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Abstract 

The rapidly changing global economic environment and domestic economic reforms in Viet-

nam have brought the issue of comparative advantage of the rice sector to the forefront. In 

recent years, Vietnam has had to compete in an increasingly competitive rice export market. 

This paper examines the fluctuations in the comparative advantage of Vietnamese rice 

production based on different scenarios of trade liberalisation and economic reform in Viet-

nam. To do this, a Policy Analysis Matrix (PAM) was used in conjunction with an econo-

metric model. 

The study involved simulation of a large number of scenarios of trade liberalisation and 

macroeconomic reform, using variations in a single factor and in a group of factors such as 

product price and input costs, i.e., the price of imported fertilisers, land, water and labour 

costs, etc. The empirical results show that in 1998 (the baseline scenario), the comparative 

advantage in rice was relatively high and that the use of domestic resources – i.e., land, labour 

and water – was efficient in economic terms. The estimated DRC elasticities in respect of the 

world rice price and the shadow exchange rate in 1998 showed a considerably improved com-

parative advantage. The estimated DRC elasticities for land rent, the social costs of labour, 

the import price of fertilisers and irrigation water charges were small in absolute values indi-

cating small and negative impacts on comparative advantage with a rise in these prices. The 

results of sensitivity analyses revealed that the comparative advantage of rice is very sensitive 

to changes in its export price. In addition, the exchange rate and land rent are also important 

determinants of the rice sector’s comparative advantage in Vietnam. Other empirical results 

show that Vietnam is still likely to retain its comparative advantage in rice production in the 

next decade; however, its comparative advantage might be seriously affected or even dis-

appear entirely if Vietnam is exposed to a number of unfavourable economic conditions 

simultaneously.  

The major recommendation of this paper is that production should be diversified, with 
appropriate agricultural policy support, within a broader framework of macroeconomic 
transformation and trade liberalisation. 

 
Keywords:  Comparative advantage, rice production, PAM, DRC, agricultural 

diversification, trade liberalisation, Vietnam. 
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Comparative advantage of Vietnam’s rice sector under different 
liberalisation scenarios - A Policy Analysis Matrix (PAM) study 

 

Nguyen Manh Hai and Franz Heidhues 

1 Introduction 

During the 1980s, Vietnam found itself facing increasing economic and trade difficulties 

resulting from the collapse of the former Soviet Union and the socialist regimes of eastern 

Europe. Vietnam’s former principal sources of aid and major trading partners were cut off 

simultaneously. In addition, the domestic economy was increasingly showing the signs of 

large-scale inefficiency, the legacy of central planning and heavy subsidisation of the 

economy pursued by the country for decades. Economic reform in Vietnam, which began in 

1986, also called ‘Doi Moi’ (meaning renewal or renovation), was not an ordinary Govern-

ment economic directive, but a fundamental policy reform with the main aim of shifting Viet-

nam from a centrally planned to a market-oriented economy. Like many other economic re-

forms, Doi Moi is a prolonged process, largely the result of adapting the system ‘from below’, 

a process during which much is learned through experience (DE VYLDER, 1996). 

As part of the economic reforms, trade liberalisation has been pursued in terms of both do-

mestic and international trade. The main features of domestic trade liberalisation are price 

reform, which leaves most prices to be determined by the market, and the removal of internal 

trade barriers that segment markets. Foreign trade reform was the key element of trade 

liberalisation during the last decade. Vietnam became a member of the ASEAN Free Trade 

Area (AFTA) in 1995, thereby experiencing a new kind of relationship in AFTA, based on 

interdependence and cooperation for mutual benefit.  

The results of economic reform in Vietnam began to emerge a little later, from 1991 onwards. 

The economic growth rate reached 6% in 1991 and, for the first time, more than 8% (8.7%) in 

1992 (EIU, 1996). Living standards improved significantly as market mechanisms came into 

play. The country’s per capita GNP increased from US$ 170 in 1993 to US$ 240 in 1996 and 

US$ 370 in 1999 (WORLD BANK, 1990-2001). However, it is a fact that Vietnam is still a 

country at an early stage of development. Agriculture is a very important sector of the 

economy and provides the principal source of employment, accounting for about 70% of the 

total labour force over the period 1990-1998 (ANZDEC, 2000). In agriculture, the food crop 
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sector plays a substantial role, with rice being the principal crop. The share of rice in total 

food crop output has increased over time, reaching 91.5% in 1999 (NGUYEN & HEIDHUES, 

2000). 

In the new domestic and international context marked by macroeconomic reforms and trade 

liberalisation, the rice sector in Vietnam benefited from a more open market, but it also faced 

tougher competition. Although, in terms of its export volume, the share of Vietnamese rice in 

the world export market increased during the last ten years, the real competitiveness in terms 

of comparative advantage of Vietnamese rice sector in effect, is still an open question.  

