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I. Executive Summary 
 

In 2010, the Government of Pakistan’s tax revenue was 10% of GDP which is low 
compared to neighboring countries. In 2010-11 the fiscal deficit increased to 6.6% of GDP, and 
financing the fiscal deficit has shifted towards bank financing (such as the State Bank of 
Pakistan). In 2011, the Planning Commission and the Government of Pakistan released the 
Framework for Economic Growth which aims to achieve sustained economic growth of around 
7% in order to successfully absorb new workers. Achieving such a target will require fiscal 
reforms such as reducing the deficit.  

 
Deficit reduction can be achieved by increasing the tax base, which has reopened the 

debate about an income tax on agricultural income. Supporters of the tax argue that agriculture in 
Pakistan contributes around 20% to GDP yet contribution to tax revenue is very low. Supporters 
of the tax also argue that the sector is protected by political interests. Opponents of the tax argue 
that agriculture is already subject to indirect taxation because of the pricing structure which is 
regulated by the Government.  
 
 One method to determine agriculture’s performance compared to other sectors in the 
economy is by comparing the returns to the sector with the payouts made by the sector. This can 
be done by calculating an inter-sectoral terms of trade index. In this paper, the inter-sectoral 
terms of trade index for agriculture in Pakistan was calculated by comparing the value of exports 
from the agriculture to the industrial sector relative to imports from the industrial sector to the 
agriculture sector.  
 
 The purpose of this paper is first to calculate an updated terms of trade index for 
agriculture relative to industry in Pakistan from 2000 till 2010. Therefore, this paper can be 
considered as an update to the work done by Aftab et al. (2009). The second purpose of this 
paper is to determine the effect of imposing an income tax and agriculture income on Pakistan’s 
economy. Analysis for this was done using a Computable General Equilibrium (CGE) model for 
Pakistan which is linked to the Social Accounting Matrix (SAM) of 2007-08 (Debowicz et al. 
2012).  
   
 Results suggest that the terms of trade declined from 2000 till 2005. In 2006, the terms of 
trade index increased sharply which can be attributed to the price increase in certain agriculture 
commodities. However, the terms of trade for agriculture have generally remained unfavorable 
during this period.  
 

A CGE model for Pakistan was used to simulate the impact of imposing various levels of 
income tax on agriculture income. The simulation results provide the expected result that public 
income will increase as a result of the tax. Income and consumption of all farm-owning 
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households which pay the tax will decrease by an amount proportional to the tax. Overall, as the 
public deficit falls, investment in the economy increases, specifically in the manufacturing, 
construction, and cement industries. This is because the income tax has created a situation where 
agriculture is a less profitable source of income and people are switching to more profitable 
sources of non-agriculture income. Overall investment in the economy increases and the price 
and output of non-agriculture commodities generally increases. The simulation results also 
suggest that this type of income tax will increase the poverty level of households paying the tax 
and decrease the poverty level of all other households. Overall national poverty rate decreases 
slightly which suggests that this type of tax can be welfare enhancing if implemented properly.     
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II. Introduction 
 

In 2010, the Government of Pakistan’s tax revenue was estimated to be around 10% of 
GDP which is among the lowest in the world. Pakistan has an estimated population of 180 
million; however only around 1% of the population is registered to pay income tax. Currently 
Pakistan spends around 25% of government revenue on defense and another 50% on interest and 
subsidy payments. This has meant that Pakistan has continued to incur a high deficit. In the last 3 
years, the fiscal deficit was around 6% of GDP and in the year 2010-11 the deficit increased to 
6.6% of GDP. In the last 3 years, financing the fiscal deficit has shifted largely towards bank 
financing (including the State Bank of Pakistan). In the fiscal year 2010-11 around half of the 
fiscal deficit was funded through bank financing. (IMF 2012)  

Continued periods of high deficit are leading to problems such as crowding out of credit 
for the private sector, which leads to lower investment. This in turn will affect Pakistan’s 
economic growth which was estimated at 3.7% for the fiscal year 2011-12 in the Pakistan 
Economic Survey of 2011-12. In May 2011, the Planning Commission and the Government of 
Pakistan released the Framework for Economic Growth which aims to achieve sustained 
economic growth. The framework supports a new growth strategy which argues that Pakistan 
needs to achieve a growth rate of 7% in order to successfully absorb new entrants into the labor 
market. In order to achieve the target rate of 7% growth, the Government of Pakistan will have to 
undertake fiscal reforms such as reducing the deficit. This will be difficult because of structural 
problems and the expiration of the Stand-By Arrangement (SBA) program with the International 
Monetary Fund (IMF) in September 2011. The government has announced a deficit target of 
4.7% for the fiscal year 2011-12. (IMF 2012)  

