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Abstract
In the past few years, the volatility of the world price market and the intrinsic weaknesses of production coupled with skepticism from experts as well as households had effects of coffee production [1], that’s why the purpose of the article is to use index DRC (Domestic Resource Cost) to confirm the effectiveness of the coffee plantations in Dak Lak, through DRC index we not only assess
competitive advantage of the coffee over other crop products in Dak Lak but also can find agents
that affect competitiveness and find a way to enhance the competitiveness of products. The result
of the research confirms that comparative advantages of coffee products are very sensitive to fluctuations in the price of coffee exports.

Keywords
DRC Index, Evaluate the Competitive Advantage, Dak Lak, Coffee
Subject Areas: Statistics and Econometrics

1. Introduction
Vietnam coffee industry in general and Dak Lak coffee sector in particular have developed rapidly over time,
significantly contributing to the development of Dak Lak Province, Central Highlands region and as well as the
country.
Over the last 40 years, economic development in Central Highlands in general and the Dak Lak Province in
particular is outstanding in terms of both scale and structure. Agribusiness in which major crops with high economic value, such as coffee, rubber, pepper, etc.… have highlighted Central Highland as a special image. VietHow to cite this paper: Minh, H.T., Trang, D.T.N. and Chen, J.C. (2016) Applying the DRC (Domestic Resource Cost) Index to
Evaluate the Competitive Advantage of Dak Lak Coffee. Open Access Library Journal, 3: e2727.
http://dx.doi.org/10.4236/oalib.1102727

H. T. Minh et al.

namese coffee has played an important role in the global coffee market. Central Highlands and Buon Ma Thuot
have become special places for local marketing strategies and are known as one of the largest coffee producing
localities over the world [2].

2. Method to Determining the Competitive Advantages of Coffee
Firstly, the competitive advantage indicates whether a country can compete successfully on certain commodity
products on the world market or not.
A measure, in terms of real resources, of the opportunity cost of producing or saving foreign exchange. It is
an ex ante measure of comparative advantage, used to evaluate projects and policies. The term was introduced to
the economics literature by Bruno (1963, 1972). (As discussed by Michael Bruno [3]).
Coefficient of domestic resource costs (DRC—Domestic Resource Cost) is used to determine the competitive
advantage of DAK LAK coffee. This coefficient is used not only to estimate the comparative advantages but also
used to calculate competitive advantage. Comparative advantage using economic price (social price or shadow price)
and shadow exchange rate (SER—Shadow Exchange Rate) to calculate the DRC, while the competitive advantage
using financial price (current price or market price) and the official exchange rate (OER—Office Exchange Rate).
The mathematical formula for calculating the DRC:
DRC =

( The cost of domestic resources ) of local currency
( Value products − Cost of imports ) in foreign currency
Or DRC =