In general, there is an effect on the production costs of agricultural products, as the prices of 

their inputs change due to import tax reductions introduced in accordance with Vietnam’s 

AFTA commitments. In the case of rice, input costs such as fertiliser, fuel and pesticides will 

change as a result. On the other hand, it also means that domestic production of these products 

will no longer be protected. Trade liberalisation may induce some changes in factor markets 

as well. Land and labour in rural areas are likely to become more expensive in the future, al-

though they are currently low compared to those of other countries in the region. Economic 

reform and trade liberalisation will certainly bring about changes in macroeconomic policies 

such as exchange and interest rate policies, etc. All of these changes working in different 

directions will affect the comparative advantage of rice production in Vietnam. This has been 

a concern in Vietnam for many years.  

This paper is an attempt to answer the question to what extent and in which direction the com-

parative advantage of rice production will be affected given a change in each, or a number of, 

its determining factors. The paper starts in analysing the current level of comparative advan-

tage of Vietnamese rice, and identifies the major factors determining it. In the next section, 

the methodology and data are described. Section three analyses the estimation procedure and 

scenarios examined, while the empirical results are summarised and discussed in section four. 

The paper ends with conclusions and policy recommendations, which show, among other 

things, the relevance of a diversified agriculture in Vietnam. 
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2 Methodology and data 

2.1 The concept of comparative advantage, PAM model and the data  

The comparative advantage concept used in this study is referred to comparative cost advan-

tage in David Ricardo’s theory which is presented in any economics textbook. In that sense, 

the comparative advantage of rice production in Vietnam is estimated implying a cost com-

parison to “the rest of the world”. 

The ‘core’ model used for simulations is a Policy Analysis Matrix (PAM). This can be de-

scribed as a product of two accounting identities, one defining profit as the difference 

between revenues and costs, and the other measuring the effects of divergence (distorting 

policies and market failures) as the difference between observed parameters and parameters 

that would exist if distortions were removed (MONKE & PEARSON, 1989). The PAM re-

sults for a production system can help to determine simultaneously the economic efficiency of 

the system, the level of distortion on the input and output markets, and the extent to which 

resources are transferred among agents. The PAM can be considered as a simple static general 

equilibrium and policy-oriented simulation model (MONKE & PEARSON, 1989). The PAM 

has features of a general equilibrium model in that it takes into account the interdependencies 

between rice sector and other input sectors including factor markets for rice. It is static as it 

considers economic factors at a given point of time. The advantage of PAM is that it allows 

the disaggregation of the production activities and their costs. The cost components are ex-

amined directly and to a very detailed degree. It can be utilised to test a wide range of policy 

options which affect any stage of production chains. The PAM model applied for the rice sec-

tor in Vietnam is adapted from (MONKE & PEARSON, 1989) and can be presented as fol-

lows: 
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Table 1 Policy Analysis Matrix 

Costs of   

Revenue Tradable inputs Domestic factors 

 

Profit 

Private Prices A B C D 

Social Prices E F G H 

Effects of diver-

gences 

I J K L 

Note:  

D= A-B-C ,      H= E-F-G 

Output transfers: I= A-E,      Tradable input transfers:  J=B-F,   

Domestic factor transfers: K= C-G   Net transfers: L=D-H or L=I-J-K 

 

The detailed formulae of the matrix components are1: 
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1 , , W , W ,  and :  are prices of input i, domestic factor j and product c measured in 

private and social prices respectively. T : quantity of product c produced per unit of observation (for example 

per hectare). Q , : quantity of input i and domestic factor j used in producing the product output. n, m: 
respectively, number of tradable inputs and number of domestic factors used in the production system. 
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From the information provided by the PAM, a number of indicators of protection and com-

parative advantage can be derived. The formulas of these parameters can be presented as fol-

lows2: 
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In this study, the PAM is applied to the case of rice production in An Giang province, which 

is located in the Mekong River Delta of Vietnam. An Giang province – the country’s biggest 

rice producer, with an output of 2.1 million tonnes in 1999 (GSO, 2001) has been a stable 

supplier of rice exports and has always been one of the top two rice exporting provinces in 

                                                 
2  NPC = Nominal Protection Coefficient, which shows the overall policy distortion in the product market; NPI 
= Nominal Protection Coefficient on tradable inputs, which shows the policy distortion of all tradable input 
markets as a whole; EPC = Effective Protection Coefficient, which measures the combined policy effects in both 
product and tradable input markets; DRC = Domestic Resource Cost Ratio, which reflects the opportunity cost 
of the domestic resources involved in the production of the commodity and measures the comparative advantage 
of the product. 
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Vietnam during the last decade. It is therefore a good representative for Vietnam in this -

respect. 

The data used for this study come from different sources and include both micro- and 

macroeconomic data in the form of primary and secondary data. The micro-data were ex-

tracted from the results of a production cost survey carried out by the Government Pricing 

Committee of Vietnam in An Giang province. In this survey, 50 farm households were inter-

viewed in Tan Chau and Chau Phu districts for the 1997/1998 winter-spring rice crop season. 