Reducing the deficit can partially be achieved by increasing the tax to GDP ratio. 
Discussions on how to increase the tax to GDP ratio usually renew the debate over imposition of 
an agriculture income tax on Pakistan’s economy. Supporters of tax on income from agriculture 
argue that the sector contributes around 20% to Pakistan’s GDP, however the contribution to 
Pakistan’s tax revenue is not comparable. According to the Federal Bureau of Statistics, Federal 
Board of Revenue, in the fiscal year 2009-10 the agriculture sector contributed around 1% to 
overall tax collection. In the same fiscal year, the industrial sector contributed 63% and the 
services sector contributed 26% (PILDAT 2011). Supporters also argue that the sector is 
protected by political interests. Opponents of the income tax argue that agriculture is already 
subject to indirect taxation due to the pricing structure on the market for agriculture production 
that is regulated by the government.  

 One possible way to determine the performance of the agriculture sector relative to other 
sectors of Pakistan’s economy is to analyze the returns to the sector relative to payouts made by 
the sector. Specifically, this paper will look at the inter-sectoral terms of trade for the agriculture 
sector in Pakistan. The inter-sectoral terms of trade measures the value of exports from the 
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agriculture sector to another sector and compares that with the imports from the other sector into 
the agriculture sector. The terms of trade is essentially a ratio between the value of exports to the 
value of imports of a sector. In this paper, the inter-sectoral terms of trade for agriculture in 
Pakistan was calculated by comparing the value of exports from the agriculture sector to the 
industrial sector with the value of imports from the industrial sector to the agriculture sector. An 
unfavorable terms of trade for a sector suggests that the output from that sector is under-valued 
relative to output from other sectors.  

 Calculating the terms of trade requires a comparison of prices across time and markets. 
Previously, researchers have used weighted and normal price indices to calculate the terms of 
trade. In such cases, price indices are usually calculated using Laspeyre’s formula which takes 
the current value of the base period exports and imports and divides them by the base period 
value of the base period exports and imports. This procedure simplifies calculating the terms of 
trade as a ratio between a sector’s export price index and import price index.  

 Inter-sectoral terms of trade are an important policy making tool because they reflect 
patterns of income distribution across a country’s sectors. Similarly, inter-sectoral terms of trade 
estimates over time will reflect growth patterns of that specific sector. If the inter-sectoral terms 
of trade estimates are consistently unfavorable, then it will support policy towards improving 
prices or production in that sector. Calculating the inter-sectoral terms of trade for agriculture in 
Pakistan is important because the government has been accused of supporting one sector over 
another due to vested interests. Also worth noting is the fact that many of Pakistan’s legislators 
in the national and provincial assemblies receive a significant proportion of income from 
agriculture. Therefore, there is a need for robust estimation of the inter-sectoral terms of trade in 
agriculture in order to assist in policy making for Pakistan’s agriculture sector.    

 The rest of the paper is structured in the following way. Section III reviews relevant 
literature on terms of trade for agriculture in Pakistan. Section IV describes the data and 
methodology that was used to obtain the results. Section V presents the results of the terms of 
trade in agriculture relative to industry. This section is supported by a discussion which looks at 
the impact of imposing an agriculture income tax on Pakistan’s economy. Specifically this 
section will include the results of a simulation from a Computable General Equilibrium (CGE) 
model which analyzes the effects of imposing an agriculture income tax on Pakistan’s economy. 

