sources, the estimates may not necessarily match official statistics. Greatest care has been 
taken to backup all following data with triangulations from different sources. 

1.10 Potential Wood Supply 

The review of the NFI data, growth figures, and a thorough analysis of productive and protected areas 
lead to a careful approach of deriving annual harvesting levels (Annex 10). The tabular listing of tree 
species per Aimag combined with the annual growth produces a gross increment for Mongolia’s boreal 
forests of 9.979 million cbm from utilization or protected areas (i.e. gross increment in all forest areas). 
The further breakdown to production areas per Aimag and production from protected areas (except 
fully protected areas) indicates the following theoretical gross and net removals (Table 4) 

Table 4: Compilation of potential long-term AAC (net) and (gross) in production and protection areas 

Area type 

Possible gross  
removals 

Possible net  
removals 

cbm/yr 

Production/utilization forest areas 2,001,023 1,539,248 

Silviculture in protected forest areas 7,920,494 6,092,688 

Total 9,921,517 7,631,936 

The annual net removals, i.e. considering harvesting losses of up to 30%, amount to 7.6 million cbm. 
This amount is presented by species (Figure 14) and shows that approx. 84% of the potential AAC relies 
on conifers, with larch being the main contributor (i.e. 84% of all conifers). 

  

Figure 14: Possible annual gross removals in protection (excluding totally protected areas) and production forests (in cbm/yr) 
based on NFI and FRDC data (left) and AAC distribution by species (right) 

Based on these findings, this report suggests an AAC consisting of four contributing values (see Levels 
in Figure 15): MAI (= possible maximum net removal) in utilization forests (Level I) of 1.5 million cbm 
as developed above as entry-level allowable harvest. FRDC (2017) elaborates in Appendix 12 a 
comprehensive list of silvicultural treatments (Level IIa) that are urgently required to enhance forest 
conditions in both productive and protected areas. The treatments mainly consist of thinning, i.e. it 
produces material in the lower diameter range. The total amount of wood to be removed in such 

Production forest 
area, 2’001’023 cbm, 

20%

Protected forest area, 
7’920’494 cbm, 80%

Larch ; 
5’386’155; 71%
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1’100’280; 14%
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25’811; 0%
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activities is approximately 11.9 million cbm. This report suggests stretching this total over a period of 
ten years, i.e. the annual contribution to the entry level AAC would amount to 1.2 million cbm. Level 
IIb consists of 80% used MAI from all protected areas, where silviculture is allowed (i.e. all not strictly 
protected areas) and amounts to 4.9 million cbm annually. Level II total thus sums up to 6.1 million 
cbm annually. 

 

Figure 15: Contributions to an annual allowable cut 

Level II AAC can further be supplemented temporarily by Level III, i.e. deadwood. However, this study 
considers deadwood as non-renewable resource. Nevertheless, NFI figures are used (13.7 t/ha 
standing and lying deadwood) and converted to 27.4 cbm/ha. If 10% of this amount is usable in the 
next 10 years, deadwood could contribute 2.7 million cbm annually to the AAC. 

Table 5: Elaboration of feasible Annual Allowable Cuts 

Net removal 
type 

Based on Remarks cbm/yr 

Level I MAI in production forest Long-term sustainable 
allowable cut 

1,539,248 

Level IIa Backlog of silvicultural and cleaning 
activities in production and 
protection forest 

Over next 10-20 years 1,185,899 

Level IIb MAI in protection forest 
(silviculture only, i.e. 80% of 
potential) 

Long-term sustainable 
allowable cut 

4,874,150 

Level III Dead wood (10% use) collection in 
production and protection forest 

Over next 10-20 years 2,668,023 

Total   10,267,320 

 
For better comparison the current, the medium- and long-term supplies from forests are tabulated 
(Table 5) and provide a quick access to the magnitude of the supply situation. 
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Table 6: Overview of harvesting levels, i.e. current, medium- and long-term 

Type of harvesting 

Projection  
(next 10 - 20 years) 

Long-term 
(rotation ≈ 120 years) 

Current  
(last years' average) 

Million cbm per year 

Gross Removals 13.3 8.3 8.1 – 9.1 

AAC 10.3 6.4 6.2 – 7.0 

An AAC of 10.3 million cbm over the next 10-20 years seems realistic. Thus, Mongolia is in a relative 
comfortable situation as there is an over-supply. Nevertheless, once all dead wood cleaning and 
silvicultural measures are implemented successfully, and the forest policy implementation, in 
particular fire prevention, shows results, the AAC may be 6.4 million cbm or 62% of the suggested 
medium-term AAC (Levels I + IIb). This amount is exactly the current demand and leaves little room for 
exports, when resource use is not optimized – and here a tremendous potential was identified during 
the assessments of the entire industry (see below). However, this long-term supply would consist of 
material of considerably higher quality, i.e. less dead or deteriorated wood. Hence, together with the 
development of a resource-friendly processing technology (or energy saving heating devices) much 
higher financial returns can be achieved. 

Some forest areas are "over-mature", consist of a high number of old trees, and very high standing 
growing stock per hectare ("over-stocked"), although it is unclear if these stands are in production or 
protection forests. In the latter case, final harvesting would not be possible and cannot contribute 
further to a temporary AAC increase. This report suggests not to apply the idea of using the term "over" 
connected with age or stock. Severe wood quality deterioration of an extremely high portion of 
standing stock was observed during the field trips. This was not correlated to age or density of stock, 
but only to prior damages of trees by fire and/or other biotic/abiotic factors. Thus, this report 
concludes that forests are not in the health condition for producing high-quality wood. 

 

Figure 16: Distribution of growing stock data of all NFI inventory plots in 50-cbm-classes (data courtesy of GIZ) 

The distribution of the growing stock data (Figure 16) shows that particularly final harvesting areas, 
e.g. those stands with volumes greater than e.g. 200 cbm/ha have to be carefully identified. 
Nevertheless, the diameter distribution (Figure 7) suggests selecting those stands or harvesting trees 
according to a diameter threshold of e.g. 40 or 45 cm dbh. 

Summarizing the above, this report recommends an AAC of 10.3 million cbm over the next 10-20 years. 
The cleaning programme should continue until the amount of deadwood and unhealthy trees have 
reached natural levels and forests are in healthy conditions. Subsequently, the AAC should be reduced 
to long-term supply potentials, which have to be assessed carefully and repeatedly. A change to 
uneven-aged silvicultural systems applying target diameter harvests will compensate for reductions in 
wood supply by contribution higher diameters of higher value. 
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1.11 Demand of Wood and Market Size 

The current demand of approximately 6.5 million cbm was partly explained in Section 2. The wood 
supply from Mongolia's forests is supplemented by 0.3 million cbm of imports (2017 in RWE) of mainly 
boards and furniture. The following list provides types and measuring units of imported wooden goods. 

Table 7: Estimated wood products import volumes (2017) 

Custom Code Product category Measuring unit Est. cbm RWE 

4401 fuelwood cbm 38,022 

4402 wood charcoal kg 305 

4403 round wood cbm 1,298 

4404 split poles, pickets cbm  

4405 wood flour kg  

4406 railway sleeper cbm 6,441 

4407 sawn timber cbm 79,782 

4408 veneer sheets cbm 7 

4409 wood, continuously shaped along any edges cbm 5,774 

4410 chipboard, particle board sqm 145,246 

4411 wood fiberboard sqm 33,286 

4412 plywood cbm 9,841 

4413 wood blocks cbm 333 

4414 wooden frames piece 225 

4415 wooden chest, box, crates piece 113 

4416 casks, barrels piece 0 

4417 tools, tool bodies piece 9 

4418 construction wood, carpentry wood - 14 

44181010 window piece 0 

44181020 balcony doors piece 1 

44181030 window parts, panels cbm 11 

44182010 doors piece 265 

44182020 door frame, thresholds piece 11 

4419 kitchen furniture piece 3,226 

4420 carved wood, jewelry box piece 158 

4421 Other wood articles piece 172 

Total   324,540 

 

Based on the table above and the total import value (approximately USD 42.7 million import market 
size as average over the last five years, USD 40.3 million in 2017), the average price per cbm is 
USD 13223.  

                                                           
23 Unfortunately, individual import prices cannot be computed, as it would partially result in extreme values – on 
the positive and negative side. However, evidence suggests that overall averages are in a plausible range. 
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Figure 17: Material flow up to secondary processing level, data in million cbm (precision 1 decimal point) 

There is reasonable evidence to assume that approx. 6.2 million cbm are extracted annually from 
Mongolia's forests (gross removal approx. 8.1 million cbm). The majority of it is directly used as 
unprocessed24 energy wood, i.e. split or round firewood. Figure 17 uses 0.3 million cbm of imports – 
split into six categories:  

 sawn timber; 

                                                           
24 This report considers split wood as unprocessed. 
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 round wood; 

 boards; 

 energy wood; 

 furniture; and 

 other products. 

Total consumption is equivalent to an estimated per capita net consumption of 2.0 cbm per person25. 

An estimation of the market size, applying assumptions from the field surveys and the questionnaire 
evaluation, results in the following: 

 Imports: 0.3 million cbm or USD 43 million (MNT 103 billion), (avg. last 5 years, USD 132/cbm, 
MNT 324,500/cbm) [confirmed]; 

 Firewood: 4.5 million cbm @ USD 3-90/cbm (MNT 7,200-216,000), USD 90 million (MNT 216 
billion) @ USD 20/cbm (MNT 48,000/cbm) [confirmed volume, low price estimate]; 

 Industrial wood: 0.4 million cbm = USD 80 million (@200/cbm), sawn timber (USD 45-350/cbm) 
[confirmed volume, price estimate based on import price (USD 180 -220)]; 

 Rural wood: 0.9 million cbm = USD 90 million (MNT 192 billion) (@USD 100/cbm MNT 240,000) 
[estimated volume, confirmed price estimate]; and 

 Added value: 0.1 million cbm = USD 60 million (MNT 144 billion) (@USD 600/cbm MNT 1.44 
million/cbm) [estimated volume, confirmed price estimate]. 

The total direct market value is thus roughly USD 360 million (MNT 865 billion). This value does not 
represent an appropriate profit margin for downstream processing; it represents forest and primary 
levels only. In a subsequent step this report estimates the consumer market in terms of value. Figure 
18 introduces secondary and end user levels. Value generation (or losses) is indicated with a ⨁ symbol.  

The estimations are based on the field surveys, questionnaire evaluation, and spreadsheet 
calculations. The latter apply assumptions for medium-tech approaches and do not necessarily reflect 
current outdated and resource consuming technologies. 

Sawmills work at an estimated yield level26 of 40%27, i.e. approximately 0.4 cbm lumber are produced 
per 1 cbm entering the mill. Off-cuts, saw dust, and slabs are either used for rural construction 
purposes or energetic use. The lumber goes to carpentries and log house construction facilities, where 
major turnover in terms of value generation can be achieved. However, data do not directly allow to 
assess, if the major products, i.e. furniture and kitchen, are imported "ready-made" or are only partly 
assembled. Thus, there is a relative high insecurity in some estimates in Figure 18. Nevertheless, it 
depicts clearly the two value-generators in the sector: sawmills and carpentries. Other products are 
essential in terms of volume, but not in terms of value. Thus, downstream sector innovations have to 
concentrate on sawmills and associated carpentries for furniture and log house production. The 
products to be assembled through downstream processes encompass: 

 Glue-boards, blockboards, partly surface laminated; 

 Door and window frames, doors, windows, window scantlings (also for export); 

 Flooring (parquet, boards, tongue and groove boards, decking (also for export); 

 Furniture (indoor, outdoor (also for export), kitchen); 

 Panels (for walls, tongue and groove); 

 Construction timber; and  

 Log houses. 

                                                           
25 Germany 1.4 cbm per person per year net (Weimar, 2016), Switzerland 1.2 cbm per person per year net (Schafer, 
2016). 
26 Sometimes also referred as "recovery rate". 
27 Questionnaire result: 44%. 
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Figure 18: Value flow up to secondary and end-use level, data in million USD (precision 1 decimal point) 

If all value-adding components in Figure 18, i.e. sawmilling (USD 85mln or MNT 204bln), carpentries 
(USD 200mln or MNT 480bln), and rural sector (USD 60mln or MNT 144bln) are combined (omitting 
energy wood), a total of USD 345 million (MNT 828 billion) can be computed. This value matches 
exactly the estimates of UN-REDD (2013), which based the assessment on percentage of GDP (compare 
footnote 18 on page 19). Thus, the above calculations provide rough, but rather accurate estimations. 
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1.11.1 Financial appraisals of downstream approaches 

This study compiled a good number of consumer and retail prices for lumber and several downstream 
products (Annex 14). Moreover, a survey, field observations, assessments of applied technologies 
during processing site visits allowed for basic financial appraisals. As an example, the production of 
finger-joint glue boards/blockboards (not surface laminated) from the forest to the final product is 
simulated (Table 8). The current technology (business as usual) is compared with a medium-tech 
method, applying a semi-automated mechanical approach (avoiding high-tech and computerized 
approaches). 

Table 8: Estimation of recovery rates and costs in current and improved board production 

Parameter Business as usual Medium-tech 

Yield 
development: 
Input 1 cbm 
standing growing 
stock through all 
necessary 
processing steps 

  
Yield (numeric) 12% final product 27% final product 

Gross production 
costs (20% profit 
margin) 

≈ USD 506 per cbm ≈ USD 251 per cbm 

Import price ≈ USD 250 per cbm 

Net production 
costs (w/o profit) 

≈ USD 422 per cbm ≈ USD 200 per cbm 

Raw material 
costs (road side) 

≈ USD 25 per cbm 

Raw material 
costs (mill gate) 

≈ USD 40 per cbm 

Product details 
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Finger-joints 

 
* High material waste with 

technology used in Mongolia 

 
Maximized resource use 

*Photo: R.Glauner, Delgerjargal D. 

