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1.  INTRODUCTION

This paper studies the relationship between the natural resource intensity use and the economic growth for Mozambique. Mozambique relies heavily on natural resources and has been showing considerable levels of growth since the latest decade.

This is pattern is against the recent analysis linking natural resources intensity and economic growth. Indeed, using a cross-country analysis, it has been widely evidenced by Sachs and Warner (1997); Sachs & Barbier (1999) and Gylfason (2001) that countries that that relayed its economy on basis of natural resource intensity on its initial stages of development showed low growth when compared with those one with few natural resources.

In fact, the empirical analysis for Mozambique, is showing that the natural resource intensity and the growth goes to opposite direction, as an increase on natural resource intensity result in negative levels of growth. Although this analysis is highly influenced by the data limitations, this calls for a notable attention specially because in the sphere of the newly discovery of natural mineral resources, the manufacturing of its raw state has to be taken in account, thus increasing the value added, employment and domestic fiscal revenues. In the country it has been seen an increasing investment for exploration of mineral coal, heavy sand´s mineral and natural gas.
There are plenty of policies that address the aspect of natural resource management in a manner that people´s welfare might be enhanced. However, additional aspects in this regard have to consider the focus for non-renewable resources exploitation. 
After this introduction, it follows a section which presents some of the main policies that take in consideration the sustainable use of natural resources. The next section defines the basic concepts about natural resources and its links with the structure of economic growth in Mozambique. Before the conclusion, the preceding section presents the empirical analysis on the topic of this study for Mozambique.

2. POLICY AND RULES TOWARDS THE REGULATION ON USE OF NATURAL RESOURCES

The regulation of natural resource use is fundamental to guarantee its sustainability for future generation. Most importantly the regulation on natural resource use is relevant specifically in the case of the countries that rely highly on non-renewable resources; in such way that the economic returns derived from current level of use and exploration of natural resources might produce spillover effects to enhance the future opportunities of economic growth efforts.
The constitution of Mozambique states that all citizens have the right to live in an equilibrated environment and the duty to protect it. This means that the effectiveness of this right requires a correct management of the component of environment and its correspondent components in the name of the creation of adequate conditions for health and well-being. (Republic Bulletin of 7 of October 1997).

The current environment Law establishes legal basis for a correct utilization and management of the environment and its components, thus assuring a sustainable system of country´s development. Standing with this Law, eight principles were set out, namely:
· Rational utilization and management of environment components;

· Recognition and valuation of traditional knowledge’s of the local communities;

· Protection;

· Integrated vision of the environment;

· Inclusive participation of all citizens in the execution of National Program of Environmental Management;

· Equality in the opportunities between man and woman in the natural resource access;

· Responsibility in the reposition and repairing for damages derivate from the inappropriate use of natural resources; and 

· International cooperation in the process of searching of harmonized solutions for the environmental problems.
The environment Law establishes also special measures of environment protection and for prevention of environmental damages. The measures of environmental protection comprise. The management of environmental protection it is attributed to the National Council of Sustainable Development.

In regard of the use of natural resources, the 1997 Land Law regulates the use of protected areas. According to this law, total protected zones are those that are kept for conservation or preservation of the nature and defense of State security. There are also partial protected zones which comprise mainly water channels, continental platform; maritime edge, land occupied with railways and corresponding stations; surrounding lands of water sources, etc. Either for partial and total protected zones, there cannot be obtained right of land use, but special licenses for specific activities.
The tourism law states that all public authorities from Central, local and municipal levels of decision making might promote and incentivize the development of tourism adopting low impact approach to the environment in order to protect and preserve forest, fauna; hydrological, energetic and protected zones. In this Law, there are two objectives oriented at the regulation of environment, namely:
· Stimulate social and economic development, conserving the forest, faunal and mineral assets, transmitting and assuring the livelihoods of future generations; and 

· Promote the conservation of the biodiversity, marine and land ecosystems.

3. NATURAL RESOURCE ASSETS AND ECONOMIC STRUCTURE

Mozambique has aproximately 800 Thousand square quilometers of land in total. The country is blessed with abundant natural resources such as virgin forests, mineral resources, interior water, long seacoast and rivers with potencial to build dames and big schemes of irrigation. There are plenty of fertile soils and has about 33000 000 ha of land that a suitable irrigation, this represent more than a double or available irrigated land in South Africa, for example. The country has 104 hydrographic basins, more than 20 million ha of forest and long coastline zone with three ports than can serve for import and exports.

