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ABSTRACT  

We hypothesized that corruption could contribute to deforestation. The present study, therefore, 
try to identify such a relation between corruption and deforestation. By using three different 
corruption indices, we found a statistically significant strong positive relation between corruption 
and deforestation for different periods across different countries. This finding remains valid in 
both univariate and multivariate models. Also, the model takes the potential heteroscedasticity 
problem, common in cross-section studies, into account and makes correction if necessary. To 
our best knowledge, this study is the first cross-country study addressing to the issue by utilizing 
all available corruption indices, namely Corruption Perception Index (CPI), International Country 
Risk Guide (ICRG) index, and Business Intelligence (BI) index. Policies and measures taken 
towards reducing corruption, therefore, may help to decrease illegal forest activities (e.g. illegal 
logging and timbering, smuggling of forest products etc.) and in turn depletion of forests.  

 

INTRODUCTION  

Forests have environmental, economic and social importance for the quality of human life 
whereby they provide us with a wide range of wood and non-timber products, various 
environmental goods and services such as conservation of biodiversity and moderation of 
climate, and they play an important role in reducing poverty and hunger, and improving food 
security.  

According to The UN Food and Agriculture Organization's (FAO) the Global Forest Resources 
Assessment Report 2000 (FAO, 2001a), the most comprehensive survey ever undertaken on 
forest resources, 30 percent of the earth's land area (or about 3.9 billion hectares) is covered by 
forests. Deforestation is defined as a permanent conversion of the land area covered by forests to 
other land uses such as wasteland, cropland and pasture. It was estimated that the original forest 
cover was approximately 6.0 billion hectares (Bryant et. al., 1997). Thus, estimates indicate that 
the world has lost about 40% of forest area.  

Even though the land area covered by forests has been shrinking for centuries, forest depletion 
has reached to alerting levels particularly since the second half of the 20th century as a result of 
human exploitation. Rowe et. al. (1992) estimated that 15 per cent of the world's forests were 
converted to other land uses between 1850 and 1980. Between 1990 and 2000, 9.3 million 
hectares of the world's forests were deforested. Deforestation mainly took place in Africa and 
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South America. Between 1990 and 2000, all regions in the world lost some forest cover in 
various degrees, except Europe as shown in Table 1.  

Some countries have lost their forests in the second half of the 20th century. For example, Haiti 
has lost 90% of its forests recently. Bryant et. al. (1997) identifies 76 countries having lost their 
all frontier forests (i.e. they have lost their undisturbed, biologically-intact forests) as a result of 
deforestation due to human activities.  

Most of the deforestation takes place in relatively few countries. The most deforesting 10 
countries account for 8.1 million hectares or about 86 per cent of all of the annual forest lost 
during the period 1990 and 2000 (see Table 2).  

In addition to the most deforesting 10 countries, there are other countries that have experienced 
very high annual rates of deforestation (see Table 3). The accelerated destruction of forests at 
rates more than 3 percent per year in some developing countries has received growing attention 
from the media, foresters, geographers, environmentalists, economists, and other social scientists. 
Accordingly, there have been remarkable efforts to identify the determinants of deforestation in 
the literature. Some of those identified causal factors are; population growth (Cropper & 
Griffiths, 1994; Ehrhardt-Martinez, 1998), demand for agricultural land (Myers, 1994), 
commercial logging (Capistrano, 1994), natural causes (e.g. hurricanes, drought, fire etc.), 
firewood consumption (Rowe, Sharma, and Browder, 1992; Repetto, 1988), absence of property 
right (Deacon, 1999) and so on.  

Distinguishing between the agents of deforestation and its causes is very important in order to 
understand the major determinants of deforestation. The agents of deforestation are those slash 
and burn farmers, commercial farmers, ranchers, loggers, firewood collectors, infrastructure 
developer and others who are cutting down the forests. Causes of deforestation are the forces that 
motivate the agents to clear the forests. "Much of what has been written about deforestation fails 
to distinguish between "agents" and "causes". At times, this deficiency mistakenly assigns blame 
to groups who are only acting in an economically rational manner given the socioeconomic and 
political framework in which they find themselves" (Roper and Roberts, 1999:9).  

