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The expansion of global economy and the rise of living standards are set to force the world’s consumption of raw material to nearly double by 2060,
thus consumption of wood resources is forecasted to increase more than twofold. In Latvia, forests cover 52% of the total area. The total forest area in
Latvia has continued to grow since the beginning of the 20™ century — in 1923 the forests covered only 27% of the country’s area; accordingly, the
question is whether the value of forests continues to grow proportionally. One of the criteria for determining the value of forest is forest capital. A
higher economic value of forest reflects the forest’s capability to produce more wood, and this allows generating higher revenues from forestry. It is the
value of plantations of certain tree species as well as the quality of wood produced that increase the price of wood and consequently result in higher
revenues.

The largest supplier of wood in Latvia is the state-owned joint stock company Latvian State Forests (JSC LSF), which managed 1.6 million hectares of
forestland in 2018. In 2018, 12.8 million cubic metres of roundwood were harvested in Latvia, of which 6 million cubic metres were harvested by the
JSC LSF. Therefore, the research aims to design and assess potential scenarios of increasing the value of forest capital for the JSC LSF. The authors
simulated potential scenarios for the JSC LSF in order to identify changes to be made in the current forest management pattern with the aim of increasing
the value of forest capital. A higher value of forest capital would also mean greater public attention to the future use of existing resources. Calculations
of the economic value of forests were carried out to identify necessary changes to be made in the management of state-owned forests in Latvia and to
compare several management enhancement scenarios. The potential scenarios were assessed by five qualified experts, academics, representatives of
business and public administration by employing the Analytic Hierarchy Process (AHP). The experts rated the possible scenarios for enhancing forest
management relatively equally, giving slightly higher ratings to the potential scenario of quotation of the national forest management company on the
stock exchange. The value of forest capital was calculated for each of the potential scenarios using the most commonly used net present value method
(NPV). It was concluded that the potential scenario of lowering the diameter threshold for felling trees by two centimetres would lead to the greatest
increase in the value of forest capital.
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INTRODUCTION

The Organisation for Economic Co-operation and Development (OECD) (2018a) reports that world’s consumption of
wood will double by 2060. The European Union (EU) has close to 182 million hectares of forests covering 43% of its land area,
and these forest areas are one of Europe’s most important renewable resources (European Commission, 2019). Moreover, European
forests are increasing in area and growing stock and age (e.g. in the EU, over 90% of the raw wood processed into materials and
products each year by the EU’s forest-based industries comes from EU forests...) (Liaison Unit Bratislava, 2018).

In Latvia, forest is one of the most important resources for the development of rural regions and provides a living for more
than 80 000 people who work in various related sectors. Since the restoration of Latvia’s independence in 1991, the forest area in
the country has increased in a stable way — by around 60000 hectares a year. The result of this is that 52% of Latvia’s area was
covered by the forest in 2010, with a total area of 3.354 million hectares. Latvia has the fourth highest forest cover among the EU
Member States, surpassed only by Finland (77%), Sweden (76%) and Slovenia (63%) (Bekeris, 2011). In Latvia, the forest industry
accounted for 4.8% of the total value added of the economy in 2017. The JSC LSF contributed to 47% of the total volume logged
and made a significant effect on the national economy (Ministry of Agriculture, 2015). This has led the authors to develop a number
of potential scenarios for the JSC LSF through simulating changes in key forestry-related factors and amendments to the relevant
legal framework in Latvia.