∑ Qdi × Pdi

Py − ∑ Qfi × Pfi

When: Qdi is the volume of domestic inputs used to produce a unit of product (1 tons of coffee beans);
 Pdi is a social price/real price of domestic inputs.
 Qfi the volume of imported inputs used to produce a unit of product (1 tons of coffee beans);
 Pfi is a social price/real price of imported inputs; Py is the product exported.
After calculating the DRC, comparing this with the official exchange rate (OER) and the shadow price of foreign exchange rates [1] (SER, the SER = OER * (1 + FX premium)) to determine the competitive advantages
and comparative advantages. For developing countries, the World Bank (WB) proposed coefficient FX premium
is 20% (0.2).
Significance of DRC
A well-established method of presenting comparative advantage is to measure domestic resource cost (DRC).
DRC compares the opportunity costs or shadow prices of domestic resources used in production with the value
added that they generate, that is:
 If DRC/OER = 1, then the economy is not conducive and foreign currency savings is not equal to domestic
production (products produced beneficial neutrality).
 If DRC/OER < 1, the value of domestic resources for smaller production value net foreign savings (products
with a competitive advantage on the international market), vice versa.
 If DRC/OER > 1, the value of domestic resources for greater production value net foreign savings (product
no competitive advantage on the international market).
Similarly, if the DRC/SER < 1, the product has a comparative advantage; but if DRC/SER > 1, the product
does not have a comparative advantage. (As discussed by J. P. Estudillo, M.Fujumura, and M.Hossain [4]).
Outlining scenarios of the sensitivity of the DRC
Under the impact of the integration process, the factors in the DRC may change. So to calculate the impact of
such changes on the competitiveness of research products. For example:
 The cost of domestic resources and domestic production costs increased by 5%, 10%,etc.
 Import costs rose by 5%, 10%, etc.
 Prices of export products decreased by 5%; ten%,etc.
 The cost of domestic and import costs rose by 5%, 10%, etc., while prices of export products decreased by
5%, 10%, etc.
Given the above assumptions, are recalculated only sub DRC and analyze the competitiveness of coffee
products.
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3. Analyze the Competitiveness of the Dak Lak’s Coffee
There are many methods and indicators to assess the competitiveness of the coffee sector in Dak Lak province.
One such method is a comparative advantage. To determine the comparative advantages of coffee production,
the estimated coefficient of domestic resource costs (DRC) [5]. To determine the DRC, it is necessary to identify
internal resource costs (opportunity) to produce one finished ton of coffee, the export price in dollars and costs
in USD foreign sources. This fee includes two phases: the cost of the production phase (coffee products) and
expenses for the period to export processing at domestic ports. The cost of each item in the stage production is
accounted in the total cost of the item for 1 ha of coffee tree life cycle divided by the total production of 1 ha in
the whole lifecycle.
Cost of land: To determine the cost of land, people use the opportunity cost of land. Within the topic, the opportunity cost of land is determined by household land rent prices to coffee growers. All land costs are calculated as internal resource costs.
Labor costs are divided into two stages: The first stage is between coffee planting and harvesting at household
level; the second phase is the cost of wages and insurance costs incurred in the processing of the coffee
processing company. The opportunity cost of labor in the production phase is measured in real prices paid by
households, assuming the labor market is relatively perfect. The opportunity cost of labor in processing are determined by wages, social insurance and other labor allowances.
The cost of fertilizer is divided into two power sources are the internal costs and external costs sources. The
main fertilizer formanuring and tending annual trading period in the household is manure and NPK fertilizer.
The fertilizers are partly imported fertilizers from abroad, some local produced. However, the domestic fertilizer
producers still have to use some raw materials and machinery and equipment imports. Therefore, the cost of
synthetic fertilizers NPK was identified as an external cost source, while the cost of organic fertilizers is internal
source. Assuming, organic fertilizers market today is perfect, the real cost spent on compost is also the opportunity cost. Foreign source fertilizer costs are calculated by CIF [6]. All additional costs to be charged to household internal source cost. (This part explain why in Figure 1 the fertilizer factor appears twice time).
Insect powder costs, elding costs are also divided into two categories: internal and external power source costs.
The opportunity cost of insect powder, elding import finished products from abroad are CIF [6], insect powder,
elding produced domestically but overseas import of raw materials, the cost charged on foreign sources, the
transportation costs and other expenses are counted as internal cost source and retrieve the actual price rise as
opportunity costs. (This part explain why in Figure 1 the elding factor appears twice time).

Figure 1. Changes in domestic resource cost, DRC.
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The opportunity cost of these types of tools, instruments such as gloves, canvas, and other care tools in the initial stage and the exploitation of coffee farmers is determined by the purchase price in the market. Most types of
tools, tooling costs are internal sources. Other expenses include transportation costs, rent securities, packaging,
fees, charges ... all these costs were calculated as domestic source cost.
Official exchange rate (OER—Official Exchange Rate), 2011 (published by the State Bank of Vietnam) is
19,517 VND /USD. According to Le Thanh Industrial &C. Rola Agnes (2011), the exchange rate SER = OER
dim * (1 + FX premium). With FX premium is the coefficient reflecting the difference between the official exchange rate and the opportunity cost (shadow price) of it. For developing countries, the World Bank (WB) proposed coefficient FX premium is 20% (0.2). So dim the exchange rate SER [3] (Shadow Exchange Rate) = 1.2 *
OER = 23.420 VND/USD. Figure 1 shown that results source identified internal cost, the domestic factors of
production, import factors and cost coefficients calculated resources DRC for 1 ton of finished coffee of households.

