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1. Introduction

The Doi Moi economic reforms in Vietham have resulted in aoggeof high GDP growth rate. In
the past decade, the Vietnamese economy maintanedal growth rates above 7 percent.
Significant poverty reduction has been accomplistiedng this period of high economic growth.
The poverty rate, measured by per capita consumpigdl from 58 percent in 1993 to just below
20 percent in 2004. Sustaining these impressivaviraand poverty reduction achievements,
however, requires a long term perspective—one wtieeconcept of sustainable development
plays a central role. As the World Bank noted, giowill be illusory if it is based on mining soils
and depleting fisheries and forests” (World Bard0@).

Is Vietham on a sustainable development path? Bei@ can answer this question, it is important
to understand, as David Pearce noted, that subtaimkevelopment can not be captured by an
income like concept, but instead needs to be meddoy a wealth like concept (Maaler, 2007).
Thus, to gain a better understanding of the susbdity of a country’'s development, what is
needed is a way to account for the value of alitproductive resources, physical, human and
natural capital, and how these change overtime. d¥ew most standard measures of wealth
accumulation and savings ignore the depletionmd, damage to, natural resources such as mineral

deposits, land, and forests.

This study estimates the capital or stock valu#€ietnam’s natural resources. Natural resources are
special economic goods because they are not prddésea consequence, natural resources yield
economic profits—rents—if properly managed. Thesetsrecan be an important source of
development finance for poor countries (World BaBR06). The value of natural resources is
estimated based on the net present value of indlomve that can be generated from these resources
(resource rents). Thus the capital value of nattesburces is the based on the value an investor
would pay for the resource based on its income fiovential. Together with measures of the value

from Vietnam’s other important resources, human pretuced capital, one could then assess



whether Vietnam is on a sustainable developmertt pgt monitoring the value of its wealth

overtime.

The report is organized as follows. Chapter 2 dessrthe methodology used in the study. It
reviews the background and motivation for the apphochosen to value natural resources, presents
the underlying model used in the valuation of natvesources and briefly discusses the data used
in the analysis. Chapter 3 presents an overviewhefresults and compares Vietham'’s natural
wealth with relevant estimates from other countrigisapter 4 presents a detailed discussion of the
valuation of land resources, including specificadsdurces used and assumptions made. Similarly,
Chapters 5 and 6 present the detailed discussitimeofaluation of minerals and forest resources.

Chapter 7 concludes.



2. Methodology

Background

The estimates of Vietnam’s natural resource wetkhis analysis take as a starting point the
methodology to value wealth employed in th¢Here is the Wealth of Natioristudy, published

by the Word Bank in 2006. This publication estindatee value of produced, human, and natural
capital for nearly 120 countries in the world. Hwee Vietnam was not one of the included
countries, most likely due to data constraints. phesent study thus aims to fill in the gap of
information regarding Vietnam’s natural wealth.the Wealth of Nationstudy the various forms
of capital are considered “factors of productioni’,wealth endowments, which economies use to
produce goods and services for the wellbeing df tigzens. These wealth endowments consist of
natural capital resources, such as agriculturefargst lands, as well as mineral deposits such as
oil, gas, coal, iron, chrome and other importartissul assets; produced capital, the machinery,
buildings, equipment, and other infrastructure @ssed finally what is called “intangible assets”,
the stock of human capital, social capital, andityuaf institutions.

Economic development, from this perspective, caentbe viewed as the process by which
countries manage their portfolio of assets to edptue income flow generated by these assets.
Concerns regarding the depletion and degradatiamatfral resources in the historical course of
development of many economies motivated the urkiageof the wealth estimates. If economic

development is the result of a “running down” otural capital assets, then future welfare is
compromised. Economic development can only be madtie' if assets are managed in a way that

total wealth is not decreasing.

! The precise meaning of “sustainable” developmentiniensely debated among environmental and resourc
economists. This has been captured in the debatede the notions of “weak” and “strong” sustaitigpcriteria. The
first asserts that physical capital can be a peselstitute for natural capital, thus consumptibnatural resources can
be sustainable as long as investments in physagalat make up for the loss of the value of nataegdital consumed.
The strong sustainability criteria, on the othandaasserts that a minimum amount of natural clapitsst be conserved
and cannot be replaced by physical or human capitalfurther details, see, Pearce and Atkinso®%)1,9Pearce et al
(1996), and Brekke (1997).



Model

Economic theory suggests that the value of an assgiven by the present discounted value of
income flows generated by the asset over time. phisciple applies not only to financial and
produced assets, but to natural resource assei®lhsBut whereas markets to trade and value
financial and produced assets exist, the sametigamerally true for most natural resources since
these are generally owned and managed by goveram@mbther important distinction is the fact
that the stock value of natural resources depengsevalent economic conditions, such as the cost
of extraction, which in turn depend on technologg grices, among other things. With changing
technological and price conditions, some naturabuece reserves which were previously not
profitable to explore (and thus had no economia&may become so. Therefore the economically
relevant stock of natural resource assets is fioced concept determined by the physical quantity

of the resource available.

To estimate the value of a particular resourcenag tperiodt , the following model is used (as
specified in the World Bank (2006)):

(1) V=3 g ey

wherer; is the unit rent on the resource at tinedg; denotes the amount of resource produced, so
thatziq; gives the economic profit or total rent generatetimei, r is the social discount rate amd
is the lifetime of the resource. Estimating reseurents in each future time period up to tiine
represents a difficult task. Therefore a simplifiza to the above equation is made so that future

rents are implicitly based on current rents. Assigwinit rentse grow at rateg, then:

_ r
1+ (e-)A+r Y

2) Z=g
T

where ¢ is the curvature of the cost function. Assuming tlost curve is isoelastic, then the

effective discount ratef, is given by:



r-g
3 r* =
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and the value of the resource stock can be expresse

_ 1 : 1
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Assuming a constant rate of growth for rents, dquaid), for example, has been used to value
subsoil mineral natural resources. However, thempsions regarding future rents can be made
less or more restrictive depending on the typeesburce in question, such that rents can be
assumed to be constant in the future or followpish of optimal extraction. The assumptions used
for the different types of natural resources wdlgresented in the discussion of the valuatiomef t

particular resource.

An important parameter in the determination ofihkie of natural resource assets is the lifetime of
the resourceT. In the case of non-renewable natural resourtestitne to exhaustion must be
determined. However, as noted earlier, the ecorallyicelevant amount of a resource depends not
just on physical quantities, but also on economoigditions. Estimating the time to exhaustion is
thus more complicated than simply estimating tfeemees to production ratio. A simplification is
adopted and all resources are estimated to lagh @5 years, as is the case in the World Bank’s
wealth estimate$. This timeframe is chosen for two reasons. Firet, many non-renewable
resources considered in the analysis, the reserv@®duction ratios are between 20 and 30 years.
Assuming a longer lifetime for these resources Wmeécessitate increasing the time horizon for
future rents estimation. The level of uncertairggarding future rent values would thus increase,
but because of the impacts of discounting the tffen results would be much dampened . Second,

this time horizon roughly represents a generatimhas such can be used as representative of time

2 In some scenarios, the lifetime of the resourae lsa less than 20 years, if significant productiocreases are
assumed to occur.

3 Coal, bauxite, and iron are the exception. Thesevary abundant resources, with reserve productiins of over
100 years.



frame for planning decisions. For these reasohsesburces, including renewable resources, are

estimated to last up to a maximum of 25 yéars.

We express the estimated natural resources capltsd as a percentage of total wealth and on a per

capita basis, as appropriate. Total wealth caralmelated as (World Bank, 2006):

(5) W=["C(90ee d

WhereW; is the total wealth, or capital, in yeauC(s) is consumption in yeas; r is the social rate

of return from investments. It is assumed that dhesticity of consumption is one and that
consumption grows a constant rate, which is a fanaf the pure rate of time preference (assumed
to be 1.5). To take into account the volatilitycoihsumption measures, we average out, in constant
dollars, Vietnam’s 3 most recent values of theqagrita GNI. The time horizon is set to 25 years,
as discussed earlier. This gives us a total wdgthre, in present value terms, of US$9,909 per

person.

Data

Natural resource wealth is estimated based onrethts from subsoil mineral resources (energy and
mineral resources), forest resources (timber, mober forest products, and protected areas) and
land resources (agriculture cropland and pasture deevoted to livestock production). The World
Bank analysis seeks to make comparisons acrosdrissuand therefore estimates the value of a
representative basket of valuable natural resourelesging to each of these categoridt all of

the natural resources assets chosen will be rdldearany given country, and some important

natural assets for a particular country may ald¢deancluded.