III. Literature Review 
 

In Pakistan, previous studies about inter – sectoral terms of trade either used weighted 
price indices to estimate the consumption of goods by both sectors or used estimates that were 
based on relative value added. The first such study was done by Lewis and Hussain (1967) and 
covered the period between 1951 till 1964. The authors calculated terms of trade estimates for 
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agriculture and large scale manufacturing using weighted price indices. Separate indices were 
calculated for what was then East and West Pakistan. There were three types of commodity 
groups – consumption, intermediate, and investment goods – and wholesale price indices were 
used along with a weighting system that reflected inter-sectoral transactions. Net goods 
availability was calculated as domestic supply plus imports minus exports. The authors assumed 
that consumption of goods from the agriculture and large-scale manufacturing sector was based 
on the population of the two sectors. Additionally, another set of weights was calculated which 
assumed that 10, 25, and 40 percent lower expenditure on non-agriculture consumption goods in 
rural areas compared to urban areas. It was also assumed that intermediate and investment goods 
were mostly consumed by the non-agriculture sector.   

 Weighted price indices for exports from and imports into agriculture and industry were 
calculated by multiplying wholesale price index of a commodity with the estimated consumption 
level of that commodity by the agriculture or industrial sector. Using this methodology, it could 
be assumed that agriculture goods consumed by industry were exports from agriculture, and 
industrial goods consumed by the agriculture sector were imports into agriculture.  
 
 The results suggest that the gross barter terms of trade estimates for agriculture have 
declined from 1951 till 1956. From this period the terms of trade estimates improved until the 
middle of the 1960s.1 This improvement is more prominent for East Pakistan. The improvement 
in the performance of the agriculture sector was important during this period because of the 
effects of the decline in the price of raw materials in the middle of the 1950s due to the Korean 
war and the change in the exchange rate. After 1955, the terms of trade estimates became more 
favorable towards the agriculture sector which can be explained by growth in the industrial 
sector and a decline in the price of raw materials.  
 
 The Lewis and Hussain paper was updated later by Lewis (1970) who considered only 
the terms of trade index for agriculture in Pakistan. In the updated methodology, the 
commodities were weighted differently due to the increase in production of wheat, purchase of 
fertilizer, and purchase of machinery for agriculture production. In the updated estimates, Lewis 
found that the terms of trade for agriculture were favorable from 1964 till 1967. After 1967 the 
terms of trade estimates declined and became unfavorable. This can be attributed to the increase 
in agriculture production during the Green Revolution of the 1960s which decreased agriculture 
prices.  
 
 The Lewis paper of 1970 was further updated by Gotsch and Brown (1980) who 
calculated the terms of trade index using the same methodology. Their findings also suggested a 
decline in the terms of trade index for agriculture for the same reasons mentioned above.  
 
                                                           
1 The gross barter terms of trade is the ratio (expressed as a percent) of a quantity index of exports from one sector to 
a quantity index of inputs into that sector.  In net barter terms of trade, volumes are held constant. 
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 Kazi (1987) argued against the methodology that was previously used by Lewis and 
Hussain (1967), Lewis (1970), and Gotsch and Brown (1980) by stating that the assumption 
about the consumption of goods across sectors was not appropriate. Kazi argued that it is 
unrealistic to assume that consumption of goods is proportionate to the population. Similarly, 
investment goods were unlikely to be used by the agriculture sector and using output only from 
the large scale manufacturing sector distorted inter-sectoral trade estimates. Kazi mentioned gas 
and electricity as important consumption goods for the agriculture sector which were not used for 
the study.  
 
 Kazi (1987) used another methodology and calculated the inter-sectoral terms of trade 
between 1970 and 1982. The new methodology used a weighting system which relied on 
household expenditure data from the Households Income and Expenditure Survey (HIES) which 
was published by the Pakistan Federal Bureau of Statistics (FBS). The HIES provides data on 
consumption of commodities by households which has been disaggregated into urban and rural 
areas. The data from the HIES was further disaggregated into percentages of the urban and rural 
population employed in the agriculture and non-agriculture sector. This was used to estimate the 
consumption of agriculture and non-agriculture commodities by household and by sections of the 
population. Kazi’s results suggested that the inter-sectoral terms of trade were favorable towards 
agriculture, however there were fluctuations over time.  
 
 Qureshi (1987) criticized the methodology used by Kazi by arguing that the calculated 
weights were misleading because they were from retail rather than wholesale prices. Qureshi also 
noted that the number of commodities used by Kazi was smaller than the study by Lewis in 
1970. Qureshi supported the methodology initially used by Lewis because of its more 
comprehensive coverage of commodities. Qureshi calculated inter-sectoral terms of trade from 
the period 1951 till 1984 using Lewis’s original methodology but with a base year of 1959-60. 
Qureshi calculated the barter, income, and single factorial terms of trade.2 The results suggest 
that the terms of trade for agriculture moved up over time from 1951 till 1984. In between there 
are periods of decline and sharp fluctuation. Specifically there was a decline in the barter terms 
of trade in the 1950s and between 1977 till 1984, while there was an increase in the terms of 
trade in the 1960s.  
 
