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1. Introduction 
Over the last two decades, Vietnam has emerged as an important regional producer of crude oil, natural gas, and coal. The exploration of these resources has taken place mostly since the country’s independence and reunification, when many important deposits have been discovered and exploration activities boosted. In 1987 the Law on Foreign Investment also opened the door for foreign investors in the mineral exploration sector and production of key energy resources such as crude oil, natural gas, and coal have rapidly increased overtime. Crude oil production, for example, increased from around 50 thousand barrels a day in 1990 to a peak of 400 thousand barrels a day in 2004 (EIA, 2007). Most of the crude oil output is exported, accounting for 21 percent of total exports in 2006 (Wu, 2006). Similarly, natural gas production in Vietnam has increased rapidly since the early 2000’s—with production quadrupling between 2000 and 2005 (Truong, 2007). A large fraction of natural gas produced is consumed domestically, to fuel electric power plants. Coal is also an important energy resource for Vietnam and Vietnamese anthracite coal accounts for about a third of total anthracite coal traded. Between 2002 and 2005, coal output doubled from 16 Mts to 32 Mts and demand is expected to grow strongly, for both internal use and for exports (VietnamNet, 2006). 
As production of energy resources increased, so has their contribution to the State budget revenues. Crude oil, in particular, constitutes an important source of revenues for the State budget, accounting for an average of about 25 % of the State budget in the period between 2000 and 2005. The sharp increase in energy resource prices since the mid 2000’s has thus focused increasing attention of policy makers on whether enough of the wealth from these natural resources are appropriately accruing to the State. The recent revision of the Petroleum law in 2008, increasing the natural resource tax rates, as well as the on going increases in the oil export tax rate, have been attempts to ensure a higher take of this wealth accrues to the State during this resource boom period.  
This paper presents an analysis of revenues generated by the exploration of the most important energy resources in Vietnam. The research objectives are: (i) to estimate the economic rents generated from the most important energy resources, namely (oil, natural gas, and coal); (ii) compare the estimated rents with the amount of revenues these resources generate for the state sector; and (iii) analyze the efficiency and other relevant aspects of the fiscal instruments used to capture the rents from energy resources.

2. Estimating Vietnam’s Energy Resource Rents
2.1 What is rent?

It is important to understand what is meant by “resource rent” and why natural resources generate these special rents. The economic rent generated by a resource is the value of production when all necessary costs have been deducted (Garnaut and Clunies Ross, 1983). Economic rents—or excess profits, as it is sometimes called— can be generated in the production of any good. This occurs when the value of production is in excess of costs, after accounting for all necessary costs (including a minimum return on investment to the producer). Normally, these rents (or excess profit) are dissipated by increased competition. As producers expand output, the increased level of investment in the sector drives up the cost of fixed assets.  At the same time, increased output drives down prices, thus dissipating rents in the long run. 
Economic rents, however, can persist in the production of natural resources for two reasons. First, these resources are finite (or, as in the case of renewable resources, need some time to regenerate). This gives rise to a “scarcity rent.” Second, different quality of deposits gives rise to a “quality rent”. For a given price, better quality resources will have lower extraction costs and thus produce comparatively higher profits, which are not dissipated through increased output and competition. Therefore a resource rent may arise and persist overtime. It is important that in the consideration of resource rents all costs are taken into account—in the case of natural resources, this includes the cost of exploration, development, and extraction, including a “normal” return on capital investment to the producer that compensates for the technical, commercial, and political risks associated with the capital investment. 
Figure 1: Definition of rent 
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To understand how resource rent is estimated in practice, table 1 presents a simple numerical example to illustrate the concept of unit rent.

Table 1: Example – calculation of unit rent
	Assume the price of a resource, e.g. a barrel of oil, is $100,  and the cost of production is $50. Further assume the rate of return on capital is 20%,  then we can calculate the resource rent as follows:

Price : $100 (world market price of resource)
Cost: $50 (exploration and extraction)
Return on capital: 20% = $10

Rent = Price – Cost – Return on capital investment


Rent: $100 - $50 – $10 = $40 per unit


 

2.2 Methodology
This section describes the data sources and methodology used to estimate the rent from Vietnam’s energy resources. Resource rents are estimated for the three most important energy resources: oil, natural gas, and coal. The time period covered in the analysis is from the year 2000 up to the most recent year for which data is available. 