1.12 Proposals suggested by stakeholders 

Several stakeholders are interested in particular technical solutions and export options of various 
products. Several technical suggestions were put forward to the consulting team. Amongst those were: 

 Chip production for export to Japan:  
The price FOB at a seagoing port currently is approximately USD 180 per bdmt w/o bark (bone 
dry metric ton). The market in Asia is dominated by large producers in Australia (Figure 19), 
New Zealand (both pine), Indonesia, Malaysia, Vietnam (all three Acacia mangium). Most chip 
producers are larger units and highly mechanized. 

 

Figure 19: Australia – highly mechanized chip production (debarked) of roundwood grown with MAI's of 15-20 cbm/ha/yr 
(Photo: R.Glauner) 

The bdmt-price can be converted to a wet-cbm-bulk price, which would be the product to be 
produced in Mongolia. Still FOB at a seagoing port, this price would be around USD 21 per cbm 
bulk chips (w/o bark). Transport costs per cbm bulk shipment to any seagoing port would be 
higher than the price achieved there. Thus, chip production for the international market is not 
an option. Moreover, all other chip producers use sound wood – Mongolia intends to partially 
use wood residues or deadwood. Thus, burning chips with bark for generating energy is for 
domestic use only. 

 Pellets for export:  
Similarly to chip production, pellet prices are determined by the world market. However, 
pellets are used for heating purposes only and not for e.g. pulp production. Despite some 
seasonal price fluctuations, prices have remained fairly stable at approx. USD 200 per ton CIF 
Europe retailer. Again, the bulk ex-mill price for Mongolia needs to be estimated. In this report 
a conversion rate of 1.55 is assumed for converting tons to cbm (1 ton = 0.65 cbm), i.e. the CIF 
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price would amount to USD 130 per cbm pellets. Assuming transport costs of USD 110 per cbm 
(confirmed costs for big bags in 20" container), only USD 20 per cbm would remain for 
Mongolian producers. Considering the current production technology, it is difficult if not 
impossible, to meet this price in large quantities. 

Figure 20: Technology applied in Mongolia for pellets and briquette production (Photo: R.Glauner) 

 Chip board production:  
Currently approximately 180,000 cbm of boards (e.g. chip boards, particle boards or similar) 
are imported annually (2017 value) to Mongolia. Import prices are about USD 170/cbm (± USD 
5/cbm). Cost estimates for operating and capital costs of a 140,000 cbm production plant are 
approximately USD 12 million annually. At full capacity, production costs amount to about 
USD 90 per cbm. Adding a 25% profit and tax margin, the market price could reach around 
USD 112/cbm (ex works28) or USD 150/cbm in Ulaanbaatar. Thus, the production of chip 
boards (or particle boards) could be feasible, if raw material quality can be assured. It is 
questionable, if deteriorated raw material – as planned – is used as input.  

Upon receiving requests for assessing high-tech solutions, rough appraisals for technical possibilities 
made. Such approaches are not yet appropriate for Mongolian conditions. Neither infrastructure nor 
technical skills are supportive for such technological steps. 

The technologies for high-tech processing of wood (and bark), particular residues of mills, are: 

 Lignin production; 

 Biofuel and biochemicals production; 

 BtL (biomass to liquid (fuel)) production; 

 Biochar/activated carbon production; and 

 Integrated timber processing complex. 

The study provides an overview in Annex 0. The most interesting and most promising approach, which 
could be feasible under Mongolian conditions is the production of biochar and activated carbon. 
Biochar can substantially store carbon (in the long-term), can significantly improve soil fertility (if 
applied e.g. in agricultural production) as it conserves water and nutrients similar to clay minerals, or 
can even be used as feed supplement for livestock.  

                                                           
28 "ex works" = out going at the factory gate  
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1.13 Field Study Findings 

During two fieldtrips to Selenge and Khuvsgul aimags (Annexes 3 and 4) several sawmills, downstream 
processors, ger producers, forest user groups, forest license holders, forest administration offices, and 
forest sites were visited. The results are presented here in a separate chapter as all reports from the 
various agencies only provided summaries per geographic region (e.g. NFI) or aimag (e.g. FRDC data). 
Due to the size of these regions and aimags, the operational challenges for harvesting and transporting 
timber might not be fully captured. This section thus incorporates also non-documented findings, e.g. 
road conditions, stakeholder motivation, and visual forest inspections. 

The overall findings are: 

 Forests are in poor and unhealthy conditions – irrespective of growing stock or silvicultural 
treatments. Most trees had been damaged by fire, yarding, wind, or snow. Injuries may 
overgrow, but as long as they are open, they provide gateways for fungi or other wood 
destroying agents. 

 Silvicultural measures, including harvesting, are carried out at high technical levels, but fail to 
keep forests healthy. Legal prescriptions are solely number oriented and not oriented at forest 
health or silvicultural objectives. 

 Fire and grazing are the major drivers that act against healthy forest development. Both 
destroy natural regeneration, which is very sparse and may not support the next forest 
generation. 

 Measures and techniques for "assisted natural regeneration" (to trigger seedling 
establishment) are known and were practiced 20 years ago. They are not applied anymore. 

 

Figure 21: Example for "assisted natural regeneration". Approximately 20 year-old larches, which natural seeded in 
artificially established ground rills (Photo: R.Glauner) 

 Forest harvesting by tractors can be classified as "reduced impact logging". However, loading 
of logs (to trucks) is done manually, tractors are under-motorized, do not meet latest safety 
requirements, and are low in number. 



 

 

 33 

 Processing facilities use band and circular saws. The latter produce a high portion of saw dust 
(3-5 mm blades) and they are over 20 years old. Band saws are more of the mobile/rural type 
(saw moves over the log and not vice versa), which produce uneven quality. 

 Planned large-scale projects (e.g. Megawood, Enkhuud in Khuvsgul, wood-processing factory 
in Zuunkharaa) that aim to produce high-value products (e.g. MDF, WPC, flooring, parquet, log 
houses, laminated boards, block boards, pellets, briquets) are available. Unfortunately, local 
forest administrations often know few details, as they are not provided with planning details. 
Thus, risk analyses, economic appraisals, and consequently economic feasibility remain vague. 

1.13.1 Wood Availability for downstream Processing 

 Wood availability is varying very much depending on forest road infrastructure (the better the 
roads, the poorer the forest), regional forest cover (the higher the forest cover, the better / 
healthier is the forest condition), long-distance transport infrastructure like main roads and 
railway line (the better the access, the poorer the forest condition). 

 Wood in close vicinity to major settlements and/or processing units is scare – particularly in 
Selenge. Current transport distances are between 70 and 120 km, making the resource at 
sawmill gate comparatively expensive. ADB (2018) estimates the costs of felling and yarding 
to the loading point at USD 20/cbm. Adding royalty (USD 9/cbm), loading and transport costs 
(USD 10/cbm), results in net delivery costs of almost USD 40/cbm at mill gate. These costs do 
not yet include a profit margin for entrepreneurial activities. They also do not include the costs 
for planting, which is to be carried out by forest user groups and enterprises to acquire 
harvesting contracts from the GoM. Thus, real costs should be higher to fully compensate for 
indirect costs. However, as ADB officially reports USD 40/cbm in its final report and no other 
cost estimates are available, this report also uses USD 40/cbm as mill-gate price if not indicated 
differently in the calculations below. As this report employs modelling in spreadsheets, a price 
increase can be easily tested. In the example used in Table 8, an increase from USD 40/cbm to 
USD 60/cbm would lead to an increase of production costs by 30% throughout the entire value 
chain under ceteris paribus conditions (the modelled example was block board production, 
USD 20/cbm higher price at sawmill gate led to 30% price increase of produced boards). 

 A detailed cost analysis, e.g. harvestable volume per hectare correlated with distance to the 
closest (all-weather) road or loading point is not available. ADB (2018) carried out some micro-
analyses at compartment level and concluded "transport costs" of USD 4-20/cbm. Felling and 
yarding are excluded in these costs. Further, as the costs were collected through time studies, 
entrepreneurial approaches, profits, depreciation are not considered. Thus, unfortunately 
current data for forest business appraisals are inadequate. They urgently need clear structures 
and cost estimations. 
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Figure 22: Example map for transport costs of one forest compartment at Soum level (courtesy of ADB) 

 Contrary to the micro-assessment (Figure 22), Figure 23 depicts growing stock on a per hectare 
basis for Mongolia. Red and orange show low stock areas, where practically no harvesting 
should be carried out. Green reflects adequately stocked areas, where harvesting is 
ecologically and silviculturally feasible. However, infrastructure information is only available 
up to tertiary (public) roads. Forest opening-up system data are not available.  
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Figure 23: Spatial distribution of growing stock (courtesy of GIZ) 

 Planned harvesting (final harvest + thinning) levels are also not evenly distributed (Figure 24) 
and need to be considered in further downstream processing planning analyses. 

 

Figure 24: Planned harvesting levels (map compiled from FRDC GIS data) 

 Deadwood close to settlements is unavailable in larger quantities. Thus, a very low value 
product would need to cover transport costs over longer distances, which makes the whole 
process not financially viable. Forest user groups report that subsidies provided by the GoM 
for deadwood collection are insufficient to cover actual costs, i.e. for daily labor compensation 
of USD 12-15. Selling collected wood is also not possible due to long transport distances. 
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Technologies for increasing the value of deadwood, which is already partly rotten, are not 
available. Studies showing the deterioration status of deadwood are not available. 

 Ger producers are normally equipped with special wood harvesting permits and their wood 
consumption is not necessarily officially recorded. Per ger (average size) about 2.5 cbm wood 
are used (e.g. 0.18 cbm for ceiling, 1.4 cbm for roof structure, 0.2 cbm for door, 0.75 cbm for 
wall). A carpenter with the help of one assistant can produce one ger in a week, which is sold 
at USD 400. Production and markets are stable. However, markets are seasonal. In this report, 
we estimate that around 50 ger producers are active, producing 25 gers per year each (total 
of 1,250 ger per year) consuming a negligible amount of ca. 3,125 cbm wood annually. 

1.13.2 Wood Allocation / Harvesting Quota 

 Forest field offices receive their harvesting quota from central level. The quota has to be 
distributed to forest enterprises, i.e. harvesting companies and processors, respectively. 
Quotas are not based on capacities of processors, but on entertaining all requests somehow 
fairly. 

 Forest field offices are well equipped with data and ideas for implementing sustainable forest 
management, but experience in preparing adequate plans, monitor and control their 
implementation, and cooperate closely with forest users for training and advice is weak. 

 Forest field offices are often victims of power distribution to two ministries, i.e. MOFALI and 
MET. Guidance and regulations may conflict or are not desirable from the forest user and 
forest health perspectives. 

 A clear vision and decision to use natural forests (sustainably) for wood production is not 
apparent. Conservations idea prevail strongly and hamper industry development. The latter 
can only take place, when local/regional medium-term supply figures are made available, are 
realistic, and reliable – and of course, the vision to modernize the industry is internalized. 

 FUGs are only used as (cheap) labour for thinning and cleaning activities. They are not 
recognized as forest managers – although sometimes recruited as such and partly adequately 
trained by international organizations. 

 FUGs are not considered contractual partners for governmental institutions as they do not 
have a recognized legal status – an association of user groups has been founded simply for 
that reason. 

 Delegation of power to local administration offices for forest-related decision making is weak. 

 Regulations (i.e. implementation guidelines of laws) are too general as they are to be 
applicable to all areas in Mongolia. A distinction between forest-rich and forest-poor areas is 
needed to better cater to diverse forest management needs. 

1.13.3 Downstream Processing  

 Most sawmills produce products besides lumber. Pellets/briquettes and un-laminated finger-
joint blockboards are the two most common products. 

 Sawmills are thus not really specialized, neither is their machinery up to modern technological 
standards. Recovery rates for in individual processing steps are not recorded; they are low and 
residues available for further processing are abundant. Between individual processing steps, a 
lot of manual work and material movements are involved. 

 Residue processing to pellets (or briquettes) is applying very simple technologies, but 
approaches are not standardized. Everybody is carrying out their own experiments with their 
own funds and ideas. Many processors even use self-constructed machinery. Thus, final 
products do not follow any industrial standard. 

 Secondary processors (e.g. door, furniture, log houses manufacturers) can be divided in two 
groups: 

o Innovative, organized, and equipped with appropriate technology (and mainly based 
in Ulaanbaatar); and 
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o Unorganized and not equipped with appropriate technology (and mainly in rural 
areas). 

 Many processors are interested in information on better technology and industry 
advancements. They asked for participation in e.g. international fairs (preferred one was 
LIGNA29 in Germany http://www.ligna.de), better access to markets of used machinery, or 
more exposure to client markets. 

 All processors pointed out that young people coming from the technical colleges are not able 
to use modern technology. 

 Most primary processors use low-yield technology (circular crosscut saw with 5-6 mm blades 
instead of vertical/horizontal band saws with 2-3 mm blades). 

 Most production processes of most processors are not well organized and mechanized. A high 
percentage of manual labor for moving wood between processing steps is involved. 

 Most processors treat and store wood and lumber inadequately, e.g. sawmills keep logs (also 
birch) on the ground so that fungi and dirt are devaluing logs, dirt (sand) is rapidly making 
milling equipment (saws) blunt, and wood is exposed to direct and extreme sun light and 
consequently cracks. 

 Timber grading is not implemented although grading rules exist. Timber is mainly sold without 
length or diameter related grades and pricing. 

 Soft loans in MNT are available at 6-9% interest rates p.a., with one-year grace period, and five 
years return period. 

 All interviewed processors operate below capacity (at 10-30% of their maximum) because of 
low demand (and not because of low raw material supply). 

 There are few trained and skilled laborer. 