Another survey was undertaken by the author for a range of other information such as land 

rent, land category, local transportation costs, labour costs, etc., for the province in 1999. Data 

on the detailed costs of exporting rice and importing fertilisers were also collected from the 

Government Pricing Committee of Vietnam. In addition, macroeconomic data such as ex-

change rates, inflation, economic growth, rice indicators, trade volumes, export and import 

prices, export and import tariffs, tax reduction schedules, trade policies, water charges and 

other agricultural policies, etc., were gathered for the base year of 1998 and for the period 

1999-2000. These data were collected from the Ministry of Agriculture and Rural Develop-

ment of Vietnam, the Ministry of Trade, the General Statistical Office, the Government 

Pricing Committee, the State Bank, the local offices of the World Bank, UNDP and FAO in 

Vietnam. Other secondary data such as data on AFTA and its progress, information on the 

ASEAN countries, world rice output and exports, the world market share of rice etc. were 

obtained from websites of the ASEAN Secretariat, FAOSTAT, the World Bank, IMF and a 

number of publications. 

2.2 Estimation procedure and scenarios: A PAM in conjunction with an econometric 
model 

With the PAM the current comparative advantage of Vietnamese rice and the level of protec-

tion were estimated. Firstly, the baseline scenario, which was established for the case of 

1997/1998 winter-spring rice production in An Giang province, was simulated with a standard 

PAM for an agricultural product. 1998 is an “average year” for the period 1995-2000 in terms 

both of rice production output and rice export volume in Vietnam. All the calculations in the 

PAM were conducted on a hectare basis and in Vietnamese currency, the Vietnamese dong 

(VND). 
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With farm budget data and relevant macroeconomic data, the PAM was estimated in the steps 

outlined by YAO & TINPRAPHA (1995): (1) classifying and decomposing input items into 

their corresponding tradable, non-tradable and transfer payments (tax or subsidy) compo-

nents; (2) estimating social prices (or shadow prices) of all the input items and products (rice 

being one of them); (3) constructing commodity and system budget tables; and (4) con-

structing the PAM and deriving relevant policy parameters.  

In step (1), material inputs such as imported fertilisers, seeds, pesticides and herbicides, fuel, 

pumping, land preparation and harvesting services, farm transportation and farm tools, and 

pure non-tradable inputs like land costs, labour costs, water charges and interest costs are de-

composed into their corresponding tradable, non-tradable and transfer payments components. 

In step (2), the shadow exchange rate as the rate that affects all social values of tradable 

components is estimated. In this process, the UNIDO approach is followed, and the free trade 

exchange rate referred to in BRENT (1998) is used as the shadow exchange rate. A social 

conversion factor3 is calculated and used to convert the official exchange rate to the 

corresponding shadow exchange rate. Having obtained the shadow exchange rate and carried 

out the cost decomposition of inputs and rice as output, the next step is to estimate their im-

port parity and export parity prices in social values, as these served as the basis for formu-

lating the commodity and system budget tables in step (3). Social values of pure domestic 

factors are treated differently, and are estimated according to the principles of opportunity 

costs. The proxy for the opportunity cost of using land is estimated by the actual payment that 

a farmer in the study area makes for using the land. This is the sum of the state rent for land 

(the so-called agricultural tax) and the private market rent for land. Taking into consideration 

the approach used by AHMED (1983) and YAO & TINPRAPHA (1995), the shadow price 

for labour is estimated using the weighted average of peak-season and off-season wage rates. 

In addition, the unemployment rate is also taken into account in calculating the shadow price 

of labour. Having estimated all social values, the PAM is then formulated, summarising both 

private and social values in the rice production process. Based on the estimated PAM, policy 

                                                 

3 )1(.)1(.
../

mx tMtXe
MXeFTEROERSCF

++−
+

==
η

η
   

Where: SCF: social conversion factor; OER: official exchange rate; FTER is the free trade exchange 
rate; X & M are total export and import values respectively (in F.O.B and C.I.F prices respectively);  e  
is the average export demand elasticity; η is the average import supply elasticity; tx and tm are the 
average export and import tax respectively. 
Source: BRENT (1998) 
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parameters like NPC, NPI, EPC and DRC are derived for the baseline scenario. The resulted 

figure for DRC reveals the comparative advantage of Vietnamese rice at the time of investiga-

tion. The concrete results of the baseline scenario will be discussed in section 3 of this paper. 

In order to see the changes in the comparative advantage of Vietnamese rice production under 

different scenarios of transformation and trade liberalisation, sensitivity analyses are con-

ducted, both by varying individual and a combined group of factors. The general procedure 

used for these sensitivity analyses can be seen in Figure 1. 

The sensitivity analyses at the first level are carried out by changing individually world rice 

price, shadow exchange rate, price of imported fertilisers, social cost of labour, irrigation wa-

ter charge, and the market rent for land. Different variation scenarios are conducted for each 

of the determining factors, resulting in corresponding changes in comparative advantage. The 

elasticities of comparative advantage of Vietnamese rice in respect of input and output factors 

are also estimated. The results are discussed further in section 3 of this paper. 

The second level of the sensitivity analysis procedure is described in Figure 2. At this 

level, selected assumptions need to be made as it is confusing to examine changes in all de-

termining factors for comparative advantage simultaneously. 
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Figure 1 Impact of trade liberalisation
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Figure 2 Procedure for examining combined effects on the comparative advantage 
of Vietnamese rice 
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As may be seen in Figure 2, the changes in imported fertiliser costs and in the export rice 

price not only result in a change in costs and revenues respectively; they also affect rice yield. 