* Renewable resources can in principle be expldieéfinitely, if sustainably managed. However, mastewable
resources are not managed sustainable, particulariyn poor developing countries. Also, assumirfiged lifetime for

renewable resources makes comparisons betweerrcesanore meaningful. Given the uncertainties @iggrfuture

rent and the effects of discounting future bengfitde would be gained in terms of precision bgemding the time
horizon for renewable resources.

5 Natural resources included in the World Bank awialgre as follows. Subsoil assets are: oil, nefyas coal, bauxite,
copper, gold, iron, lead, nickel, phosphate rodibser, tin, and zinc. Timber products include rdwood and
fuelwood. Cropland values are based on value ferftfiowing crops: maize, rice, wheat, bananas)egpgrapes,
oranges, soybean, and coffee. Pasture land vataedsaaed on value of beef, lamb, milk, and wooldpotion. Only
some of these assets will be relevant for any gooemtry.

1C



For the purpose of this analysis, the most relewatiral resources for Vietham were considered
and chosen accordingly. Therefore in some of thterahresource categories, such as minerals,
agriculture cropland, and pasture land, the ressuconsidered differ from the resources valued in
the World Bank analysis. In addition, although w#diw the same approach and methods as in the
World Bank study, in some instances we make diffeesssumptions for the valuation of specific

resources. By making these changes, the analyder beflects the actual conditions for some of

the important natural resources of Vietnam. Diremiparison of natural resource wealth values
between Vietnam and other countries, therefore t imeiglone with care and take these differences
into account. It is also important to note that estudy estimates natural resources values for
Vietnam using more recent data (up to 2005) thanWorld Bank study. Thus our valuation of

natural resources value takes into account sortfeeadeveloping trends in natural resources prices,

particular the rising price for some mineral (gis and coal) and food crops since 2000.

For most natural resources valued, the basic dsdsfor estimation of current rents are: quantity
of the resources produced or extracted, price @fésources, and cost of production. World prices
are used to value the resources, since these prflest the opportunity costs of the resources
consumed domestically. Production costs are basddoal costs of production, to the extent that
such data is available. If no local production cdata is available for a specific resource, the
analysis uses cost estimates obtained from a soii@grature, giving preference to cost estimates
of similar countries in the region. A detailed dission of how each resource was valued and data
sources used is presented in the later chapters.videpresent an overview of the main results of

the analysis.

11



3. Vietham’s Natural Resources Wealth

Before we examine Vietnam’s natural resource wedtls useful to begin with an overview of
how natural resource wealth is distributed amongnutes at different levels of development.
Figure 1 shows the share of wealth among natugtataproduced capital and intangible capital

across countries at different income levels.

Figure 1. Wealth across income levels

Low Income Midd/e Income HighIncome
OECD
m Naturalcapital  m Praduced capital Intangible capital

Source: World Bank, 2006

Natural capital represents a larger share of wealthiow income countries. Although natural
capital shares fall as income increases, becateemealth increases with higher income levels, the
total value of natural resources increases as iecomreases. Produced capital shares remain
relatively constant across income groups, wherbkasshare of intangible capital increases with
income. In our estimates of natural capital wedith Vietham, natural capital accounts for 27
percent of total wealth, very similar to the shafenatural capital for low income countries, the

income group Vietnam belongs to according to theldvBank classification system.
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Next we consider how natural capital wealth isriisted among the different types of natural
resources for countries at different income leviéigure 2 shows that for low income countries land
resources (agriculture and pasture land) accourthélargest share of natural wealth. As countries

develop, the share of land resources in naturalatapealth tends to fall, as the share of valwarir

mineral resources increases.

Figure 2. Natural capital composition by income level

,//
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80% -
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-
T T Ll
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NN\
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Lowincome  Middleincome Highincome

Source: World Bank, 2006

Figure 3 presents our estimates of natural resoweath for Vietnam, using the same broad
categories of natural resources as the World Bamdties. Although there are differences in our
calculations at the broad level, the results suggest Vietnarataral resources wealth composition
is somewhere in between that of low income cousitailed middle income countries. The share of
land wealth in natural capital wealth is somewbatdr than lower income countries, whereas the
share of mineral resources is somewhat higherriiddle income countries. The latter is probably
a reflection of higher mineral prices since 2000ijok is incorporated into our analysis, but not the
World Bank’s analysis. The detailed calculationglref components of natural resource wealth are

presented in the chapters that follow.

5 Note that because we make different assumptioribarestimations, sometimes use different resopares value
resources at different time period, the resultsatadirectly comparable to World Bank’s estimdt@sother countries.

13



Figure 3. Vietham's Natural Capital
Pasture land
16 7%

Minerals
40.3%

Agriculturs land e
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Source: Author’s own calculations.

We also compare Vietnam’s natural wealth compasitothat of other countries in the East Asia
and Pacific region. Figure 4 shows that naturalitaRgomposition varies significantly among
countries in East Asia. Mineral wealth represehésrmost important natural resource for Malaysia
and Indonesia, whereas agriculture land is genetadé most important natural resource for the
other countries. For Vietnam, as shown above, aljuie land and minerals account for

approximately the same share of total natural \Wwealt
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Figure 4. Natural Capital across East Asia and Pacific
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Source: World Bank, 2006.

4. Mineral Resources

Overview of Vietnam’s mineral resources

Vietnam is well endowed with a wide variety of nakeresources. Among the most important
mineral resources are phosphates, bauxites, @, gold, copper, zinc, tin, chromite, manganese,
and titanium. Some metallic minerals, such as coiec, tin, and gold, have been mined since the
Bronze age. The exploration of other mineral resesirsuch as oil and gas, has taken place mostly
since the country’'s independence and reunificatiwhen many important deposits have been
discovered and exploration activities boosted (Kug&000). Vietnam is one of the world’s largest
producer of anthracite (hard coal) and the sixtigdst producer of crude oil in the Asia Pacific
region. However, most of Vietnam’s mineral resosrcemain largely unexploited—with only 3
resources, oil, gas, and coal, accounting for apmprately 90 percent of output value from the
mining and quarrying sector, but only 5.75 pered@GDP (Wu, 2006). The lack of infrastructure,
modern mining equipment, and technology have begrbwed as factors influencing the

development of the mineral sector.

15



Despite its rich mineral endowments and being aomajl producer in Asia, Vietnam is a net

mineral importer. Most of the crude oil output igperted, accounting for 21 percent of total exports
in 2006 (Wu, 2006). Vietnam imports refined oihee the country lacks refining capacity. The first
oil refining facility is expected to be operational 2009 and will reduce Vietnam’s reliance on
imported refined oil products. (EIA, 2007). Alongtlwrefined oil, iron and steel products are the

main minerals imported, accounting for 21.4 percénmmnports in 2006.

The mining and quarrying sector has long been dateth by state owned companies, which
accounted for more than half of the companies dipgran the sector. All oil production is carried

out by the national company itself, PetroVietnamthwough production sharing contracts or joint
ventures in which the PetroVietham has an equékestRecent reorganization of the institutions
responsible for the mining sector and revisiongh® mining law and petroleum law regulations
have aimed at opening up the way for increasinglirement of private companies, both foreign
and domestic, in the development of the sector. é¥@n a number of concerns for investors
remain, such as requirements of infrastructure agigg, no exclusive mining rights awarded with
exploration licences, a separate processing lic@nsprocessing minerals, and the possibility of

restriction or banning of specific mineral for exigoat any time (Truong, 2007).

Mineral Fuels

We begin the analysis with mineral fuels, mostly ooal, and natural gas, as these are the most

important minerals currently being exploited in Wiam.

g;lude oil production peaked at 400,000 barrelsyam@004, but has declined slightly as a result of
declining output at mature oil fields. However, @atdiscoveries and new projects developing are
expected to boost Vietnam’s oil production, desfit decline from maturing oil fields. Analysts
expected production will surpass the 400,000 baeek in the future years (EIA, 2007). Estimates
of Vietnam'’s proven oil reserves vary from as losv&0 million barrels to as much as 3 billion

barrels. PetroVietnam believes the country hastanbal oil reserves yet to be found and thus with

continued exploration and discovery of offshoreflds current output levels could be extended

16



well into the future. However, to reflect the urieamty of reserves, we also present results where

current oil output levels can only be maintaineddd.5 year time period.

