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A B S T R A C T

The importance of international trade for the welfare of actors in the forest sector was estimated by comparing
the current state of the world with a world in pure autarky with zero imports and exports of roundwood and
manufactured wood products. The analysis was done with a comparative statics application of the Global Forest
Products Model. The model was first calibrated to replicate observations in the base year 2013, and then solved
under autarky conditions. The results showed much variation in the effects of international trade on production,
consumption, and prices across countries and sub sectors. Globally international trade did have a positive effect
on the economic welfare of the sector. This was due mostly to the positive effect on the surplus of consumers, and
to a lesser extent on the increase in value added in forest industries. But value added profited manufacturers in
developed countries much more than in developing. Furthermore, while wood producers in developed countries
increased their profits with trade, those in developing countries incurred heavy losses that negated any incentive
to invest in forest conservation, management and new plantations.

1. Introduction

The international trade in forest products was $US 230 billion in
2015 (FAO, 2016). Some recent initiatives aim at further stimulating
this and other trade with international agreements such as the
Transatlantic Trade and Investment Partnership or TTIP (USTR,
2016a) and the Trans-Pacific Partnership or TPP (USTR, 2016b). On
the other hand, the forest products industry is mired by a collection of
bilateral and multilateral trade agreements, many of which employ
protectionist policies aimed, not at promoting economic welfare, but at
enhancing the interests of specific groups.

Current political movements go further by favoring strong protec-
tionist policies akin to mercantilism, with the potential dismantling of
common markets and trade agreements, as reflected by the Brexit
referendum of 2016, the contemporary election of Donald Trump in the
United States, and the rise of nationalist sentiment in continental
Europe. Much of the economic theory argues that the advantages of
specialization, and the resulting gains from unrestricted free trade, lead
to improved economic welfare (Samuelson, 1962). But, even Samuelson
(1964) admits that protectionist measures may be justified in some
places and times, and Keynes (1936) recognizes some “element of
scientific truth in mercantilist doctrine” to stimulate domestic produc-
tion. Within the current social climate this controversy of free trade vs
protectionism is magnified. And, in the special case of the global forest

products industry, it leads to question whether international trade
always improves the welfare of participants, or if there are benefits and
costs, how are they distributed?

One can refer back to 1776 and 1817, which respectively mark the
publications of Adam Smith's (1986 [1776]) Wealth of Nations and
David Ricardo's (1951) Principles of Economics, to find the original
theory that supports free trade. They argue that countries should
specialize in the production of goods with which they had comparative
advantages in terms of labor hours used per unit of output, and that this
would benefit all trading countries. The Heckscher-Ohlin model
(Feenstra, 2004 p. 31–63) furthers this reasoning by including factor
endowments (such as forest resources) to determine the optimal trade
between regions.

Despite overall gains from trade, Samuelson and Stolper (1941)
show the possibility of unequal distributional effects as suppliers of the
relatively abundant factors gain, while those of a relatively scarce factor
lose. Still, Samuelson (1962) argues that trade leads to higher social
economic welfare and the gains to the winners could offset the losses to
the losers. But this assumes that such a distribution does indeed occur,
else “With employment less than full and Net National Product
suboptimal, all the debunked mercantilistic arguments turn out to be
valid. Tariffs can then reduce unemployment, can add to the NNP, and
increase the total of real wages earned” (Samuelson, 1964). At a more
micro level, parallel arguments are being made for “Provision for
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limited, time-bound protection of new industries by countries in the
early stages of industrialization” (Zedillo et al., 2001, p. 8) to stimulate
the growth of domestic infant industries.

For the forest sector, there is a large literature on trade issues. The
most relevant for the present study focuses on multilateral agreements
promoting free trade, such as the removal of the Canadian-U.S.
Softwood Lumber Agreement (van Kooten and Johnston, 2014;
Parajuli and Zhang, 2016), and the introduction of the North American
Free Trade Agreement (Prestemon and Buongiomo 1996; Prestemon
1997) and of the Free Trade Area of the Americas (Turner et al., 2005).
A common message is that trade liberalization among groups of
countries leads to improved economic welfare, although they are
associated with varying distributional effects. In the particular case of
the TTIP, Buongiorno et al. (2014) find that implementation of the
treaty would increase economic welfare (defined as the sum of
producers and consumers surplus) in the United States and the
European Union, but decrease it in Asia. For the TTP, the main total
welfare gains would be in the United States and Vietnam and the
greatest losses in China and Korea (Buongiorno and Zhu, 2016). Others
find similar mixed effects of the removal of trade restrictions like the
log export ban in Russia (van Kooten and Johnston, 2014), or in Pacific-
rim countries (Perez-Garcia et al., 1997). While few economists would
argue against trade liberalization, the creation of free trade zones may
have perverse economic outcomes by hurting countries outside the
agreements, as well as encouraging protectionist policies against
countries covered in the free trading blocs (Krugman, 1991).