This change in the rice yield, in turn, leads to a further change in revenues. The overall impact 

of these changes in social costs and revenues on the comparative advantage of rice can then 

be seen in the resultant DRCs, which are a measure of comparative advantage.  

The underlying macroeconomic assumption in these simulations is that the economy of Viet-

nam continues to grow at the same rate as in 1998-2000, i.e., at around 5% annually. It is also 

assumed that the trade liberalisation schedule will continue to be implemented. During the 

transformation and trade liberalisation process, it is assumed that costs of domestic resources 

increase rather than decrease, due to their increasing scarcity. Imported fertiliser prices have 

fluctuated frequently during the last ten years and therefore changes in these are considered 

and simulated in both directions. Specifically, the costs of tradable input items in rice produc-

tion are assumed to fluctuate at the same rate as imported fertiliser prices in this study. Shar-

ing the view of WAILES et al. (2000) concerning the world rice price for the coming years, 

the simulations assume that rice price will decrease slightly by the year 2010. 
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The ‘core’ estimation procedure at the second level of sensitivity analysis includes an estima-

tion of a rice yield function. The estimated function results are used as ‘inputs’ for the PAM. 

The independent variables for the function were chosen on the basis of the work of KAKO et 

al. (1999), KAVCIC et al. (1999) and HUANG & CHEN (1999), although the independent 

variable sets are not the same. In this study, the rice yield function is assumed to be a function 

of rice price, input prices and technological change. The functional form used is a Cobb-

Douglas model in its logarithmic transformation formulation. With regard to rice price, the 

export rice price was chosen rather than the domestic rice price, as the former has an influence 

on the latter, but not vice-versa. To take into account the time for the export rice price to af-

fect rice yield the export rice price lagged by one year is used in the model. In Vietnam in 

general, and in An Giang province in particular, the most important input in rice production is 

imported urea. The price of imported urea is therefore employed as another endogenous vari-

able in the yield function. As a proxy for technology change, GDP growth rate is utilised in 

the estimation4. 

3 Results and their implications  

3.1 Baseline scenario 

Following the estimation procedure presented above, the main results of the baseline scenario 

are shown in Table 2. As may be seen in the table, both private and social profit are positive, 

showing that rice production is profitable for producers as well as for Vietnam as a whole. 

The private profit is greater than social profit, implying that for the society rice is not as pro-

fitable as the private value might suggest. The difference of around VND 2.06 million (US$ 

136 as of February 2002) per hectare is substantial. Specifically, the non-tradable input trans-

fer or domestic resource transfer is negative, which means that the cost to society of using 

                                                 

4 The rice yield function for An Giang province is specified as: 

tttricetureat uGGDPPPAY ++++= − )_ln()ln()ln()ln( 31,2,1 βββ     
Where: Y: is rice yield of An Giang’s winter-spring crop in tonnes per hectare; Purea: price of imported 

urea in An Giang province in VND/kg; Price: export rice price, F.O.B Ho Chi Minh City in US$/tonne 

and transformed into VND/kg at the prevailing exchange rates; GDP_G: GDP growth of Vietnam in 

percentage per year; u:  error term 
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domestic resources exceeds its private value. The social value of non-tradable inputs (do-

mestic resources) in this case is almost double than their private value. 

Table 2 A PAM for rice in An Giang province and derived policy parameters, 
in VND 

  Total revenue Tradable inputs Domestic resources Profit 

Private prices 12,952,959 2,243,378 3,869,551 6,840,030

Social prices 14,096,798 2,417,380 6,899,527 4,779,890

Divergence -1,143,839 -174,002 -3,029,976 2,060,140

NPC = 0.919 ;              NPI = 0.928 ;                  EPC = 0.917 ;           DRC = 0.591 

Source: Computed results 

With regard to protection levels, a nominal protection coefficient (NPC) of 0.919 showed that 

rice farmers were taxed in real terms by 8.1% on the rice they produced in 1998. The nominal 

protection coefficient on tradable inputs (NPI) of 0.928 indicates that farmers implicitly re-

ceived a subsidy equivalent to 7.2% on their input use. Put differently, rice farmers paid less 

than the real costs for the country as a whole in terms of tradable inputs. The effective protec-

tion coefficient (EPC) of 0.917 implies that the overall impact of the government policies in 

both the rice and input markets results in a net disincentive of 8.3% for rice farmers in Viet-

nam. EPC is not the simple arithmetic sum of NPC and NPI as the denominators of these in-

dicators are different. The value of “domestic resources” in social prices is much larger than 

that in private prices meaning that the society as a whole even bear a larger cost than the 

farmers in terms of the real cost of “domestic resources”. It means that although the rice far-

mers were somehow “taxed” by the combined government policies as EPC figure suggested, 

their production costs in private prices were under-estimated (or their profit was over-esti-

mated) from the viewpoint of society’s interest. DRC of 0.591 (< 1) shows that, from the na-

tional point of view, it is desirable to produce rice and expand its production because the so-

cial net value added is greater than the social costs of its domestic production factors. The low 

DRC in this case reveals that Vietnam has a relatively high level of comparative advantage in 

producing rice at the time of investigation. 
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3.2 Change in individual determining factors 

Table 3 summarises the results of the first level of sensitivity analysis, showing the impact of 

changes in individual factors. The results show the degree of comparative advantage 

deterioration according to various decreases in export rice price. If the world rice price de-

creases by 35%, the country becomes neutral in terms of comparative advantage in rice. 