The net present value of all natural resourcesriperucially on how prices for these resources
develop overtime. In the case oil, the volatilifypsices is particularly important. Over the laswf
years, the price of oil has increased considerdfigm 2000 to 2006, the price of oil more than
doubled from US$28.2 to US$64.3 per barrel (Worithi® 2007). Despite the increasing oil prices,
many analysts predicted that in 2008 oil prices lvdall back to around US$55 a barrel. Instead,
by mid 2008, the oil price had already surpasse#i138 a barrel. Due to the difficulties inherent in
predicting future price trends for volatile commiggl such as oil, the approach adopted in this

analysis simply focuses on rent values and hovethesw overtimé.

The analysis of oil wealth is based on averageepriproduction, and cost figures for the 2000 to
2005 time period. Prices were obtained from the ldvBank'sGlobal Economic Prospects Report
(2007). Production output was obtained from Vietaaenational statistics sources and confirmed
by comparing to published international productstatistics, as reported by the International
Energy Association and others. Production costréguere obtained from the World Bank (Bolt et
al, 2002). Production costs are based on pointnests and adjusted to an annual basis based on
US GDP deflators (but are assumed to remain constameal terms, overtime). In the cost of
production estimation, when estimates of oil extoaccosts are not available for a given country, a
surrogate country’'s cost are then chosen. Thiscehsimade based on geographical proximity and
similarity of the ratio of offshore drilling. In ghcase of Vietnam, for which own oil extractiontsos
were not available, Malaysia is the closest sutegahich also has a substantial share of oil
production from offshore facilities, and its coat® therefore used in the estimation of production
costs. The present value of oil wealth in Vietnanthus estimated at US$942 per capita, accounting

for approximately 80 percent of total mineral wkalt

Oil scenario analysis

" Non renewable resources rents are assumed toajravzonstant rate, as specified in equation 2ebewrther, it is
assumed that the curvature of the cost curvequals 1.15.

17



Because oil wealth represents such as large shaotab mineral wealth, we also carry out some
alternative scenario analysis, where we vary sohtleecassumptions made above. First, we assume
that no low oil discoveries which would only allamrrent production levels to last for 15 years,
instead of 25 years as in the scenario above.isncse, the oil wealth amounts to US$596 per
capita. This would also decrease total mineral theand thus the share of oil in total mineral
wealth would also fall to around 70 percent. Secavel consider at higher base price for oil in the
calculation of rents. The average oil price betw2600 and 2005 was US$33 a barrel. However,
by 2006, oil prices were close to double that priteve base our estimates of oil wealth on 2006
prices, then per capita oil wealth increases to 1/&¥9, if oil reserves last for 15 years, or

US$1,748, if oil reserves last for 25 years.

18



Table 1. Wealth from mineral resources: o

Base Scenario Sensitivity Analysis
Production volume 17 million tons 17 million tons 17 million tons 17 million tons
Price US$241/tol US$482/tol US$241/tol US$482/tol
Time to exhaustic 25 25 15 15
Wealth per capita 942 1,748 596 1,289
Wealth ratio relative 1.8¢ 0.62 1.37

to base scenario
Note: Production volume and price in the base soeaae average values over 2000 to 2005

Natural gas

Natural gas production in Vietnam has increaseddhagince the early 2000’s—with production
quadrupling between 2000 and 2005 (Truong, 2007large fraction of natural gas produced is
consumed domestically, to fuel electric power @a@itVu, 2006). Conservative estimates put
proven natural gas reserves at around 190 billigriccmeters (Oil and Gas Journal, 2006). As with
oil, further exploration and discoveries could s&se proven reserves considerably. If so, natural

gas would play an important role in Vietnam’s depshent, meeting its growing energy needs.

To estimate the value of natural gas wealth innéet, we use price and cost data obtained from
the World Bank. The price data is based on sewenaices, such as tk&obal Commodity Markets
and theStatistical Review of World EnerdBolt et al, 2002). Cost data is estimated inrailar
manner as described above for oil. We assume ahameon of 25 years. Production volumes were
obtained from national statistics and confirmedhwitternational sources. Natural gas wealth is
thus estimated at US$113 per capita—or about 1Cepedf total mineral wealth in the base case
scenario. Given the rapid development in the nagas industry in Vietnam in the recent couple of
years, we also estimate a high production volunemago. In the base case scenario, production
volumes (as well as price and cost data) are agdrager the 2000 to 2005 time period to smooth
volatility in natural gas markets. However, when wensider only 2005 as the base year for

estimation, then the natural wealth from natural g@re than doubles to US$257 per capita.
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Coal

Coal is the second most important mineral fuel poed in Vietnam. It is the main fuel used in
thermal power plants and in manufacturing, as veasll a cooking fuel for urban and rural
populations. Coal is also an important export comhityo Viethamese anthracite coal accounts for
about a third of total anthracite coal traded ia World. Japan and Western Europe are the main
importers of Viethnamese coal, which has high heatent and low ash, nitrogen, phosphorous, and
sulphur content, thus meeting strict environmeptakection rules in these countries. Most of the
mining, distribution, and export of coal is conteal by the Viethamese National Coal Corporation,
Vinacol (Wu, 2006). Between 2002 and 2005, coapoutoubled from 16 Mts to 32 Mts and
demand is expected to grow strongly, for both maéuse and for exports. In fact, it is estimated t
that Vietnam would start importing coal as early28%5 (VietnamNet, 2006).

As with oil and natural gas, price and cost datdus the estimation of coal wealth is obtained
from the World Bank. Production volumes are frontioral statistics. The base line estimated
value of coal is US$115 per capita. As with othéneral fuels, the trends over the last five years
show prices increasing considerably. Average coakp have doubled between 2001 and 2005.
Thus, given strong demand and likely price scesame also consider a high price high production
volume scenario for coal, which takes 2005 pricas @alues as basis of future rents. In this high

price and volume scenario, coal wealth triplesadtlug to US$305 per capita.

Table 2. Wealth from mineral resources: natural gasand coal

Natural gas Coal (anthracite)
Production volume 127,000 TJ 241,000 TJ 20 million ton 32 million ton
Price US$4,025/ton US$6,000/ton US$53/ton US$81/ton
Time to exhaustion 20 20 20 20
Wealth per capita 113 257 115 305
Wealth ratio relative 2.27 2.65
to base scenario

Note: Production volume and price in the base soeaae average values over 2000 to 2005
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Other Minerals

The analysis of mineral wealth also included othmportant minerals in Vietnam, such as
chromium, iron, lead, copper, tin, zinc and phosphddowever, the results show that these
minerals make little or no contribution to natunadalth. In most cases, the results are in the order

of only a few dollars per capita. We therefore dopresent the detailed results for these minerals.

One possible reason for the low values obtainedtddo® that costs of extraction are overestimated.
In the absence of cost of extraction data for \Aatnwe must use international cost data from other
countries, which may not be as representative@ftographical and social economic conditions of
Vietnam. Also, we sometimes only have a few refegeyears upon which to base the estimates of
extraction costs and how they change overtime. uifeertainty surrounding the cost estimates is
therefore high. On the demand side, many of theserals have alternative substitutes, meaning

they are less scarce, which will tend to resulbwer demand and lower prices overtime.

However, it is worth noting that the outlook foetmining sector in Vietham is one of continued
growth. Although oil, gas, and coal will continuz he the most important mineral resources, the
expansion of mining for ferrous, nonferrous, andustrial minerals is also expected (Wu, 2006).
New discoveries and high levels of investment & ¢hctor suggest that wealth from other mineral
resources is likely to increase and become morgfisignt in the future. Therefore it is important
that Vietnam manage these resources rents sudtgimabrder to ensure wealth is not diminished.
The estimated mineral resource rents generatedaerdied should thus be compared, and how
these resource rents are spent tracked. It isi@igortant to recognize these rents are finite, ue

the non-renewable nature of mineral resources.
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5. Land Resources

Overview of land resources

In the 1990’s Vietnam experienced a period of hggowth in the agriculture sector. Food
production increased from 21.5 million tons in 198(84.2 million tons in 1999—equivalent to an
average growth of about 5 percent a year. Somesindu food crops saw even stronger
development, with recent growth rates as high apdr@ent a year. Rice, however, remains the
most important agriculture product, accounting30rpercent of total food production (Ministry of
Agriculture and Rural Development). With food praetlan growing at a faster rate than population
growth, Vietnam achieved not only food self suffiety, but also became a leading exporter of
crops such as rice, coffee, rubber and black pefpgort turn over of agriculture products reached
US$4 billion in 2004 (Ministry to Foreign Affair2005). This development in the agriculture
sector followed, to some extent, from the economiorms during renovation period. This resulted
in a series of reforms in the agriculture sectoichsas the allocation land to farm households,

improvement of farmer’s incentives and access tkats, among other things.