3.1. Some basic concepts

Natural resources 

Natural resources are materials and components (something that can be used) that can be found within the environment. Every man-made product is composed of natural resources (at its fundamental level). A natural resource may exist as a separate entity such as fresh water, and air, as well as a living organism such as a fish, or it may exist in an alternate form which must be processed to obtain the resource such as metal ores, oil, and most forms of energy.

There is much debate worldwide over natural resource allocations; this is partly due to increasing scarcity (depletion of resources) but it is also because the exportation of natural resources is the basis for many economies dynamization (particularly for developed nations such as Australia). Some natural resources can be found everywhere such as sunlight and air, when this is so the resources is known as a ubiquitous resource. However most resources are not ubiquitous, they only occur in small sporadic areas, these resources are referred to as localized resources. There are very few resources that are considered inexhaustible (will not run out in foreseeable future), these are solar radiation, geothermal energy, and air (though access to clean air may not be). The vast majority of resources are however exhaustible, which means they have a finite quantity, and can be depleted if managed improperly.

Renewable and non-renewable resources

Natural resources are classified as renewable and non-renewable. A renewable resource is a natural resource with the ability of being replaced through biological or other natural processes and replenished with the passage of time. Renewable resources are part of our natural environment and form our eco-system.

A non-renewable resource is a natural resource which cannot be produced, grown, generated, or used on a scale which can sustain its consumption rate, once depleted there is no more available for future needs. Also considered non-renewable are resources that are consumed much faster than nature can create them. Fossil fuels (such as coal, petroleum, and natural gas), types of nuclear power (uranium) and certain aquifers are examples.
Depletion

Depletion is an accounting concept used most often in mining, timber, petroleum, or other similar industries. The depletion deduction allows an owner or operator to account for the reduction of a product's reserves. Depletion is similar to depreciation in that, it is a cost recovery system for accounting and tax reporting. For tax purposes, there are two types of depletion; cost depletion and percentage depletion. Depletion is the using up of natural resources by mining, quarrying, drilling, or felling.

Types of depletion:
Percentage depletion To determine percentage depletion, it is multiplied a certain percentage, specified for each mineral, by your gross income from the property during the tax year. The rates to be used and other conditions and qualifications for oil and gas wells are discussed later under Independent Producers and Royalty Owners and under Natural Gas Wells. Rates and other rules for percentage depletion of other specific minerals are found later in Mines and Geothermal Deposits. 
Cost depletion Cost depletion is an accounting method by which costs of natural resources are allocated to depletion over the period that make up the life of the asset. Cost depletion is computed by (1) estimating the total quantity of mineral or other resources acquired and (2) assigning a proportionate amount of the total resource cost to the quantity extracted in the period.

The contribution of natural assets to economic growth

It has been argued that natural resources can generate and sustain growth, thereby reducing poverty and supporting the achievement of the Millennium Development Goals (OECD, 2008). Accordingly, the sectors which have a critical role to play in sustaining pro-poor growth are fisheries, forests, wildlife and nature-based tourism, soil productivity, water security, minerals, and renewable energy. 

Agricultural resources
Agricultural resources comprise animals and vegetables which are source of nutrition food; meat, milk, eggs, fruits and inputs of food industry. There are some industries that rely on these resources such as processing of bread, milk and meat. The textile industry also uses inputs such as cotton and wool which are provided by agricultural products.

Forest resources
Forest resources are used for tourism purposes and also to get some food. The main resources from the forests are inputs for wood industry from which furniture and paper are produced. There are also resin used to make paints and vernix.

Marine resources 

These include marine animals and algae which in turn provide food and inputs for many purposes such as pharmaceutical.
3.2. Natural resources and economic structure of Mozambique
Mozambique has about 36 milion hectare of arable land, of which only 13% are used for agriculture puporses. The country has also 3.3 million of land with potential for irrigated agriculture, but only 50,000 ha are used for this purposes. There are 46.4 million ha of forests, from which 20 million are productive forests and 12 million as pastures.
Tabela 1. Land use in Mozambique

	Description
	Type of use
	Area (ha)

	Arable land
	
	36,000,000

	
	Cultivated land
	5,000,000

	Irrigable land
	
	3,300,000

	
	Irrigated land
	50,000

	Forests
	
	46,400,000

	
	Parks and reserves
	8,800,000

	
	Productive Forests
	20,000,000

	Natural pastures
	
	12,000,000


Source: Ministry of Environment, 2008 
3.1.1 The size and importance of agriculture sector