 Training institutions are – due to international support – well set up. However, as support is 
already some years back, equipment is at the end of its lifespan. Recent technology for timber 
processing is not available. 

 Intake by training institutions is declining in number. The two reasons are: a) the younger 
generation is more interested in other jobs (banking, business); and b) GoM stipends were 
discontinued in 2017 (Figure 25). 
 

 

Figure 25: Enrolments in UB-based technical college (drop in 2017 due to discontinuation of stipends) 

                                                           
29 LIGNA is the world's leading trade fair for machinery, plant and tools for the woodworking and timber processing 
industry. The closest large fair in cooperation with LIGNA is in Siberia 
(http://www.ligna.de/en/exhibition/woodworking-events-worldwide/sibwoodexpo.xhtml) 
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1.14 Survey results 

A total of 71 questionnaires of 240 distributed were collected (11 from Forest units, 60 from wood 
processors) from Bulgan, Khentii, Khuvsgul, Zavkhan, Uvs, Dornod, Tuv, Darkhan-Uul, Selenge, 
Uvurkhangai aimags and Ulaanbaatar city. Forest units referred to FRDC inventory data as source of 
their information regarding forest resource. According to them, on average, Larch forests (majority of 
the forests under Forest units surveyed are Larch) have annual production of deadwood on the ground, 
standing dead trees and fresh trees as 8.51, 9.56 and 1.03 cbm per ha, respectively. Yarding distance 
ranges between 70-250 m, and transportation distance ranges between 50-250 km. Only the forest 
rich aimags, namely Khuvsgul, Bulgan and Selenge, said to be producing timber for local and industrial 
purposes both, and the rest of the aimags solely produce for local consumption. As for the activities 
planned in near future from Forest units, only Khuvsgul and Selenge are looking for market expansion 
for their wood products, whereas the others mostly want to improve reforestation and forest 
protection activities. All aimags cited lack of forestry professionals to work in the Forestry unit and 
forest enterprises as drawback. Other constraints mentioned are: lack of forest road network, remote 
location of utilization areas, poor machineries for both harvest and processing, harsh climate, poor law 
enforcement, frequent change of administration at all levels.   

Amongst the wood processors, some 43 operate sawmills, 8 are engaged in harvesting, 4 produce gers, 
and 5 produce furniture. The average number of permanent workers in the wood-processing units are 
4 (1-10), supplemented by 7 (2- 30) temporary workers. The value of equipment and machinery per 
processing unit is MNT 55 million (MNT 300,000-300,000,000). Most equipment and machinery are 
produced in Russian Federation (some were produced in the USSR) (Figure 26). 

 

Figure 26: Origin of equipment and machinery 

Although most of the equipment was manufactured in 1980s, some is newer (manufactured in 2010s), 
and 98% are reported to be in operating condition. 

These processing units have average input of 350 cbm per year, and a few of them have input over 
1,000 cbm, however most of the units have input of 50-100 cbm per year. About 56% of the processing 
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units said the amount of input had been declining since 2012/13. Most processors are interested in 
upgrading their equipment, however all of them would rely on soft loans, if available. Most processors 
cited the following major production constraints: lack of road network, skilled workers, proper 
machineries and efficient technologies.30  

1.15 Underlying Policies and Conditions 

Mongolia's forest policy framework encompasses the recently revised "Law on Forests" (May 2015), 
"State Policy on Forests" (May 2015), "Green Development Policy" (2014) including associated "Action 
Plans". Particularly, the green development concept is an important step towards the sustainable and 
efficient use of natural resources. The guiding principles are: 

 Efficient, effective and rationale use of resources; 

 Sectorial policies and planning shall be consistent with green development concepts; 

 Promotion of clean and advanced technologies; 

 Ensure citizen's participation in the creation of green economic growth; 

 Engrain environmentally friendly attitudes, habits and competencies; and 

 Transparency, accountability and liability. 

Action plan The principles being well formulated and modern. Yet, targets specified 
through criteria and indicators to be achieved by 2020 and 2030 are vague, 
especially for the forest and timber processing sectors. Solely an increase of 
forest cover to 8.5% and 9.0% respectively are mentioned. Objective 2.1 
focuses the conservation and preservation aspects. The concept of 
"conservation through sustainable use" is not reflected. Other objectives, e.g. 
2.3 (Strengthen the national capacity to adapt to climate change and reduce 
the negative impacts of climate change."), 2.4 ("Create the biodiversity 
utilization reserves to reduce the loss of biodiversity by protecting a gene pool 
and preserving habitats"), etc. are also solely conservation oriented and avoid 
answers on how forests can be conserved in a healthier condition than today. 
Objective 2.7 is even going so far to list as activity 5 "… and limit the use of 
timber for household purposes …". Nevertheless, Objective 2.8 addressing 
financing systems for the above provides a feasible approach, i.e. "by 
providing rights to own forests resources on a contractual basis and profit 
from forest …". Objective 2.14, also addressing financing mechanisms, 
mentions that revenues should be reinvested for (forest) rehabilitation. 

Thus, besides providing a very detailed action plan focusing conservation, the 
societies' demand for forest resources is largely unanswered. The suggested 
solutions are logical, but not necessarily all of them are feasible and thus 
implementable. Concrete, well described, and tested "models/examples" are 
missing. To this end, this report shall provide in Section 0 a major leap forward 
towards achieving the sustainable use and green development approach, 
which is socially, economically, and environmentally feasible and beneficial 
for all stakeholders. 
 

Coal replacement 
program 

The GoM recently launched a "Coal Replacement Program" (related 
government order to be issued in late 2018). Details are not yet known to the 
consultants. Particularly, the term "processed fuels" is unclear. Nevertheless, 
wood and associated products (pellets, briquets, chips) may play a significant 
role in the anticipated approach. Particularly, regarding the economic un-
competitiveness of chips and pellets on the international market described 

                                                           
30 Their recommendations are provided in Section 7. 
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earlier, the program may bring development opportunities to rural 
communities. To this end, the suggestions in Section 0 are compatible with 
and supportive of this program. However, more details are needed to 
comment and contribute in a substantial manner. 

Forest cleaning 
program 

The forest cleaning program intends to reduce forest fire risks by removing 
deadwood. Mainly forest user groups (FUG) and forest enterprises (FEs) carry 
out the work, which is contracted out by the GoM. The program is well 
intended but is often limited by inadequate funding. FUGs remark that the 
fees provided are insufficient to carry out the work properly, especially in 
remote areas with limited road infrastructure. The GoM in turn allows FUGs 
and FEs to sell deadwood. Unfortunately, the market for deadwood is very 
limited for two main reasons: 

1. The deterioration status of deadwood has not yet been described 
under Mongolian conditions. "Fresh" deadwood can certainly be used 
as firewood or, under certain circumstances, even as sawmill input. 
The differentiation between "standing" and "fallen" deadwood 
contributes even more to the uncertainties for use. During the field 
visits it was obvious that lying deadwood (the main focus of 
contracts) is practically of very little to no use. The visited sites should 
be mulched instead, as this would also encourage natural 
regeneration. 

2. The harvesting of standing deadwood is inefficient, particularly from 
a financial perspective. Firstly, felling dead standing trees requires 
special skills as it is more dangerous than the felling of green trees. 
Secondly, if the standing tree has been dead for some time – which is 
the usual case, point 1. applies. Thus, costs are high for an extremely 
low value resource. Consequently, the FUGs/FEs cannot improve 
their financial situation. 

On the other hand, reducing fire risks is extremely important to maintain the 
value of the forest resource and to protect the regeneration. In that sense, 
the cleaning program is vital for commercial forestry and forest integrity. 
However, in the medium and long term it has to be organized more efficiently. 
Again, the policy framework does not provide concrete actions. This challenge 
could be addressed by providing stronger rights to forest users to improve 
responsibility through ownership. The term is also mentioned in the Green 
Development Policy31, but without breaking it down into actions. If forest use 
is assigned to user groups or enterprises on a permanent basis, they will be 
able to cross-finance several activities and this might contribute to better 
financial returns. Moreover, a reviewed ownership approach could eventually 
reduce the number of human induced forest fires, as "their" resource would 
be affected. The implementation of such an approach would be a major step 
for the GoM. However, the effects should be tested, and experiences could 
be gained in a model area. 

Green 
procurement 

Green procurement is commonly used to integrate desired environmental 
and social aspects into purchases carried out by consumers. Government 
offices have a certain purchase power and should lead by example to 

                                                           
31 Action 2.14.3: Increase the private sector investments by entitling ownership and possession rights of forests 
and plants that are privately planted and animals that are raised on privatively owned lands, to the corresponding 
citizens, private entities, and organizations. 
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significantly influence market behaviour. Several agencies reported that this 
program is not yet optimized, as far as "wooden items" are concerned. 
However, a green purchase policy can easily put emphasis on other factors 
than purely price. As pointed out earlier, the forests in Mongolia are not in a 
healthy condition. Consequently, tenders which simply show the term "… 
offers, which positively influence the nation's environment …" could be 
preferred without jeopardizing general tender rules. 

Sector financing The wood-processing sector is hampered by low liquidity, high interest and 
inflation rates32, which lead to extremely low investments. This in turn leads 
to high production costs and low competitiveness with international 
producers. However, some privately funded processors already received soft 
loans, but struggle with modalities (one-year grace period 6-7% annual 
interest rate, 5-years repayment schedule).  

The upstream side faces similar difficulties. Equipment used is totally 
outdated, shows low productivity, is heavy, with high fuel consumption. Very 
few enterprises use tractors; most do not follow any safety standard.  

For both, upstream and downstream sides, appropriate local financing 
mechanisms are not available as collateral security cannot be provided.   

Currently, there is also no international bank providing soft loans. During the 
field trip, project proposals were presented, which are based on joint-venture 
funding of Mongolian with Japanese or Taiwanese funding. However, if these 
projects will materialize is still unclear. 

Markets The Mongolian market size is limited but shows growth potential. Currently, 
many locally used products (e.g. boards, decking, furniture, kitchen, 
decoration) are imported. Such products could be produced locally, although 
currently only at higher costs and at lower quality. This study does not support 
the idea of a local market size, which is already at it saturation point. It 
supports the idea of a low market penetration of local products caused by the 
higher prices and the lower quality. Sawn timber (80,000 cbm imports), 
boards (ca. 200,000 cbm imports), and kitchen (ca. 3,200 cbm imports) have 
the biggest potential for instant local market development. A total 
replacement would have the potential of 750,000 cbm RWE. Due to the 
overall economic development of Mongolia, in particular the house and 
apartment construction, these products even show tremendous growth 
potential. 

The international market has a limited but well-defined potential for high-
quality products (mainly larch). Among those are decking, sawntimber and 
window scantlings. Such products could be classified as semi-finished 
products. Markets for finished products (e.g. window frames, outdoor 
furniture) exist, but demand superior quality products that are not yet 
available. 

 

  

                                                           
32 Inflation has increased for three consecutive years and is currently (2018) between 6% and 7% per annum. 
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1.16 SWOT-Analysis 

Table 9 shows the SWOT-analysis of the forestry and timber processing sector, which was presented 
and discussed during the validation workshop. There are few differences compared to the SWOT 
analysis of 2009 (Ykhanbai, 2010).  

Table 9: SWOT - Analysis 

Strengths Weaknesses 

 Resource availability; 

 Data availability; 

 Skilled labour for mechanized and not-
automated processing; 

 Skilled Forestry and Industry 
technicians; 

 Good mechanical understanding; 

 Industries are open for change; 

 Good knowledge of areas of local admin. 

 Resource quality; 

 Data harmonization; 

 Many stakeholders; 

 Infrastructure; 

 Mechanization (quality, age, efficiency); 

 Economic thinking; 

 Labour safety (processing); 

 Poor raw material quality; 

 Weak appreciation of locally made 
products in tenders; 

 Lack of working capital. 
Opportunities Threats 

 Marketing of highly demanded species; 

 Economic compatibility; 

 High motivation at local levels and 
training institutions. 

 Training of highly skilled labour still 
difficult; 

 Recruitment of new (young) 
professionals difficult; 

 Competition with low quality and priced 
imports; 

 Aimags still depending on central 
decisions (regulations); 

 Continued resource degradation (fire, 
pests). 

The definite strengths of the sector are resource, data, and skilled labour availability for highly 
mechanized, non-automated processes. In particular in the forestry sector (harvesting) and in the 
traditional timber processing sector applying "old" technologies the skills are good. However, training 
in more modern technologies is inadequate, as training institutions lack funding for purchasing 
appropriate training machinery (forestry and processing). The international sector support by a 
number of donors is visible. Moreover, local forest administration does have a good overview on 
forests areas (and their conditions) and needed silvicultural treatments. Unfortunately, the strengths 
also expose some weaknesses. Due to the high data availability, coordination and harmonization of 
data are inadequate. Moreover, some central institutions "hide" behind numbers, ignoring other facts, 
not reflected in those numbers. One of those facts is the real condition of trees, which is not recorded 
as a number. Thus, growing stock and growth data may lead to the biased assumptions about the real 
potential of the industries: the high resource availability invites to plan a quick modernization process. 
However, the partly poor quality counteracts against this. Moreover, the coordination between 
stakeholders constitutes one of the major obstacles for sector development. As mentioned earlier, the 
unclear forest development strategy led to insufficient management of the forest resources, which will 
further degrade if not counteracted. Forest fires and pests can be viewed indicators for inadequate 
resource management and appreciation. The combination of poor resource quality with outdated 
processing technology (see Annex 15) leads to high prices and the low competitiveness of the entire 
sector. As a consequence, consumers prefer lower priced imports of similar or even better quality. 