In addition to food and industrial crops, Vietnateocaexperienced high growth in vegetable and
fruit production. More land has been allocatedhe tultivation of these high value crops. The
livestock sector also experienced significant dgwelent, increasing per capita meat consumption
from 15 kg in 1990 to 22.4 kg in 1999. The increaiselivestock production came primarily from

the growth of pig and poultry herds, which increass average of 5 and 6 per cent a year,
respectively. Productivity in livestock productialso improved during the time period, particularly

for pigs (Ministry of Agriculture and Rural Develownt).

In this chapter we estimate the value of land resesiallocated to agriculture and livestock
production. This is based on the value of cropslams$tock produced, rather than land prices, as
land price data are often not available or unrédialue to distortions in land markets. We depart
from the World Bank Wealth of Nation's methodolody, the extent that we consider the most

important crops and livestock relevant for Vietnahhis is particularly important in the case of
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livestock production, where the most important $teek resources for Vietnam, pigs and chicken,
are not included in the World Bank’s estimationpakture land values. The crops included in the

analysis are listed in Table 3.

Cropland Resources

Land values are estimated based on the presergudisd value of land rents, which are the
difference between market value of output agrigaltarops and crop specific production costs. We
base the value of agricultural crop products atldvprice$, whereas crop production costs are
based on local costs. The agricultural crops useabtain land values are chosen from Vietnam’s
20 most important agricultural crops, as measureteims of value and also in terms of land
allocation. The crops chosen for the analysis peeldy rice, coffee, peppers, cassava, maize,

rubber, bananas, orange, sweet potatoes, teajreapple.

For each crop, the amount of land of area culttdjapeoduction output, and production costs were
obtained from Vietnamese production statisticswal as a number of other Viethamese sources.
The average amount of land cultivated and totgb auatput produced between 2002 and 2005 was
used in order to smooth out normal short term petida variations. Using local production costs
estimates and local prices, we estimate the reatalfor each type of crop. The crop output was
valued using average unit export value prices f2082 to 2005, obtained from the FAO core
database, FAOSTAY The average crop output and crop values are tked to calculate average
revenues for each crop. Using crop revenues, ceotalrrates, and area cultivated, we can then

calculate per hectare land rents for each typeap.clhese are summarized below in Table 3.

8 World market prices used to value crops do ndui transportation costs, which can affect theepreceived by
producers in local markets.

® In cases where there was substantial differenteelem local prices and unit export prices (ie, nthem 50% price
difference), we use an average of both prices. Whsthe case for cassava, tea, and pineapples.
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Table 3. Agriculture output, revenue and rents forselected crops
Crop Land Area Qutput Revenue Average yearly
(1000 ha) (1000 tons) (1000 $) land Rent
($/ha)
Paddy 7,411 35,36t 6,482,03! 394
Rice
Maize 961 3,321 472,37¢ 177
Coffee 507 829 646,258 381
Rubber 464 422 489,634 337
Cassava 400 6,000 683,350 588
Sweel 20% 1,53¢ 716,22. 10t
Potatoes
Tee 11€ 514 504,03 1,022
Bananas 105 1,365 233,074 930
Orange 53 519 264,716 2,081
Pepper: 50 89 127,42! 752
Pineappl¢ 34 41: 273,89 1,50:

Source: Author’'s own calculations

Rice is the main agriculture crop produced in Vaatn Table 1 shows that rice accounts for about
two thirds of land area cultivated and about 60ceet of estimated total agricultural value
generated. The estimated land rent for rice is §3&4hectare. The overall land rent, of $393 per
hectare, is calculated as the weighted average(hiated area) of the rents from all crops and
used to project future land rents. The importarfagce in estimating land rents is thus reflectad i
the average land rent. Some of the highest land s¥e generated by pineapples, oranges, and tea.
Land rents can vary for different crops, reflectdifferent crop’s suitability given local differeas

in climatic and soil conditions. In the case of soanops, land rents may also be partly driven by
the price chosen to value the crop. Therefore, haternational and local prices differed
substantially (i.e., by more than 50%), we use \&rage of export and local prices to diminish

potential biases in land rent values.

In estimating the development of future land rdmsn crop cultivation, we need to consider the
amount of land area cultivated and likely developteen agriculture technology that impact
productivity. The FAO estimates the amount of agdahd in Vietnam is about 11 million hectares.
The total land area accounted for by the cropsidersd in this analysis is about 10.5 million

hectares. We assume the remaining 0.5 million hestaf cultivated area generate average rents.
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Area allocated to crop cultivation is assumed tabestant. Productivity is assumed to grow at a
rate of 1.94 percent for 20 years, and for the neimg 5 years it stays constant. These follow the
assumptions used in the Wealth of Nations analjierld Bank, 2006). The present value of

cropland rents over the 25 year period was dis@suosing a 4 percent social discount rate. The

per capita wealth from crop land resources is gatisnated at US$982 per capita (Table 4).

Next Table 4 considers various alternative scesafdere agricultural productivity growth is not
as high—namely 0.97 and 0.07 percent growth per. yBae moderate growth scenario could
represent a case where, for example, continuingl ldegradation may affect agriculture
productivity in the future. In such a scenario, the¥ capita wealth falls to US$1.027 per capita.
Assuming a low growth scenario, where growth isimal at 0.07 percent per year, per capita
wealth falls to $940 per capita. It is importantnimte that in these alternative scenarios, the @npa
of productivity growth affects total rent, rathérah output directly. Thus the impact on output is
moderated by constant prices and vice versa. We @isisider a scenario where we assume
doubling of average land rents. This could be #mecfor example, if farmers are able to improve
efficiency or switch production to higher value gso This may or may not be a feasible scenario
for Vietnam, given existing priorities given to eiproduction and potential limitations of quality o
agriculture products for export markets. But ithlights the potential from adoption of high value
crops (where suitable) and from improvements inligustandards and access to export markets.
The simulations show that if average agriculturéseould be doubled, then wealth per capita from

crop land resources would also double.

Pastureland Resources

The value of pasture land is estimated following §ame approach outlined above for cropland.
The analysis considers the returns to land frondycton of beef, chicken, pig, buffalo meat, and
fresh milk. Production costs for animal productinrViethnam were difficult to obtain, therefore we
use the World Bank estimated cost of productiod®fpercent of revenues. This implies a rental
rate of 45 percent. The value of output is basednternational prices obtained from the same
FAOSTAT core price database discussed above. lexgsort prices were not available, such as in
the case of fresh milk, import prices were usetear. As in the case of cropland, we assume the

amount of land devoted stays constant in futuresyddowever, because livestock is often raised in
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same land as agriculture, the amount of land akec# pasture cannot be precisely estimated to

generate rents per hectare. Pasture land renestaneated to grow at a 2.95 percent rate per year

for the first 20 years, then remain constant fer |tst five years. The present value of pasture lan

rents over a 25 year period were discounted usidgparcent social discount rate. The per capita

value of pasture land activities were thus estichatteUS$486 per capita. Currently, pig production

accounts for 80 percent of this value. This refigatimarily the sheer volume of pig production

relative to other pasture products.

Table 4. Wealth from agriculture cropland

Base Scenario

Area cultivated 11 mil ha
Productivity growtl (%/yr) 1.94
Average renper ha ($ 454
Wealth per capita 982

Wealth ratio relative tc
base scenario

11 mil ha

0.97
454

889

0.90

Sensitivity Analysis
11 mil ha 11 mil ha
0.07 1.9¢
454 907
814 1,964
0.83 2

Note: All calculations are based on a 25 year fimme and assume a discount rate of 4 percent.

26



6. Forest Resources

Overview of Vietnam's forest resources

Forests represent an important resource for Vietmearticularly as a source of livelihood for rural

communities (Hieu, 2004). Forest cover in Vietnamidished rapidly in the last half century,

declining from about 43 percent of total land are&943 to 23 percent in 1981 (Hieu, 2004). From
the late 1970’s to 1990, Vietnam lost an estimdi@6,000 hectares of forest annually (McNamara,
2006). There were many reasons for the loss off@ea, including logging and over harvesting of
forest products, conversion of forest land intoiadture, and damages from chemical defoliants
and intensive bombing during many years of war. @Bpletion of forest resources has affected
water quality and supply, and exacerbated floodind soil erosion problems. The loss of forests
have also led to reduction of biodiversity and ketny species facing potential extinction (Hieu,
2004). The depletion of forest resources also ma®me distribution implications for the

sustainable development of Vietnam's economy, asesfo resources provide subsistence

opportunities for poor rural households.

