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In this study, the comparative advantage of bottled drinking water production in Khorasan province was 
investigated using dynamic reconfiguration connector (DRC) index and policy analysis matrix (PAM) in 
2011. Data was collected from the site of External Trade Statistics Yearbook, FAO and annual foreign 
trade database. The nominal protection coefficient showed that there was an indirect tax on producers 
in all sectors. The NSP index was positive in all regions. Result supports this idea that Khorasan has 
comparative advantage in bottled drinking water production. When yield increase and production cost 
decrease, bottled drinking water production is useful in Khorasan province. 
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INTRODUCTION 
 
Iran is a land situated in the dry part of the planet earth. 
This is mainly due to disproportionate rain and snow falls 
in terms of time and place. Northern areas in Iran that 
enjoy a more suitable climatic condition experience mild 
and, at times, heavy rainfalls several months in the year, 
to the extent that torrential rain falls in those areas might 
cause floods as it happened in recent years. In central 
parts of Iran, rain and snow usually falls in early spring 
time or in special months during autumn and winter, but 
the amount of water maintained thereby is not sufficient. 
Subterranean water is being used or it is being 
transferred from rivers in the neighboring areas in order 
to meet water requirements of the inhabitants of the 
region for agricultural purposes as well as for drinking. 
Rainfall is not sufficient even in the southern part of the 
country or the Persian Gulf coasts. The average rainfall in 
the early 21st century in Iran was registered at between 
1296 to 2010 mm for Gilan region, the highest in the 
country, against 12 mm for Yazd Province. In this period, 
rainfall in Isfahan was registered at 41 mm, as a result of 
which the river Zayandeh Roud was dried up. The 
average annual rainfall in other parts of  the  country  was  
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between 240 to 270 mm. A glance at the annual amount 
of rainfall in the country would shed further light to the 
report by the secretary of the National Irrigation and 
Drainage Committee which points out the problem of 
water shortage in the country. According to the official, 
the country’s water basket is 130 billion cubic meters, of 
which 90 billion cubic meters or 70% is currently being 
consumed. 

The Province of Razavi Khorassan includes 8% of 
Iran’s area and contains approximately 8% of the coun-
try’s population. Meanwhile, heavy rain falls and snow in 
Khorasan Province in the spring and winter time that 
served as a main source of meeting water requirements 
of the region have severely diminished due to climatic 
changes in recent years. There are much potential in this 
province but with all attractions and potentials, the 
province faces a profound challenge: shortage of water 
resources. To overcome this environmental restriction 
and provide water, vital resource for agricultural, 
domestic and industrial sectors, a comprehensive plan is 
needed, which may include: optimizing water use in 
agriculture by implementing new irrigation technologies, 
expanding re-use of treated wastewater’s, construction of 
artificial recharge structures and management of water in 
watersheds using nonstructural technologies. Water 
shortage in arid and  semiarid  regions  of  the  world  has 
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Table 1.Policy analysis matrix (PAM). 
 

Variable  Revenue 
Cost 

Profit 
Tradable inputs Domestic factors 

Private prices A B C D 
Social prices E F G H 
Divergences I J K L 

 

Source: Pearson et al. (2003).  
 
 
 
motivated the development of the innovative manage-
ment measures. Therefore, water management is 
necessary to solve this problem. Without improvement in 
water management, urban water demand will continue to 
increase, water supplies will diminish and the population 
pressure will decay infrastructures (Iran Statistic Center, 
2010). Water in some region of Khorasan province is not 
suitable for drinking; therefore, establishing bottled drinking 
water factory is necessary and important in this region. 

Several methods have been developed to measuring 
comparative advantage of bottled drinking water factory. 
The Ricardian model of trade, which incorporates 
differences in technologies between countries, concludes 
that everyone benefits from trade, whereas the 
Heckscher-Ohlin model, which incorporates endowment 
differences, concludes that there will be winners and 
losers from trade. Change the basis for trade and you 
may change the outcomes from trade. In the real world, 
trade takes place because of a combination of all these 
different reasons. Each single model provides only a 
glimpse of some of the effects that might arise. Conse-
quently, we should expect that a combination of the 
different outcomes that are presented in different models 
is the true characterization of the real world. Unfor-
tunately, because of this, understanding the complexities 
of the real world is still more of an art than a science. In 
economics, the law of comparative advantage refers to 
the ability of a party (an individual, a firm, or a country) to 
produce a particular good or service at a lower oppor-
tunity cost than another party. It is the ability to produce a 
product with the highest relative efficiency given all the 
other products that could be produced. It can be 
contrasted with absolute advantage which refers to the 
ability of a party to produce a particular good at a lower 
absolute cost than another. Comparative advantage 
explains how trade can create value for both parties even 
when one can produce all goods with fewer resources 
than the other. The net benefits of such an outcome are 
called gains from trade. It is the main concept of the pure 
theory of international trade (Pearson et al., 2003). 