Agriculture is still the most important sector for Mozambique, as the livelihood strategy of most of work force in the country is linked to this sector. Nonetheless, the subsistence agriculture is predominant and prevailing and surprisingly most of poor people are in agriculture. The contribution of agriculture in the last years ranged from 22 to 24% and achieved 30% in the 2001 (Table 2). With about 70 percent of its population living in rural areas, agriculture is the predominant economic activity in Mozambique, employing about 80 percent of the population. The smallholder agricultural sector represents over 99 percent of the total number of farms (Cunguara et al, 2009).
Table 2: Share of the sector in GPD (2002-2009)

	Sector of activities
	 2002
	 2003
	 004
	 2005
	 2006
	 2007
	 2008
	 2009

	Agricultural, livestock, forest
	23.7
	23.4
	22.8
	22.5
	22.9
	23.1
	23.6
	23.8

	Fishing and aquaculture
	1.9
	1.9
	1.8
	1.7
	1.6
	1.7
	1.7
	1.4

	Extractive industry
	0.5
	0.6
	0.9
	0.9
	1
	1.1
	1.1
	1.1

	Manufacturing
	13.6
	15
	15.7
	14.8
	14
	13.5
	13.2
	12.8

	Production and distrib. water and electricity
	4.4
	4.6
	4.9
	5.3
	5.5
	5.6
	4.6
	4.8

	Construction
	3.3
	3.4
	3
	3.1
	3.2
	3.3
	3.5
	3.4

	Commerce
	9.5
	9.5
	9.5
	9.8
	11
	11.2
	11.2
	11.4

	Hotels and restaurants
	1.5
	1.5
	1.4
	1.5
	1.5
	1.6
	1.7
	1.6

	Transport and communications
	9.7
	9.4
	9.5
	9.5
	9.7
	9.9
	10.4
	10.8

	Financial Activities
	3.2
	3.3
	3.9
	5.3
	5.1
	5.2
	5
	5.2

	Real estate  and services
	10.1
	9.6
	9.4
	8.8
	8.1
	7.6
	7.2
	6.9

	Public administration and defense
	3.8
	3.7
	3.6
	3.6
	3.6
	3.6
	3.6
	3.7

	Education
	3.2
	3.3
	3.4
	3.5
	3.5
	3.7
	3.7
	3.8

	Health and social action
	1.2
	1.2
	1.2
	1.2
	1.2
	1.3
	1.4
	1.4

	Other private and collective activities
	2.2
	2.1
	2
	1.9
	1.8
	1.7
	1.7
	1.6

	Intermediation financial services
	-1.7
	-2.6
	-2.8
	-2.7
	-3.2
	-3.1
	-3
	-3.1

	Total add values
	90.1
	89.9
	90.2
	90.7
	90.5
	91
	90.6
	90.6

	Other (product taxes)
	9.9
	10.1
	9.8
	9.3
	9.5
	9
	9.4
	9.4

	Total
	100
	100
	100
	100
	100
	100
	100
	100


Source.INE, 2009
The graph below shows the main exports of Mozambique. The first point is that the agriculture exports have the higher share in total exports compared to other commodities. It is also illustrated that manufacture´s starting from low value of exports tends to increase rapidly over the years, and the environmental impact of this process might be a concern as well.

Graph1. Mozambique main exports from 2002 to 2009 (MT million)
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Source: Magaua and Massingarela, 2011

In recent years, there has been seen an increasing consideration of the megaprojects to boost the economy. Simultaneously, there is and increasing debate over its contribution to the economy. From the most important megaprojects in implementation it is found the aluminum smelter (Mozal), the gas extraction and pipeline project (Sasol or Temane gas projects in Inhambane) and the titanium or heavy sands project (Moma). According to Schmidt et al (2009), in 2006 the above mentioned projects accounted for about ten percent of value added or about half the value of agriculture sector. Hence, the authors concluded that the economic growth has been rapid, but the difference in the speed would not be greater if the megaprojects were not there. To sustain this assertion and relying from the literature, it is argued that mega-projects are capital intensive, and depends heavily on imported intermediaries and exports hundred percent of their production.

According to Simeone (2010), amongst the most export commodities of Mozambique, it is found aluminum, gas, coal, wood, cotton and sugar and face the increasing demand on the world economic expansion, vice-versa. In the group of commodities that the country exports such as shrimp, cashew nuts and tobacco, show typically high income elasticity. Overall, Simeone argues that because the domestic export commodities are less diversified, it is a source of economy vulnerability, sustaining that with a decrease on prices and demand in international market the trade balance would not have the capacity to absorb the shock.

This study addresses an analysis of the relationships between the exports of primary products in relation to economic growth for Mozambique. The motivation to pursue the study is based on previous studies that found negative relationship between natural resource intensity in developing countries and the performance of economic growth. The graph below shows the trend of the primary products exports in Mozambique.