Similarly, the fluctuation in the shadow exchange rate (SER) affects rice comparative advan-

tage in Vietnam. As the prevailing market exchange rate in Vietnam is already approaching 

the shadow exchange rate, it is unrealistic to simulate the scenario with a substantial change in 

the shadow rate of exchange. A 10% increase in the SER, for example, results in an improve-

ment in the DRC from 0.591 to 0.539. A 5% decrease in the SER yields a DRC of 0.621, 

meaning a lower comparative advantage of rice in Vietnam. 

The impact of changes in other single factors, namely imported fertiliser prices, social labour 

costs, and the market rent for land, are presented in c), d), e), respectively, of Table 3. As 

trade liberalisation progresses, the costs of these factors are expected to rise, resulting in a 

deterioration in rice comparative advantage. This is because in the conditions of trade 

liberalisation, rural labour cost in Vietnam will become more expensive due to urbanisation 

process and economic integration. Based on the results presented in Table 3, Vietnam could 

lose its comparative advantage in rice if, for example, the market rent for land increased by 

135%. As land becomes increasingly scarce, this is not an unrealistic situation. The DRC’s 

elasticities in respect of changes in individual determining factors are presented in Table 3(f), 

showing the relative importance of the different factors for the comparative advantage of 

Vietnamese rice. 

Table 3 Individual impact of determining factors on the comparative advantage of 
rice in Vietnam 

a) Change in the export rice price 

∆Pfob_rice +5% +20% -5% -20% -35% 
DRC 0.558 0.479 0.627 0.771 1.000 

b) Change in the shadow exchange rate 

∆SER +5% +10% -5% -7.8% (SCF=1) 
DRC 0.564 0.539 0.621 0.635 
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c) Change in the imported fertiliser prices 

∆c.i.f_f +10% +40% -10% -40% 
DRC 0.5955 0.6091 0.5868 0.5742 

d) Change in the social labour cost 

∆Ws +20% +50% +100% 
DRC 0.607 0.631 0.672 

e) Change in the market rent for land 

∆l_rent +10% +50% +135% 
DRC 0.622 0.745 1.007 

f) DRC’s elasticities with respect to determining factors  

Factors Pfob_rice SER CIF_F Ws L_rent 

iDRCe ,  -0.640 -0.948 0.076 0.139 0.521 

Note:  ∆Pfob_rice: Change in the export rice price, F.O.B Ho Chi Minh City; ∆SER: Change in the 

shadow exchange rate, in VND/US$; ∆c.i.f_f: Change in imported fertiliser prices, C.I.F Ho 

Chi Minh City; ∆Ws: Change in the social labour cost; ∆l_rent: Change in the market rent for 

land; Baseline’s DRC = 0.591 

Source: Extract from PAM simulation results 

 

3.3 Change in a number of determining factors simultaneously  

Following the estimation procedure presented in Figure 2, a more realistic picture of com-

parative advantage of Vietnamese rice may be obtained from the ‘combined effects’ (Table 

5). If the determining factors change simultaneously there are much larger fluctuations in rice 

comparative advantage. 

First of all, the rice yield function for An Giang province was estimated. Its estimated results 

including the yield elasticities with respect to various independent variables were presented in 

Table 4. 
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Table 4 Results of regression analysis for rice yield function 

Variables Unstandardized 

Coefficients 

(B) 

Standard Error Standardized 

Coefficients 

(Beta) 

T-statistics Significance 

Constant term (A) 1.316 .044  37.053 .000 

Ln (Purea) -0.03656 .054 -.156 -.672 .527 

Ln (GDP_G) 1.733** .611 .651 2.838 .030 

Ln (Price) 0.08818*** .025 .684 3.550 .012 

R-Square = 0.785,   Adjusted R-Square = 0.678; 

Standard Error of the Estimate = 2.4874*10-2,  DW=2.395 

Note: * = Significant at 5%, *** = Significant at 1% 

The regression results indicate that all three factors contribute to the change in the rice yield 

in An Giang province. All signs of the coefficients are expected. The coefficient for urea fer-

tiliser price is negative as the yield is expected to increase with a reduction in the fertiliser 

price. Technological progress and the world rice price are expected to have a positive relation 

with the yield and their regression coefficients also show that fact. The coefficient of export 

rice price variable is significant at 1%, indicating that it has significant influence on the rice 

yield. However, the direct magnitude of the impact is not very high. The coefficient of GDP 

growth which represents technology change is also significant at 5%, showing that the tech-

nology change affects the rice yield significantly. The technology elasticity of the yield is 

relatively high, indicating that technology plays a substantial role in the rice yield increase in 

Vietnam. With a small fertiliser price elasticity of the yield, the imported urea price has also 

an influence on the rice yield but the impact is not very significant. This may reflect the fact 

that in Vietnam in general and in An Giang in particular, chemical fertilisers have already 

been used extensively. Therefore a further increase in fertiliser use may not result in a signifi-

cant increase in the rice yield. The absolute value of rice export price elasticity of the yield is 

greater than that of imported urea price showing larger impact of this factor on the yield. 