3.1. Coefficient of Domestic Resource Costs DRC
Calculation results in Table 1 shows that the index DRC/SER of coffee production in Dak Lak province was
0.7766 < 1, indicating if spend $0.7766 internal source cost to planting, processing and exporting coffee, it will
Table 1. Comparableness advantage of Dak Lak’s households coffe production and exporting.
“Calculated on 1 ton of coffee beans for export”
Items

Unit

Value
18346.326

I. Internal cost
1 Land

1142.668

2 Labor

4173.490

3 Capital

4157.275

4 Seed

374.866
Dong

5 Fertilizer

5971.087

6 Insect powder

423.806

7 Elding

515.923

8 Wear Compensation of domestic product machine

263.263

9 Other expenditure

1323.947

II. External cost

1079.69

1 Fertilizer

935.02

2 Insect powder

USD

101.27

3 Wear Compensation of Import Machine

2.87

4 Elding

39.53
1657.067

III. Cost of procurement and exporting
1 Collector Cost

Dong

2 Cost of Processing and exporting

266.623
1390.445

USD/ton

2090

V DRC

Dong/USD

19.7993

VI OER

Dong/USD

21.246

VII SER

Dong/USD

25.4952

Time

0.7766

IV. Coffee export value (Average price of the first 10 months in 2014-FOB price)

VIII DCR/SER
Source: compiled from survey data and calculations by the author in 2014 [7].
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earn a foreign currency value of 1 US dollar. This estimated results have proved the cultivation and export of
coffee in Dak Lak province has comparative advantages, brought foreign exchange into the country.
If we compare the competitiveness of coffee production in Dak Lak province with some products like perennial crops (rubber trees), cash crops (rice) and livestock products (dairy) is a limp issue and difficult in finding
similarities. If in a case, coffee production has poor comparative advantages over rubber at a certain time period
to recommend restructuring of crops from coffee production to rubber production is non-scientific jobs. It cannot restructure production from coffee production to the production of rice and dairy farming on coffee land
where coffee production less competitive advantages over these products are.

3.2. Analysis of Factors Affecting the DRC Index
3.2.1. By Means of the Script
Comparative advantages of a country, an industry or a product can only make sense in a certain time period and
levels usually change if conditions warrant comparative advantage is not maintained. Normally the input price
of the production process and the product is constantly fluctuating, besides the policies and institutions often
change over time. When coffee prices or the prices of input factors change, changes in exchange rates, etc.
would make the DRC fluctuations. To assess the changing comparative advantage of the coffee industry, we use
methods of analysis of factors affecting the DRC index under various scenarios in order to find solutions to stabilize and improve comparative advantages of coffee products [8] [9]. The scripts and calculated results are
shows in Table 2.
Table 2. Scenarios of the domestic resource cost-DRC of Dak Lak’s coffee.
“Calculated on 1 ton coffee beans for export on average”
Scenarios of DRC/SER
Base scenarioDRC/SER = 0.7766







Base scenarioDRC/SER = 0.7766

Internal cost

External cost

Increase 5% 0.8122

Increase 5% 0.8204

Increase 15% 0.8834

Increase 15% 0.9248

Increase 25% 0.9547

Increase 25% 1.0597

Increase 30% 0.9903

Increase 30% 1.1431

Decrease 5% 0.7410

Decrease 5% 0.7372

Decrease 15% 0.6697

Decrease 15% 0.6693

Decrease 25% 0.5985

Decrease 25% 0.6129

Decrease 30% 0.5629

Decrease 30% 0.5881

Coffee price for export

Exchange rate

Increase 5% 0.7038

Increase 5% 0.7396

Increase 15% 0.5927

Increase 15% 0.6753

Increase 25% 0.5119

Increase 25% 0.6213

Increase 30% 0.4792

Increase 30% 0.5974

Decrease 5% 0.8662

Decrease 5% 0.8175

Decrease 10% 0.9791

Decrease 15% 0.9136

Decrease 15% 1.1260

Decrease 20% 0.9707

Decrease 25% 1.6084

Decrease 25% 1.0355

Decrease 30% 2.0469

Decrease 30% 1.1094

Internal and external cost increase by 5%, coffee price for export and exchange rate decrease by 5%. DRC/SER = 1.0140.
Internal and external cost increase by 15%, coffee price for export and exchange rate decrease by 15%. DRC/SER = 1.9632.
Internal and external cost decrease by 5%, coffee price for export and exchange rate increase by 5%. DRC/SER = 0.6100.
Internal and external cost decrease by 10%, coffee price for export and exchange rate increase by 10%. DRC/SER = 0.4881
Internal and external cost decrease by 20%, coffee price for export and exchange rate increase by 20%. DRC/SER = 0.0033