For example, it is estimated that over 3 million hectares forests of Indonesia had been destroyed 
between 1990 and 2000 due to forest fires. The widespread fires were associated with new 
commercial agricultural projects, land clearing for tree and agricultural plantations of oil palm, 
pulpwood, and rice, dry residues left in the forest after logging, and slash-and-burn agriculture. 
During this period, President Suharto, his family, and the military had been in collusion with 
business elite (alliance linked by corruption) to obtain private illegal gains from the timber 
business and illegal activities in forest sector. Palo (2004: 3) reports that "some illegal actions 
were taken to the courts and penalties determined, but President Suharto and the military were 
able to protect the business elite from the implementation of the penalties". Similar cases of 
corruption in a number of countries with ample commercial forest resources in Africa, the 
Pacific, the Caribbean and Southeast Asia have been reported (Sizer and Plouvier, 2000; 
Saastamoinen, 1996; FAO, 2001b).  

For the first time, The UN Food and Agriculture Organization (FAO) has identified forest crime 
and corruption as one of the main causes of deforestation in its 2001 report and warned that 
immediate attention has to be given to illegal activities (illegalities) and corruption in the world's 
forests in many countries (FAO, 2001b). Thus, besides the previous factors identified in 
deforestation literature, corruption may also play important role in explanation of deforestation.  
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Corruption can be defined as "the unlawful use of public office by politicians or civil servants for 
private gain" (Contreas-Hermosilla, 2000: 90). According to this definition, corrupt acts are 
illegal acts that are committed intentionally and furtively for private gain, and involve public 
officials, property and power. The forest and forest sector may be more prone to illegal activities 
and corrupt acts than other sectors due to high timber values, low visibility, low salaries of 
government officials, a far from standardized product, broad discretionary powers of local 
forestry officers to decide on a number of highly subjective matters, poor objective information, 
poorly-designed regulations, uneven distribution of power among players and the improbability 
of harsh punishment. Illegal forest practices may include the approval of illegal contracts with 
private enterprises by forestry officers, illegal sale of harvesting permits, under-declaring 
volumes cut in public forest, under-pricing of wood in concessions, harvesting of protected trees 
by commercial corporations, smuggling of forest products across borders, and allowing illegal 
logging, processing forest raw materials without a license(Contreras- Hermosilla, 2000 and 
2001).  

According to Royal Institute of International Affairs (RIIA 2003), the estimated value of 
worldwide trade in wood products is $150 billion and illegal forest activities account for more 
than 10 % of that figure. From the social point of view, corruption in the forest sector can be very 
costly for the country allowing illegal activities. It is estimated that the average added cost of 
corruption in the forest sector in a corrupt country is about 20 percent (Tanzi, 1998).  

Both developed and developing countries have approximately the same land area covered by 
forests: 26% of their total land area is covered by forests. Although illegalities and corruption 
happen virtually everywhere to some extent, illegal and corrupt activities in forest sector mainly 
happens in developing countries. According to The Transparency International Corruption 
Perceptions Index, there are 14 forest rich developing countries in the 20 most corrupt countries.  

The environmental Kuznets Curve (EKC) may shed some light on the theoretical relationship 
between corruption and deforestation. The environmental Kuznets Curve hypothesis suggests an 
inverted-U-shaped relationship between income change and environmental degradation whereby 
environmental degradation tends to be increasing as income goes up at the early stages of 
economic development, while environmental degradation tends to be decreasing as income goes 
up at the later stages of economic development. There are several studies finding strong evidence 
for the presence of EKC, however there is no agreement in the literature on income level where 
the turning point takes place. Corruption can influence the relationship between income and 
environment/deforestation. In the presence of corruption, the turning point of EKC takes place at 
higher income and pollution levels/deforestation than those corresponding to the social optimum 
(Lopez and Mitra, 2000). Thus, deforestation in corrupt conditions will be higher than conditions 
without corruption.  