The opportunity is clearly sustainable sector development – on the up- and down-stream sides. The 
available species (more larch than pines) are in demand and priced on the international market due to 



 

 

 43 

their durability, particular under outdoor conditions. Imports by western consumer countries are 
better controlled due to the European Timber Regulation (EUTR) and the Lacey Act in the US. Thus, 
western importers seek additional sources of legal timber. Particularly, decking, window scantlings and 
high-quality saw timber show preferred business opportunities. Mongolia's industry is aware of these 
opportunities but lacks coordination and working capital for the modernization process. Due to the 
standstill for many years, the backlog is tremendous. Thus, a coordinated modernization process 
starting in resource-rich regions with dedicated stakeholders may be a starting point for the entire 
sector development. Unfortunately, the sector cannot benefit from recent "lessons learnt", because 
there are none. 

The modernization approach cannot be implemented isolated or independent from other sectors. 
Particularly, heat generation is closely connected with the forest sector. It is insufficient to produce 
chips or pellets/briquettes for heating, if appropriate devices and ovens are not installed. The 
installation should commence with large and medium-sized consumers – and not at household levels. 
Schools, kindergartens, government offices would constitute ideal early market participants. However, 
current tendering procedures are neither favouring local (Mongolian) products nor financially good 
opportunities, but prefer the cheapest offer only, which very often is providing imported goods33. 

The anticipated development faces several threats. Among the natural ones are pests and mainly 
human-induced forest fires. Both threads need to be controlled. Unreported harvesting is still 
occurring in rural areas. Particularly firewood, which is of utmost importance for rural communities, is 
consumed in large quantities and through inefficient34 heating devices. Overall, the young generation 
views the forestry and processing sectors as unattractive. The discontinuation of government-funded 
stipends, the higher attractivity of city jobs, or outdated training technology are also contributing 
factors.  

  

                                                           
33 This particularly refers to furniture and processed timber. 
34 from the energetic point of view 
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Modernization Approach 

1.17 Concept 

Based on the findings, the result of the SWOT analysis, and discussions with development partners and 
local organizations a modernization concept has been developed that considers the following:  

 Resource availability (more larch than pine); 

 Resource quality (limited high-quality big logs, good amount of medium-quality mid-sized 
material, poor or unknown quality of deadwood); 

 Resource treatment (no grading of input or output material; 

 Wood harvesting and transport (low productivity); 

 Skills and capacities of workers and engineers (good mechanical skills, low high-tech 
knowledge); 

 Processing technology up- and downstream (outdated, needs to be replaced); 

 Economies of scale (infrastructure, transport facilities, processing capacities, mill 
requirements to produce economically); 

 Availability of funding (outside funding required); and 

 Markets (local and export). 

The concept reflects the uneven distribution of harvestable area, economies of scale, and the weak 
infrastructure in and outside the forest. The poor resource conditions in terms of wood quality prohibit 
long transport distances, as transporting water (moisture in the wood), bark, and waste negatively 
affect the price of high-end products. Thus, the concept segregates primary processing in ten sawmills 
and value-adding in up to two hubs (Figure 27). FUGs and/or Forest Enterprises (FE) deliver sawlogs up 
to 40-50 cm maximum diameter (bigger end) to sawmills. Larger diameters or high-value logs are 
delivered directly to hubs. The reinforcement of (reviewed) grading rules (Annex 6) specified in 
Mongolian standards (e.g. MNS 6142:2010) is important for this approach, as maximizing the resource 
positively affects mill yield and hence production costs. 

Once fully implemented, the concept contributes significantly to job creation (more than 600 jobs in 
the processing industry), economic growth by increasing local spending through cash availability, and 
more independence from imports. Moreover, significant and positive medium-term impacts on forest 
health can be expected. The urgently required regeneration process of damaged forest can be 
initiated. Deteriorating trees can be eliminated, which will contribute on the long term to increasing 
growth and thus carbon stocks. The formalization of sustainable forest management will further 
enhance carbon sequestration. Additionally, the resource appreciation by local people will lead to a 
reduction of unreported harvests and lower the number of fire incidences.  

Overall, the re-introduction of formalized, planned, and stakeholder-agreed management concepts 
will strengthen the resilience of rural economies and contribute to the achievement of sustainable 
development goals.  

Details, starting from the general concept down to processing technologies are summarized in the 
following. 
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Figure 27: The Sawmill-Processing-Hub Concept 

Forest enterprises and members of FUGs should be appropriately trained and equipped for their 
duties, i.e. cleaning, silvicultural treatments and final harvesting (according to target diameters) to 
deliver to mill/hub gates cost effectively and in a continuous and uninterrupted supply chain.  

1.18 Suggested Processing Technology 

The suggested approach distinguishes between decentralized sawmills, which are in close vicinity to 
the resource and hubs, which are close to major infrastructure (good roads, railway line). Mills deliver 
quality lumber (rough sawn, kiln-dried) for value addition in hubs. 

1.18.1 Sawmills 

After considering the requirements described above, the sawmill setup would be as follows:  

 Semi-automated, highly mechanized; 

 Input capacity ≈ 50,000 cbm annually (1-shift); 

 Automatic log sorting; 

 Horizontal/vertical block band saws; 
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 Dry kiln (50 – 120 cbm capacity); 

 Drum chipper; 

 Pellet-line; 

 Dryer, hammer mill, pelletizer; 

 Log loader; 

 Year-round operations / construction (frost-free), etc.; 

 Product lines: 
o Sawntimber (rough sawn, KD) 
o Woodchips (for kiln and sale) 
o Pellets 

The following table provides sample pictures of a Brazilian mill producer specialized in producing highly 
economical softwood processing saw lines for smaller (< 40 cm) diameter logs. 

Table 10: Listing of sawmill equipment 

Description Sample picture 

Automated log sorting: 
Logs of up to 4 m length should be sorted 
according to diameter classes to avoid time 
consuming readjustments of saw line. 

 
First horizontal cut to be done automatically to 
guarantee non-shaking movements through 
processing lines. Very essential to guarantee 
quality output. 

 
Simultaneous parallel side cuts to remove 
slabs. Slabs can be reprocessed to smaller 
dimensions or chipped. 

 
Multiple subsequent cuts in multi-blade 
horizontal band saw. Several horizontal bands 
saws staggered in one processing line allow 
production of boards in one throughput 
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Drying kiln with 50-120 cbm capacity 

 
Drum chipper to process off-cuts, slabs and 
other residues 
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Pelletizer to process sawdust (evtl. hammer 
mill and dryer additionally depending on 
destination of pellets) 

 

Per mill, the generation of 30-50 jobs at total initial investment costs of USD 5-8 million is expected. At 
this stage and depth of the planning process, more detailed figures cannot be provided. Thus, the given 
values may serve as rough estimate only. 

1.18.2 Hubs 

Processing hubs serve a dual purpose: firstly, process "better" quality sawntimber to high-end 
products. Secondly, provide an interface for spare parts for sawmills, kilns, FUGs, and FEs, and further 
provide warehouse facilities for other processing industries, traders and (partly) consumers. The hubs 
should be equipped with the latest milling and value-adding technology, which may be computerized. 
As they are close to larger settlements with appropriate infrastructure, recruiting specialists and skilled 
labor should not be an obstacle. The hubs shall entail inter alia (i.e. minimum equipment): 

 Block band saw(s) (for large diameter logs); 

 Cross-cut saws, edger, band saws, planer; 

 Kiln; 

 Moulder (decking); 

 Finger-joint line (boards, scantlings); 

 Chipper; 

 Pellet line; 

 Carpentry (mass furniture production: for schools, kitchens, outdoor); 

 Storage facilities for: 
o Forestry and mill spare parts; 
o Glue, paint, etc.; 
o Semi-finished/finished products. 

1.19 Geographical distribution 

The concept minimizes transport costs by moving smaller mills close to forest areas. Value addition to 
higher-end products will happen in hubs, where high-end equipment shall be engaged to maximize 
resource use and economic benefits. 

Figure 28 below suggests schematically the geographical distribution of ten sawmills and two 
processing hubs. The suggested roundwood processing capacity amounts to about 1.4 million cbm, 
out of which up to 400,000 cbm lumber can be send to hubs for further processing. The spatial 
distribution takes into account resource availability, logistics, transport costs and infrastructure. 
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Figure 28: Indicative geographical distribution of mills and hubs (Base map based on data provided by GIZ, mills and hubs 
suggested by authors), base map is enlargement of Figure 23 

1.20 Implementation Approach through a Model Forest Area 

The GoM's green development approach needs to be concretized through working examples and 
models. To this end, the development of a model forest area is suggested here. Ideally, such area 
should be large enough to feed one to two sawmills, i.e. being able to annually provide 100,000 to 
200,000 cbm sawlogs. As supply from areas in Selenge is difficult, establishing the model in Khuvsgul, 
mainly for larch products, is suggested. 

A contractual arrangement for a period of at least 10 (better 20) years between the GoM/local Aimag 
Government Office to harvest timber and carry out silvicultural treatments – or better to implement 
sustainable forest management – would be required. Soft loans could support selected forest 
enterprises to build up harvesting capacity, nurseries (if needed), and improve forest infrastructure. 
Similarly, the sawmill operators could be equipped with the suggested technology to process the 
harvest efficiently and resource-saving.35  

  

                                                           
35 A detailed investment plan can be developed, once interest and necessity arise. 

Milling capacities 

- 150,000 cbm in the east (3 x 50,000); 
- 350,000 cbm in the west (7 x 50,000); 
- Each to be doubled after 5 years; 
- i.e. then 1 million cbm capacity. 
Hub capacities 

- 100,000 cbm each for larger 
diameters; 

- 200,000 cbm each for value-adding; 
- Each to be doubled after 5 years; 
- i.e. 0.8 million cbm total capacity. 
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Conclusions 

1.21 General 

Mongolia is facing a number of challenges to keep up with the necessary changes required for green 
and fast growth. To this end, the recently launched green policies are important tools for mastering 
the partially contradictory approaches. With regard to forest management and wood processing the 
country has lost tremendous capacities since its transition to a market-based economy from a centrally 
planned economy in the early 1990s. Equipment for harvesting and processing is mainly from the pre-
transition period and consequently is neither compatible with latest quality nor economic standards. 
Nevertheless, forest user groups36 and forest enterprises manage to harvest a considerable amount of 
timber. However, a substantial part (Figure 29, Figure 30) is left behind after felling and yarding due to 
the deterioration status of the wood, i.e. producing "costs".  

 

Figure 29: Felled and yarded trunk, which is left behind and even refused as firewood (Photo R. Glauner) 

The necessity to reduce fuel loads is not questioned here, but more efficient ways need to be 
developed. Mulching has been tried in Mongolia, but obviously with unsuitable mulchers (too small) 
to keep pace with demand.37  

                                                           
36 Forest user groups are principally not allowed to harvest forests. However, due to the FAO training, FUGs are 
sometimes selected as harvesting entities. As FUGs are not recognized as legal entity and are thus not able of 
signing contracts, some formed a FUG umbrella organization that can serve as the legal contract partner. 
37 Earlier reports are not easy to trace, and thus more detailed analyses are beyond the scope of this report. 
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Figure 30: Yarded dead wood unsuitable for any commercial use (Photo R. Glauner) 

Similarly to the industries' upstream side, downstream processing is affected by the lack of 
investments for more than twenty years (Figure 31, Figure 32, Figure 33).  



 

 

 52 

 

Figure 31: Unevenly cut blocks form the lower end of lumber quality (Photo R. Glauner) 

 

 

Figure 32: Good quality lumber, air-dried, rough-sawn, un-edged (Photo R. Glauner) 
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Figure 33: Light, horizontal bandsaws do allow quick processing, but are not suitable for resource-saving high-quality outputs, 
sawdust is removed manually (Photo R. Glauner) 

Some advanced technology, e.g. from Taiwan (ROC) (http://www.cmm.com.tw/), is used by private 
companies to produce quality doors, furniture, and log houses. They should be used as flagship 
companies for a gradually paradigm shift from outdated technology to green development. These 
companies are at the end of a long value chain, where valuable resources and capital are lost and thus 
wasted in earlier processing steps, which is contrary to green development and financially beneficial 
resource processing. 

The GoM should facilitate the modernization process and provide soft loans and advice by organizing 
consultancies in cooperation e.g. with donors, technology companies, and sponsorships to the private 
sector. Moreover, it needs to create a stable and reliable investment environment for the private 
sector. The latter will never invest in long-term production capacities, if it cannot be confident of 
resource availability and legality of production. The two ministries in charge – MET and MOFALI –
urgently need to address and initiate a policy dialogue on both issues.  

1.22 Key Products 

The list of potential wood products could be extensive. However, the industry needs to focus on key 
products. Some products are only produced in low quantities (e.g. gers), do not really enter the market 
(rural construction material) or are simply replaced (e.g. wooden electricity and telephone line poles). 
Further, most downstream products are going through the primary process of sawing in mills (except 
charcoal production of roundwood and veneer production). Thus, the technical modernization process 
has to start at sawmills, where today considerable resource losses account for low yields and high 
prices.  

Further, the low availability of resources in pine areas in contrast to the better resource situation 
(available harvesting volumes) in larch areas suggests the concentration of activities to larch forest 
areas. Larch, however is a species more used for durable outdoor than for indoor purposes. The 
following products are proposed: 

 Primary products 
o Lumber, kiln dried, rough sawn 

http://www.cmm.com.tw/
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 Secondary products 
o Chips of slabs and off-cuts 
o Pellets and briquettes from sawdust 
o Dimensioned wood, i.e. lumber, S4S 
o Decking 
o Window scantlings 

 Tertiary products 
o Boards (finger joint block boards), partly laminated 
o Chip and particle boards (when confirmed that dead wood as input can be used) 
o Windows, doors 
o Furniture (i.e. indoor, outdoor, kitchen) 

1.23 Key Partners 

The technical modernization has to be demonstrated first through key partners, who are able and 
willing to contribute knowledge, funding, and efforts to the process. These key partners are private 
and public institutions, who share the common goal of industrial and green development of the timber 
sector. They shall form the task force to initiate the process in the forest model area. Other 
stakeholders shall also contribute to this process – but shall not form the leading coalition and/or 
innovators.  

