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Introduction

I Observing the history of Western countries, in 1992 Mather speculated for a possible Forest Transition
hypothesis (FT) where countries switch from a negative to a positive forest cover change.

I In the same year, the World Development Report of the World Bank asserted how economic growth and the

environment are not negatively related but able to go hand-in-hand, at least after a certain level of income per

capita; this is what would become the Environmental Kuznets Curve (EKC).

I Moreover, inspired by the von Thünen’s model of 1826, Hyde (2012) proposed a model of competitive land

use between forest and agriculture called the Forest Development Path (FDP).

According to Hyde (2014), the possible existence of an EKC for deforestation still represents one of the twelve

unresolved questions of forestry economics.

The Forest Development Path

I Hyde (2012) states how ”[a] common pattern of forest development emerges from observations take almost

anywhere the world and from almost any period in time” (p.15) and the FDP model is the attempt to give

a common analytical representation to this dynamic pattern divided into three different phases, each one

characterized by a continuous increase in forest land value along the economic development of societies.

Figure: The three stages of the Forest Development Path

(a) A new forest frontier, stage I (b) A developing forest frontier, stage II (c) A mature forest frontier, stage III

Source: Hyde (2012) (pp.16,21,31).

The Forest Transition

Figure: The Forest Transition

(a) Mather’s FT (b) Grainger’s FT

Source: Author’s personal elaboration based on Grainger (1995).

I Linkages and differences between FDP, FT, and EKC could be found at first in the work fo Angelsen (2007)

which attempted to combine the von Thünen’s model with the FT hypothesis. He divided the FT into four

phases and proposed, for each one of them, the corresponding changes in agriculture and forest rents. However,

he recognizes three main differences between the FT and the EKC:

1. the different x-axis between the two models;

2. high deforestation rates in the initial phases of the EKC;

3. the not necessary reforestation period in the EKC.

The Environmental Kuznets Curve

I The original name Environmental Kuznets Curve was first proposed by Panayotou (1993):

”At low levels of development both the quantity and intensity of environmental degradation is limited to the

impacts of subsistence economic activity on the resource base and to limited quantities of biodegradable wastes.

As economic development accelerates with the intensification of agriculture and other resource extraction and the

take-off of industrialization, the rates of resource depletion begin to exceed the rates of resource regeneration, and

waste generation increases in quantity and toxicity. At higher levels of development, structural change towards

information-intensive industries and services coupled with increased environmental awareness, enforcement of

environmental regulations, better technology and higher environmental expenditures, result in levelling off and

gradual decline of environmental degradation.” (Panayotou, 1993) (p.1)

I Two additional factors could be added to the evolution of the EKC: income distribution and governance.

I After its first proposition by Grossman and Krueger (1991), the EKC overspread in the environmental economics

literature becoming a fully-fledged stylized facts (Stokey, 1998) with also a great critique strand (e.g. Stern,

2004, 2017).

I The basic EKC model:

DEFit = αi + λt + β1GDPit + β2GDP2
it + β3GDP3

it +
k∑
j=1

βjXit + εit

I Where DEFit is deforestation rate for the country i at time t, αi is the countrys specific effect, and λt represents the time effect. Therefore, β1, β2, and
β3 are the coefficients for the linear, quadratic, and cubic values of the GDP per capita while Xit embodies different right-hand control variables and βt
are their relatives coefficients. Eventually, εit is the idiosyncratic error of the equation.

The Environmental Kuznets Curve

Figure: The EKC and its possible different paths
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I The meta-analysis conducted by Choumert et al. (2013) considered 69 studies which have been dealing with

deforestation and the EKC showing how more recent results (after 2001) tend to refuse the possible existence

of a reverse U-shape relation between deforestation and economic growth. However, recent studies still do not

conclude for a general rejection or corroboration of this assumption.

A joint view of three theories

Figure: EKC for deforestation, FT, and FDP

(a) Forest cover change (b) Deforestation rates

I Looking at different demands elasticities of forest products (primary consumable forest products and non-

consumable forest-based activities), agriculture land use, and forest plantations for erosion control, Hyde

(2012) concludes for a possible existence of an EKC along the FDP.

I In the first two phases, forests will be drowned down and eventually start to grow again in the late third phase.

This occurs because with development the demand for the management and protection of forest rise at the

point to overwhelm the demand for harvesting and agricultural conversion.

A primer analysis of the EKC for deforestation

Africa Asia and Oceania Latin America Est Europe West Europe
and the Caribbean and former URSS and North America

ln GDP cap -0.0253∗∗∗ 0.157∗∗∗ 0.185∗ 0.0431∗∗∗ 0.954∗∗∗

(0.001) (0.012) (0.084) (0.004) (0.095)

ln GDP2 cap 0.00344∗∗∗ -0.0207∗∗∗ -0.0209∗ -0.00570∗∗∗ -0.0946∗∗∗

(0.000) (0.001) (0.009) (0.000) (0.009)

ln GDP3 cap -0.000147∗∗∗ 0.000869∗∗∗ 0.000786∗ 0.000245∗∗∗ 0.00313∗∗∗

(0.000) (0.000) (0.000) (0.000) (0.000)

ln Agri. Land. 0.00518∗∗∗ -0.000024 0.00266∗∗∗ 0.00195∗∗∗ -0.000047
(0.000) (0.000) (0.000) (0.000) (0.000)

ln Pop. Dens. 0.00414∗∗∗ 0.00292∗∗∗ 0.0166∗∗∗ 0.000879∗∗∗ 0.000513∗

(0.000) (0.003) (0.001) (0.000) (0.000)
N 1110 777 666 360 518

Standard errors in parentheses. ∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001

I GLS panel data with heteroskedastic, cross-sectional correlation, and panel-specific AR(1) autocorrelation structure. Individuals effects, time trend, and
specific time effects (1980, 1990, 2000, 2005, and 2010).

I Total forest cover data has been reconstructed following Meyfroidt et al. (2010) and Liu et al. (2017) starting from the latests FAO’s FRA 2015.

I Countries: Africa (30), Asia and Oceania (21), Latin America and the Caribbean (20), East Europe and former URSS (18), and West Europe and North
America (14). Only countries with at least 1 million of hectares of total forest in 2000 have been considered.

I Time: 37 years (1978-2014) except for the group of East Europe and former URSS (1995-2014).

Conclusions

I These three forestry-related theories could be assimilated along a unique perspective, thus studied together in

order to understand long-run relations among economic development, forest use, and agricultural expansion.

I Preliminary results seem to confirm the possible existence of an EKC for deforestation (even clustering countries

in terms of income levels) with an N-shape. The possibly return of deforestation for higher income levels could

be explained even by a slowdown in the reforestation rates, especially for high-income economies. However,

countries with lower- and upper-middle incomes show an elevated variability in their paths.

I The main problematic concerns the classification of forest among states and the general lack of reliable forest

cover data for long-time periods since these theories could be verified only in a long-run perspective (e.g.

Mather, 2005; Hyde, 2012).

Contact Information

I Email: nicola.caravaggio@uniroma3.it

nicola.caravaggio@uniroma3.it
nicola.caravaggio@uniroma3.it