In present study, we explore the impact of corruption on deforestation. We hypothesized that 
corruption could contribute to deforestation. Thus, we expect a positive relation between 
corruption and deforestation. Using univariate and multivariate models, we found highly 
statistically significant positive correlation between corruption and deforestation for different 
periods and corruption indices across countries. In next section, we explain data and 
methodology. Results are reported and discussed in estimation results section. The last section 
concludes.  
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DATA AND METHODOLOGY  

In this article, by using various corruption indices, we investigated the impact of corruption on 
deforestation for the periods 1980-90, 1990-95, 1990-2000. These indices are Corruption 
Perception Index (CPI), International Country Risk Guide (ICRG) index, and Business 
Intelligence (BI) index [1]. BI, CPI, and ICRG corruption scores are average values for the 
particular estimation periods. CPI can be downloadable at web site of Transparency International. 
BI index is collected from Mauro (1995).  

We also introduced three more determinants of deforestation into our analysis to see how robust 
is our finding: rural population growth (RURPOPGR), permanent cropland (% of land area), and 
gross domestic product growth (GDPGR). All those additional variables come from World 
Development Index (WDI) 2001 CD-ROM and their average values are used in the estimations.  

Our deforestation data are collected from various issues of World Development Indicators tables 
and it is measured as percentage change. In the sample selection process, we included those 
countries having forest land greater than 500 thousand hectares into our analysis. This cut-off 
point left us with the sample size of 100 countries [2]. For different analyses, we used different 
combinations of the countries in the sample.  

The variables used in our analysis were chosen in the light of previous studies found in the 
literature, the availability of the data and our main hypothesis.  

We estimated following univariate and multivariate models:  

Deforestation^sub i^ = β^sub 0^ β^sub 1^ CorruptionIndex^sub i^ u^sub i^  

Deforestation^sub i^ = β^sub 0^ β^sub 1^CorruptionIndex^sub i^ β^sub 2^Rurpopgr^sub i^ 
β^sub 3^Cropland^sub i^ β^sub 4^Gdpgr^sub i^ u^sub i^  

where i stands for i-th country and ui is error term for the i-th country.  

One of the most common problems in cross-country studies is the heteroscedasticity problem. 
Hence we take this problem into consideration and we applied Koenker-Bassett heteroscedsticity 
test to each model in order to identify any potential heteroscedasticity problem in the model. 
Once the problem is detected we made appropriate corrections for the heteroscedasticity and 
reestimated the model by using weighted least square (WLS).  

CorruptionIndex: Three corruption indexes;  

The forest and forest sector is more prone to illegal activities and corrupt acts than other sectors. 
Corruption may have deteriorating impact on the forest cover by allowing, for instance, illegal 
logging, illegal timbering, smuggling of forest products etc. Deforestation in the existence of 
corruption is expected to be higher than without corruption. Hence, a positive relation between 
corruption and deforestation is expected.  

Rurpopgr: Rural population growth;  

It is estimated that at least 500 million people residing in rural areas subsist their life by clearing 
the forest (FAO, 1998). Rural population pressure force slash-and-burn farmers and small cattle 
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rangers to clear forest cover in order to meet their basic needs. We expect to have Rurpopgr 
contribute positively to deforestation.  

Cropland: Permanent cropland (% of land area);  

Cropland is a proxy for the agricultural land demand. In most of the developing countries the 
amount of arable land for farming is limited and there is increasing pressure on forest land for 
alternative land uses. Thus, we expect a positive relationship between cropland and deforestation.  

Gdpgr: Gross domestic product growth;  

The coefficient on the Gdpgr variable is expected to be ambiguous. According to Kuznets Curve 
environmental quality/deforestation tends to be improving as income goes up at the later stages of 
economic development. On the other hand, as nations become more developed, their per capita 
consumption including paper consumption and forest related product consumption rises, so does 
deforestation.  