 Aftab et al. (2009) used the same methodology used by Qureshi and calculated the inter-
sectoral terms of trade for agriculture in Pakistan for the period of 2000 till 2008. The 
methodology compared the value of exports from the agriculture to the industrial sector with the 
imports from the industrial to the agriculture sector. Their results suggest that the terms of trade 
for agriculture have remained unfavorable throughout this period. Specifically, the terms of trade 

                                                           
2 The income terms of trade is the ratio (expressed as a percentage) of the value of exports from a sector to the price 
of imports, while the single factorial terms of trade is the net barter terms of trade adjusted for changes in the 
productivity of exports. 
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estimates declined from 2000 till 2005. In 2006 the terms of trade estimates increased sharply 
due to the price increase in certain agriculture commodities. However, overall the terms of trade 
for agriculture have remained unfavorable. This paper can be considered as an update to the 
research done by Aftab et al.  
 
 All of the studies mentioned above used a methodology which used weighted price 
indices as a proxy for measuring consumption of goods by the sectors. Other studies use implicit 
price indices using value added figures from the national accounts data. This method was used 
by Cheong and D’Silva (1984) while trying to calculate the inter-sectoral terms of trade from 
1960 till 1983. GDP deflators for the agriculture and manufacturing sector were calculated by 
dividing current and constant value added. The inter-sectoral terms of trade are a ratio of these 
deflators. Results for the terms of trade of agriculture and manufacturing did not decline by a 
significant amount during this time. Additionally, the authors argued that the purchasing power 
of the farmers improved during this period. 
 
 A more recent study calculated the inter-sectoral terms of trade from 1970 till 2008 using 
the same methodology of implicit price indices. The results suggest that terms of trade are 
consistently unfavorable for agriculture for this period except in 1998-99. 3 This can be attributed 
to the fact that the value added of minor crops experienced a sharp increase. Overall, studies 
which calculate inter-sectoral terms of trade using implicit price indices cannot be considered 
robust and the methodology cannot be considered definitive.  

IV. Methodology and Data 
 

In this paper, the methodology used for calculating inter-sectoral terms of trade for 
agriculture in Pakistan was outlined by Qureshi (1987). However, price data was only obtained 
for the commodities that were included in the Social Accounting Matrix (SAM) of 2007-08 for 
Pakistan that was developed by Debowicz et al. (2012). All price data was obtained from the 
Pakistan Economic Survey and the Agricultural Statistics of Pakistan (see Annex for details). All 
price data was converted into a price index with 2000-01 as the base year. This paper can be 
considered as an update to the research done by Aftab et al. (2009) and the terms of trade for 
agriculture were estimated for the period 2000-2010.  

Weights for all of the commodities were obtained from the SAM for Pakistan for 2007-
08. The weight of a commodity can be considered as the share of the commodity in value added 
of Pakistan’s economy. The 2007-08 SAM was created using the Household Income and 
Expenditure Survey (HIES) of 2007-08 and the most recent input-output table for Pakistan which 

                                                           
3 These unpublished estimates have been prepared by Dr. Abdus Salam at the Federal Urdu University, Islamabad 
and are available upon request. 
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dates back to 1990-91. This SAM included all three sectors of the economy, agriculture, 
industry, and services. However, the price of commodities in the services sector are not included 
in Pakistan’s official publications, therefore we had to leave out the services sector in our 
analysis. As mentioned previously, the inter-sectoral terms of trade in agriculture for Pakistan 
was done by comparing exports from the agriculture sector to the industrial sector with imports 
from the industrial sector to the agriculture sector. Data limitations mean that we are assuming 
that there are only two sectors in the economy and there is no leakage outside these sectors.    

Data limitations have also enforced another limitation upon the methodology. The SAM 
of 2007-08 differentiates value added from the agriculture and industry sector across Pakistan’s 
rural and urban population. However, the same can’t be said for the services sector. Therefore an 
assumption has been made that rural shall refer to agriculture and urban shall refer to industry. 
Hence, the weights for value added were adjusted to consider only the agriculture and industrial 
sector. The original weights from the SAM of 2007-08 as well as the adjusted weights are 
provided in the Annex.  