As a response to the loss of forest area, beginmripe early 1990’s Vietnam implemented a
number of measures to reverse such trends, sulimideag harvest of timber from natural forest
areas, promoting plantation forests, and establisheforestation programs. The area under forest
cover has gradually increased and now stands aé ¢t 40 percent of land area. Forest land is
divided into three categories. Production forests managed for timber extraction. Protected
forests are managed to protect soil and water tguadiequester carbon and provide other
environmental benefits. Special use forests arggdated for conservation. However, as much of
50 percent of land area classified as forest laagliery low tree cover, and are thus significantly
degraded (Gilmour, 2000).

Forests produce many types of goods and serviged€er resources are one important source of

economic values generated from forests. Howeverhbdr revenues are not the only source of

economic value from forest resources. In poor a@esin particular, non timber forest products,
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such as fruits, nuts, berries, honey, hunted asinahong other things, provide sustenance and
income generating opportunities for rural populasioForests also provide other benefits, such as
recreation, watershed protection, carbon sequistradtc. In this analysis we examine the value of
forest resources from three sources: timber ressumon timber forest resources, and protected

areas.

Timber Resources

As forest area rapidly decreased in Vietnam, thee@ament of Vietham introduced restrictions on
harvest of timber products. Industrial roundwoodpat declined from about 3.7 million cubic
meters in the mid 1980’s to a stable level of ab@rb million cubic meters since 2000. However,
the extraction of fuelwood, rattan, and bamboo potsl are less regulated and the quantities
extracted are not precisely known. Increasing dehfantimber products has placed great pressure
on Vietnam’'s natural forest. Vietham has thus ite@sheavily into restoring degraded natural
forest areas and increasing plantation forestsdettimber demands, among other things. The area
under plantation forests, in particular, has inseearapidly—from less than 100,000 hectares in
1976 to just over a million hectares in 1995. Betwd&995 and 2001, plantation forest area more
than doubled (Hieu, 2004).

In order to estimate the wealth generated from éimiesources, we must first establish the
available timber supply in forested areas. Thelalks timber supply is determined by amount of
accessible forest area and the volume of stande®s tin such area. For our analysis, we assume
that all plantation forest areas in Vietham areeasible for timber extraction. In Vietham, as most
other countries, timber is also extracted from radtéorest areas. Not all of these areas may be
accessibldor timber extraction, since some may simply befer way from existing infrastructure,
such as roads, in order for timber extraction t@t@nomically viable. Some of the existing natural
forest area may also not have any commercially ald&i tree species or be so degraded that
profitable extraction is not possible. Therefore, mitially assume that only 50 percent of natural
forest areas are accessible for timber extractidme most recenGlobal Forestry Resource
AssessmentFAO, 2005) estimates that the forest volume ietivam is approximately 66 cubic
meters per hectare. Thus, the timber supply in ssilcle forests is given by the number of

accessible forest hectares times the forest volperehectare. Of course, timber supply can be
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expanded by expanding the forest area. In our sisalwe investigate the impact of increasing

forest area, which is a goal of Vietnam’s 5 millloectare program.

Timber extraction volumes could be in principle taireed indefinitely as long as the rate of
extraction does not exceed growth in the timbeplugtock. As noted above, the stock of timber
can increase by increasing the forest area (oeasing its accessability). The stock of timber also
increases every year due to tree growth and nategaineration. Estimates obtained from various
forest types in Vietham suggest mean annual inaneahéMAI) growth rates are on average 4
cubic meters per hectare per year. This regeneratiowth rate is very low and reflects the low
investment in forest productivity in Vietnam (Hie2004). Managed forests usually have higher
mean annual incremental growth rates than natora@st, due to management activities which
promote such growth. Acacia plantations in Vietndom, example, have achieved MAI growth
rates of 6 to 45 cubic meters per hectare per (daNamara, 2006) Therefore MAI growth rates
are a parameter that can affect sustainable exiraoblumes and in our analysis, we investigate the

impact of increasing forest productivity on timhegalth.

Using estimated timber supply volumes and increaiegtowth, we can compare how current

levels of extraction affect timber stock levelseTiwo main wood products extracted considered in
this analysis are industrial roundwood and fuelwoblae volume of industrial wood and fuelwood

extracted are obtained from the FAO (2005). In prideaverage normal market fluctuations in

production volumes, we use the average extracteel$ of roundwood and fuelwood from 2000 to

2005.

The analysis estimates the value of timber ressuasethe net present value of rents from wood
products extracted. Ideally, these rents would deutated on the basis of the stumpage price,
which is the price received by the forest owneerataking into account the cost of growing the

timber. Stumpage prices are thus the paymentsiéoright to harvest the timber. Data on stumpage
prices, however, is rarely available. Thus we mus# market prices and estimate the share of
production costs and subtract it from market priteobtain the rental rate. The rental rate is

defined as:

Rental rate = (market price-production costs)/miapkiee
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Since we have no estimates on timber productiotsdos Vietnam, we use literature estimates of
timber rental rates. A Wold Bank survey of therhteire shows an average 50 percent rental rate for
the Southeast Asia region (reflects studies inifjfiles, Thailand, and Indonestd)This rental
rate was multiplied by the price of roundwood amelvood (weighted by the share in production).
Prices for industrial roundwood and fuelwood ardaoted from FAO (2005). The prices are
derived from the estimated value of these prodbgtdividing value by the quantity extracted. In
the case of Vietnam, 90 percent of the wood pradnactolume is accounted by fuelwood. Yet, in
value terms fuelwood accounts for less than 50 gme¢rof the total value of wood products

extracted.

Assuming current extraction levels are maintaiveel can calculate how long it would take for the
existing stock of forest resources to be exhausgaen our initial assumptions of wood supply
stock and current levels of extraction, Viethamod supply would be exhausted in approximately
20 years. We thus calculate the present valuerdfer rents over this time period, using an interest
rate of 4 percent, to reflect the social discowate.r Table 5 shows the present value of timber
wealth amounts to $15 per capitaTimber wealth amounts to a very small share o#ltot

Vietnamese wealth—only 0.15% of the total wealth.

Next we analyze some alternative scenarios to seethe value of timber wealth changes under

different assumptions and policy developments.

Timber scenario analysis

It is Vietnam’s forest policy goal to increase #rea of production forests by 3 million hectares, s
this is one of the scenarios analyzed. In ordeatoulate the impact of such development on timber
wealth, we must make assumptions regarding: whapgstion of wood extracted is higher value
roundwood, time horizon for wood extraction, andetiier these more commercially oriented
forests are more productive than currently manageest areas. We examine how each of these
paremeters affect forest wealth per capita, and #e¢ up a scenario with plausible simulatenous

changes in several paremeters.

9 \We also analyze the impact of other rental ragssimptions on the results. More efficient managémémood
extraction activities or other types of investménat lower the cost of extraction, such as buildogds and
infrastructure, could reduce produce costs and itherease the rental rate. If the rental rate ¢seased to 75 percent,
then the per capita wealth from forestry doubléatine to the base scenario.

" The assumptions underlying the base scenariauanenarized in Table 5.
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Wood extraction pattern. Since the 1990’s, fuelwood has accounted for 9@gm of wood
extracted in Vietnam. Globally, the percentageusfiwood in total wood extraction is 40 percent
and industrial roundwood is 60 percent (FAO, 200&8Justrial roundwood extraction in Vietnam
amounted to only 2.5 million cubic meters in 2065AQ, 2005). Industrial roundwood is more
valuable than fuelwood, and thus despite the fatta much lower volume of industrial roundwood
is extracted, industrial roundwood generates mbas 50 percent of the timber value generated.
Table 5 reports the results of the scenarios whereanalyze the impact of shifting towards
roundwood production. Assuming the share of indaistoundwood increases to 50 percent of
wood extraction, per capita wealth from the fonestector would nearly quadruple. If we assume
all wood extracted is industrial roundwood, peridpwealth from the forestry sector would

increase 7 fold relative to the base scenario.