Here, after Bruno (1963), Gonzales et al. (1993), 
Master and Nelson (1995), Yao (1997), Zhong et al. 
(2001), Shahabuddin and Dorosh (2002), Warr (2002), 
Page (2002), Lagos and Mardones (2003), Huang et al. 
(2003) and Fung (2004) investigated the comparative 
advantage of agricultural and industrial products in 
different countries; Haji Rahimi (1999), Hadrbady   (2001),  

Dehghani (2003), Mohammadi (2004), Karbassi et al. 
(2005), Azizi and Yazdani (2006), Mehdipour and Nejad 
(2006), Abadi (2007), Shahnvshy et al. (2007), 
Daneshvar et al. (2007) and Zare (2008), in internal stu-
dies, reviewed the policy and comparative advantage of 
crops in the province. 

In this study, the ability of Khorasan in the production of 
bottled drinking water factory in 2011 was investigated by 
using dynamic reconfiguration connector (DRC) index 
and policy analysis matrix (PAM) during year 2009. This 
study assessed the overall goals and determines com-
parative advantage in producing drinking water and 
exchange rate sensitivity analysis and product price 
indices of comparative advantage. 
 
 
MATERIALS AND METHODS  
 
The policy analysis matrix is a product of two accounting identities, 
one defining for profitability as the difference between revenues and 
costs and the other measuring the effects of divergences (distorting 
policies and market failures) as the difference between observed 
parameters and parameters that would exist if the divergences 
were removed. By filling in the elements of the PAM for a manage-
ment system, an analyst can measure both the extent of transfers 
occasioned by the set of policies acting on the system and the 
inherent economic efficiency of the system. Profits are defined as 
the difference between total (or per unit) sales revenues and costs 
of production (Monke and Pearson, 1989). 

This definition generates the first identity of the accounting 
matrix. In the PAM, profitability is measured horizontally, across the 
columns of the matrix, as demonstrated in Table 2, profits, shown in 
the right-hand column, are found by the subtraction of costs, given 
in the two middle columns, from revenues, indicated in the left-hand 
column. Each of the column entries is thus a component of the 
profits identity-revenues; less costs equal profits. Each PAM 
contains two cost columns, one for tradable inputs and the other for 
domestic factors. This process of disaggregation of intermediate 
goods or services separates intermediate costs into four categories- 
tradable inputs, domestic factors, transfers and no tradable inputs 
(which themselves have to be further disaggregated so that 
ultimately all component costs are classified as tradable inputs, 
domestic factors, or transfers). PAM is presented in Table 1. Private 
profits, D, equal A minus B minus C. Social profits, H, equal E 
minus F minus G. 'Output transfers, 1, equal A minus E. Input 
transfers, J, equal B minus F. Factor transfers, K, equal C minus G. 
Net transfers, equal D minus H; they also equal I minus J minus K. 
Domestic resource cost ratio (DRC): G/(E - F) Nominal protection 
coefficient (NPC) on tradable outputs (NPCO): A/E on tradable 
inputs (NPCI): B/F Effective protection coefficient (EPC): (A - B)/(E - 
F) Profitability coefficient (PC): (A - B - C)/(E - F - G) or D/H Subsidy 
ratio to producers (SRP): L/E or (D - H)/E. The data entered in the 
first row of Table 1 provide a  measure  of  private  profitability.  The 
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Table 2. Introduction and comparative advantage index. 
 