 After the adjusted weights were calculated, our next step was to calculate the price 
indices for each commodity with a base year of 2000-01. The price index for each commodity 
was multiplied by the same commodity’s weight to get the value of the commodity in year j. The 
value can be calculated using the formula PnQ0, with the base year value if 2000-01 being PoQ0.   
 

The following notation was used to differentiate between agriculture and industry (PA
n, 

QA
0  and PI

n, QI
0). In this case, QA

0 stands for the weight assigned to a particular commodity to 
represent its consumption in the agriculture sector. QI

0 is the weight assigned to each commodity 
to note its consumption in the industrial sector. PA

n is the price of an agricultural commodity in 
year n and PI

n is the price of an industrial good in year n. The consumption of commodities 
across agriculture and industry was obtained from the income share across rural and urban 
households in the SAM.  
 

The following formula was used to calculate the index for agricultural goods (k) 
consumed by the industrial sector: 

(1) ∑k PA
kn QI

k0/∑k PA
k0 QI

k0 where ∑k represents a summation across commodities in the 
agriculture sector. 

 
The following formula was used to calculate the index for industrial goods (i) consumed 

by the agriculture sector: 
(2) ∑i PI

in QA
i0/∑i PI

i0 QA
i0 where ∑i represents a summation across commodities in the 

industrial sector. 
 

As mentioned previously, the terms for trade in agriculture can be calculated using 
Laspeyre’s formula which is a ratio of the two indices mentioned above. Therefore:  
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The inter-sectoral terms of trade for agriculture = index of agricultural exports to industry / index 
of agricultural imports from industry = (1) / (2) = 
 

(3)  (∑k PA
kn QI

k0/∑k PA
k0 QI

k0) / (∑i PI
in QA

i0/∑i PI
i0 QA

i0). 

V. Results 

V.I. Terms of Trade Results 
 

The inter-sectoral terms of trade for agriculture in Pakistan were calculated using the 
formula above and are provided in the table below.  

Table 1:  Inter – Sectoral Terms of Trade for Agriculture in Pakistan 

Year Terms of Trade 

2000-01 100.00 

2001-02 98.80 

2002-03 97.34 

2003-04 95.47 

2004-05 95.10 

2005-06 95.57 

2006-07 101.03 

2007-08 94.97 

2008-09 99.42 

2009-10 99.16 

  

 Based on the table above, the terms of trade for agriculture have remained consistently 
unfavorable (except for the year 2006-07). The trend suggests that the terms of trade decreased 
until 2006-07 where it increased sharply. This can largely be attributed to the increase in the 
prices of certain agriculture commodities starting in 2006-07. In more recent years, the terms of 
trade has remained close to 100. Overall, the data suggests that the terms of trade have remained 
unfavorable despite the price increase. The data above seems to support the argument that the 
agriculture sector is at a disadvantage compared to the industrial sector due to the pricing 
structure on agriculture commodities which is regulated by the government. Therefore, it is 
important to look at what is the effect of imposing an agricultural income tax on Pakistan’s 
economy. However, there is a change in the last two years when the government did raise 
support prices for some commodities. 
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 In Pakistan, according to the Federal Income Tax Ordinance of 2001, agriculture income 
is exempt from federal income tax. However, agriculture output is taxed through a land revenue 
system4. Over the past two decades, Pakistan has been implementing a number of fiscal reforms 
under the guidance of the IMF and the World Bank. Throughout this time, the Government of 
Pakistan has been under pressure to implement a tax on income from agriculture. Yet throughout 
this time, the government has resisted calls for such a tax. The issue is particularly significant 
because a high amount of Pakistan’s legislators are from landowning families5. 

Here it must be noted that the provincial governments of Punjab, Sindh, and KPK (then 
known as NWFP) did introduce Agriculture Income Tax (AIT) in 2001. The tax was collected by 
the Board of Revenue which uses land area as a base. Yet tax collection is far below the desired 
level with estimates suggesting that tax collection should be four times higher than the current 
level in Punjab and tax collection in KPK should be 10 times higher than the current level (Malik 
2004, Bahl et al. 2007).   