In Latvia, approximately half of the forest area is in state ownership and use, while the second half is owned and used by
natural and legal persons (Ministry of Agriculture, 2015). According to Decision No. 453 of the Cabinet of the Republic of Latvia
of 24 September 1999 “On the Establishment of the State Joint Stock Company Latvian State Forests”, the forests owned by the
State are managed by the 100%-state-owned JSC LSF founded in 1999. The goal of the company is to manage state-owned forests
in a sustainable way (i.e. in an economically viable, environmentally friendly and socially responsible way). The JSC LSF was also
the largest supplier of roundwood in Latvia, managing 1.63 million hectares of land in 2018, including 1.60 million hectares of
forestland, of which 1.41 million hectares were worth EUR 2.6 billion (JSC LSF, 2018). In 2018, 12.8 million cubic metres of
roundwood were harvested in Latvia, of which 6 million cubic metres were supplied by the JSC LSF (State Forest Service, 2018).
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In 2018, the largest ownership change transactions with forestland in the country’s history were made. Approximately 200
thousand hectares of forestland changed their owners. The largest transaction was made by Bervigskog selling 111 thousand
hectares of forestland for EUR 324 million, which was almost EUR 3000 ha* (Sodra, 2018). The second largest transaction was
made by Foran Real Estate that sold around 50 thousand hectares of forestland; the sum was not disclosed publicly. As a result of
these transactions, Scandinavian companies with long traditions in forestry and accumulated capital acquired the forestlands in
Latvia. Forestland properties in Latvia are fragmented, and 51.7% of the forests are owned by individuals whose forestland
properties are less than 50 hectares. In view of the fact that the cost of purchasing forestland, regardless of the number of hectares
to be purchased, is the same, the buyer could pay a premium for the opportunity of acquiring more forestland at once. However,
the interest in buying forestland from foreign investors could be increased in the future if the diameter threshold or the age threshold
for felling trees is lowered in Latvia, which would also increase the value of forest capital. Consequently, there could also be an
increased interest in the state-owned 1.4 million ha of forestland (State Forest Service, 2018). The current valuation of national
forests is based on the calculations done by the JSC LSF; the current value equals EUR 2000 ha'™.

One of the most important factors affecting forest-sector enterprises in Latvia, which is governed by the relevant legal
framework and which determines the value of forest, is forest management limitations, especially the diameter or age thresholds
for felling. A methodology for analysis of such limitations was designed by a German scientist, M.Faustman (1849), who suggested
calculating the value of forest by taking into account the land area used to grow the forest. Similar forest valuation methods were
described a little later by M.R.Presler (1860). The methodology designed by M.Faustman was enhanced by B.Ohlin (1921) and
P.Samuelson (1976). One of the disadvantages of the methodology for forest valuation that was developed by M.Faustman —
M.R.Presler — B.Ohlin was an assumption that the forest rotation period for any species was the same, which also sets the same
felling age and diameter. However, a solution was provided by G.A.Navarro (2003) who analysed alternatives to forestland use in
the future. In Latvia, the transformation of forestland into another land use is limited or a payment on alternative forestland uses is
imposed, thereby violating the assumption about a free capital and land market. Several scientists have used M.Faustman’s
methodology, setting an optimal rotation period to maximize the net present value of forestland for an endless period (Buongiorno,
2001, Jacobsen et al., 2006 and 2013). Taking into consideration M.Faustman’s definition, the methodology was further enhanced
by J.Jacobsen et al. (2016) in relation to how to maximise revenue.

The overall aim of the present research is to design and assess potential scenarios of increasing the value of forest capital
for the JSC LSF.

To achieve the aim, the following specific research tasks are defined: 1) to design and assess potential scenarios for the
JSC LSF development; 2) to calculate NPV for the selected scenarios for Latvia.

The research results are important for the growth of the economy of Latvia, as the forest industry significantly contributes
to the national economy, and generating more revenue gives an opportunity for increasing the value of capital of state-owned
forests, according to the relevant scenario. A higher value of forest capital would also increase the value of a cross-national indicator
—gross domestic product (GDP) per capita. Increasing the value of forest capital by 1% could increase GDP per capita by EUR 13
(CSB, 2019 and the authors’ calculations).

METHODOLOGY AND DATA

Toachieve the research aim — to identify scenarios for the management of state-owned forests —and perform the subordinate
research tasks, the simulation of forest management was divided into two stages to assess the opportunities provided by: 1)
amendments to the Law on Forests of the Republic of Latvia (2000) regarding lowering the age and diameter thresholds for felling
trees; 2) a decision on transferring the management of state-owned forests to private entities (Figure 1).

In Latvia, the Law on Forests (2000) restricts logging by setting the age and diameter thresholds for felling, which in its
turn limits the wood volume to be logged. Lowering the age and diameter thresholds gives an opportunity to increase the volume
to be logged (Liepa, 2006). As the age and diameter of trees increase, according to the tree growth model developed by a professor
of Latvia University of Life Sciences and Technologies (2006), the growth of trees decelerates. For example, the fastest growth
period for coniferous trees is approximately up to the age of twenty years. A rapid slowdown in tree growth and, therefore, a
slowdown in increase in growing stock and carbon dioxide sequestration occurs at the age of fifty-sixty, depending on the tree
species. For this reason, the authors designed and simulated scenarios for the value of forest capital if changing the diameter
threshold as well as the age threshold, which would decrease the forest rotation period. A shorter forest rotation period means a
possibility to produce more wood, which in its turn increases sales revenues and the value of forest capital.