Index Defined Description 

DRC 

FE

G
DRC

−
=  

DRC<1:Production has a comparative advantage 
Production has not a comparative advantage :DRC>1: 
DRC=1:Head to head point 

   

NPC 

E

A
NPC =  

NPC<1:Indirect subsidies to producers will receive 
:Indirect taxes are imposed on producers NPC>1 
NPC=1:the product does not support 

   

NIPC 

E

A
NPC =  

NIPC<1:indirect subsidies for inputs to be paid trade 
NIPC>1: Manufacturers in the use of these inputs indirect tax paid to 
NIPC=1:Support any policy in this case does not apply inputs 

   

EPC 

FE

BA
EPC

−
−=  

EPC<1:Government intervention in production loss is 
EPC>1:government policy supports the production process 
EPC=1:Public policy the government does not apply to product 

 

Source: Pearson et al. (2003).  
 
 
 
term private refers to observed revenues and costs, reflecting 
actual market prices received or paid by manager in system. The 
private or actual market prices thus incorporate the underlying 
economic costs and valuations plus the effects of all policies and 
market failures. In Table 1, private profits, D, are the difference 
between revenues (A) and costs (B + C); and all four entries in the 
top row are measured in observed prices. The calculation begins 
with the construction of separate budgets for farming, marketing, 
and processing. The components of these budgets are usually 
entered in PAM as local currency per physical unit, although the 
analysis can also be carried out using a foreign currency per unit. 
The private profitability calculations show the competitiveness of 
the system, given current technologies, output values, input costs, 
and policy transfers. The cost of capital, defined as the pretax 
return that owners of capital require to maintain their investment in 
the system, is included in domestic costs (C); hence, profits (D) are 
excess profits-above-normal returns to operators of the activity. The 
second row of the accounting matrix utilizes social prices, as 
indicated in Table 2. These valuations measure comparative advan-
tage or efficiency in the system. Efficient outcomes are achieved 
when an economy's resources are used in activities that create the 
highest levels of output and income. Social profits (H) are an 
efficiency measure because outputs, E, and inputs, F + G, are 
valued in prices that reflect scarcity values or social opportunity 
costs. Social profits, like the private analogue, are the difference 
between revenues and costs, all measured in social prices- H = (E - 
F - G). For outputs (E) and inputs (F) that are traded internationally, 
the appropriate social valuations are given by world prices- cif 
import prices for goods or services that are imported or fob export 
prices for exportable. World prices represent the government's 
choice to permit consumers and producers to import, export, or pro-
duce goods or services domestically; the social value of additional 
domestic output is thus the foreign exchange saved by reducing 
imports or earned by expanding exports (for each unit of produc-
tion, the cif import or fob export price). Because of global output 
fluctuations or distorting policies abroad, the appropriate world 
prices might not be those that prevail during the base year chosen 
for the study. Instead, expected long-run values serve as social 
valuations for tradable outputs and inputs. The services provided by  
domestic factors of production-labor, capital, and land, do not  have  

world prices because the markets for these services are considered 
to be domestic. The social valuation of each factor service is found 
by estimation of the net income forgone because the factor is not 
employed in its best alternative use. This approach requires the 
commodity systems under analysis to be excluded from social 
factor price determination. The practice of social valuation of 
domestic factors begins with a distinction between mobile and fixed 
factors of production. Mobile factors, usually capital and labor, are 
factors that can move from this section to other sectors of the 
economy, such as agricultural, services, and energy. For mobile 
factors, prices are determined by aggregate supply and demand 
forces. Because alternative uses for these factors are available 
throughout the economy, the social values of capital and labor are 
determined at a national level, not solely within the industry sector. 
Actual wage rates for labor and rates of return to capital investment 
are therefore affected by a host of policies, some of which may 
distort factor prices directly. The social opportunity cost of the land 
is not accurately approximated by the net profitability of a single 
best alternative industry; instead, it is measured by some weighted 
average of the social profits accruing from the set of industries. 
Because the correct weights and social profits associated with each 
crop in the set are generally not known, it is convenient in 
assessing industry activities to reinterpret crop profits as rents to 
land and other fixed factors (for example, management and the 
ability to bear risk) per hectare of land used. This reinterpretation 
includes private (and social) returns to land as parts of D (and H). 
Profitability per hectare is then interpreted as the ability of an 
industry activity to cover its long-run variable costs, in either private 
or social prices or as a return to fixed factors such as land, manage-
ment skill, and water resources (Monke and Pearson, 1989, 
Pearson et al., 2003). 