Graph2. Mozambique main exports from 2002 to 2009 (MT million)
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Source: Authors calculation from National Accounts database

3.1.2 Mineral resources

Mozambique has a high potential of mineral resources that are relevant to enhance economic growth. These have been exploited from the small scale users up to the big companies. Mozambique produces at large scale natural gas, tantalite, coal, and ornamental stones, heavy sands. In small scale supply-level, the country has gold, riolites and mud soils used in construction industry.
From recent year’s calculation, it has been estimated that the average share of natural resources on GDP is about 2%. However, this proportion will increase substantially in the next few years as there is an increasing investment activity in central west region of the country to reactivate the coal extraction. Furthermore, the extraction of heavy sands will also contribute to the contribution of mineral natural resources on economic growth. 
The table below shows the information regarding the mineral resources licensing and conceded area.

Table 3. Conceeded exploration licences
	Mineral Resource
	Total area (ha)
	Number of licences
	Type of exploration

	Preciose mineral
	107,880
	18
	Concessão mineira

	Industrial mineral
	15,789
	36
	Mineral concession

	Ornamental rocks
	880
	01
	Mineral concession

	Hydrocarbonets
	
	
	

	Natural gas
	8 049 km2
	
	Concession contract


Source: Compêndio das estatísticas do ambiente, XXXX
The table below presents the estimated volume of the main mineral resources for Mozambique.
Table 4. Conceeded exploration licences

	Type of mineral
	Estimated reserv (million tons)

	Mineral Coal
	15 835 Milion tons

	Cooper
	382 000 tons

	Natural Gas
	27 TCF

	Gold
	0.47


4. ECONOMIC GROWTH AND NATURAL RESOURCES INTENSITY. IS THERE A LINK?

Most of the previous studies about natural resources and economic growth focus on cross-country analysis. While most of the studies regarding the relationship between natural resources intensity and economic growth are for group of countries, there is little empiric evidences on this topic for single countries.

From cross-country analysis it has been found that economies with high natural resource intensity tend to grow lower when compared with those one with lower natural resource intensity. Evidences in this regard are expressed by Sachs and Warner (1997); Sachs and Warner (1999) and Barbier (2003). To explain this negative association, these authors refers to the fact that the natural resource prices are more volatile than other prices and that governments that controlled natural resource rents tended to waste the rents through profligate or inappropriate consumption. 

Sachs and Warner (1997) describe the relationship between the high intensity on natural resources and economic growth using three hypotheses. The first one is that high natural resource abundance leads to increased rent-seeking, corruption, and poorer overall government efficiency. The second hypothesis is that high resource wealth has encouraged developing countries to pursue protectionist, state-led development strategies, as they try to combat the Dutch Disease effects of the resource abundance. The consequence may have resulted in lower investment rates and/or low growth rates directly, even controlling for investment rates. A third hypothesis is that countries with higher natural resource abundance would have higher overall demand and higher relative prices of non-traded goods. This might affect the relative prices of investment goods (which have a large traded component), with effects on investment rates and growth.  A final hypothesis is that high resource abundance leads to increased aggregate demand that shifts labor away from high learning-by-doing sectors and thus depresses growth in labor productivity, as in the Dutch Disease
Gylfason (2001) argues that nations that believe that natural capital is their most important asset may develop a false sense of security and become negligent about the accumulation of foreign, social, human and physical capital, whereas nations without natural resources have a smaller margin of error, and are less likely to make mistake.
4.1. Model specification

This study develops the following regression systems through simultaneous equation model to capture the relationship between economic growth and natural resource intensity for Mozambique:

GDPWt =βo  +β1EXPRt   +β2*INVt    + β3*Vt    +ε1                                                                       (1)

INVt = αo   + α1*GDPWt++    α2*Vt1+    ε2                                                                                          (2)

The equation (1) states that for Mozambique the per capita growth rates (GDPWt) over time are driven by share of exports of natural primary products (EXPRt) on GDP; investment ratio on GDP (INVt) and vector of other variables of the economy. Since the model adopts the simultaneously equation model, there is an assumption of endogeneity between the investment shares and the growth rates. This relationship is presented in the equation (2).
4.2. Available data and its transformation

From the National Statistics Institute (INE) it is possible to get quarterly information regarding the GDP growth, exports of primary products from 2002 to 2010. The primary products comprise mainly live animals, all kind of live plants; fresh fruits, cereal, non-processed seeds; fisheries. The quarterly data are fine, however, using this data there miss of other information that composes the vectors (Vt  and Vt1) stated in equation (1) and (2).