Partners of the model area (next chapter) should form the core wood producing unit (i.e. harvesting, 
yarding, transport to mill). Partners in or adjacent to the model area shall be responsible for primary 
product processing. Downstream processing shall exemplarily be implemented by leading players in 
Ulaanbaatar and other central locations, such as: 

 MC Log house 

 Wood-processing complex in Zuunkharaa 

 Woodman LLC 

 Kitchen all 

 Others as the need arises (kitchen manufacturer) 

Public institutions could include 

 MOFALI 

 MET 

 Khuvsgul Aimag Government 

 Erdenebulgan Soum Government and forest units 

 Others as the need arises 

1.24 Forest Model Area 

As described earlier, the model area shall have a guaranteed supply of raw material to feed the 
modernized sawmill with at least 50,000 cbm of sawlogs annually – for at least a period of ten years. 
Moreover, dedicated public service institutions should be present locally, who share the goal of the 
industrial modernization and are willing to integrate such approach in their green development 
process.  

During the field visits an area of approximately 300,000 ha mainly utilization forest was viewed in 
Khuvsgul Aimag (Figure 34, Figure 35). In the Erdenebulgan Soum such area would be available, and 
local administration would be willing to take on the challenge.  
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Figure 34: Location of Erdenebulgan Soum in Khuvsgul (in pink). Map provided by Erdenebulgan Soum Forestry Unit 

 

Figure 35: Forest types based on species and age class in Erdenebulgan Soum (Readable legend in EN and MN as Annex 8). 
Map provided by Erdenebulgan Soum Forestry Unit 

Once all involved parties have agreed on the approach, a detailed project plan should be prepared. 
Currently, the majority of the wood consumption of Mongolia is for fuelwood (Annex 9). 
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Recommendations  

The following set of recommendations is based on the findings of the mission. They are presented here 
in two blocks. Section 7.1 presents prioritized policy recommendations for interventions and inclusion 
in the wood-processing industry to strengthen markets and enhance competitiveness of the sector. 
Section 7.2 provides recommendations that were collected during the numerous discussions. Many 
stakeholders were present during the validation workshop on 04 June 2018 and reviewed and 
confirmed this set. 

1.25 Priority Interventions 

Two major stakeholders influence the wood producing and processing sectors in Mongolia. The GoM 
is the resource owner is set on conserving forests but needs to allow for forest use to satisfy demands 
of 6.5 million cbm wood products annually. The private sector appears as resource user, consumer, 
and manager. It is interested in high-quality and low-priced products. Approximately 80% of the 
consumption is used for energetic purposes, mainly as firewood. The current political and socio-
economic frameworks allow for sustainable resource use and resource improvement (i.e. sustainable 
forest management, and green development combatting climate change. The latter also influences the 
historically developed balance of production and consumption. A balance between the two groups is 
necessary. 

The resource owner should strengthen efforts to reconcile resource conservation and use between 
government agencies, in particular MOE and MOFALI. Currently, at least four ministries are involved 
in the development of the sector. These ministries should be adequately funded and should develop a 
mutually agreed vision and sector development concept and program. The action plan provided for 
green development provides good guidance but requires more concrete action on the ground. To this 
end, this report provides a modernization concept, which embarks on a medium-tech sector 
development approach. Such a concept should be evaluated against other (existing) plans, which 
follow larger and regionally more concentrated plans. Both approaches have their advantages and 
disadvantages. However, when considering the value-chain in Mongolia, the highest potential for 
growth and profit generation lies with sawmills and carpentries. Their further support in form of soft-
loan facilities and training would build upon existing structures and knowledge. The objective of such 
development would be to create local processing capacity and build up purchase power, create jobs, 
and enhance local economy. This process can be supported by creating favorable framework 
conditions. The preference of locally produced products, long-term resource use rights, soft-loan 
facilities and a (re-)strengthening of the training sector would be among such conditions and the duties 
of the GoM. 

A major task for the private sector would be coordination and collaboration in business activities. 
However, the forming of cooperatives is not very much appreciated in Mongolia, although it would 
contribute significantly to the required development. Positive signals, e.g. the formation of an umbrella 
organization of FUGs should be viewed as positive signals and repeated also on the downstream side. 
The specialization on a single or very few activities or products will contribute significantly to cost 
reduction of resource use efficiency. The splitting of the value-chain to different actors is required for 
the transformation process of the industry. Only when this process is implemented sufficiently and 
successfully, actors will be eligible for bank provided soft loans, as there would be a collateral behind 
(e.g. long-term harvesting contracts, use contracts of mills, supply contracts to consumers).  

It does not need much for the modernization process of the timber sector in Mongolia, provided 
political will and funds are available. However, soft skills, communication, coordination or vision 
sharing are sometimes difficult to achieve. 



 

 

 57 

1.26 Stakeholder Recommendations 

1.26.1 Policy level 
• Meetings to discuss about the streamlining of the forest industry development approach with 

all stakeholders (4 ministries, local administration, private industry, education) should be 
initiated and organized by MOFALI urgently; 

• Revise regulation to give preference to local products for government organizations, in other 
words focus of resource-efficiency and climate compatibility in tenders (quality counts higher 
than price); 

• Review procedures and forest resource allocation system to enterprises and vest the allocation 
right to forest units; 

• Advance the technologies for fire (e.g. mulching) and pest (e.g. biological control methods) 
prevention and combat; 

• Ensure legality and law enforcement through the entire value chain for promotion of export 
of timber products; 

• Establish advisory service and support for all levels of the industry, especially for developing 
bankable business plans for enterprises; 

• Ensure access to soft-loans or grants for efficient resource use; 
• Limit import of wood products, which can be locally manufactured through appropriate open 

market compatible measures; 
• Improve infrastructure and forest road network in Khuvsgul, Bulgan, Khentii, Tuv and Selenger 

aimags by appropriate opening-up planning and subsequent implementation of planned 
measures; 

• Implement and support planned projects, programs, and regulations to promote rural wood 
processing units; 

• Support opening of market channels and online markets for rural wood products; 
• Enforce laws, rules, and regulations to decrease illegal timber harvest by individuals; 
• Promote and appropriately finance silvicultural activities from forest enterprises to improve 

forest health for better timber; 
• Establish hierarchical system of forest units in aimags, which should be under the wing of MET; 
• Create appropriate legal environment for forest enterprises to sustainably operate in 

accordance with forest management plan of local administration; 
• Base harvesting amounts solely on the forest management plan;  
• Initiate “Made in Mongolia” – campaign. 

1.26.2 Research, Training & Education 
• Continue intensively research projects to confirm medium- and long-term forest growth at the 

universities; 
• Initiate screening programme urgently to determine chemical and physical wood properties 

of dead and deteriorated wood; 
• Elaborate appropriate silvicultural concept and reconcile with current approaches for uneven-

aged natural forest management (e.g. diameter threshold, target growing stock); 
• Conduct appropriate economic studies focusing of full-cost accounting (upstream & 

downstream); 
• Improve teaching environment for vocational training centers to produce skilled workers, 

especially in terms of updating equipment and machineries used in practice. 

1.26.3 Industry 
• Focus first before you diversify (develop core competency); 
• Learn and share experiences from successful enterprises; 
• Seek cooperation with partners (technically, financially); 
• Quality first (follow standards of quality products); 
• Apply grading rules and standards for round wood and lumber; 
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• Harmonize equipment used in industry as to ensure supply of spare parts, and establish service 
centers to repair specific equipment and machineries; 

• Use of more efficient machineries and equipment; 
• Increase capacity of mechanized industries and reduce manual labor; 
• Actively establish links to markets and customers (in and outside of Mongolia); 
• Collaboration to establish joint industry with foreign industry; 
• Seek financial and political assistance to participate in international fairs and exhibitions; 
• Seek intensified cooperation with training institutions to ensure supply of technical staff. 

1.26.4 Project / Donor levels 
• Establish database and information system of forest enterprises, wood processing units, and 

wood products; 
• Intensify synergetic approach by improved data and information exchange; 
• Intensify economic appraisals when seeking sustainable solutions; 
• Be realistic, think big, but don’t overdo it; 
• Always ensure law enforcement through integration of local population and herders; 
• Establish “border” for forest areas in order to reduce conflict between herders and foresters; 
• Seek intensified cooperation with training institutions to ensure supply of technical staff; 
• Ensure working environment for skilled workers in rural areas. 
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Annex 

Annex 1 – Selected text of the Terms of Reference 

Assessment of Wood Product Value Chains and 
Recommendations for the Mongolian Timber Industry 
Location:  Home-based, with one mission to Mongolia    

Background  
The Government of Mongolia has committed to a green development path, notably through the 
preparation and approval of the Green Development Policy, Policy on Forests, and Policy on 
Sustainable Development Vision in Mongolia. REDD+ has the potential to contribute to green 
development by protecting global environmental resources (forest carbon stocks and biodiversity), 
helping to reverse land degradation, promoting the improvement of rural livelihoods and aiding 
adaptation to climate change. On the basis of the above international and national contexts, the 
country has quickly taken steps since 2011 to start implementing REDD+ readiness activities, including 
the preparation of its National REDD+ Readiness Roadmap, which was officially adopted by the MEGDT 
in June 2014.  To support this effort, the UN-REDD Mongolia National Programme (NP) was established 
to provide technical assistance to the Government of Mongolia in implementing the National REDD+ 
Readiness Roadmap through which to prepare Mongolia’s REDD+ Strategy and establish other key 
elements and information streams required under the UNFCCC to make REDD+ operational in the 
country.   

Forest Resources in Mongolia 
The total boreal forest area, located in the northern part of Mongolia, is 13.1 million ha of boreal forest 
(FRDC, 2016) or 9.3 million hectares of well-stocked forest (MET, 2016). These forests are largely 
comprised of Siberian larch, pines and birch forests with an average volume of approximately 164 cubic 
meters (MET, 2016). These forests are affected by various drivers of deforestation and degradation, 
including human induced forest fire, forests insect pests and grazing, and environmental factors often 
linked to global warming, which result in precipitation change, permafrost melting, drought, increased 
risk and vulnerability to fires and pests. Strategies for enhanced forest management include improved 
forest fire and insect control methodologies, and maintaining and enhancing forests through both 
protection and sustainable forest harvesting. Forest harvesting and thinning improves ecosystem 
health, reducing competition amongst trees for water and making more resilient to fire and pests. In 
addition, it can lead to wider contribution to the Mongolia’s sustainable development goals, including 
reduced poverty, employment opportunities, renewable energy and enterprise opportunities. 

Considering Mongolia’s current harvest, which is approximately 6-800,000m3 per year, and the 
available resources it is feasible that a sustainable supply of timber and wood products could be 
maintained to support a wood industry linked to certified and sustainable forest management. 
However, forestry is a long-term activity which must be guided by far-sighted strategy and planning to 
ensure the balanced development of resources and achievement of sustainable development goals. 
An increase in sustainable harvest of wood must also be accompanied by increased demand within the 
country, and it must be competitive against cheap imports of timber and cheap wood products from 
neighbouring countries which make Mongolian products uncompetitive. The wood processing industry 
has a long historical background starting from 1924 and it considered as one of the oldest industries 
in Mongolia. It went through period of over utilization of the forests in soviet times, which resulted in 
an over emphasis on protection and conservation in the forest sector, but as shown in other boreal 
forests countries, an active management approach is advantageous for helping forests become more 
resilient.  

Wood products are widely used by construction, energy, mining, and agricultural sectors. At present, 
approximately 128 enterprises are actively operating and have more than 4,000 are employed in this 
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sector38. In terms of investment, 87 enterprises are domestic invested companies and 41 enterprises 
are joint ventures. Eighty-five enterprises out of 128 are operating in rural areas, 43 enterprises exist 
in Ulaanbaatar. The government’s current approach is to promote the import of wood and raw 
materials by exempting them from import customs duty39. However, this does not take advantage of 
Mongolia’s own resources and misses great opportunities to develop income streams from sustainable 
forest management which has wide socio-economic benefits on forest health, maintaining ecosystem 
services and in provision of enterprise opportunities and employment. 

However, despite the promise of a competitive and sustainable wood processing sector in Mongolia, 
it is nevertheless constrained by various problems. The landlocked position of the country and the 
transport /transit problems are an obstacle to foreign trade, and the forest industry serves mainly 
home markets. There is also constraining factors for development of new materials, since cheap 
imports may be acquired from neighbouring countries, rendering home business uncompetitive. This 
raises the question, what products should Mongolia develop to become competitive internally and for 
export, and what conducive forest management and economic policies need to be developed to create 
an enabling environment. 

A review in 2005 highlighted that considerable investments were needed in both the forest 
management and industry sectors. Forest management needs to ensure proper sustainable 
management is conducted, road infrastructure is suitable and that environmental safeguards are 
applied. Forest industries required considerable input for capacity in technology, markets, 
entrepreneurship and policy environment. It highlighted that both a need for the restoration or 
renewal of existing industries could be achieved, in parallel, with development of new higher 
technological or for new products.  The current condition of the industries is not sufficient to satisfy 
the future demand of any increase in wood harvest and quality requirements for any export drive 
investments. It requires a long-term view and considerable expertise in market development, 
technology and capacity building, which should also be combined with the REDD+ strategies program 
to build capacity, ensure forest management is improved, certification and enabling policies such as 
green procurement and investment policies.  