Source: Survey data and self calculation of crop year 2014.
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Analysis results showed that, compared to the baseline scenario, in terms of other factors constant, if:
1) The cost of internal resources increased by 25%, DRC/SER = 0.9547.
2) The expenses of external sources increased by 25%, DRC/SER = 1.0597.
3) The exchange rate fell by 20%, DRC/SER = 0.9707.
4) The price of coffee exports fell 10% DRC/SER = 0.9791.
Thus, the coffee sector in Dak Lak has the ability to withstand the volatility of the prices of input factors (including the costs of internal and external sources) with an increase of 25% compared to the baseline scenario.
For over two decades, the inflation rate in Vietnam is usually one figure, the highest rate was approximately 20%
(2008) and 18% (2011). This demonstrates that, in two decades, Dak Lak coffee can still compete in the context
of the price of input factors to rise.
According to the analysis on the exchange rate decreased approximately by 25% compared to the baseline
scenario, DRC/SER = 1. Table 3 shows that,in the past decades, the exchange rate between VND and USD is
always increasing. This trend increases the competitiveness of Vietnamese coffee in general and Dak Lak coffee
in particular.
However, while coffee export prices decreased by 10%, coffee industry almost lost competitiveness (DRC/
SER = 0.9791). This analysis shows that the competitiveness of the coffee sector are significantly dependent on
the volatility of prices.
From the results of the analysis showed that DRC/SER very sensitive to export coffee prices. In the past, the
coffee price was down to a record low (compared with the price of coffee in the first months of the year 2014
have dropped to 1/5). Data Table 3 will be analyzed to further clarify the impact of price sensitive coffee exports to index DRC/SER.
Table 3. Volatility of DRC (Domestic resource cost) coefficient of Dak Lak coffee.
“Calculated on 1 ton coffee beans for export on average”
Year

Internal Cost
(Dong)

External cost
(USD)

Export Price
(FOB Price) (USD/ ton)

OER
(Dong/USD)

DRC/SER
(time)