In most scenarios reflecting economic fluctuations, Vietnam still maintains its comparative 

advantage in rice production. However, it can also be seen how quickly comparative advan-
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tage deteriorates, or indeed disappears, when Vietnam is faced with unfavourable economic 

conditions. Based on the projection results of the Arkansas Global Rice Model developed in 

WAILES et al. (2000), the world rice price is expected to decrease slightly by the year 2010 

and this is assumed to happen in the coming years. Therefore, in the simulations, only the 

scenarios with a world rice price decrease (in comparison to the time of investigation) are 

carried out. With a 20% reduction in the export rice price, a 10% increase in the imported 

fertiliser price and a 10% increase in the costs of domestic resources, the DRC is already 

0.814. Meanwhile, a 30% decrease in the export rice price, combined with 10% and 30% in-

creases in the import price of fertilisers and total costs of domestic resources respectively, 

results in a DRC of 1.109. The situation is similar when there is a 30% and 10% decrease in 

the export rice price and import price of fertilisers respectively, combined with a 40% in-

crease in the total costs of domestic resources; this results in a DRC of 1.097. In these two 

cases, Vietnamese rice has a comparative disadvantage. 

Table 5 Fluctuations in DRC due to simultaneous changes in factors 

Change in the total costs of domestic resources Change in im-

ported fertiliser 

prices  

F.O.B rice 

price change +10% +20% +30% +40% 

No change 0.607 0.648 0.689 0.729 

∆Pfob_rice= -10% 0.696 0.743 0.790 0.837 

∆Pfob_rice= -20% 0.814 0.869 0.923 0.978 

∆c.i.f_f = +10% 

∆Pfob_rice= -30% 0.978 1.044 1.109 1.175 

No change 0.580 0.619 0.658 0.697 

∆Pfob_rice= -10% 0.662 0.706 0.751 0.795 

∆Pfob_rice= -20% 0.768 0.819 0.871 0.923 

∆c.i.f_f = -10% 

∆Pfob_rice= -30% 0.913 0.974 1.036 1.097 

Note: Assuming 5% GDP growth in all scenarios; DRC of baseline scenario is 0.591 

Source: Model results 
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4 Conclusions and policy implications 

Transformation and trade liberalisation provide a fairer ‘playing field’ but they also mean a 

new economic environment with genuinely tougher competition for economic agents. The 

rice sector in Vietnam, which is a crucial economic sector in terms of both production value 

and employment, is also facing these challenges with stronger competition in export markets. 

The comparative advantage of rice production in Vietnam, and its fluctuations, therefore, are 

of particular concern to policy-making. Utilising a PAM and a multivariate regression model, 

this paper analyses the changes in the comparative advantage of Vietnamese rice production 

based on different economic scenarios in the context of transformation and trade liberalisa-

tion. 

The results indicate that Vietnam currently has a relatively high comparative advantage in 

producing rice with a Domestic Resource Cost Ratio (DRC) of 0.591, and the use of domestic 

resources is efficient in economic terms. Other findings are that the world rice price, the 

shadow exchange rate, the market rent for land, the social costs of labour and the import price 

of fertilisers are major determinants of the Vietnamese rice sector’s comparative advantage 

with their respective DRC elasticities of -0.64, -0.948, 0.521, 0.139 and 0.076. At the same 

time, the results suggest that macroeconomic reforms and trade liberalisation for the whole 

country seem to have a greater impact on the rice sector’s comparative advantage than equiva-

lent reforms within the agricultural sector itself. In terms of dynamics, Vietnam is likely to 

retain its comparative advantage in the rice sector in the next ten years in most of the sce-

narios considered likely or possible. However, there are also possibilities that Vietnam might 

lose its comparative advantage in rice in certain unfavourable economic situations, such as in 

the event of a simultaneous increase in the cost of domestic factors and import fertiliser 

prices, combined with a reduction in the world rice price. 

The study concludes that there is a need for more diversified agricultural development in or-

der to reduce the negative impacts and risks of trade liberalisation. Specifically, as agricultural 

land is becoming scarce and opportunity costs increase, other production alternatives re-

quiring less land, such as cash crops and livestock, need to be considered in areas where rice 

yields are low. Finally, rice farmers and exporting agents should be better informed about the 

world rice market, including both the demand and the supply sides, in order to minimise 

negative effects of rice price shocks and related revenue losses. 