The next potential scenario to be simulated is full or partial transfer of management of state-owned forests to private businesses.
The OECD (2018b) report Privatisation and the Broadening of Ownership of State-Owned Enterprises stresses that “privatisation
revenues have risen from around USD 110 billion in 2008 to USD 266 billion in 2016. Governments, already under pressure to raise
fiscal revenues and reassess the role of the state in the commercial economy, have increasingly chosen to take advantage of
opportunities for privatisation that have emerged with internationalisation, market de-regulation and technological progress”.

The rate of return on private capital exceeds that on public capital. According to the world’s largest stock exchanges, a ROE
(return on equity for investment in stocks) is, on average, in the range of 6-8% (authors’ calculations based on the S&P 500, Nasdaq
100 indexes for the period 1950-2018). A discount rate of 4.58% was used to identify the value of forests managed by the JSC LSF
(JSC LSF, 2018). Accordingly, a higher discount rate in the range of 6-8% should be used for the scenario of full or partial transfer
of management of state-owned forests to private businesses.
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Figure 1. Scheme for assessing the scenarios for forest management in Latvia

Toidentify the best possible scenario for forest management, the authors employed a multi-criteria decision-making method
— the Analytical Hierarchy Process (Saaty, 1990). According to the AHP, five highly qualified experts representing forest
management companies from the public and private sectors as well as the Ministry of Finance and a national research institution
were surveyed. The authors created a hierarchy that included a problem at the first level; at the second level, the experts rated the
economic, social and ecological factors of achieving the goal, while the significance of the criteria affecting each factor was
determined at the third level.

At the fourth level, the experts were offered three potential scenarios: lowering the diameter threshold for felling trees,
lowering the age threshold for felling trees or full or partial transfer of the state-owed forest management company to private
ownership (Figure 2).

Development of a balanced forestry model

Population interests Forest owner interests National interests
Opportunities for . Di
: || Profits | | Directtax and duty
recreation revenues
_A\E)aila;lbility of rgjon- Forest as an economic
— timber forest products reserve, inviolable
free of charge ownership — Jobs/ GDP
Forest presenrvation for Prestigue, public | iodiversi
next generations recognition Biodiversity
{ J
]
[ )
Amendments to the Law on Amendments to the Law on Full or partial quotation of the forest
Forests: a lower diameter Forests: a lower age threshold management company on the stock
threshold for felling for felling exchange

Source: authors’ construction
Figure 2 Hierarchy of potential scenarios for the balanced forestry model

The authors processed the experts’ ratings of the following three potential scenarios:

1) lowering the age threshold for felling trees by ten years;

2) lowering the diameter threshold for felling trees by two centimetres;

3) full or partial quotation of the forest management company on the stock exchange, which means transferring the

management of forests to private businesses.

The first two scenarios involve making amendments to the relevant legal framework, thus decreasing the forest rotation
period and, in its turn, increasing wood growth and production and, consequently, making a larger contribution to both the national
economy and forest owners.

More revenue earned by the largest state-owned company could allow increasing investment in forest infrastructure as well
as an increase in the value of forest capital would contribute to the development of the forest industry. Population interests involve
increasing carbon dioxide sequestration by forests as a result of faster forest growth. However, younger trees would perhaps give
less aesthetic enjoyment. The aesthetic of forests and biodiversity could be partly increased by setting new nature reserves or
increasing the area of the existing ones or by increasing areas with restricted economic activity. The third scenario represents the
insight into necessary structural changes in forest management in Latvia given by the experts.

To calculate the effect of each scenario simulated on the national economy and identify the quality of forests based on
market prices (value of forest capital), the authors employed the net present value method. To simulate a discounted cash flow, the
authors used a forest management model developed by company Remsoft in cooperation with the JSC LSF. The model allows
identifying the composition and quantity of wood supply throughout the maximum tree lifecycle of 120 years (Liepa, 2018). To
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broaden the spectrum of the research results, the value of forest capital for the simulated scenarios was calculated at different
discount rates, with an increment of two percentage points.