Data

The basic data needs for estimation of resource rents are: quantity of the resources produced, price of the resources, and cost of production. Production output was obtained from Vietnamese national statistics sources. World prices are used to value the resources, since these prices reflect the opportunity costs of the resources. Prices were obtained from the World Bank’s Global Economic Prospects Report (2007). Production cost figures were obtained from the World Bank, based on literature reviews. These costs are based on point in time estimates for various countries. Cost estimates are not available for all countries, so a given country is assigned the cost of a surrogate country that most closely matches the geography and type of exploration, i.e. whether it is onshore/offshore exploration. In the case of Vietnam, the surrogate country is Malaysia. To derive yearly cost estimates, it is assumed that cost stays constant in real terms, so the point estimates are adjusted to an annual basis based on US GDP deflators. The logic for this is that these large scale projects are long term investments and we thus need to obtain the average costs over the lifetime of the project. The cost data was only available up until 2005, thus the period of analysis chosen is from 2000 to 2005. 

Capital investment return

Large capital-intensive projects in the oil and gas industries require substantial – and mostly risky – investments in the acquisition, exploration, and subsequent operation and maintenance. Once exploration and extraction cost are estimated, it is necessary to factor in appropriate return to investments undertaken.  Determining the appropriate risk premium to compensate investors with a "normal" profit can be difficult in practice. The rate of return should equal the opportunity cost of allocating resources to the next best alternative economic activity. However, reliable information about profit margins alternatives to the oil sector of Vietnam is not available. Therefore, it is assumed that a relevant alternative long-term investment is a government issued bond. Currently, the yield rate of a 10-year government bond of Vietnam is approximately 12 percent (AsianBondsOnline, 2009). Furthermore, it is assumed here that the Vietnamese oil sector should receive an additional premium of 8 percent to account for the long term investment, geological and political risks involved. Finally, not all production costs are capital investments, but also operating costs such as labour and transport. Based on data from the International Energy Agency, it is assumed that capital expenditure constitutes 80 percent of the total production costs (The International Energy Agency, 2008).
Cost of environmental degradation

The exploration and extraction of energy resources can cause significant negative environmental impacts. The exploration of coal, for example, can result in the release smoke and other harmful gases to the atmosphere, as well as discharge toxic effluents to both water and resources. Deep water offshore drilling carries a risk of oil spills that are difficult to contain when they happen and can therefore cause significant environmental damage to natural ecosystems onshore. How to properly account for these impacts is an important matter in the context of the analysis carried out in this paper and is thus highlighted in the discuss below. 
The economic costs associated with the environmental impacts of energy resource extraction vary significantly from project to project, the specific resource extracted, and the conditions of the location where it is being extracted. The extent of environmental degradation that takes place on a given extractive project is also in part influenced by the established environmental regulations and the strength of their enforcement in a country. In countries with strict environmental regulations and strong enforcement, a higher proportion of these external costs will be included in the production costs estimates. 

The analysis carried out in this paper provides a broad overview of the revenue generation and capture in the energy sector of Vietnam. It is outside of the scope of the current study to factor in the environmental costs associated with these explorations, as this would require a detailed assessment of various exploration projects. Therefore the results of the analysis presented next should be construed more as a market analysis, rather than a cost benefit analysis. The results presented thus reflect the financial benefit accrued to the Vietnamese state sector from the exploration of these resources, rather than the net benefit to society. 