The investment data can be obtained from the budget and this starts from 1991. Despite the possibility of its transformation to quarterly data, the information about investment is only in annual basis and its all about internal and external public investment.

The alternative of INE´s data was the World Bank Metadata which has lots of information for the country. Although the data starts from 1961 up to 2010, most of the data need to perform the variables included in the model are more complete from 1981. The solely problem of this dataset is due to the absence of the right information about the primary products, although there is information about agricultural raw material exports as percentage of merchandising exports. The problems rise because this information covers few years. Relying in these data, the alternative is to use the difference in the ratio of agriculture value added on GPD. The World Bank tables do not have information of investment. As proxy for investment (INVt) it was used the ratio of gross fix capital formation on GDP which is available.
From the World Bank it was now possible to get information that comprises the vectors (Vt  and Vt1). For equation (1) the variables that comprise the vector are cereal yield per hectare (in logarithm form) and the ratio of exports to GDP. There was an attempt to include as much as other variables in this equation but these were dropped from the model due to its less significance and almost 0 in size of the coefficient. In the equation (2) after the variables with less significance and low coefficient were dropped from the model it remained the foreign direct investment; ratio of trade on GDP and consumer price index (CPI) as proxy of inflation.

4.3. Results and discussion

One of the problems of simultaneous equation model is the simultaneity bias between the endogenous variables. In this model, the endogenous variables are growth rates and investment ration on GDP. From the available data it was proved the existence of simultaneity between the two endogenous variables, as it is shown in the table below:
[image: image3.emf]Dependent variable Investimen ratio to GPD (1981-2010)

Independent variables Coefficients t-Statistics  Standard Errors R-squared F Valid Observations

Growth rates 1981-2010 -0.1708 -0.69 0.259

Residuals 1.04 4.03 0.258

0.426 8.17 25


In this regression the t value of the residuals is statistically significant (the p value is 0.001), so we cannot at first hand run an Ordinary Least Squares (OLS) regression. Alternatively it was developed the Two-Stage Least Squares (2SLS) to deal with the presence of simultaneity between growth rates and the investment share on GDP from 1981 to 2010.
In the first stage the GDP growth rates were regressed on all the non-endogenous variables present in the model. And the results are present in following equation:

GDPWt(yhat)=-59.878-0.499EXPRt+6.728LNCEREAL+0.291EXPORTS              (3)


SE=

(36.00)       (0.239)            (2.883)                     (0.149)

t=

(-1.660)      (-2.090)           (2.330)                     (1.950)

The results show that one percent increase on exports of primary products had lead to a reduction of 0.5 percent on the rate of growth of GDP between 1981 and 2010 (significant at 5 percent level). This result has to be read with special cautions, first because as a proxy of exports of primary products although is the best one in the dataset, its comparability with what is exactly primary products may be a problem. Second, if the practicability of the proxy holds true, it should be recalled that the period from 1981 up to 2010, different political systems.

The remaining variables have shown the expected signs. The cereals yield per hectare has a positive effect on growth rates (significant 5 percent level), whilst the share of exports of goods and services is positively related with the growth rates but at 10% level of significance.

The second stage regresses establishes the relationship between the endogenous variables in this model. The result is:

INVt= 0.89FDI+ 0.22TRADE - 0.084CPI+ 0.029GDPW                               (4)

SE= (0.89)       (0.226)                (-0.084)           (0.03)


t=   (1.86)         (2.950)                (-2.300)           (0.902)

The most visible aspect in the graph is the trend of increase in exports of gas and other extractive industry commodities in relation to GDP. Although agriculture is the most representative sector in the country´s economy, it is not showing improvement in recent years. The export of fisheries is also important in the economy, by is clearly decreasing over time in relation to GDP. This behavior of the national economy calls a particular attention because the only natural resource-based export commodities has been driven by extractive and gas sector which is by nature capital intensive, rather than intensive in labor.
5. CONCLUSION AND POLICY IMPLICATION

This study founds a negative relationship between the natural resources intensity and the growth rates. There is a high probability that the result is influenced by the quality and quantity of the data we used in the analysis but the finding is important input for the next policies addressed at investments that are in some extent linked with the use of natural resources.

In terms of policy design, the use of natural resources has to take in account its durability across time. Specifically, regarding the exploitation of non-renewable resources, the imposition of taxation mechanisms could generate resource funds to be applied for next generation that will be on charge when these resources are over. The funds may be applied for example to provide vocational skills for younger generation, or enhance the opportunities of investment for the renewable resources, thus providing more value added.
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