RESEARCH RESULTS

1. Assessment of the potential scenarios for enhancement of forest management in Latvia

Experts evaluated population interests to be ahead of forest management company and national interests, by assigning
average score of 0.45, while forest management company interests came second in their opinion with score 0.32, and lowest score
of 0.23 was assigned to state interests. An in-depth analysis revealed that experts assessed that from population interests the
prevailing was forest maintenance for future generations, in forest management company most important factor was profitability
possibilities, and from national interests most important factor was number of work places/ GDP.

When assessing scenarios, from the perspective of “population interests”, the experts gave almost equal rating,
e.g. the highest rating was given to the scenario of lowering the age threshold for felling trees (0.16), followed by the
scenario of lowering the diameter threshold for felling trees (0.15) and the scenario of full or partial transfer of the state-
owned forest management company to private businesses (0.15).

Transferring the management of state-owned forests to private businesses was justified by the need to make the
management of this state-owned property more transparent. From the perspective of “forest owner interests”, the
experts gave the highest rating to the scenario of full or partial privatisation of the forest management company (0.12)
followed by the scenario lowering the diameter threshold (0.11). A rating of 0.08 given to the scenario of lowering the
age threshold could be explained by a demand correction — smaller diameter roundwood was in high demand in the
market; a lower diameter threshold for felling trees could be economically beneficial if the forest rotation period is
made shorter. However, the transfer of forest management activities to private businesses is justified by an opportunity
for more efficient management, as well as lower prices for procurement. From the perspective of “national interests”,
lowering the age threshold for felling trees (0.09) was the most important scenario, while the scenarios of transfer of
the state-owed forest management company to private ownership (0.08) and lowering the diameter threshold for felling
trees were rated almost equally (0.07).

The strategic goal matrix of the JSC LSF encompasses its key financial goals, earnings (EBITDA — earnings before
interest, taxes, depreciation and amortization), dividends paid and the value of forest capital. In 2018, the EBITDA reached
EUR 141 million, 70% of the after-tax profit earned was paid in dividends and the value of forest capital totalled EUR 2.6
billion. The after-tax profit reported in the annual financial statement of the JSC LSF was EUR 110 million. This allows
calculating a profit margin — profit divided by the value of forest capital —, which was 4.2%. The discount rate for calculating
the value of forest capital was 0.4%-points higher, at 4.6%. This indicates that the cost of capital is higher than the profit
margin earned. This fact raises a question about opportunities for increasing the value of forest capital.

The strategic goal matrix of the JSC LSF includes also nonfinancial goals, among which being a reliable and predictable
partner is the most important one pertaining to the national economy. The nonfinancial performance of the JSC LSF involves
supplying a certain annual quantity of wood products over a twenty-year cycle. In 2018, it supplied 2.9 million cubic meters of
coniferous roundwood and 0.4 million cubic meters of birch veneer logs. In the experts’ opinion, the proportion of trees at felling
age is high in state-owned forests, even though the experts also noted that the volume to be logged could be increased by at least
5% if lowering the diameter threshold or the age threshold for felling trees. However, in view of global climate change and the
need to increase the growth of forest, the experts favoured lowering the diameter threshold for felling trees. The representatives
of the research institution and national institutions considered lowering the diameter threshold and the age threshold for felling
trees to be equally important. In contrast, the business professionals and the experts of the JSC LSF preferred lowering the
diameter threshold for felling trees, which was determined by the need of the wood-processing industry for smaller-diameter
roundwood. The experts of the JSC LSF also referred to global climate change — as the average temperature rises, the growth
of trees increases, reaching the diameter threshold for felling trees earlier —, which, in its turn, makes the forest rotation period
shorter. At the same time, the experts pointed to an opportunity to fully or partly transfer the management of state-owned forests
to private businesses. This could be supported by a number of reasons. One of them relates to market deregulation, transparency
and international capital mobility (OECD, 2018b).
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the stock exchange

Source: authors calculation based on Analytical Hierarchy Process, 2019
Figure 3. Experts’ ratings of the potential scenarios for enhancement of forest management
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As shown in Figure 3, the highest average rating was 0.36, which was given by the experts to the scenario of full or partial
transfer of the management of state-owned forests to private businesses; it was followed by the scenario of lowering the diameter
threshold for felling trees with 0.33, while the scenario of lowering the age threshold for felling trees was rated the lowest, at 0.32.
The arrows in Figure 3 show the range of ratings — the shorter the arrow, the lower the dispersion of ratings. It was observed that
the experts’ ratings of the scenario of full or partial transfer of the management of state-owned forests to private businesses had
higher dispersion. This reduces the unambiguity of the result. Nevertheless, one can overall conclude that quite similar ratings were
given to all the scenarios for enhancement of forest management, and policy makers could consider all the options to enhance forest
management in Latvia.