2.3 Results

As figure 2 shows, oil accounts for a large share of energy resource rents (73% of total rents in 2005). Rents for all resources have increased substantially since 2003, and natural gas and coal rents have also increased in relative importance. In the case of oil, the increase in rents have been primarily price driven, as total output increased only modestly. However, in the case of natural gas and coal, the increase in rents is driven by both price and production increases.   
Figure 2: Estimated rents from oil, natural gas and coal—2000-2006
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 3. Estimating the Revenues Captured from Energy Resource Rents
3.1 Why tax natural resource rents?
Interest in how to capture natural resource rents peaked in 1970’s during the sharp increase in oil prices and a large economic literature on the issue developed in the 1970’s and 1980’s. The topic has recently been revived, in light of the recent higher oil and other natural resource prices.  
From a theoretical perspective, taxing natural resource rents has a strong appeal on efficiency grounds. This is because a pure rent tax is non-distorting. In other words, a pure rent tax does not affect the allocation of resources among alternative uses. However, in practice, pure rent taxes are rarely employed in the taxation of natural resources. Considerations of the efficiency impacts and other properties of fiscal instruments actually used for taxing natural resource taxes will be discussed in the next section. 
Another strong argument for taxing natural resource rents is based on equity principles. Because natural resources are owned or managed by the state, it is often argued that their exploitations should be carried out for the benefit of society.  Therefore, it is important that governments establish appropriate fiscal and regulatory regimes to extract natural resource rents rather than allowing these rents to accrue to producers.  
Finally, a sustainability argument exists for taxing natural resources, particularly non renewable natural resources. By taxing natural resource rents and investing those rents in other forms of capital, the government can ensure that current consumption of a country’s natural resource wealth can also benefit future generations, thus maintaining intergenerational equity. 
3.2 Revenues generated by energy resources
Oil
In figure 3 we compare oil rents with oil revenues that accrue to the State budget.  As figure 3 shows, both oil rents and oil revenues have been increasing overtime. Oil revenues have remained a steady percentage of the estimated total oil rents—namely around 56-57%.  
We also attempted to estimate the amount of oil revenues generated by the different taxes applicable to the oil sector.  We estimate the natural resource tax at about 16% of gross oil revenues, taking into account the prescribed rate per volume of output for different oil fields. That would then account for approximately 20% of total rents. It would be interesting to actually know how much the natural resource tax generates, but that is not possible from the data available. 
The corporate income tax is the second major source of revenues. The corporate income tax data is only available for select years—namely 2000, 2004, and 2006—and comes from the Vietnamese Government Statistical Office survey data. It generated about a quarter of total oil revenues in 2000 and 2004. However, by 2006, the corporate income tax generated only 13% of total oil revenue. The export tax applicable to oil is 4% during this time period. We thus calculated how much the export tax should generate in oil revenues. However, data from the GSO survey, which we only have for selected years, suggests that less than the estimated 4% is generated. We speculate the discrepancy may be accounted by export tax exemptions for PetroVietnam, under production sharing agreements with other producers. 
[image: image1]Figure 3. Oil rents and state oil revenues (by source) 
 
Natural gas and Coal
When it comes to natural gas and coal, we have considerably less information regarding state revenues generated, so our comparison with estimated rents is rather limited. In the case of natural gas, the natural resource tax ranges between 3 to 6%. Therefore we estimate the range of potential revenues generated based on these tax rates. We do not have information on the amount of corporate income taxes generated specifically by natural gas companies. However, if we estimate that corporate income tax amounts to potentially 10% of total natural gas revenues, then this would approximately amount to double the revenues generated by the natural resource tax. The export tax does not apply to natural gas, since natural gas is consumed domestically. Taking all of this into account, our calculations suggest that the revenues generated from natural gas would amount to somewhere between 16 to 20% of total estimated rents. 
For coal, the applicable natural resource tax rate is lower—ranging from 1 to 3%—and thus the total revenues generated are considerably lower. We have only limited data concerning the corporate income tax and export tax revenues generated by the coal sector. Taken all together, we can estimate that coal revenues captured are between 3 to 7% of total coal rents in 2004 and 2005.
 4. Analysis of Fiscal Instruments For Capturing Energy Resource Rents

Although the theoretical concept of rent is relatively straight forward, the design and implementation of fiscal instruments used to capture rents are much less so. Measuring resource rents is difficult, therefore, several variants of a resource rent tax have been proposed in the economic literature. This section presents a brief overview of the main types of resource rent taxes. This is then followed by an analysis of the most commonly used types of fiscal instruments used to capture natural resource rents. 