Table 5. Wealth from timber: wood production pattems

Base Scenario Sensitivity Analysis

Roundwood Roundwood

50% total production  100% total production
Wood production

Roundwood productio 2.4¢ 12.7¢ 25.4¢
(milion n7)

Fuelwood production 23.04 12.74 0.0
(million n)

Annual increment, plantation 8.99 8.99 8.99
forest (million )

Annual increment, natural fore 5.17% 5.17 5.17

(million n)

Net depletio 11.31 11.3] 11.31
(million n?)

Time to exhaustion 20 20 20

(years)

Rent and wealth

Stumpage price (weighted avg) 3.48 10.25 18.63
Wealth per capita 15 58 106
Wealth ratio relative to bas 4 7
scenario

Notes: In all scenarios, we assume the forest velanailable for wood supply is 230.3 millior*,m
based on 2.2 million ha of plantation forests arb 2nillion ha of natural production forests.
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Forest productivity. The aim of the 5 million hectares program, introeldi in 1998, is to increase
production forest area by 3 million hectares anotgution forest area by 2 million hectares. A
primary objective of the increase in productionefirarea is to meet the country’'s wood needs,
particularly the substantial quantity of fuelwooenagand. However, since 2000, production forest
area has only increased by about 0.5 million hestafhis may be partly due to the fact that the
financial returns from forestry are not sufficigntligh to provide an incentive for landholders to
expand their production forest area. Farmers ptefeonvert their forest area to tea production,
because the returns are higher (Hieu, 2004). Isorggroductivity is thus the key to increasing the
returns from forestry and expanding production $br@ea. Low investment has led to very low
productivity levels of about 4 cubic meters pertasz per year, on average. Commercially
managed plantation forests can reach productiewgls of over 15 cubic meters per ha per year
(McNamara, 2006).

Table 6 reports the results of the analysis wheressume a doubling of productivity in production
forest area is possible. Assuming that net foreptation remains the same (so that stocks would be
exhausted over a 20 year period as in the basarsggand the wood extraction shares remain the
same (10 percent industrial roundwood), per capéalth from timber resources would double. If
we assume productivity increases and all produasidar industrial roundwood, per capita wealth
would increase 11 fold. However, a more realistienario is one where the share of industrial
roundwood increases such that fuelwood demand remedstill met. With increased productivity,
this amounts to roundwood accounting for about Bftgnt of total wood extraction. In such a

scenario, per capita wealth increases 6 fold weab the base scenario.
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Table 6. Wealth from timber: forest productivity and production patterns

Wood production
Roundwood productiol
(million n?)

Fuelwood production
(million n)

Annual increment, plantatior
forest (million )

Annual increment, natural
forest (million )

Net depletior

(million n?)

Time to exhaustion
(years)

Wealth per capita

Wealth ratio relative to base
scenario

Base Scenario

2.4¢

23.0¢

8.99

5.17

11.31

20

15

Double
productivity and
10% share
roundwood
3.9¢
35.6¢
17.99

10.34

11.31

20

31

2

Sensitivity Analysis
Double Double
productivity and productivity and
50% share 100% share
roundwood roundwood
19.8:2 39.6¢
19.8: 0.C
17.99 17.99
10.34 10.34
11.31 11.31
20 20
91 165
6 11

Notes: In all scenarios, we assume the forest velamailable for wood supply is 230.3 milliort,m
based on 2.2 million ha of plantation forests artdb Znillion ha of natural production forests.

Extraction time horizon. Relative to Vietnam’s forest resources, curretegaf extraction imply

it would take 20 years for Vietnam to exhaust itsrent stock of wood supply available in

productive forests. Table 7 reports the resultghef analysis of the impact of increased wood
extraction path on per capita wealth from foresowces. In this analysis, we assume wood
extraction happens at a faster rate, so that dusxeilable stocks are exhausted in half the tihe (

years). This would result in wealth per capita dasmg to 86 percent of wealth in the base
scenario. Conversely, if Vietham depletes its aurstock of timber slower, then per capita wealth
increases. However, the increase in per capitaetimiealth from slower depletion is moderated by

lower rents generated by lower production leveld #re effects of discounting over a longer time

period.
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Table 7. Wealth from timber: extraction time horizon
Base Scenario Senditivity analysis
Slower Faster Faster forest
forest forest depletion and
depletion depletion  double productivity
Wood production
Roundwood production 2.44 1.98 3.68 5.00
(million n?)
Fuelwood productic 23.04 17.84 33.1 45.86
(million nT)
Annual increment, plantation 8.99 8.99 8.99 17.99
forest (million )
Anlju_al increment, natural forest 517 517 517 1034
(million nT)
Net depletio 11.31 5.66 22.62 22,62
(million n?)
Time to exhaustio 20 40 10 10
(years)
Wealth per capita 15 16.4 12.6 17.4
Wealth_ ratio relative to bas 1.13 0.86 1.20
scenario

Notes: In all scenarios, we assume the forest velamailable for wood supply is 230.3 millior?,m
based on 2.2 million ha of plantation forests artb Znillion ha of natural production forests

Vietnam currently maintains strict controls on waodraction volumes from natural forest to avoid
depletion of its timber resources. However, illelgglging is known to take place to meet existing
wood shortages. A more sustainable alternative e@etrthis wood shortage would be to increase
forest productivity. Our analysis shows that pepitzatimber wealth could indeed be maintained,
even with increased extraction volumes and/or fastdraction rates, as long as increased
extraction is the result of improvements in produist This suggests that productivity

improvements in the forest sector can be an impbn@eans of meeting timber needs without

eroding Vietnam’s timber asset base.
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Case study: Forestry Policy Analysis

With an understanding of how each of the factossulsed above affect per capita wealth from the
forestry sector, Table 8 reports the results ofahalysis of the impact of increasing production

forest area by 3 million hectares. It seems redserta assume that such an increase in productive
forest area would be mostly met by commerciallyeoted forestry operations, such as forest
plantations. Such operations would be more prodediian existing small holder forestry farm

operations, and most likely would gear their pragucto more valuable forest products, such as
industrial roundwood. We thus assume that that 3hmillion hectare increase in forest area

amounts to 2 million hectare increase in plantafanest area and 1 million hectare increase in
natural forest area (through regeneration effok#g. assume that productivity doubles to 8 cubic
meters per hectare per year, but only in plantatwwasts. Finally, we assume that the share of
roundwood in total wood production increases top®@cent. In this case, the per capital wealth

from forestry would increase 8 fold, amounting i®$ for each Vietnamese citizen.

In the above scenario, the additional 3 milliontaees of forest area produce a substantially larger
amount of industrial roundwood - an increase frdme turrent 2.5 million cubic meters of
roundwood to around 26 million cubic meters of rdwood. Clearly, there may not be an internal
market for such an increase in industrial roundwpaatuction, and the implications of such an
increase in supply must be carefully considerawesit could decrease farm gate prices. However,
the industrial roundwood export market in the ABgeific region is a large one - 70 percent of all
internationally traded tropical wood products amaged in this region between 2001 and 2005
(ITTO, 2007). This is particularly fuelled by dentafrom China, whose import of roundwood
more than doubled between 1993 and 2003 and nowisst well over 10 million cubic meters per
year (ITTO, 2007). Although industrial roundwoodni®re valuable, there is still a large demand
for fuelwood, in Vietham and the Asia Pacific ragid\imost of half of Vietham’s rural households
depend on fuelwood as their primary energy for co@kThe percentage is much higher between
60 and 90 percent—for some Provinces in the Nortparhof Vietnam (VARHS, 2007). Although

it is decreasing, demand for fuelwood is estimatetie around 10 million cubic meters in 2010
(Hieu, 2004)"?

12 Increasing energy efficiency of wood cooking stweuld further decrease demand for fuelwood, wnélshift to
other fuel sources takes place in Vietnam.
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We thus consider an alternative scenario with aaldit forest area as before, but which maintains
fuelwood production at current levels of about 28iom cubic meters per year. In this scenario,
there is no timber extraction from natural forestly from productive plantation forests. In this
scenario, per capita wealth would increase 7 feldtive to the base scenario. This suggests that
Vietnam could meet its fuelwood needs and substiytincrease production of industrial
roundwood, without further exploitation of its nedliforests. This can be accomplished by an
increase the area of plantation forests by 2 millectares and improving productivity levels in
these plantation forests. Such a policy would mby preserve natural forests, but also substamwtiall
increase the wealth generated by timber resources $15 per capita to $104 per capita. By
contrast, without productivity improvements andh#tgoward higher value industrial roundwood
production, the 3 million hectare increase in for@®a alone increase per capita timber wealth
between 1.5 and 2 times relative the base scemmending on whether or not timber continues to

be extracted from natural forests.