In this study, the theory of equality of purchasing power (PPP) 
was used to calculate the relative and absolute shadow exchange 
rate. Using this method, shadow exchange rate is calculated by this 
formula (Central Bank of Iran, 2011): 
 

)/( CPIWPIErPER ×=                   (1) 
 

ER is the free exchange rate, WPI is the wholesale price index 
outside the countryand CPI is the  domestic  consumer  price  index 
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Table 3. Policy analysis matrix (PAM) based on relative ppp. 
 

Variable Revenue 
Cost 

Profit 
Tradable inputs Domestic factors 

Private prices 182000 11059 125721 45220 
Social prices 546063 9149 114234 422680 
Divergences -364063 1910 11487 -377460 

 

Source: computing research. 
 
 
 

Table 4. Policy analysis matrix (PAM) based on absolute ppp. 
 

Variable  Revenue 
Cost 

Profit 
Tradable inputs Domestic factors 

Private Prices 182000 12059 135721 34220 
Social Prices 566357 9315 114433 442609 
Divergences -384357 2744 21288 -408389 

 

Source: computing research. 
 
 
 
 (base year is 2004). Market exchange rate of the central Bank of 
Iran was obtained. Also, using this method, shadow exchange rate 
is calculated by this formula (Central Bank of Iran, 2011): 
 

dgig PPE ÷=                                                  (2) 

 
Pig and Pdg is market price of a domestic (per Rials) and the global 
market (per dollar) respectively. 

Transfers are shown in the third row of the PAM. If market 
failures are unimportant, these transfers measure mainly the effects 
of distorting policy. Efficient systems earn excess profits without any 
help from the government, and subsidizing policy (L > 0) increases 
the final level of private profits. Because subsidizing policy permits 
inefficient systems to survive, the consequent waste of resources 
needs to be justified in terms of no efficiency objectives. Compari-
sons of the extent of policy transfers between two or more systems 
with different outputs also require the formation of ratios (for 
reasons analogous to those offered in the discussions of private 
and social profits). The nominal protection coefficient (NPC) is a 
ratio that contrasts the observed (private) commodity price with a 
comparable world (social) price. This ratio indicates the impact of 
policy (and of any market failures not corrected by efficient policy) 
that causes a divergence between the two prices. The NPC on 
tradable outputs (NPCO), defined as A/E, indicates the degree of 
output transfer.  

Similarly, the NPC on tradable inputs (NPCI), defined as B/F, 
shows the degree of tradable input transfer. The effective protection 
coefficient (EPC), another indicator of incentives, is the ratio of 
value added in private prices (A - B) to value added in world prices 
(E - F), or EPC = (A - B)/(E - F). This coefficient measures the 
degree of policy transfer from product market-output and tradable-
input-policies. But, like the NPC, the EPC ignores the transfer 
effects of factor market policies. Hence, it is not a complete 
indicator of incentives. An extension of the EPC to include factor 
transfers is the profitability coefficient (PC), the ratio of private and 
social profits or PC = (A - B - C)/(E - F - G), or D/H. The PC 
measures the incentive effects of all policies and thus serves as a 
proxy for the net policy transfer, since L = (D - H). Its usefulness is 
restricted when private or social profits are negative, since the signs 
of both entries must be known to allow clear interpretation. This 
formula is presented in Table 2. 

RESULTS  
 
In this study, financial processes, including costs and 
revenues is reviewed from water factory project in the 
province of Khorasan. Costs include land, equipment, 
machinery, office equipment, etc. Project income includes 
income from product sales a year. Clearly after the 
shadow price of production and raw materials, possible 
indicators of comparative advantage comes from pro-
viding drinking water production. Tables 3 and 4 show the 
results of policy analysis matrix based on the absolute 
and relative PPP mode in Table 5. According to the 
results of Table 5, which show that I <0, the market price 
is less than the shadow price of the product. An implicit 
tax on domestic producers has been imposed. J matrix in 
the two cases is greater than zero. K matrix that 
represents the difference between the costs of domestic 
inputs required producing a single product to market and 
shadow price is greater than zero. L is the income 
difference matrix calculated based on market and 
shadow prices, and it shows the effect of government 
intervention in the profits of production considered here in 
a state of relative ppp. If L <0 is obtained in this case, the 
profit shadow gained from the market and the profit 
produced with the acts of government policy intervention 
can be affected.  