Opponents of the tax argue that agriculture is already subject to indirect taxation because 
the prices of agriculture commodities are regulated by the government. This is supported by the 
inter-sectoral terms of trade calculations for agriculture in Pakistan mentioned above. Price 
regulation will affect the attempts to improve terms of trade. It is important to note here that 
Pakistan is a developing country and prices of agriculture commodities are kept low for 
consumers. Prices are periodically reviewed and sometimes adjusted but not to the extent that the 
agriculture sector desires. However, in recent years the government did raise the support price of 
some commodities, which is why we see an increase in the terms of trade.  

Secondly, opponents argue that agriculture income has a high variance and the increase in 
the administration cost of collecting the tax would not be comparable with the expected increase 
in taxation revenue. The argument here is that most farmers in Pakistan do not maintain 
accounts, therefore introducing such a system will results in a sharp increase in administration 
cost.  

Supporters of an income tax on agriculture income argue that there should not be a 
distinction on the source of income. For example, according to international standards, taxes are 
placed on individuals and not sectors, and income tax should apply regardless of whether the 
source is agriculture or some other sector. Supporters of the tax counter the arguments mentioned 
above by stating that there is a minimum level of income under which income is not taxed, thus 
the administration cost of collecting the tax would not be as high as suggested. Supporters 

                                                           
4 The common form of taxation on agriculture output at the provincial level is through Ushr which is based on the 
estimated and standardized production volume by type of farm. However, Ushr goes from the provincial 
government to the local Zakat committee (charity committee) and is not shown in the provincial government 
revenue. The province of Khyber Pakhtunkhwa (KPK) imposes land revenue cess based on amount of land owned. 

5 The Economist Intelligence Unit’s Country Report for Pakistan in 2001-02 estimated that around 70 percent of 
Pakistan’s elected legislature can be classified as rural gentry based on the size of land ownership. 
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contend that large farmers receive subsidies and other incentive based benefits, therefore 
imposing an income tax on large farmers is justifiable. The biggest argument in favor of 
imposing such a tax is that while the agriculture sector contributes around 20% to Pakistan’s 
GDP, the contribution of agriculture to taxation revenue is not comparable.  

V.II. CGE Model Simulation Results for Agricultural Income Tax 
 

 Now we will try to determine what is the actual effect of imposing an income tax on 
agriculture income in Pakistan. Specifically we will use a CGE model to determine the impact of 
various levels of income tax. The income tax will be placed on households groups that are 
included in the model. The two farm-land owning household groups in the model are large – 
medium farmers (defined as farmers with 12.5 or more acres of land) and small farmers (defined 
as farmers with less than 12.5 acres of land). The model disaggregates households into 
households from Punjab, Sindh, and the rest of Pakistan. Table 2 below describes the simulations 
that were used. 

Table 2:  Agricultural income tax simulations with CGE model 

Simulation 
Number 

Description 

1  5 p.p. increase in income tax on large - medium farmers only 
2  10 p.p. increase in income tax on large - medium farmers only 
3  5 p.p. increase in income tax on large - medium farmers and 5 p.p. 

increase in income tax on small farmers 
      Note: p.p. = percentage points 
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Table 3:  Simulation results (% change) 

Variable Simulation #1 Simulation #2 Simulation #3 
Public Income 4.2% 8.5% 12.6% 
Private Consumption -0.4% -0.8% -1.1% 
Fixed Investment 1.6% 3.1% 4.2% 
Real Government Consumption -0.1% -0.2% 0.0% 
Real Exchange Rate (positive 
change = depreciation) 

0.14% 0.28% 0.54% 

Exports 0.0% 0.0% 0.1% 
Imports 0.0% 0.0% 0.1% 
Large – medium farmer 
household consumption 

-5.2% -10.3% -5.6% 

Small farmer household 
consumption 

-0.1% -0.2% -5.5% 

Output construction sector 1.3% 2.6% 3.5% 
Output manufacturing sector 0.2% 0.3% 0.5% 
Output  livestock industry 0.0% 0.0% 0.0% 
Price construction sector 1.1% 2.2% 3.3% 
Price manufacturing sector 0.7% 1.5% 2.5% 
Price livestock industry -0.4% -0.7% -1.0% 

Note: p.p. = percentage points 

 The above simulation results are from a static CGE model therefore it doesn’t take into 
account any possible second or third round effects. Macro closures for the model allow for 
government savings to adjust and government income was not fixed. The marginal propensity to 
save was fixed. Foreign savings was fixed, however the real exchange rate was allowed to adjust. 
The Consumer Price Index (CPI) is the numeraire in the model. Figures in the table above 
provide the percentage change in the variables from the original value. The variables in Table 3 
are just a selection from the overall CGE model simulation results. These variables were chosen 
because of their economic importance to Pakistan.  