2. Calculations of NPV for the selected scenarios

Compared with the effects made by change in age or diameter threshold for felling trees, the discount rate makes the largest
effect on the value of forest capital. The higher the discount rate, the lower the value of forest capital. The availability of cheaper
capital abroad, which could lower the discount rate, might arouse interest in investment in forests in Latvia. The JSC LSF currently
uses a discount rate of 4.58% (JSC LSF, 2018). An ambiguous conclusion could be made if comparing a private company and a
state-owned company —the state-owned company has a higher credit rating, which results in lower borrowed capital costs. At lower
borrowed capital costs, which is specific to the state-owned company, the value of forest capital is higher. Consequently, the
privatisation of the state-owned company would lower the value of forest capital. However, if the private investor represents a
country having a higher credit rating, where the investor’s company has a higher credit rating than Latvia has, the investor could
pay more for forestland than domestic private companies or the national government value the forestland. For this reason, the
scenario for enhancement of forest management that was rated the highest by the experts — quotation of the JSC LSF on the stock
exchange and full or partial transfer of the state-owed forest management company to private ownership — leads to the lowest value
of forest capital, compared with the other two scenarios, at any discount rate (Figure 4). Besides, the relevant legal acts being in
force do not envisage the privatisation of the JSC LSF.

A comparative analysis of NPV for the potential scenarios for enhancement of forest management revealed: lowering the
diameter threshold for felling trees by two centimetres raises the value of forest capital more than lowering the age threshold by ten
years does. Accordingly, making amendments to the relevant legal framework to lower the diameter threshold by at least two
centimetres is preferable to lowering the age threshold if the goal is to raise the value of forest capital. At the same time, both
scenarios could be introduced simultaneously.

The NPV calculated is not comparable with the value of forest capital estimated by the JSC LSF because the authors have
no accurate information on the methodology employed by the JSC LSF. Nevertheless, the NPV calculated by the authors indicates
a trend to be considered in assessing the three scenarios for enhancement of forest management.
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Source: authors’ calculations, 2019
Figure 4. Results of calculating of the value of forest capital for the three scenarios, billion EUR

The highest value of forest capital for all the three potential scenarios could be found at the lowest discount rate — 2%, which
is consistent with a suggestion made by V.Brukas et al. (2001) that an optimum discount rate for sustainable forest management is
in the range of 0-2%. Accordingly, the scenario of full or partial transfer of state-owed forests to private ownership through quoting
the company’s shares on the stock exchange should be considered in a long-term and, perhaps, at lower discount rates. It is
particularly important in case it involves foreign capital.

CONCLUSIONS

1) The experts gave quite similar ratings to all the scenarios for enhancement of forest management. The scenario of quoting the
forest management company’s shares on the stock exchange had the highest average rating (0.36), yet the dispersion of the
experts’ ratings was the highest as well. The scenario of lowering the diameter threshold for felling trees had the second highest
average rating (0.33), followed by the scenario of lowering the age threshold for felling trees with a slightly lower average
rating (0.32). Implementing any of the scenarios requires making amendments to the relevant legal framework.
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2) Theanalysis of the potential scenarios for enhancement of forest management by NPV, using different discount rates with an
increment of two percentage points, revealed that lowering the diameter threshold for felling trees by two centimetres would
raise the value of forest capital more than lowering the age threshold by ten years. The scenario of quotation of the forest
management company on the stock exchange leads to the lowest NPV of forest capital, compared with the other scenarios.
Besides, the highest value of forest capital for all the scenarios were found at the lowest discount rate of 2%. If the goal of
enhancing forest management involves raising the value of forest capital, it is required to make amendments to the relevant
legal framework to lower the diameter threshold for felling trees.

3) One can conclude that it is necessary to perform a more detailed examination of the discount rate used for identifying the value
of forest capital.
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