Another interesting policy scenario to considewisgat would Vietnam'’s timber wealth amount to,
if the country could meet its energy needs by otheans than the use of fuelwood? In such a
scenario, assuming plantation forests increase tmllibn hectares and plantation forests become
twice as productive as before, if all wood extrdoteere roundwood (from plantation forests only),
then Vietnam’s forest wealth per capita would ilase 15 fold relative to the base scenario.
Although achieving the increase in plantation for@®a of 2 million hectares and doubling of
productivity in these plantation forests are anoliéi goals and not without costs, the analysis
suggests that the benefits from more sustainalMelalement of Vietnam forestry sector are indeed

substantial.
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Table 8. Policy Analysis—Increasing forest area b million hectares
Forest + 3 mil ha, + 3 mil ha, +2 mil ha plantation
area increased increased only, increased
increases productivity productivityand  productivity and 50%
by 3 mil ha and 50% share 100% share share roudnwood
roundwood roundwood

Forest stock available for
wood supply

Plantation production forest 421 421 421 421
(million ha) ’ ' ' ’
Natural production fores

(million ha) 3.55 3.55 3.55 na
Forest volume available fc 545 o7 395.27 395.27 278.19
wood supply ( million m3)

Wood production

Roundwood productio

(milion m3) 3.56 26.37 52.74 22.79
Fuelwood production 32 07 26.37 0.0 22 79
(million m3) ' ' ' '
Annual increment, plantation 1711 34.22 34.22 34.22
forest (million ) ' ' ' '
Annual increment, natur: 720 720 720 na
forest (million rf) : ' '

Net depletion 11.31 11.31 11.31 11.31
(million m3)

Wealth per capita (in 2000$) 28 121 219 104
Ratio of wealth relative t

base scenario 1.90 8.28 15.05 7.15

Notes: Time to exhaustion in these scenarios iiseedo 35 years (relative to 20 years in base
scenario), as a result of increased forest voluaéable for wood supply.

Finally, we consider a scenario for Vietham’'s foresanagement where the policy goal is to
maintain productive forest stocks and harvest amtyemental growth. Table 9 reports the results
of the “sustainable yield” forest management sdendhe analysis shows that if current productive
forest resources were managed according to thaisaite yield condition, Vietham would not be

able to harvest enough timber to meet its curreatls, so a lot of wood would have to be imported.
In this scenario, Vietnam’s forest would never kRagisted as only additional increment would be

harvested. However, the wealth accrued over thevaet time period is reduced by nearly 50
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percent. The only alternative to raise forest ougnd wealth under the sustainable harvest criteria
would then be to increase forest area and incréasst productivity, both of which requires
investments be made. If productive forest areancseased by 3 million hectares, then the
sustainable yield forest management approach weesdlt in per capita wealth from timber
resources increasing 1.7 times relative to the beseario. With an additional 3 million hectares of
forest area, Vietnam could meets its current woebls, as well as increase wealth generated from
forest resources. However, even higher wealth &s@e could be generated by increasing
productivity of productive forests. If we assumeductivity doubles, then per capita wealth would
increase 3.5 times relative to the base scenahis.df course assumes that the additional output of
the forestry sector does not affect market conastiand prices for roundwood and fuelwood.
However, given that Vietham’'s estimated fuelwoodndad is expected to decline rather than
increase, a more realistic scenario is to allowefgreater share of roundwood in timber production.
Assuming that the share of roundwood increase® tpescent, with the additional forest area and
increased productivity, the per capita wealth friomber resources would increase 10 fold relative

to the base scenario.

The economically optimal forest management policguld not require that harvest equal

incremental growth. Therefore, the above scenaripist an extreme example to show that even
under the most strict sustainability criteria, g@sing forest area and improving forest management,
SO as to increase yield, can significantly incretige value of timber resources. It is beyond the
scope of this analysis to consider the optimaldbreanagement for timber resources in Vietnam.

This would require much more detailed data tharsed for the purpose of this broad analysis.

Table 9. Policy Analysis: Sustainable yield foreshanagement—harvest equals incremental forest
production
Sustainable Sustainable Sustainable Sustainable yield,
yidd yield and yield, 3 million 3 million ha,
harvesting additional ha and double double product.,
3 million ha productivity and 50%
roundwood
Forest stock available for
wood supply
Plantation production forest 2.21 4.21 4.21 4.21
(million ha)
Natural production forests 2.55 3.55 3.55 3.55
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(million ha)

Forest volume available for 230.27 395.27 395.27 395.27
wood supply

(million m3)

Wood production

Industrial Roundwoo: 1.4Z2 2.4: 4.8¢€ 24
production

(milion m3)

Fuelwood production 12.74 21.91 43.74 24.3
(million m3)

Annual increment, plantatic 8.9¢ 17.11 34.2: 34.2:
forest (million rf)

Annual increment, natural 5.17 7.20 14.40 14.40
forest (million )

Wealth per capita 15 25 50 150
Weallth ratio relative to bas 1 1.7 3.5 10
scenario

Notes: Net depletion is zero in the sustainabliseenarios, as only incremental growth is haeagest
each year.

Next we examine the wealth generated from otheestoresources, such as non timber forest
products, as well as indirect forest benefits, sa€lsoil and water protection, recreation, androthe
environmental benefits. These estimates are bas#étecamount forest area allocated for protective

and special use purposes, since in these areasistHétle or no timber extraction.

Non Timber Forest Resources

Forests in Vietham contain an abundant and widgeraf non timber forest products (NTFP), such
as edible animal and plant products, medicinalaodnatic plants, and raw materials for handicraft
and construction, among other things. The valuédarvested NTFP in Vietham has increased
rapidly in the last 15 years, amounting to reverafegpproximately $290 million (FAO, 2005). It is

interesting to note that the estimated revenuesrgéed from the harvest of NTFP actually exceed
that of harvested wood products, which was appratéty $170 million in 2005 (FAO, 2005).

Commercial production of NTFP has become an impotiasiness in Vietnam, earning 3.6 percent
of foreign exchange earnings in 1990). The mostmemially important NTFP are exudates

(natural resins), which account for 95 percentefreported value of NTFP (Tien, 1994).
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In our analysis, non timber forest benefits arei@dlusing a benefit transfer approach. Although we
have estimates for Vietnam of the gross value oFRharvested, these values only reflect the
direct use values of NTFP from forest resourcesrd&hare, however, other important benefits
provided by forested areas than just harvestedugtedForests provide watershed protection, soil
erosion protection, recreation benefits, etc.—valumeish are often not accounted for because these
are indirect benefits. Their values, however, as¢ s important as the values of directly consumed
forest products. In the absence of estimates ofritheect benefits of forest areas in Vietham, we
use values obtained in the literature of valuattdmon timber forest benefits. These values are
estimated to be about $159 per hectare (in 20@B®)dveloping countries of which NTFP account
for approximately two thirds of the value (WorldrBa 2006).

Assuming that 50 percent of non productive fores@aais accessible for NTFP harvesting and
provides other indirect benefits, we can then esténthe net present value of non timber forest
resources for Vietnam. Non timber forest resoumegietnam generate $87 per capita of wealth.
Interestingly, that is more than the wealth geregtdty timber resources. Two thirds of this value,
or about $58, would be the expected value genefated harvested NTFP. The order magnitude
corresponds well with the estimated gross valueooimercial NTFP for Vietnam, which amounts
to $54 per capitd® However, these estimates are highly dependenh@mrnount of forest areas
which is assumed to be accessible to NTFP hargeatid providing other indirect benefits. If we
assume 75 percent of forest areas provide bemeditsad, the total non timber forest wealth would
be $131 per capita. Conversely, if only 25 percoéribrest area is assumed to provide benefits, then
the non timber forest wealth would amount to $#4d assume that only 10 percent of the forested
area in Vietnam provides such benefits, then nobér forest wealth is $17 per capita or about the

same value as wealth from timber resources.