 

ESTIMATION RESULTS  

Table 4 reports both univariate and multivariate regression results for various periods and indices 
across different countries. Models with A suffixes are univariate models and that with B suffixes 
are multivariate models. Variables for corruption with 8090, 9095, and 9000 suffixes represent 
period averages of distinct corruption indices for periods 1980-1990, 1990-1995, and 1990-2000, 
respectively. The table also provides information on estimation techniques. If we detected 
heteroscedasticity in the model we corrected the model by rescaling variables with appropriate 
weights and in turn reestimated the model with WLS method. [3]  

For the univariate analyses, we identified highly statistically significant positive association 
between corruption level in a country and deforestation rate for different corruption indices. Once 
we introduced the other determinants of deforestation in our model, the finding of univariate 
analysis still remains valid at least at � significance level for all models. Since this statistically 
significant positive relation between corruption and deforestation holds across all periods and 
various corruption indices in both univariate and multivariate analyses, the finding, in that sense, 
is robust. Whenever Cropland, Gdpgr, and Rurpopgr variables are statistically significant, they 
take prior expected signs.  

 

CONCLUSION  

In addition to other determinants of deforestation, this study examines the explanatory power of 
corruption on deforestation. We identified a positive correlation between corruption and 
deforestation. This finding is statistically significant and valid in both univariate and multivariate 
analyses for all periods and corruption indices. The Results indicate that corruption, except one 
model, has more explanatory power than rural population growth variable, which is the most 
prominent determinant of deforestation in the literature. Hence, its adverse effect should be taken 
into consideration as serious as the other major causal factors in combating against depletion of 
forests.  
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Food and Agriculture Organization (FAO) sees the corruption as one of the major threats to 
world's forest resources. Policies and measures taken towards reducing corruption, therefore, will 
help to decrease illegal forest activities (e.g. illegal logging and timbering, smuggling of forest 
products etc.) and in turn depletion of forests.  

 

ENDNOTES  

1 Low scores for all three indices originally indicated high corruption level and high score 
indicates low corruption level. However, in order to ease the interpretation of results we rescaled 
them by multiplying with -1 so that low scores stand for low corruption levels and high scores 
stand for high corruption levels.  

2 The following countries are used in our analyses: Belgium, Ireland, Iraq, Albania, Azerbaijan, 
Sierra Leone, Switzerland, Bangladesh, Niger, Uruguay, Saudi Arabia, Hungary, Sri Lanka, 
Costa Rica, Slovak Republic, Algeria, Guinea-Bissau, Cuba, Pakistan, Czech Republic, Malawi, 
United Kingdom, Guatemala, Panama, Serbia and Montenegro, Morocco, Nicaragua, Greece, 
Bulgaria, Portugal, Austria, Ethiopia, Honduras, Philippines, Senegal, Ghana, South Korea, 
Romania, Guinea, Burkina Faso, Cote d'Ivoire, Iran, New Zealand, Namibia, North Korea, 
Norway, South Africa, Poland, Vietnam, Italy, Turkey, Ecuador, Mongolia, Germany, 
Madagascar, Botswana, Mali, Nigeria, Spain, Thailand, France, Chile, Kenya, Zimbabwe, 
Malaysia, Gabon, Finland, Republic of the Congo, Paraguay, Cameroon, Japan, Sweden, 
Mozambique, Zambia, Myanmar, Argentina, Tanzania, Venezuela, Colombia, Bolivia, Mexico, 
Sudan, India, Peru, Angola, Indonesia, Democratic Republic of the Congo, Australia, China, 
United States, Canada, Brazil, Russian Federation, Dominican Republic, Oman, Syrian Arab 
Republic, Togo, Tunisia, Uganda, Yemen Republic. 

3 For all models we assumed that error variance is proportional to CROPLAND variable 
(i.e.E(ui^sup 2^) = σ^sup 2^Cropland^sub i^) and therefore we rescaled each variable by ... The 
other two explanatory variables, Gdpgr and Rurpopgr, take negative values in some samples for 
some countries. Thus, we are not able to use either of them as our weight since we can't take 
square root of any negative number.  
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