REDD+ Strategy 

Given the results of the National Forest Inventory there is scope and potential for increasing 
Mongolia’s sustainable timber and wood product harvest as part of a long-term strategy, for 
sustainable development and to enhance ecosystems. However, a large constraint is that the wood 
product industry is not innovative, competitive or utilizing its potential. The REDD+ program is 
developing a National REDD+ Strategy which will also include development of private sector 
opportunities in the wood processing sector in order to provide greater income, employment 
opportunities, increased revenue and contribute to Mongolia’s low carbon pathway for sustainable 
development. There are potential private sector or impact investment funds that could support 
existing entrepreneurs if they could be identified, but in order to reduce market risk and to make the 
products competitive a wood product value chain and enterprise analysis will be undertaken.  

Duties and Responsibilities 

The aim of this study is to do a rapid market study and evaluation of the current wood processing 
industry, and to provide recommendations and insights into current and future wood supply, and 
recommendations for the wood sector to focus on. 

Of concern, is that with large industries in neighbouring countries and Mongolia’s land-locked nature 
it is at a competitive disadvantage, but with large timber resources it has an available resource for 
sustainable enterprise development. The assessment should provide a framework of 

                                                           
38 Invest Mongolia. Website. 
39 Invest Mongolia 
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recommendations that can be adopted by government and private partners for contributing towards 
wood sector development40.  

It is anticipated that the recommendations may also be followed up by UN_REDD or other partners. 

The study will be undertaken by a National and International Consultant. The International will be 
responsible for team leadership, design and major technical expertise, in particular, providing an 
overview of the international wood processing sector and applying this to evaluate the Mongolian 
context. 

The National Consultant will be responsible for providing expertise on Mongolian wood processing 
sector, analysis of Mongolian policies, organizing meetings, translation of the report, providing 
technical feedback to the International Consultant. 
 
Objectives 

The studies objectives are as follows: 

 To develop an up-to-date understanding of the overall wood product supply and demand 

situation in Mongolia. This should include the current situation and future outlook, and 

considering demand and supply from linked sectors (especially opportunities for energy, 

construction sectors). The potential of government policies (especially Forest Cleaning, Green 

Procurement Policy and Green Development modalities and financing mechanisms), policy on 

tax incentives for Russian timer imports and to international markets should be analysed. 

Attention should be paid to literature review and an understanding of competitive advantages 

of neighbouring countries for raw materials and products. 

 To conduct a market chain analysis of a number of key products in order to understand the 

strengths, weaknesses, opportunities and threats in each; looking into harvesting, post-

harvest processing, production and/or value addition, transport and logistics and storage 

facilities and trade.    

 To build on the understanding of implications of long term supply-demand forecasts for the 

supply chains; 

 To develop a prioritized set of policy recommendations for interventions and inclusion in the 

wood processing industry to strengthen markets and enhance competitiveness of the sector. 

 To identify sector, products and possible enterprises (compared to strict criteria) that may be 

included in impact investment initiatives for upscale and market development. 

The International Consultant will be supported by a National Consultant and the Project Management 
Unit.  

 The International Consultant will provide conceptual leadership to guide the work of national 
expert to deliver below described expected results.  The International consultant will lead the 
preparation of written deliverables, including final report, and assume ultimate responsibility 
of the overall study.         

 The National Consultant will lead the organization and facilitation of workshops to be 
conducted and assume leadership for discussions with key stakeholders. The National 
Consultant will contribute to the final report and collate/analyse documents and policies from 
Mongolian Government that are of relevance. The following tasks will be undertaken: 

The study should be conducted with support of an Advisory Group which will comprise a number of 
stakeholders from wood processing, government, banking/commerce and policy stakeholders in order 
to get support and buy0in for the study, and ensure good research findings. 

 The following tasks will be undertaken: 
 

                                                           
40  
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1.0 Literature Review 

To undertake a literature review of reports analysing financial issues to summarize opportunities 
related to the REDD+ or forests sector and to identify any further research, recommendations that 
need to be undertaken to support the Wood Sector.  

2.0 Supply Demand Analysis 

The supply demand analysis should look at where are wood produced, harvested and utilized. In 
conjunction with National Forest Inventory analysis the study should work out current and future 
predictions for supply and demand of different wood products, timber and volumes. The study should 
also include an analysis of current and future trends in the industry, with respect to Mongolian wood 
products and future market potential. 

3.0 Value Chain Analysis: 

The products expected to be considered include, but are not restricted to:  

a. Traditional wood products (sawn timber for construction, sawn timber for non-structural 
application, utility poles, railway sleepers, fence posts/small poles, pallets, ger etc.)  

b. Engineered wood products (plywood, block board, MDF, chipboard, veneers, tiles etc.)   

c. Biomass fuel (industrial fuelwood, industrial charcoal, industrial briquettes/pellets, household 
biomass fuels)   

d. Furniture and ger construction  

 

4.0 Market Constraints and Industry Recommendations – 

The study should look at constraints and recommendations for the wood processing and enterprise 

sector, in particular related to product development, markets, financing, and policy constraints. The 

study should particularly identify constraints and recommendations in marketing and financing issues. 

 

5.0 Identify Private Sector Partners 

Identification of private sector partners who may be linked to sustainable production of timber, and 

these that may require impact investment grants or loans for development of public private sector 

partnerships or development of technologies. Recommendations should be made on developing the 

wood sector into profitable business especially in respect of constraints, such as transport, competition 

from neighbours, policies favourable for import of timber, lack of implementation of green 

procurement law and other issues.  

 

6.0  Focus Groups, Consultation and Review Workshops 

It is expected that the consultant team conduct a full stakeholder consultation process, which would 

be improved through the formation of an Advisory Group consisting of private sector and government 

stakeholders who will guide the process. At least one formal advisory workshop should be conducted 

and a validation workshop at the end to present the major findings. 
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Annex 2 – Questionnaires 

Questionnaire for wood processing industries and enterprises 
This questionnaire is designed on behalf and to support the Ministry of Food, Agriculture & Light 
Industries (MOFALI) in its endeavour to further develop forest management and forest 
industries. In order to design user-appropriate assistance and investment programs, UNDP 
through its local REDD office has decided to assist in the necessary action and commissioned a 
consultancy to analyse the currently existing value chains in the timber business and to draft a 
set of recommendations for the sustainable development of the sector. 
You, being an important representative of the sector are kindly requested to co-design the 
outputs by providing your data and opinions through this questionnaire. The individual replies 
will be kept strictly confidential by UNDP, and only the summarized results shall be made publicly 
available.  
Please, take yourself approx. 30 minutes to carefully read and fill out this questionnaire and send 
it back within 14 days after receiving to 
ADDRESS 
Your assistance is highly appreciated. 

1a Type of company e.g. sawmill, carpentry 

…………………………………………………………………… 

1b Number of permanent 
employees 

………….. technical staff 
………….. casual / daily labor 

1c Region: ………………. 

2a Species 2b Amount, Unit, 
and Type of Input 

per year 

2c 
Source 

M=Mongolia
n supply, 
I=Import 

2d 
Status 
D=dead 
wood, 

F=fresh 
wood 

2e Amount, Unit, 
and Type of Output 

per year 

2f Value in 
MNT per Unit 

Larix sibirica 100 cbm Round wood    X 

Larix sibirica    40 cbm sawn timber Y 

    40 cbm firewood Z 

Unspecified    20 t saw dust  

      

      

      

      

      

      

      

      

      

      

      

      

      

Total      
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2g The total represents ……. % of the 
company’s processing capacity.  
(Give estimate, please) 

2h The amount of input has been  
 
…... stable, …... increasing, …... decreasing  
in the last 3-5 years. (Mark one, please) 

3a Estimated value in MNT of your 
machinery: 

…………………………………………….. MNT 

3b Current (existing) 
Machinery 

3c Model 3d Made in 3e Year of 
Make 

3f Condition 
G=good, f=fair, 
u=unusable 

3g Remarks 

Bandsaw  China 2004 g  

Planer  Italy 1995 u Spare parts 
missing 

      

      

      

      

      

      

4a Planned Machinery 
(in the next 5 years) 

4b Model 4c Made in 4d Planned 
purchases  

n=new, u=used 

4e 
Estimated 

price in 
MNT 

4f Payment 
B=bank loan, 
C=cash 

Bandsaw  China n  B 

Planer  Italy u  C 

      

      

      

      

      

      

5a Please briefly describe your development plan for your company for the next five years: 

6a Please describe your company's major constraints in its development process (e.g. lack of access to 

soft loans/capital, lack of training (specify!), lack of technical support (e.g. machinery maintenance, advisory service), lack of access 

to knowledge about modern and efficient processing tools, lack of raw material, bureaucracy, rules & regulations, etc.): 

7a: Other aspects you would like to tell us: 
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Questionnaire for Forestry officials 
This questionnaire is designed on behalf and to support the Ministry of Food, Agriculture & Light 
Industries (MoFALI) in its endeavor to further develop forest management and forest industries. 
In order to design user-appropriate assistance and investment programs, UNDP through its local 
REDD office has decided to assist in the necessary action and commissioned a consultancy to 
analyze the currently existing value chains in the timber business and to draft a set of 
recommendations for the sustainable development of the sector. 
You, being an important representative of the sector are kindly requested to co-design the 
outputs by providing your data and opinions through this questionnaire. The individual replies 
will be kept strictly confidential by UNDP, and only the summarized results shall be made publicly 
available.  
Please, take yourself approx. 30 minutes to carefully read and fill out this questionnaire and send 
it back within 14 days after receiving to 
ADDRESS 
Your assistance is highly appreciated. 

1a Region / Aimag  

…………………………………………………………………………………………… 

1b Forest Cover ………….. in ha 
 
………….. in % 

1c Estimated Average 
Growing Stock per 
hectare: 

 
………. cbm/ha (dead, lying) 
 
………. cbm/ha (dead, standing) 
 
………. cbm/ha (fresh, standing) 

In the following section, please provide your best professional estimate for the average of the 
last years. If your data are based on a survey, please state here the year and the report of the 
results. If your data are estimates, please also indicate 

2a Species 
harvested 

2b Amount, 
Unit, and 
Type of 

Production 
per year 
(2017) 

2c Forest 
source  

dl=dead, lying 
ds=dead, standing 
fs=fresh, standing 

2d Wood 
source 

M=Mongolian, 
I=imported 

2e Target 
R=rural 

communities/use 
I=industrial use 

2d Source 
Study (S),  

Estimate (E) 

Larix sibirica 100 cbm round 
wood 

fs I R S (2004, MOFALI) 

Larix sibirica 100 cbm round 
wood 

dl M I E 

      

      

      

      

      

      

      

Total     
R: …………… 
 
I:  ………….. 
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Annex 3 – 1st Assignment 

Schedule of the first assignment 

Time Activity 

29 March  

11:00  International consultant arrives at ULN 

30 March  

09:00-10:45 Meeting with ADB 

11:00-11:30 UN security service briefing 

12:00-13:00 Lunch  

13:30-14:30 UN Redd briefing  

14:30-15:45 Program development 

16:00-17:30 GIZ 

31 March  

8:30-13:00 Program development  

1 April   

Free day  

2 April  

8:30-10:45 Questionnaire development  

11:00-12:00 Meeting with (MOFALI official 

12:00-13:00 Lunch  

13:00-15:30 FGM 1: Forest stock 

16:00-18:00 Visit MC log house  

3 April  

9:00-11:30 FGM 2: Rural development 

12:00-13:00 Lunch  

13:00-15:30 FGM 3: Wood processing industries 

15:45-18:00 FGM 4: Trade and Finance 

4 April  

8:30-9:30 Finalizing questionnaires  

10:00-12:00 FAO GEF 

12:00 -13:00 Lunch  

13:30-14:15 FRDC visit  

15:00-16:30 Visit Megawood LLC 

5 April  

8:30-11:30 Amend questionnaires 

11:30-12:30 Lunch  

13:00-14:30 Visit Modkon 

15:00-16:00 Association of wood production entrepreneurs  

16:00-18:00 Visit Woodman LLC 

6 – 8 April Field trip to Selenge aimag 

9 April  

9:00-12:30 Advisory group meeting 

12:30-13:30 Lunch  

14:00 UNDP wrap up 

10 April  

9:00 International consultant departs ULN  
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Annex 4 – 2nd Assignment 

Schedule of the 2nd assignment  

Time Activity Location Notes 

20 May  

10:50  Reinhold G. arrives at ULN UB airport Airport taxi Nominchuluun B. 
Hotel Urgoo 

15:00 Develop plan with 
Delgerjargal D. 