About 38 percent of the Vietnamese population iiver near forests and many depended on NTFP
for subsistence and income generation. In the nadurdreas of Vietnam, in particular, NTFP
generate higher income potentials than rice proalucNTFP also have important social benefits,
as one hectare of forest area in NTFP cultivatequires 10 times more labor than one hectare of
forest area in timber cultivation (Tien, 1994). Generate further benefits from its non productive

forest areas, policies must aim at supporting #reekbpment of NTFP on a sustainable basis. A

33 It is likely that the reported value of NTFP areunderestimate of the real value of NTFP, sinceymNTFP are not
commercially traded.
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recent study on the value of Vietnam’s NTFP ideggif300 high economic value species of six
groups of products for potential commercial deveiept’* We therefore analyze the potential

impact of increasing the harvest of NTFP on nonb&mforest wealth. Investments can be a
combination of activities that increase the amamd number of harvest products and/or improve
the productivity with which these products are leasted. If we assume that investments could
generate twice as much value from harvested NTHB asrrently the case, then the total wealth

from non timber forest resources could potentialtyease from $87 per capita to $116 per cdpita.

Protected Areas

The last set of wealth values derived from forestources account for the benefits of protected
areas. Vietnam has approximately 2 million hectafdsrest area that are designated as special use
forest areas. These special use forest areas arassie for the purpose of conservation of
biodiversity and other environmental benefits. Soaiethese special usage forests may have
households living inside their designated areassamde of the forest land may be allocated for
agricultural, forestry or fishery activities. Remgiof special usage forest area may also be perdnitt

in limited cases for ecological tourism and langechusinesses (Hieu, 2004).

The value of protected areas is generally measutieebwillingness to pay for such benefits.
However, in this study the value of protected aie@stimated from a “quasi opportunity cdSt”
which is measured by returns which could be geedriiom alternative use of the forest land set
aside for protection. More specifically, we valuetected areas at the lower of per hectare returns
from pasture land and crop land. The value of ptetkarea is then capitalized over a 25 year time
horizon, using a 4 percent discount rate. Thikesapproach used in thiéealth of Nationseport
(World Bank, 2006). It should be noted that sughrapch, which reflects the opportunity cost of
conservation, likely captures the minimum valu@ftected areas. This alternative is chosen
because estimating the complete value of protestegss, which include many indirect benefits,

existence and bequest values, is rather difficuitriplement.

* The report on “Non Timber Forestest Products ietivam” was released in Hanoi on August 17, 200@.reksearch
was carried out with support and funding from thethérlands.

'3 This scenario assumes that net value of NTFP igeBent of gross value of NTFP reported in the Fs€essment.
In other words, we assume that the rental rat®lTd¥P is 80 percent of market price.

16 A quasi-opportunity cost is defined as the paynmer the opportunity cost that is received bysouece, or factor
of production, in the short run. The notion of quast is similar to economic rent which is paymemtrevenue
received over opportunity cost. The key differeiscthat quasi-rent is a short-run phenomenon.
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Using the present value of agricultural land reéatsalue Vietham'’s protected areas, we obtain an
estimated value of $196 per capita wealth. Thiswatsto 6 percent of total Viethamese wealth.
Protected areas are an asset for the future ohafiés development, to the extent that these
preserved assets support growing industries suclecasourism, bio-prospecting, and carbon
sequestration trading. Establishing and maintaimngtected areas is not without cost, as these
estimates suggest. The adoption of policies anéninges to capture the values generated by
protected areas are thus important to ensure pfipercing and management of Vietnam’s special

use forest areas.

Since the 1990’s Vietnam has increased its fonest eonsiderably—from 9.36 million hectares to
12.92 million hectares in 2005. All of the increasdorest area has been in forest designated for
the protection of soil and water and for conseoratias production forest area actually declined
slightly during this time period. The analysis heh®ws that these conservation oriented forest uses
generate higher wealth values per capita than ptaduforests.” Thus the results of this analysis
thus support Vietnam’s policy of increasing foresea devoted to more conservation oriented

purposes.

" However, it should be noted that values estimfiedifferent forest uses to some extent depenthemmethodology
used in the valuation. Therefore, the more consiee/aaluation methodogy is generally preferred.
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7. Conclusion

Vietnam has experienced rapid economic growth rates substantial poverty reduction over the
past decade. But is Vietnam’s economy on a su$tigrdevelopment path? This study sheds light
on this issue by estimating the capital value oftiam’s natural resource wealth based on the
resource rents generated by natural resource asseltsded in the analysis are estimates of the
contribution of agriculture, pasture, and forestdaesources, and mineral resources to Vietnam'’s
wealth. The estimate of resource values are basedeopotential net income flow which could be

generated from these resources over a 25 yeardperio

Natural capital accounts for a larger share of theal lower income countries. We find that in

Vietnam, the natural resources considered in tlagysis account for almost a third of total wealth
(30%). As countries develop, natural resourcesesludrtotal wealth generally decline, as the
contribution from physical and human capital to kreancreases. However, even though natural
resource share of wealth falls, their total valu# generally increase if resources are managed
sustainably. Thus the estimation of natural resouvealth for Vietham provides a benchmark to
evaluate the sustainability of its economic deveiept efforts. Economic growth which is based on
the mining of natural resources will not bring lolagting development benefits if not compensated

by other increases in produced and human capital.

Agriculture crop and pasture land together accduntthe largest share of Vietnam's natural
resource wealth, 34 and 17 percent respectivelig i§hn line with the findings of wealth from the
agriculture sector for other low income countriaad the results are quite robust to alternative

assumptions and scenarios.

Vietnam also derives an important share of its m@twealth from minerals (40 percent),

particularly, oil, natural gas, and coal. The cilnftion of these mineral resources to Viethamese
wealth has increased not only as a result of istngamarket prices for these resources, but also
because of increased volumes extracted followingestments leading to the discovery and

exploration of new deposits. However, the resulits mineral wealth are more sensitive to
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assumptions regarding the future stream of prodoctiolumes and prices. Uncertainty about
extraction costs for Vietnam and existing stoclelevior these minerals are also an important factor
in the variability of potential future rents. Thusjs important to remember that due to the finite
nature of these non renewable resources, the gamerated from these resources should be

invested in human and physical capital resourcestder to support future wealth growth.

Forest resources account for approximately 9 peafeviietnam’s natural wealth. Among the many
alternative forest uses, forest land allocatedpfotection generates the highest share of thisevalu
(6 percent). Non timber forest products, surprisingccount for a larger share of the wealth value
as do timber resources. This is partly explained w@ulimits on timber extraction in Vietnam, and
also the share of timber extracted which is accaiibr by low value fuelwood. However, the
analysis also shows that the wealth from timbeousses could be increased considerably, without
leading to depletion of forest resources. Thislwamccomplished by improving forest productivity
through active forest management, as well as sgifthe supply of timber production towards

higher value industrial roundwood.

The forestry policy analysis case study presenbedimpact of alternative policy scenarios for
forestry management. One such scenario analyzekeis/iethamese policy goal of increasing
production forest area by 3 million hectares. Témults suggest that wealth from timber resources
could be doubled by expanding the productive foaesa - particularly if most of this expansion in
production forests occurs in plantation forestsh# increase in forest area is also accompanied by
increased productivity through active forest mamagyet and a shift towards higher value
roundwood timber, then the wealth generated fronbér resources could increase 7 to 8 fold. An
alternative scenario considered is the sustaingbld management scenario. The results show that
strict adherence to the sustainable yield critevizuld reduce timber wealth. However, with
implementation of the 3 million hectare programpmwvements in forest productivity, and shift to
higher valued roundwood timber, the total supplytiofber and wealth generated from it could
substantially increased even while meeting theasueble yield criteria. Thus, the forestry analysis

suggests much potential exists for increasing thealtv generated from productive forest
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resourced® It also confirms Vietnam’s policy of increasingrést area for protective and

conservation purposes, as these uses generate wghkh values per capita.

The estimates of natural resources value providetiis analysis are based on data from 2000 to
2005, from a wide variety of sources—ranging froteiinational publications to local estimates of
production costs. The estimation of value is baseduture rents, which requires a number of
simplifying assumptions be made, in order for clatans to become tractable. As better
information about the specific course of developinfen a particular resource becomes available,
the precision of the estimates could be improveshti@uous updating of forecast rents, at about
every 3 to 5 five years, should provide policy make&ith good information upon which to evaluate
past policy decisions and consider the impactsa@b@sed new policies affecting natural resources.
Thus, the framework developed for this estimatidnmatural resource values should prove as

valuable a tool of policy analysis as the estim#temselves.

'8 The potential benefits generated would of couessdrto be compared to the costs of achieving suatomes, as
well as with alternative land uses.
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