4.1 Resource Rent Taxes 
A cash flow tax is often suggested as an “ideal” instrument to tax resource rents because it gets around the measurement of rent itself. Cash flows are, in principle, observable and thus easier to tax compared to rents, which are difficult to measure. And because the present value of cash flows equals the present value of economic profits (or rent), a cash flow tax is non distorting, and thus an optimal instrument to tax natural resource rents (Boadway and Flatters, 1993). The Brown tax is a simpler variant of the cash flow tax in that a constant percentage of the project’s net cash flow is taxed.  The brown tax captures a constant percentage of rents and is non-distorting, however, it does not capture 100 percent of the rents generated by the resource.  (Hogan 2003). 

The main drawback of a cash flow tax is the timing of revenues inflow to the government. Because resource extraction is a high up front investment, the cash flows will be negative in the early periods of a project (thus implying the government would pay a subsidy to the firm). It should also be noted that with cash flow taxes, the incentives for tax avoidance in the form of transfer pricing are high. Therefore proper ring fencing becomes necessary. There are also complications in relation to the implementation of the cash flow tax in relation to other taxes, such as the corporate income tax. 

The resource rent tax is a practical alternative to a cash flow or brown tax because it avoids the payments to firms in negative cash flow years. This is accomplished by allowing losses to be accumulated at a threshold rate and offset against future revenues. With a resource rent tax, the profits from extraction are not taxed until the present value of revenues covers the firm’s investment costs. After this threshold is achieved, the tax is applied, possibly at increasing rate (Heaps and Helliwell, 1985). Thus the resource rent tax is a profit based tax that is paid only when this threshold internal rate of return on total cash flow has been realized. However, the neutrality of the resource rent tax depends on the firm’s discount rate being the same as the rate profits are discounted. The presence of a risk premium makes it more difficult to determine what the appropriate threshold rate is for discounting the profits for tax purposes. 

To implement the resource rent tax, a government must decide 3 parameters: the threshold rate, the tax rate, and how to treat project losses. There are trade offs among these 3 parameters—maximization of revenues comes at an efficiency cost. So the government may set up a lower threshold rate in light of a lower tax and potentially apply progressive tax rates for different threshold rates. When there is less than full offset for project losses, investors will require a higher threshold rate as compensation for the risk of unsuccessful projects. It is important to consider how to treat losses—whether offsets are project based, or company based (allowing companies to diversify their risks), the timing and transferability of loss rebates, such as whether to allow full losses and quicker rebates for losses occurred during exploration stage as they happen (annualized rebates) or to provide the investor with a cash rebate for losses at the project end only (accumulated losses), as well as whether to allow the sale of losses on unsuccessful projects to other companies with resource rent tax obligations.

4.2 Evaluation of alternative instruments

Next we analyze key features of the commonly used types of fiscal instruments applicable to the natural resource sector. The analysis is adapted from Thomas Baunsgaard’s A Primer on Mineral Taxation (2001) and focuses on 3 key impacts: neutrality, risk and implementation requirements. Each instrument is assessed on these various criteria, using a 7 point scale—where a +3 indicates the best performance on a specific criteria relative to other instruments. The table should only be read vertically, as the importance of different criteria would vary from country to country. Rather than describe and discuss all instruments, this section will focus primarily on those instruments currently used in Vietnam. 
  