17 



  

References 

Ahmed, S. (1983): Shadow prices for Economic Appraisal of Projects: An application to 
Thailand, World Bank Staff Working Papers, Number 609, The World Bank, 
Washington, D.C., USA 

ANZDEC (2000): Vietnam Agricultural sector program: ADB TA 3223-VIE: Interim Report, 
Prepared for the Asian Development Bank by ANZDEC Limited, in association 
with IFPRI and LINCOLN International 

Brent, R. J. (1998): Cost-benefit analysis for developing countries, Edward Elgar Publishing 
Limited, Cheltenham, UK 

CIE (Centre for International Economics) (1998): Vietnam’s Trade Policies 1998, Centre for 
International Economics, Canberra & Sydney, Australia 

de Vylder, S. (1995): State and Market in Vietnam: Some Issues for an Economy in Transi-
tion, IN : Vietnam in a changing World, Nordic Institute of Asian Studies, Studies 
in Asian Topics,  Curzon Press, Surrey TW9 2 QA 

EIU (The Economist Intelligence Unit) (1996): Country Report: Vietnam, 2nd quarter 1996, 
London, UK 

FAO (2001): Agricultural Statistical databases, FAOSTAT Database, http://apps.fao.org/ 

Government Office of Vietnam (1990, 1991, …, 2000): Decisions and Circulars of the Go-
vernment of Vietnam on rice exports and fertiliser imports management, Hanoi, 
Vietnam 

GPC (Government Price Committee of Vietnam) (1998): Data on rice production costs, un-
published data, Hanoi, Vietnam 

GSO (General Statistical Office of Vietnam) (1986, 1987, …, 2001): Statistical Yearbooks 
1985, 1986, …., 2000, Statistical Publishing House, Hanoi, Vietnam 

Heidhues, F. (2000): Globalisierung, Einkommensverteilung und ländliche Regionalentwick-
lung in Entwicklungsländern, Discussion Paper No. 06/2000, Verlag Ulrich E. 
Grauer, Stuttgart, Germany 

Huang, J., and Chen, C. (1999): Effects of Trade Liberalisation on Agriculture in China: 
Commodity Aspects, Working Paper No. 43, The CGPRT Centre Working Paper 
Series, Bogor, Indonesia 

Kako, T., Gemma, M., and Ito, S. (1997): Implications of the minimum access rice import on 
supply and demand of rice in Japan, Agricultural Economics Vol. 16, 1997, 
pp.193.204 

Kavcic, S., Erjavec, E., Stoforos, C., and Mergos, G. (1999): Agricultural Policy Analysis 
Simulator (APAS) and Policy Analysis Matrix (PAM) for Slovenian Agriculture, 
IN: Agricultural Sector Modelling and Policy Information Systems, Proceedings of 
the 65th European Seminar of the European Association of Agricultural Economists 
(EAAE), March 29-31, 2000, Bonn, Germany, by Thomas Heckelei, H. Peter 
Witzke, & Wilhelm Henrichsmeyer (eds.), Wissenschaftsverlag Vauk Kiel KG, 
2001 

Monke, E. A., and Pearson, S. R. (1989): The Policy Analysis Matrix for Agricultural De-
velopment. Ithaca NY: Cornell University Press 

18 



  

Nelson, G. C., Panggabean, M. (1991): The cost of Indonesian sugar policy: A Policy Analy-
sis Matrix approach, American Journal of Agricultural Economics, 73(3), pp: 703-
712 

Nguyen Ngoc, Q. (2000): Competitiveness of rice commodity in Vietnam, MARD-FAO 
TCP/VIE/8821, Policy Support for a Competitive Agriculture in the ASEAN, Ha-
noi, Vietnam 

Nguyen, M. H., and Heidhues, F. (2000): The impact of trade liberalization on comparative 
advantage of food crop production in a transformation economy: the case of Viet-
nam - A Policy Analysis Matrix., In: Deutscher Tropentag 2000; Proceedings. 
Hrsg.: ATSAF e.V. Deutscher Tropentag 2000: International Agricultural Re-
search - A Contribution to Crisis Prevention, Hohenheim, 12.10.2000. Hohenheim, 
Stuttgart, Germany 

Wailes, E., Cramer, G., Chaves, E., and Hansen, J. (2000): Arkansas Global Rice Model: In-
ternational Baseline Projections for 2000-2010, Arkansas Agricultural Experiment 
Station, Special Report 200. October 2000, USA 

World Bank (2001b): Vietnam 2010: Entering the 21st Century, Vietnam Development Report 
2001 – Joint Report of World Bank, Asian Development Bank and UNDP, Consul-
tative Group Meeting for Vietnam, December 14-15, 2000, Hanoi, Vietnam 

World Bank (1990, 1991, …, 2001): World Development Reports 1990-2000/2001, The In-
ternational Bank for Reconstruction and Development, The World Bank, Oxford 
University Press, New York, USA 

Yao, S., and Tinprapha, C. (1995): Comparative advantage and crop diversification: a policy 
analysis matrix for Thai agriculture. A training material in agricultural policy analy-
sis from the FAO of the United Nations, FAO 

Yao, S. (1997): Rice production in Thailand seen through a policy analysis matrix, Food 
Policy, Vol. 22, No.6, pp. 547-560 

Yao, S. (1997): Comparative advantages and crop diversification: a policy analysis matrix for 
Thai agriculture, Journal of Agricultural Economics, Vol. 48, No. 2, May 1997 