DRC in Table 5 is less than one. This means that there 
is comparative advantage in bottled drinking water 
production. The nominal protection coefficient (NPC) is a 
ratio that contrasts the observed (private) commodity 
price with a comparable world (social) price. This ratio 
indicates the impact of policy (and of any market failures 
not corrected by efficient policy) that causes a divergence 
between the two prices. The NPC on tradable outputs 
(NPCO), defined as A/E, indicates the degree of output 
transfer; Nominal protection coefficient of  gain  (NPC)  in 
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Table 5. Comparative advantage in two cases relative and absolute ppp. 
 

Index Relative ppp Absolute ppp 

I -364063 -384357 
J 1910 2744 
K 11487 21288 
L -377460 -408389 
D 45220 34220 
H 422680 442609 

DRC 0.21 0.21 
NPC 0.33 0.32 
NIPC 1.21 1.29 
EPC 0.32 0.31 
NSP 422680 442609 

 

Source: computing research. 

 
 
 

Table 6. Net social profitability in two cases relative and absolute ppp. 
 

index Relative ppp Absolute ppp 
NSP 422680 442609 

 

Source: Computing Research 
 
 
 
the form of PAM in both cases is less than unit, in other 
hand the market price is  less than product shadow 
prices. An NPC on inputs of 0.33 shows that policies are 
reducing input costs; the average market prices for these 
inputs are only 33% of world prices. 
   Nominal protection coefficient of input (NIPC), 
indicating how the support of external inputs 
(interchangeable) is using the appropriate relationship in 
the context of PAM in the two cases is greater than one 
and this means that the cost of inputs can be traded at 
market prices greater than its shadow price cost. The 
effective protection coefficient (EPC), another indicator of 
incentives, is the ratio of value added in private prices (A 
- B) to value added in world prices (E - F), or EPC = (A - 
B)/(E - F). This coefficient measures the degree of policy 
transfer from product market-output and tradable-input-
policies. EPC is less than one in this project. Finally, net 
social profitability (NSP), which profits from production 
with the application of shadow prices and product 
production and internal and external inputs are calculated 
according to formulas that value in the PAM framework in 
both cases is positive. The results are in Table 6. 

NIPC index value based on PPP is reduced, which 
relative to the improved exchange rate, means increasing 
the shadow price of inputs increased, while its shadow 
price is stable. Also, increased exchange rate index is 
less than NPC. Because it increases exchange rate and 
imports are more expensive while the price of imported 
products are expensive, product prices in the domestic 
market remains constant. 

DISCUSSION 
 
The interpretation of PAM results generally follows a set 
pattern. The analyst first explains private profitability 
(moving across the top row of the PAM) and then 
discusses social profitability (moving across the second 
row of the PAM). He then turns to the causes of the 
difference between private and social profits.  This task 
requires the identification of divergences (moving sepa-
rately down each revenue and cost column of the PAM). 
The logic is straightforward. Private valuations (of outputs 
and inputs) differ from social valuations because 
something gets in the way to make the observed market 
valuation (the private price) diverge from the efficient 
valuation or social opportunity cost (the social price). 
What might go wrong? The government might have 
decided to raise or lower the market price by introducing 
tax or subsidy policies, trade restrictions, or other policy 
interventions – collectively called distorting policies, or 
the markets might be imperfect and fail to provide 
efficient valuations because of market failures (monopo-
lies, externalities, or underdeveloped factor markets).  
Hence, if the observed market price differs from the 
desired efficient level, the divergence must be caused 
either by a distorting policy or by a market failure. 

This article examines the notion of comparative advan-
tage of bottled drinking water production in Khorasan 
province. Comparative advantage was investigated using 
DRC index and policy analysis matrix (PAM). The policy 
analysis matrix is a product of  two  accounting  identities,  



 
 
 
 
one defining for profitability as the difference between 
revenues and costs and the other measuring the effects 
of divergences (distorting policies and market failures) as 
the difference between observed parameters and para-
meters that would exist if the divergences were removed. 
DRC in this paper is less than one. This means that there 
is comparative advantage in bottled drinking water 
production. The Nominal protection coefficient showed 
that there was an indirect tax on producers in all sectors. 
The NSP index was positive in all regions. Calculated 
based on a policy analysis matrix, results showed that the 
production of drinking water in Khorasan is a social 
benefit. This means that after the national areas of com-
parative advantage such as production, employment and 
value added in the drinking water production is economic 
justification.  
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