Neutrality
An important concern in the taxation of natural resources is the impact of the tax instrument used on resource allocation. The more efficient the instrument used to tax natural resource rents, the less economic investment decisions will be impacted. The ideal tax from an efficiency perspective is the resource rent tax. Because of the difficulties in estimating natural resource rents, however, this tax is often implemented as a cash flow tax, where the tax is levied as a constant percentage of a project’s net cash flow. That would imply that cash payments would be made to investors in the early years of project, when cash flows are negative. However, in practice, where a cash flow tax has been implemented, negative cash flows are generally not subsidized. Thus even though the resource rent tax is in theory an efficient instrument, in practice, it does not get the highest score for efficiency. 
Vietnam’s main fiscal instruments for capturing rents from energy resources are the natural resource rent tax and the corporate income tax. Both the natural resource tax and export tax are based on gross revenue receipts and thus are from a theoretical perspective equivalent to an ad valoren royalty or production tax. In the case of Vietnam the tax rate varies with production levels. Royalties are assessed to be a very inefficient instrument, particularly if the royalties are based on volume of production. Because these taxes are based on gross revenues, they bear no relationship to costs—thus a very profitable oil field or deposit will be taxed as much as less profitable one. This creates a disincentive for firms to explore more expensive oil fields or deposits, or to not extract as much as they would from a given field. Thus royalties would be less inefficient if they were based on net rather than gross values. However, the administrative burden of a net royalty would be substantially higher.  The corporate income tax is somewhat less inefficient than a royalty or production tax, particularly to the extent transfer pricing is controlled for. 
 
Risk
Risk affects both the investor and the government, therefore of interest in the analysis is how different instrument’s risk is shared between the investor and the government. Mineral extraction projects are long term, large scale investments, which require large up-front costs to be incurred. They are thus subject to a lot of uncertainty—geological, commercial, and not the least, political risks. 

Private investors are particularly concerned about how policy will change during the lifetime of a project. Fiscal stability can be achieved through fiscal stability clauses, where the government commits itself not to change the terms applicable to the project—i.e., such as “freezing” the tax rules in effect at the time of the investment. Although widely spread, fiscal stability clauses can be problematic. Another way to enhance the perception of fiscal stability to the investor is for the government to choose fiscal instruments that provide the highest correlation between tax burden and the rate of return on a project. Under a taxing regime where the government’s share adjusts to unforseen changes to profitability, the less likely it is that the government will try to change fiscal terms through renegotiation or changes in legislation. 
Thus the resource rent tax scores high on this measure, whereas a royalty/production tax does not. A resource rent tax is also ranked positively, from a private investor’s perspective, in that it shifts some of the commercial project risk to the government—because low or no taxes will be paid if the project turns out to be less profitable or unprofitable. 
Royalties are the most commonly used instrument to tax natural resource rents—and it is easy to understand when one considers the advantage of different instruments from the government’s risk perspective.
The risk of fiscal loss—that is the risk that a project will not generate any revenues for the government— is generally lowest with a royalty. As long as there is production, the government is assured some revenue stream. A royalty is also attractive as a revenue raising instrument in that it generates revenues as soon as production starts. That is also true, to some extent, of the corporate income tax and production sharing agreements (although these are subject to specific details of tax laws and contracts).
That is not the case, however, with a resource rent tax, where revenues are generally not generated until—and if— a project is profitable. Therefore the resource rent tax is one of the least preferred instruments in terms of fiscal loss and delay. 
Flexibility refers to how responsive government revenue intake is to changes in profitability of a project. The resource rent tax scores well on that dimension—meaning that when resource prices skyrocket and profits go up as a result, so will the government’s revenue. But on the other hand, if resource prices tumble, so will government revenues, which is another reason why the resource rent tax does not score so well in terms of the risk of fiscal loss. The corporate income tax and production sharing agreements will also be responsive to changes in profitability, but to a lower extent. 
 