19 



  

 
Recent Discussion Papers 
 
No. 01/1999 Heidhues, F. and G. Schrieder, Rural Financial Market Development. 
No. 02/1999 Heidhues, F., C. Karege, B. Schaefer and G. Schrieder, The Social Dimension of Po-

licy Reforms. 
No. 03/1999 Heidhues, F., W. Erhardt, A. Gronski and G. Schrieder, The Social Dimension of Po-

licy Reforms and World Bank Case Studies. 
No. 04/1999 Erhardt, W., Credit for Poor and Low-Income Entrepreneurs in Urban and Rural 

Northern Thailand. 
No. 05/1999 Senahoun, J., F. Heidhues and D. Deybe, Structural Adjustment Programs and Soil 

Erosion: A Bio-Economic Modelling Approach for Northern Benin. 
No. 06/1999 Kyi, T. and M. von Oppen, An Economic Analysis of Technical Efficiency of Rice 

Farmers at the Delta Region in Myanmar. 
No. 07/1999 Schrieder, G., J. Munz, and R. Jehle, Rural Regional Development in Transition 

Economies: Country Case Romania. 
No. 08/1999 Hartwich, F. and T. Kyi, Measuring Efficiency in Agricultural Research: Strength and 

Limitations of Data Envelopment Analysis (DEA). 
No. 09/1999 Hartwich, F., Weighting of Agricultural Research Results: Strength and Limitations of 

the Analytic Hierarchy Process. 
No. 01/2000 Neubert, D., Poverty Alleviation as Intervention in Complex and Dynamic Social 

Fields. 
No. 02/2000 Neef, A., C. Sangkapitux and K. Kirchmann, Does Land Tenure Security Enhance 

Sustainable Land Management? - Evidence from Mountainous Regions of Thailand 
and Vietnam. 

No. 03/2000 Breitschopf, B. and G. Schrieder, The Development of the Rural Nonfarm Sector in 
Transition Economies – Implication of Capital Intensity on Labor Productivity and 
Employment. 

No. 04/2000 Erhardt, W., Urban Bias in Reverse: Have Urban Small Enterprises Been Neglected 
by Policy Makers and Bankers in Thailand? 

No. 05/2000 Senahoun, J., F. Heidhues and D. Deybe, Impact of Agricultural Policy and Food Se-
curity: An Agricultural Sector Modelling Approach for Benin. 

No. 06/2000 Heidhues, F., Globalisierung, Einkommensverteilung und ländliche Regionalentwick-
lung in Entwicklungsländern. 

No. 07/2000 Heidhues, F., The Future of World, National and Household Food Security. 
No. 08/2000 Buchenrieder, G. (née Schrieder) and I. Theesfeld, Improving Bankability of Small 

Farmers in Northern Vietnam. 
No. 09/2000 Dufhues, T.B., Economic Appraisal of Sugarcane Production in Peasant  Households 

in the Son La Province, Northern Vietnam. 
No. 10/2000 Heuft, A. and G. Buchenrieder (née Schrieder), Decentralisation in Peru’s Agricul-

tural Policy: A Critical Review from 1993 to 1998. 
No. 01/2001 Knüpfer, J., Landnutzungsentscheidungen ethnischer Minderheiten im Kontext der 

institutionellen Rahmenbedingungen Nordthailands. 
No. 02/2001 Daude, S., WTO and Food Security: Strategies for Developing Countries. 
No. 03/2001 Knüpfer, J. and G. Buchenrieder, Rural Poverty Alleviation Through Non-farm  

Income in Transition Economies. 
No. 4/2001 Dufhues, T., P.T.M. Dung, H.T. Hanh, and G. Buchenrieder, Fuzzy Information Policy 

of the Vietnam Bank for the Poor in Lending to and Targeting of the Poor in Northern 
Vietnam. 

20 



  

No. 1/2002 Brüntrup, M. and F. Heidhues, Subsistence Agriculture in Development: Its Role in 
Processes of Structural Change. 

No. 2/2002 Alker, D. and F. Heidhues, Farmers’ Rights and Intellectual Property Rights – Recon-
ciling Conflicting Concepts. 

No. 3/2002 Buchenrieder, G., J. Knüpfer and F. Heidhues, A Cross-Country Comparison of Non-
farm Rural Employment in the Balkans. 

No. 4/2002 Knüpfer, J., S. Xhema und G. Buchenrieder, Armutsreduzierung durch Einkommens-
diversifizierung - Eine Studie im ländlichen Kosovo. 

No. 1/2003 Dufhues, T., G. Buchenrieder, F. Heidhues and Pham Thi My Dung, Towards de-
mand-driven financial services in Northern Vietnam: A participatory analysis of cu-
stomer preferences. 

No. 2/2003 Geppert, M. and T. Dufhues, Visualizing rural financial market research in Northern 
Vietnam through pictures. 

No. 1/2004 Nguyen Manh Hai and F. Heidhues, Comparative advantage of Vietnam’s rice sector 
under different liberalisation scenarios – A Policy Analysis Matrix (PAM) study. 

 
 

 

21 