1995

7042.965

261.87

1895

11.010

0.3264

1996

8028.980

263.16

1157

11.080

0.6757

1997

8486.631

264.25

1118

11.900

0.6965

1998

8758.204

265.12

1312

13.297

0.5242

1999

9397.552

265.31

1014

13.718

0.7629

2000

9782.852

262.79

531

14.152

2.1489

2001

9616.544

262.75

302

14.716

13.7343

2002

9578.077

264.18

363

15.274

5.2971

2003

9942.044

264.60

558

15.494

1.8200

2004

10260.190

264.14

586

15.656

1.6974

2005

11060.485

263.60

830

15.864

1.0264

2006

11978.505

263.38

1230

16.019

0.6443

2007

12864.914

263.37

1615

16.108

0.4924

2008

13932.702

258.65

2045

16.583

0.7718

2009

17151.156

266.51

1456

18.118

0.6633

2010

18351.737

264.62

1291

18.616

0.8005

2011

17349.239

1063.26

2005

19.517

0.7866

2012

17790.854

1070.11

2137

20.836

0.6669

2013

18185.826

1075.93

2115

21.034

0.6934

2014

18346.326

1079.69

2090

21.246

0.7766

2015

18739.561

734.83

1700

22.420

0.7217

Source: International Coffee Organization ICO (2015), compiled from survey data and calculations by the author in 2016 [7].
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3.2.2. By Analytical Methods of the Time Series
The analysis of the factors affecting the DRC coefficient by using scenarios method can occur unrealistic situations. There are scripts given to analyze unlikely to happen. To stick to more realistic issue, we analyzed the
factors affecting the DRC coefficient through time series in internal resource costs, the cost of foreign resources,
export coffee prices and exchange rates [10]. In this analysis the above targets are estimated as follows: Cost of
internal sources are volatile indicator of annual GDP deflator of Vietnam, foreign resource expenses calculated
based on fluctuations in the GDP deflator index of US; according to statistics of the World Bank [11] [12], the
price of coffee exports calculated according to average export of international coffee organization (ICO), fluctuations in exchange rates notification based on average exchange rates of the interbank.
Table 3 and Figure 1 shows that, in the past 20 years (1995-2015), the coffee sector in Dak Lak province has
undergone three phases of ups and downs.
In the period 1995-1999, world coffee prices are relatively high, while the price of internal cost factors, external sources are less volatile. Therefore, the DRC/SER always less than 1, especially in 1995 DRC/SER =
0.3264, coffee production in Dak Lak province has had a high comparative advantage.
The period of 2000-2005 is the most dramatic phase of the coffee industry in Vietnam in general and Dak Lak
coffee sector in particular. During this period, due to supply-demand relationship of world coffee, it occurred
adversely to coffee producing countries (oversupply), and made world coffee prices fall to their lowest level in
20 years last period past, while price factors of internal cost resources tend to rise. Therefore, the DRC/SER is
always greater than 1 (Figure 1 shows that). Particularly in 2001-2002, world coffee prices fell to historic lows
(302 USD/ton and 363 USD/ton), made the DRC index/SER spike (13.7343 and 5.2971), Dak Lak coffee industry lost competitiveness, household coffee production losses, clearing coffee fields to growing of other crops.
In recent years (2006-2015), although the cost of internal and external sources tends to increase due to inflation, but the coffee industry still produces effectively in a relatively long time period. That is because the world
price of coffee rose sharply, the index DRC/SER always less than one. Especially in 2007, when prices rose to
1615 USD/ton, DRC/SER = 0.4924, Dak Lak coffee have had a high competitiveness, the coffee industry earned
huge profits.

4. Conclusions
Through research and analysis, we can draw some comments on the competitiveness of the coffee in Dak Lak
province is as follows.
Comparative advantages of coffee products are very sensitive to fluctuations in the price of coffee exports.
When coffee export prices just reduce 10% compared to the baseline scenario, the coffee industry almost lost
competitiveness (DRC/SER = 0.9791). Meanwhile, the coffee sector in Dak Lak province has the ability to
withstand the volatility of the price of input factors (including the costs of internal and external sources) with an
increase of up to 25% compared to the baseline scenario. As these costs increase less than 25% compared to the
baseline scenario, export coffee production in Dak Lak always have a comparative advantage.
Research on volatility of index DRC/SER of Dak Lak coffee in the recent 20 years (1995-2015) shows more
clearly the very large dependence of the comparative advantage of the coffee in the volatility of export coffee
price: period 2000-2005, when world coffee prices were down too low (302-830 USD/ton), index DRC/SER
was always greater than 1, the coffee sector in Dak Lak province had no comparative advantage during this period. The other phases, when coffee prices recovered, the index DRC/SER was less than 1, the province’s coffee
sector had comparative advantage. Even in 2015 there were signs of the volatility of coffee prices (export price
1700 USD/ton) while the exchange rate rose to 22,420 (Dong/USD) but the DRC/SER still by 0.7217, planting
and coffee exports still make profits.
Thus, competitiveness of Dak Lak coffee withstands volatility internal and external pricing sources with
moderate inflation levels, less than 1 figure. However, price fluctuations of export coffee is the most notable
factor because it has fluctuated greatly, again just very erratic but the factors themselves in coffee sectors are
difficult in intervention. Therefore, the overall paper proposing one of effective measures to solve the immediate
problem is too deep dependence on the world market and the volatility of the export price which is focusing on
promoting domestic consumption. To do that, the coffee industry has to enhance the advertising of products,
improve the quality of coffee, and strengthen services during and after the sale.
According to the World Bank’s statistics [11], about 10% of coffee production is processed and consumed in
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domestic region (about 0.5 kg/person/year), equivalent to about 70,000 tons/year. Meanwhile in 2006 the consumption of coffee per capita in the EU is 5 kg/person/year, the highest of 13,49 kg Luxembourg, Finland and
Denmark 11.92 kg 9.19 kg. The increase rate of domestic coffee consumption is a significant factor contributing
to the development of sustainable coffee in Dak Lak province [12]-[14].
Thus, analyzing the scenarios DRC showed that coffee exports of Dak Lak province have more advantages in
the future. Therefore, the development of the province’s coffee production for export is inevitable. However,
due to the product chain from materials and input services to growers, collectors, export processors without specific binding mechanisms so coffee growers still suffer, especially by market and input prices, output.
While there have been ups and downs, but in general, the Dak Lak province has a comparative advantage in
coffee production for export. Production of coffee exports brings in foreign currency, contributing to economic
development and improves the living standards of the people. It is also one of the factors contributing to the development of sustainable coffee in Dak Lak province.
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