Implementation
Now the final consideration in the choice of fiscal instruments is an evaluation of the implementation and administration burdens for the government and investor. In this respect, we are evaluating how the different instruments compare in terms of design simplicity, administration capacity, and compliance difficulty.
The main disadvantage of a resource rent tax is that administratively it can be quite cumbersome to implement. That is because costs may be treated differently than, say, for income taxation purposes, for example. The resource rent tax would likely require that companies submit a large volume of information to the government, and that staff will need to be trained on new and different rules on the treatment of income and cash flows and how to implement them. Also, because there are strong incentives for tax avoidance, strong administrative vigilance is required (though this also true to some extent of other instruments as well).
Royalties and production taxes, on the other hand are relatively easier to implement, provided the country already has other similar taxes in place and the collection of these revenues from the natural resource sector is not subject to substantially different rules. An export tax, like what Vietnam has in place is likely easier to administer than say the natural resource tax, which applies different tax rates depending on production volumes and other particular characteristics of the projects.
The corporate income tax and production sharing agreements are a bit more complicated to administer. This is often because there are special provisions in the tax system applying to natural resource projects, such as special exemptions of import taxes on imported goods, tax holidays, fast depreciation rules, etc. Similarly, with production sharing agreements, the complexity of administration is raised because there are often particular terms to each project, particularly when fiscal stability causes are introduced.
From the investor perspective, given the large presence of multinational corporations in the sector, an important consideration is whether any taxes paid can be credited against their home country tax obligations. That is often not the case with resource rent taxes or royalties and other similar type of provisions often found in production sharing agreements. The corporate income tax, though, is generally treated very favorably for tax credit purposes, in countries with double taxation agreements. 


Table 2. Comparative assessment of mineral resource taxes.
	 
	Neutrality
	Investor risk
	Government risk
	Implementation

	 
	Efficiency
	Stability
	Project risk
	Loss
	Flexibility
	Delay
	Design
	Adminis-tration
	Tax credit

	RRT
	+2
	+3
	+2
	-2
	+3
	-1
	+3
	-3
	-2

	Royalties
	-3
	-1
	-1
	+2
	-1
	+3
	-1
	+1
	-3

	CIT
	-1
	+1
	0
	0
	+1
	+2
	+1
	-1
	+3

	Prog. Profit tax
	+1
	+3
	+1
	0
	+2
	+1
	+2
	-2
	0

	PSCs
	-1
	+1
	0
	0
	+2
	+2
	+2
	-2
	-3

	Fixed fee
	-3
	-3
	-2
	+3
	-2
	+3
	-2
	+2
	-3

	Paid equity
	+3
	-1
	+3
	-3
	+3
	-2
	+3
	+3
	0

	Carried interest
	+2
	+3
	0
	+3
	+3
	-3
	+3
	+1
	-1


 5. Conclusion

This analysis estimates the rents generated from Vietnam’s energy resources amounted to approximately US$9 billion in 2005.  Oil is the most significant resource, accounting for about two thirds of the rents generated. The government of Vietnam uses a variety of fiscal instruments to capture the value of energy resources, including a natural resource tax, a corporate income tax, and export taxes. The analysis estimates the amount of revenues generated by these instruments and compares it with the amount of rents generated by the resource.  
We find that state oil revenues amount to just over half of the estimated oil rents. The share of rent captured between 2000 and 2006 has stayed relatively stable—thus as the price of oil has increased, government revenues increased in proportion with increased rents. The natural resource tax is the instrument that generates the largest share of oil revenues for the state. However, a significant proportion of oil revenues generated are not accounted by the natural resource tax, the export tax, or the corporate income tax. Further information regarding the other sources of oil revenues would further improve the understanding of the efficiency of different fiscal instruments.
For natural gas and coal, the estimated share of rents captured is much lower—18 percent and 5 percent, respectively. This is explained by the lower tax rates applicable for the natural resource tax, as well as lower corporate income tax. In addition, since these resources are mostly consumed domestically, the export tax is generally not applicable. If the government were to increase the rent capture to about 50 per cent of rents, as is the case for oil, then approximately US$ 1 billion revenue would be generated by year from these resources. 
A discussion of the alternative fiscal instruments applicable to mineral resources suggests that there is no single best instrument—but rather a trade off amongst instruments. The strong appeal of royalties or production like taxes, such as the natural resource tax and export tax applicable in Vietnam, are easily explained in terms of the advantages these instruments provide in terms of lower risk of fiscal losses and the up-front payment stream generated. However, such advantages have to be balanced against the inefficiency and lack of flexibility generated by these instruments. From an investor perspective, a resource rent tax or progressive profit taxation are generally preferred, as these instruments reduce project risk and are generally perceived as relatively stable instruments. 
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