The objective of this study was to estimate the economic impacts of
trade in the forest sector, globally and by country and sub-sector. To
that end, a global forest products model was used to simulate the sector,
with and without trade, by comparing the global pattern of production,
consumption and trade observed in 2013 to a counter factual world in
autarky. The results suggest that international trade had a positive
effect on the global economic welfare of the sector, mostly attributable
to the benefits that accrued to consumers through lower prices and
increased consumption. To a lesser extent, value added increased in
forest industries, but these benefits flowed to manufacturers in devel-
oped countries much more than in developing. Furthermore, while
wood producers in developed countries increased their profits with
trade, those in developing countries were clear losers, discouraging
investments in forest conservation, management and new plantations.

2. Materials and methods

2.1. Theory

The theoretical framework underlying the study is shown in Fig. 1.
It symbolizes the demand and supply of a single commodity in a world
consisting of two countries. The downward sloping demand curve and
the upward sloping supply curves are different in the two countries,
depending on the utility of the commodity and the cost of production.
Without trade (i.e. autarky) country 1 would produce and consume the
quantity C1 at autarky price P1, and country 2 would consume the
quantity C2 at a higher autarky price, P2.

The difference in autarky prices, greater than the transportation cost
in this example, motivates trade, leading to exports from country 1 with
the lower autarky price and imports from country 2. trade results in a
new equilibrium, where the price in country 1 rises from P1 to P1′, and
the price in country 2 falls from P2 to P2′, such that the difference
between P2′ and P1′ corresponds to the cost of transportation (and tariff
cost if any).

Due to the domestic price increase induced by trade, country 1
increases production to S1′, and reduces consumption to C1′, leading to
excess supply equal to S1′-C1′. Consistently, due to its lower domestic
price, country 2 reduces production to S2′ and raises consumption to
C2′, leading to excess demand equal to C2′-S2′. An equilibrium is
achieved whereby country 1 is a net exporter of S1′-C1′ units, and

country 2 is a net importer of an equal amount, C2′-S2′ units.
As consumers in net exporting country 1 face a higher price and

lower consumption due to trade, they experience a decrease in welfare
equal to the change in the value of their consumption, symbolized by
the change in the area under the demand curve of country 1 due to
trade, given by area P1,P1′,A1,D1. Meanwhile, producers in country 1
experience a welfare increase equal to the profits due to higher price
and increased production induced by trade. In Fig. 1 this welfare
increase of producers in country 1 is represented by area P1, P1′, B1, D1.
For country 1 then, the net welfare change or “net social pay-off”
(Samuelson, 1952) due to trade is the sum of the welfare change of
consumers (negative) and of the welfare change of producers (positive),
equal to the area A1,B1,D1. In the net importing country 2 trade also
leads to an increase in net social welfare, but for symmetric reasons, an
increase in the welfare of consumers concurrent with lower domestic
price and equal to the area P2, D2, A2, P2′, and a decrease in the welfare
of producers equal to the area P2, D2, B2, P2′, still giving a net gain in
social welfare equal to the area A2, B2, D2.

In sum, market equilibrium theory suggests that international trade
does lead to a global increase in social welfare measured by the sum of
consumer and producer surplus. But there are winners and losers;
consumers are likely to benefit from trade (and producers to lose) in
countries and sectors with high relative autarky prices, while consu-
mers are likely to lose (and producers to benefit) in countries and
sectors with low relative autarky prices.

Fig. 1 also implies a negative correlation between relative autarky
price differences and net trade (export-import). Countries where
autarky prices are low relative to others, such as country 1 in Fig. 1,
have an incentive to seek foreign markets to benefit from their
competitive advantage and thus increase their exports. Symmetrically,
countries with high relative autarky prices, such as country 2 in Fig. 1,
have an incentive to substitute lower cost imports for expensive
domestic products.

The total impact of trade on the global forest sector was estimated
by calculating the changes in production, consumption, and prices, and
the attendant changes in consumer and producer surplus in each
country and sub sector (logging, sawmilling, pulping, etc.…), with
and without trade (Varian, 1992, p. 222–224). Although Fig. 1 presents
the essence of the theory, its implementation required a more detailed
and realistic model of the world forest economy based on actual data.

2.2. The global forest products model

To estimate quantitatively the effects sketched in Fig. 1 we used the
Global Forest Products Model (GFPM), described originally in
Buongiorno et al. (2003).1 The GFPM represents the demand, supply,
and trade of fourteen commodity groups in 180 countries. The model
computes the market equilibrium for all products in any given year and
simulates the evolution of this equilibrium from one year to the next to
project the future state of the sector. However, in this application we
used only the static part of the model, to represent the equilibrium in
2013 with and without international trade. Following Samuelson
(1952), the equilibrium was computed by maximizing the sum of the
consumers and producers surplus for all products and countries:
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1 The 2016 version of the GFPM, including the software, documentation, and data base
are available freely for research purpose at: http://labs.russell.wisc.edu/buongiorno/
welcome/gfpm/.
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