Urgoo meeting room  

21 May  

09:00 
10:45 

UN Redd briefing 
/Christopher Dickinson, 
Khishigjargal B./ 

MET building  

11:00 
12:30 

GIZ Biodiv II project at the 
Institute of 
Meteorology and 
Hydrology, room 112 

 

12:30 
13:30 

Lunch    

13:30 
14:30 

MET  MET building   

14:45 
16:15 

ADB /Bernhard Mohns/ Tod tower, 7th floor, UB  

16:30 
18:00 

NUM tree ring lab NUM building Need to remind a day before 
the visit 
Byambagerel S. 96658017 
Baatarbileg N. 91995686 

22 May 

9:00 
10:30 

MOFALI /Bayarsaikhan B./ MOFALI building  

11:00 
12:00  

PSC Mongolia Industrial street, Khan-
Uul district  

7575 4584 

12:00 
13:00 

Lunch   

13:00 
14:30 

KfW Naiman Zovkhis 
Building 
5th floor 
Seoul Street 21 

7011-5951 

15:00 
16:30 

Paper recycling factory Sonsgolon bridge area, 
near auto check point 

96685858 

17:00 Prep for the field trip   

23 May /Khuvsgul/ 

8:00 Leave UB to Murun 1 vehicle Driver  

19:00 Arrive in Murun and stay  Hotel 50/100 at main 
road intersection 

70382000 

24 May /Khuvsgul/ 

9:00 
12:00 

Meeting and discussion 
with forestry 
professionals, local 
government, and 
representatives of wood 
processing industries 

12 people (list is 
provided) 

A.Batbold 
88115547 

12:00 
13:00 

Lunch (12 people)  G.Enkhbayar 99992895 
D.Delgerjargal 
88007327 

13:30 Furniture factory North of market, 5-3  N.Munhkbayar   
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15:00 

15:30 
17:30 

Ger industry 13-11-14 Ya.Amarbayasgalan  

18:00 Stay in Murun Hotel 50/100 at main 
road intersection 

70382000 

25 April /Khuvsgul/ 

9:00 Introduce with 
development plan of 
wood processing industry 
in Khusvgul aimag, 
Development and policy 
agency  

 G.Enkhbayar 99992895 

11:00 Wood market, retailers Shines market Kh.Khaltar 88380005 

13:00 
14:00 

Lunch   

14:30 
16:30 

Technical college (wood 
processing and carpentry 
classes) 

 Ya.Garvaa 89372345 89019949 

16:45 
17:45 

NTFP section at the 
market 

Main market  

18:00 Stay in Murun Hotel 50/100 at main 
road intersection 

70382000 

26 May 

9:00 
 

Leave to Erdenebulgan 
soum 

  

13:00 
14:00 

Lunch    

14:00 Saw mill Urgah shines Co. Ltd B.Gansukh 88100144 

16:00 Wood processing unit Uuriin dolgio Co. Ltd P.Ariunbold 89767799 

18:00 Stay in Erdenbulgan Ger hotel  N.Javkhlant 89720181 

27 May 

9:00 
10:30 

Forestry enterprise (with 
logging license) 

 N.Javkhlant 89720181 

11:00 Forest site with harvest 
stock 

 N.Javkhlant 89720181 

15:00 Recently logged area with 
logging residue 

 N.Javkhlant 89720181 

18:00 Stay in Erdenebulgan Ger hotel N.Javkhlant 89720181 
D.Delgerjargal 
88007327 

28 May 

9:00 Leave to Bulgan aimag (via 
Murun) 

 Driver  

15:00 Meeting with the 
environmental officer of 
Development policy and 
planning unit, Bulgan 
aimag 

 B.Altanzul 80227866 

17:00 Stay in Bulgan aimag  Need to book hotel on 
the way to Murun 

D.Delgerjargal 
88007327 

29 May 

9:00 Leave Bulgan to UB  Driver  

30 May  

9:00 Questionnaire analysis Urgoo hotel meeting 
room 

 

12:30 
13:30 

Lunch    
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13:30 
17:30 

Update information based 
on field trip 

Urgoo hotel meeting 
room 

 

31 May  

9:00 
10:45 

Advisory group meeting UN Redd office Christopher Dickinson and 
Khishigjargal B. appoint 

11:00 
12:30 

Ministry of Finance   

12:30 
13:30 

Lunch    

14:00 
15:30 

Khas bank  Anand B. 94102085 

16:00 
17:30 

MUST wood workshop   

1 June  

 Work remotely National holiday   

2 June  

10:00 Preparation for the 
validation workshop 

  

3 June  

10:00 Preparation for the 
validation workshop 

  

4 June  

10:00 
16:30 

Validation workshop  Separate agenda provided 

16:45 
17:30 

Wrap up with UNDP   

5 June  

10:00 Internal   

6 June  

11:50 Reinhold G. departs ULN   
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Annex 5 – Model development of cluster industries at Zuunkharaa 
 

Location: Zuunkharaa, Selenge aimag 
Status: Inception studies of techniques, technologies, investment and economic analysis, 
environmental impact assessment, planning of stages to develop industries is completed. Proposal is 
submitted to seek investment. 
Requesting organization: Zuunkharaa Wood processing industry (previously known as railway sleeper 
processing factory) 
Implementing organization: Union of Wood Processing Enterprises  
Total investment required: 9.5 billion MNT 
Capacity: 50,000 cbm 
Estimated to start the industry in: not specified 
Products/Outputs: 

• Model industries for timber sector 
• Forest road network 
• Sawmill 
• Drying kiln 
• Pellet/briquette unit from wastes and sawdust 
• Block boards 
• Wood chip  
• Tree nursery 

 

Annex 6 – Grading standards of Mongolia for timber 
 

There are major grading standards which can be used for timber industry in Mongolia. Some are: 

- MNS 6142: 2010 Round timber of coniferous species. Technical requirement. 

- MNS ISO 4480:2001 Measurement and estimation of volume for sawn timber and roundwood 
for coniferous species. 

- MNS ISO 4473:2001 Classification of defects of sawn timber and roundwood for coniferous 
and broadleaf species. 

According to MNS 6142: 2010, there are 3 grades of roundwood (as well as for general usage sawn 
timber), based on the diameter, quality of timber, and defects such as branch marks etc. (detailed 
information about these standards can be found at http://www.legalinfo.mn, in Mongolian). 
 

  

http://www.legalinfo.mn/
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Annex 7 – Conversion Rates 
Wood densities 

Species Wood density (at 12% m.c.) 

Larch  0.65 

Scotch pine 0.55 

Siberian pine 0.55 

Spruce 0.43 

Fir 0.45 

Birch 0.65 

Poplar 0.45 

Aspen 0.45 

Elm 0.60 

Willow 0.40 

 
Transport units 

Unit 1 to Unit 2 Factor 

cbm to tons cbm x wood density 

chips to cbm 1 bulk cubic meter is 0.45 cbm  

Pellets to cbm  1 bulk cubic meter is 0.5 cbm 

Stere to cbm 1 stere is 0.7 cbm 
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Annex 8 – Legend of Erdenebulgan Soum Forest Map 
 

 

Translation 

Hill  

River 

Gully 

Mountain ridge 

Border of forest compartments 

Lake 

High ground 

Larch, early mature 

Birch, early mature 

Siberian pine, early mature 

Birch, mature 

Siberian pine, mature 

Willow, middle aged 

Larch, middle aged 

Birch, middle aged 

Siberian pine, middle aged 

Willow, young 

Larch, young 

Birch, young 

Siberian pine, young 

Site to be reforested 

Logged site 

Open slope 

Sparse willow trees 

Sparse larch trees 

Sparse birch trees 

Burnt larch 

Burnt birch 

Burnt Siberian pine 

Scrubland 

Larch, mature 
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Annex 9 – Wood consumption in Erdenebulgan soum, Khuvsgul aimag 
Annual firewood consumption by user type (as per 2017) 

User Wood consumption, cbm 

School 1,120 

Soum government 280 

Hospital 240 

Kindergarten 320 

Cultural center 144 

Khan bank office 32 

Others 160 
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Annex 10- AAC development 
Table: Species distribution in hectares to Aimags 

Aimag Larch Scotch pine Siberian pine Spruce Fir Birch Poplar Aspen Elm Willow 

Total of 
broadleaved 

and 
coniferous 

trees 

Desert poplar Saxaul 

Total of 
saxaul 

and 
desert 
poplar 

Grand total 

Arkhangai    768,202 0 14,858 0 0 2,963 4,064 489 78 8,792 799,446 0 0 0 799,446 

Bayan-Ulgii   35,634 0 10 385 0 100 2,748 0 0 3,466 42,343 0 0 0 42,343 

Bulgan   979,172 31,669 18,096 471 0 264,499 996 167 2,618 17,319 1,315,007 0 0 0 1,315,007 

Bayankhongor    29,534 0 0 0 0 0 94 29 0 104 29,761 514 508,978 509,492 539,253 

Gobi-Altai    8,599 0 0 0 0 0 510 0 0 0 9,109 5 461,678 461,683 470,792 

Dornod    6,967 21,866 0 0 0 25,799 102 620 0 20,042 75,396 0 0 0 75,396 

Tuv    519,944 88,493 242,256 2,958 0 94,276 1,958 2,015 0 5,283 957,183 0 0 0 957,183 

Khentii   696,232 45,043 66,752 39 0 154,815 8,800 1,383 74 16,595 989,733 0 0 0 989,733 

Zavkhan    439,770 0 2,075 4,802 0 199 260 12 0 9,652 456,770 0 0 0 456,770 

Uvs    141,357 0 1,527 330 0 1,315 11,140 0 0 41,678 197,347 0 0 0 197,347 

Selenge    404,065 276,294 163,056 6,028 1,334 520,137 1,746 5,013 95 19,630 1,397,398 0 0 0 1,397,398 

Uvurkhangai   114,370 0 17,934 0 0 1,668 563 62 0 38 134,635 0 68,523 68,523 203,158 

Khuvsgul   2,974,779 2,204 86,099 4,694 36 71,215 2,492 251 127 10,568 3,152,465 0 0 0 3,152,465 

Orkhon 14,078 0 0 0 0 1,519 0 0 0 0 15,597 0 0 0 15,597 

Ulaanbaatar  49,629 9,935 13,827 1,640 0 7,306 416 46 0 4,333 87,132 0 0 0 87,132 

Darkhan-Uul 0 11,813 0 0 0 51,016 0 1,135 5 836 64,805 0 0 0 64,805 

Sukhbaatar 0 0 0 0 0 0 0 0 143 492 635 0 0 0 635 

Dundgobi 0 0 0 0 0 0 0 0 0 0 0 0 16,793 16,793 16,793 

Dornogobi 0 0 0 0 0 0 0 0 0 12 12 0 54,694 54,694 54,706 

Umnugobi 0 0 0 0 0 0 0 0 142 0 142 220 604,388 604,608 604,750 

Khovd 5,024 0 0 0 0 1,372 39 0 0 5,959 12,394 0 47,313 47,313 59,707 

TOTAL 7,187,356 487,317 626,490 21,347 1,370 1,198,199 35,928 11,222 3,282 164,799 9,737,310 739 1,762,367 1,763,106 11,500,416 

Source: FRDC, 2017 
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Table: Utilization and protection zones per Aimag (in hectares) 

No Aimag name Protection zone Utilization zone Total Nat forest Strictly protected % Strictly protected % Nat Forest % Utilization % Utilization of NF 

1 Arkhangai 863’365 145’248 1’008’613 799’489 0 0.0% 79% 14% 11.4% 

2 Bayan-Ulgii 68’083 0 68’083 42’343 0 0.0% 62% 0% 0.0% 

3 Bayankhongor 33’563 0 33’563 29’795 2 0.0% 89% 0% 0.0% 

4 Bulgan 1’325’893 592’742 1’918’635 1’315’718 0 0.0% 69% 31% 21.2% 

5 Gobi-Altai 10’456 0 10’456 8’980 2’026 19.4% 86% 0% 0.0% 

6 Dornod 173’193 70’903 244’096 75’396 0 0.0% 31% 29% 9.0% 

7 Zavkhan 539’403 192’632 732’035 456’770 0 0.0% 62% 26% 16.4% 

8 Uvurkhangai 175’953 0 175’953 144’263 0 0.0% 82% 0% 0.0% 

9 Umnugobi 142 0 142 142 0 0.0% 100% 0% 0.0% 

10 Sukhbaatar 15’664 0 15’664 635 0 0.0% 4% 0% 0.0% 

11 Selenge 730’352 1’200’857 1’931’209 1’397’451 0 0.0% 72% 62% 45.0% 

12 Tuv 1’221’360 166’839 1’388’199 957’183 11’142 0.9% 69% 12% 8.3% 

13 Uvs 224’419 12’210 236’629 197’347 721 0.3% 83% 5% 4.3% 

14 Khovd 15’992 0 15’992 12’394 0 0.0% 78% 0% 0.0% 

15 Khuvsgul 2’964’638 1’047’926 4’012’564 3’153’151 0 0.0% 79% 26% 20.5% 

16 Khentii 1’406’091 348’646 1’754’737 989’733 51’372 3.7% 56% 20% 11.2% 

17 Darkhan 81’997 0 81’997 64’805 0 0.0% 79% 0% 0.0% 

18 Ulaanbaatar 116’257 0 116’257 90’647 6’588 5.7% 78% 0% 0.0% 

19 Orkhon 17’792 0 17’792 15’597 0 0.0% 88% 0% 0.0% 

20 Dornogobi 124 0 124 12 0 0.0% 10% 0% 0.0% 

Total  9’984’737 3’778’003 13’762’740 9’751’851 71’851 0.7% 71% 27.5% 19.5% 

Source: FRDC, 2017 
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Table: Net production area (in hectares) by species  

Aimag Larch 
Scotch 

pine 
Siberian 

pine 
Spruce Fir Birch Poplar Aspen Elm Willow 

Total of 
broadleaved 

and 
coniferous 

trees 

Desert 
poplar 

Saxaul 

Total of 
saxaul 

and 
desert 
poplar 

Grand 
total 

Arkhangai    87,690 0 1,696 0 0 338 464 56 9 1,004 91,256 0 0 0 91,256 

Bayan-Ulgii   0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Bulgan   207,445 6,709 3,834 100 0 56,036 211 35 555 3,669 278,594 0 0 0 278,594 

Bayankhongor    0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Gobi-Altai    0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Dornod    625 1,962 0 0 0 2,315 9 56 0 1,798 6,765 0 0 0 6,765 

Tuv    43,087 7,333 20,075 245 0 7,813 162 167 0 438 79,320 0 0 0 79,320 

Khentii   78,025 5,048 7,481 4 0 17,350 986 155 8 1,860 110,917 0 0 0 110,917 

Zavkhan    72,208 0 341 788 0 33 43 2 0 1,585 75,000 0 0 0 75,000 

Uvs    6,083 0 66 14 0 57 479 0 0 1,794 8,493 0 0 0 8,493 

Selenge    181,811 124,320 73,368 2,712 600 234,038 786 2,256 43 8,833 628,767 0 0 0 628,767 

Uvurkhangai   0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Khuvsgul   610,501 452 17,670 963 7 14,615 511 52 26 2,169 646,966 0 0 0 646,966 

Orkhon 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Ulaanbaatar  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Darkhan-Uul 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Sukhbaatar 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Dundgobi 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Dornogobi 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Umnugobi 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Khovd 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

TOTAL 1,287,475 145,825 124,530 4,828 608 332,594 3,652 2,778 641 23,148 1,926,077 0 0 0 1,926,077 

Source: FRDC, 2016 
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Table: Gross increment (by species) in cbm/year 

Species Larch Scotch pine Siberian pine Spruce Fir Birch Poplar Aspen Elm Willow Total 
Increment cbm/ha/yr 0.98 1.07 1.21 1.05 1.36 1.20 0.94 1.31 0.57 0.87  

Total increment 7,043,609 521,429 758,053 22,414 1,863 1,437,839 33,772 14,701 1,871 143,375 9,978,926 

Increment in production forest area 1,261,725 156,032 150,681 5,069 826 399,113 3,433 3,639 365 20,139 2,001,023 

Increment in protected forest area 5,740,277 362,768 603,001 17,221 1,029 1,031,251 30,121 10,982 1,495 122,349 7,920,494 

Net possible removal (Total / 1.3) 5,386,155 399,077 579,756 17,146 1,427 1,100,280 25,811 11,247 1,431 109,606 7,631,936 

Source: FRDC, 2016 
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Annex 11 - High-Tech Approaches 
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Annex 12 – Presentation: Consolidation Workshop 0n 04 June 2018 in Ulaanbaatar 
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Annex 13 - Stakeholder List 
No Name Institution/company Meeting place 

1 Adilbish L. Selenge aimag, Altanbulag, Nogoon 
nars Co Ltd. 

Field visit 

2 Altankhuyag S. Bulgan aimag, Teshig, Teshigtrees Focus group 

3 Altanshagai N. Selenge aimag, Tunkhel, 
Khairkhanbuyant FE 

Interview 

4 Altantuya A. UN-REDD Programme Focus group 

5 Altanzul B. Bulgan aimag, Development policy 
and planning 

Field visit 

6 Amarmaa J. Forester Focus group/Validation 
workshop 

7 Anand B. Khas bank Email 

8 Ariunbat L. Megawood LLC Interview/Focus group 

9 Ariunbat N. Khuvsgul aimag, Erdenebulgan 
soum Governor 

Field visit 

10 Ariunbold P. Khuvsgul aimag, Erdenebulgan, 
Wood processing unit 

Field visit 

11 Baasanbyamba D. Association of foresters and wood 
processing enterprises 

Interview/Validation 
workshop 

12 Baasankhuu N. Khuvsgul aimag, Murun, Tsantiin ar 
FE 

Field visit 

13 Baatarmunkh T. Tuv aimag, Mungunmorit, Forest 
unit 

Validation workshop 

14 Badamkhand N. Association of environmental 
specialists NGO 

Validation workshop 

15 Badar-Uugan Kh. GIZ Validation workshop 

16 Banzragch Ts. UN-REDD Programme Interview/Focus 
group/Advisory group 

17 Batbold A. Khuvsgul aimag, Office of 
environment and tourism 

Field visit 

18 Batchuluun Ts. NUM Focus group/Advisory 
group 

19 Batjargal D. Selenge aimag, Zuunkharaa, Wood 
processing factory (railway sleeper) 

Interview 

20 Batkhuu B. Director, MOFALI Interview 

21 Batoyun Ch. Khangai Co Ltd. Focus group 

22 Batsukh L. MC Log House Co Ltd. Interview 

23 Batsukh N. Selenge aimag, Bugant, Bugant 
Nandin Co Ltd. 

Field visit 

24 Battulga P. Institute of Geography-Geoecology Focus group/Advisory 
group 

25 Bayarsaikhan B. MOFALI Interview/Validation 
workshop 

26 Bayarsuren U. Selenge, Tsagaannuur, Forest unit Field visit 

27 Bayartsetseg B. MUST Validation workshop 

28 Bernhard Mohns ADB Interview 

29 Biligt N. Selenge aimag, Tunkhel, UBTsO Interview 
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30 Boldbaatar Ch. MUST Focus 
group/Interview/Validation 
workshop 

31 Byambagerel S. NUM Interview 

32 Chinbaatar M. Woodman Co Ltd. Interview 

33 Christopher Dickinson UN-REDD Programme Interview 

34 Chultem B. Selenge aimag, Altanbulag, Nogoon 
nars Co Ltd. 

Field visit 

35 Chuluunbaatar Ts. MET Focus group 

36 Dan Altrell GIZ Interview 

37 Darichuluun I. Selenge aimag, Mandal, FUG Field visit 

38 Davaajargal G. Khentii aimag, Binder, Forest unit Focus group 

39 Davga N. Khuvsgul aimag, Erdenebulgan 
soum, Chief of Citizen 
Representative Committee 

Field visit 

40 Delgerjargal D. Consultant to UN-REDD 
Programme 

Focus group/Advisory 
group/Validation 
workshop 

41 Dolgorkhuu N. MUST Focus group 

42 Dolgormaa N. Chamber of Commerce Focus group 

43 Dorjsuren Ch. Institute of General and 
Experimental Biology 

Focus group 

44 Dorjsuren Kh. Maks window Focus group 

45 Enkhbat G. Selenge aimag, Yeroo, Forest unit Field visit 

46 Enkhbayar G. Khuvsgul aimag, Development 
policy and planning 

Focus group/Validation 
workshop 

47 Enkhjargal D. UN REDD Focus group  

48 Enkhtaivan N. MET Focus group 

49 Enkhtulga E. Selenge aimag, Sukhbaatar, Office 
of Environment and Tourism 

Field visit 

50 Erdenebat E. UN-REDD Programme Validation workshop 

51 Erdenebayar N. Selenge aimag, Mandal, Ger 
carpenter 

Interview 

52 Erdenebulgan B. Modkon Co Ltd. Interview 

53 Erdenenaran B. Khuvsgul aimag, Erdenebulgan 
soum, Environmental departtment 

Field visit 

54 Erdenepurev P. Khuvsgul aimag, Murun, Ger 
carpenter 

Field visit 

55 Ganbaatar Ch. MUST Focus group 

56 Ganbat N. MET Advisory group/Interview 

57 Gansukh B. Khuvsgul aimag, Erdenebulgan, 
Wood processing unit 

Field visit 

58 Gantumur D. Bulgan aimag, Office of 
environment and tourism 

Field visit 

59 Ganzorig G. MULS Focus group 

60 Garvaa T. Khuvsgul, Technical college, 
Carpentry teacher 

Field visit 

61 Gendenjamts D. MUST Validation workshop 
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62 Gombosuren J. Tuv aimag, Batsumber, Forest unit Focus group/Validation 
workshop 

63 Iderbold Kh. Maks window Focus group 

64 Ingo Kappler PCS Interview 

65 Javkhlant N. Khuvsgul aimag, Erdenebulgan, 
Forest ranger 

Field visit 

66 Khadbaatar Kh. Khuvsgul aimag, Office of 
environment and tourism 

Field visit 

67 Khishigjargal B. UN-REDD Programme Interview 

68 Khuchitbaatar M. Maks window Validation workshop 

69 Klaus Schmidt-Corsitto GIZ Interview 

70 Maamuu O. Association of foresters and wood 
processing enterprises 

Interview 

71 Mend-Amar M. NUM Focus group 

72 Michael Trockenbrodt GIZ Validation workshop 

73 Michid Kh. FRDC Interview 

74 Munkh-Erdene D. Khuvsgul aimag, Erdenebulgan, 
Forest ranger 

Validation workshop 

75 Munkhbayar N. Khuvsgul aimag, Murun, Furniture 
workshop 

Field visit 

76 Munkhtuul U. National Statistics Bureau Focus group 

77 Munkhtuvshin D. Bulgan aimag, Bugat, FUG Focus group 

78 Munkhzorig D. SFM Focus group 

79 Naran R. Selenge aimag, Mandal, Forester Interview 

80 Narangerel T. Tuv aimag, Mungunmorit, 
Saikhansanaa 

Focus group 

81 Nergui D. Selenge aimag, Baruunburen, 
Urgun Selenge Co Ltd. 

Field visit 

82 Nominchuluun B. UN REDD Focus group 

83 Nyamdavaa N. Tuushin transportation company Interview 

84 Nyamdorj D. General Administration of Customs Focus group/Interview 

85 Otgonsuren B. MET Focus group 

86 Oyumaa N. Khuvsgul aimag, Erdenebulgan 
soum, Chief of Soum government 
office 

Field visit 

87 Oyun N. Khuvsgul aimag, Murun, Santiin 
uvur  

Field visit 

88 Peter Gjorgjiev KfW Interview 

89 Reinhold Glauner Consultant to UN-REDD 
Programme 

Focus group/Advisory 
group/Validation 
workshop 

90 Retailers Ulaanbaatar, Khangai wood market Interview 

91 Retailers Ulaanbaatar, Khyalganat wood 
market 

Interview 

92 Retailers Ulaanbaatar, Tsaiz wood market Interview 

93 Sarantsetseg J. Selenge aimag, Citizen committee 
for environment NGO 

Field visit 

94 Sergelen M. GIZ Validation workshop 

95 Solongo Ts. FAO Interview 
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96 Tsengelzaya G. Selenge aimag, Sukhbaatar, Office 
of Environment and Tourism 

Field visit 

97 Tserenlkham Ya. Khuvsgul aimag, Office of 
environment and tourism 

Field visit 

98 Tsogoo Ts. MUST Validation workshop 

99 Tsogtbaatar J. ADB Focus group/Advisory 
group/Validation 
workshop 

100 Tsogtbayar Sh. Tuv aimag, Batsumber, Khandgain 
zoo FE 

Focus group 

101 Undarmaa B. MUST Focus group/Interview  
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Annex 14 – Market Prices of Selected Products 
Product Consumer price Mongolia per 

cbm in USD 
Consumer price Mongolia 

per cbm in MNT 

Roundwood UB market 40 96,000 

Poles UB market 350 840,000 

Poles Khusvgul 212 505,800 

S4S UB market 6m 185 444,000 

S2S UB market 3m 95 228,000 

Sawntimber 4 m unspec. 102 244,800 

Firewood 30-87 72,000-208,800 

 
 

Product Consumer price Europe excl. VAT per cbm in USD 

Sib. Larch window scantling 2,000 

Sib. Larch decking 6m 1,730 

Sib. Larch decking 3m 1,640 

Sib. Larch plain 5m 1,690 

Sib. Larch flooring 4m 700 

 
Buying price rough-sawn, KD Sib. Larch 
Ex-works St. Petersburg USD 300/cbm 
Top quality (no branches etc.) up to USD 1,200/cbm 
  



 

 

 107 

Annex 15 – Major equipment and machinery currently owned and planned to 
be owned in near future by wood processors 

No 
Current equipment and 

machinery 
Country 
of origin 

Year of 
manufacture 

Condition Remark 

1 Automatic timber loader China 1991 non-
operating 

 

2 Band saw China 2007 operating difficult to use 

3 Carpentry equipment USSR, 
China 

1982, 2014 operating  

4 Circular saw  1990 operating  

5 Comb saw RF 2002 operating need to change blade 

6 Crane/crappler Japan 1997 operating  

7 Edger  RF 1998 operating need to change blade 

8 Finger joint machine China 2013 operating  

9 Hand held chain saw CD-81 China 2017 operating  

10 Howo truck China 2012 operating  

11 KAMAZ truck RF 1986 operating  

12 Log loader grapple MT 21 China 2009 operating  

13 Mayati truck ROK 1994 operating need to change tire 

14 Pellet compressor China 2012 operating  

15 Planer RF 2015 operating  

16 Planer machine LR-44 China 2015 operating  

17 Railway sleeper saw (RDTsT) RF 1985 operating  

18 Sanding machine Mongolia 2008 operating Self-made 

19 Seeder RF 2013 operating  

20 Sharpener RF 2014 operating  

21 Taiga horizontal band saw RF 2014 operating  

22 Tractor (small) China 2010 operating  

23 Truck ROK 2009 operating  

24 UMZ truck USSR 1985 operating need to change tire 

25 Universal saw RF 2008 non-
operating 

need to change 
motor 

26 Ural saw RF 1998 operating  

27 Vertical band saw Taiwan 
(ROC) 

2011 operating  

28 Yarding tractor USSR 1984 operating  

29 Yarding tractor UMZ 6 USSR 1986 operating  

30 ZIL 130 truck USSR 1986 operating good to use on dirt 
road 

ROK – Republic of Korea 
RF – Russian Federation 
USSR – Union of Soviet Socialist Republics 
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No Equipment and machinery planned to be purchased in the next 5 years 

1 Auto log loader 

2 Carving machine 

3 Chipboard manufacturing machines 

4 Circular saw/planer 

5 Comb saw 

6 Crappler 

7 Drying kiln 

8 Finger joint machine 

9 Lathe 

10 Machine equipped with crappler 

11 Milling machine 

12 Mountain tractor 

13 Multifunction tractor 

14 Planer moulder 

15 Taiga bandsaw 

16 Truck trailer 

17 Universal saw 

18 Ural truck for log transportation 

19 Vertical band saw 

20 Wood grooving machine  

21 Wood moulder machine 

22 Wood pellet compressor 

23 Yarding tractor 
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The UN-REDD Programme / Mongolia 
Address: Government Building II, United Nations Street 5/2, 
Chingeltei District, Ulaanbaatar 15160, Mongolia 
Tel: +976-7711-7750 
Email: info@unredd.mn 
Web site: www.reddplus.mn 

http://www.reddplus.mn/en/
https://www.facebook.com/Reddplusmongolia/
https://twitter.com/ReddPlus_MGL
https://www.youtube.com/channel/UCkVTTLwxUZFg74qRLU0pewQ