As expected, public income increases as a result of the tax. Consumption by the 
households that pay the tax decreases by an amount proportional to the tax rate. Overall, output 
and the price of commodities which are produced by farm-owners declines. For example, the 
price of livestock output (livestock contributes around 52% to Pakistan’s agriculture GDP) 
declines. The output level and price of certain non-agriculture commodities, such as 
construction, manufacturing and cement increases. This supports the argument that because of a 
tax on agriculture income, non-agriculture is becoming a more profitable source of income. 
Therefore investment into non-agriculture production increases. All of the simulation results 
show that investment increases. Overall, the price and demand for factors of production (skilled 
labor, unskilled labor, and capital) in the non-agriculture sector increase.    
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 The above simulation results only provide part of the picture because the macro closure 
doesn’t allow for foreign savings driven investment. Simulation results do show that fixed 
investment increases, yet it would be more realistic and important to consider what happens 
when foreign savings is allowed to adjust and increase the level of investment in Pakistan. The 
table below provides the results for the same simulations mentioned above, however in this case 
the macro closure allows for foreign savings to adjust and the real exchange rate is fixed.  

Table 4:  Simulation results (% change) (foreign savings adjusts) 

Variable Simulation #1 Simulation #2 Simulation #3 
Public Income 4.3% 8.7% 13.0% 
Private Consumption -0.4% -0.7% -0.9% 
Fixed Investment 2.0% 3.9% 5.8% 
Real Government 
Consumption 

0.0% 0.0% 0.0% 

Exports -0.3% -0.6% -1.1% 
Imports 0.2% 0.5% 1.0% 
Large – medium farmer 
household consumption 

-5.3% -10.5% -5.9% 

Small farmer household 
consumption 

-0.1% -0.1% -5.5% 

Output construction sector 1.6% 3.2% 4.9% 
Output manufacturing 
sector 

0.2% 0.4% 0.7% 

Output  livestock industry 0.0% 0.0% 0.0% 
Price construction sector 1.3% 2.7% 4.4% 
Price manufacturing sector 0.9% 1.9% 3.3% 
Price livestock industry -0.4% -0.7% -1.0% 

Note: p.p. = percentage points 

Overall, the simulation results above show the same picture as when foreign savings was 
not allowed to adjust. However, the level of investment is larger and there is a decrease in overall 
exports and increase in overall imports. Higher investment in the non-agriculture sector is 
causing the price of commodities in the non-agriculture sector to increase. Therefore, exports of 
non-agriculture commodities are decreasing yet Pakistan is importing more in the non-
agriculture sectors.  

The simulation results suggest that a tax on agriculture income would increase public 
income. Household income and consumption would decrease by a proportionate amount to the 
tax. A tax on farm owners is causing the price of the commodities produced by these households 
to decrease. Therefore, the non-agriculture sector has become more profitable and is 
experiencing increased investment. The prices and output of certain non-agriculture commodities 
such as manufacturing, construction, and cement see a large increase. All the results above 
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support the argument that an agricultural income tax would hurt the income level of farm 
owners. However, certain non-agriculture commodities would benefit in the form of increased 
investment.  

In order to complete the analysis, the table below presents the simulation results for a 
scenario in which government savings fuels investment into the economy and instigates growth 
in the industrial and services sector. The closure for this simulation allows for government 
savings to adjust while government expenditure is fixed. Results from below support the findings 
of the initial simulation results. However, when government savings is allowed to adjust, overall 
private consumption decreases at a larger rate and there is a smaller increase in investment 
compared to when government expenditure is allowed to adjust.  

Table 5:  Simulation results (% change) (government savings adjusts) 

Variable Simulation #1 Simulation #2 Simulation #3 
Public Income 4.2% 8.5% 12.6% 
Private Consumption -0.4% -0.8% -1.1% 
Fixed Investment 1.5% 3.0% 4.4% 
Real Government Consumption 0.0% 0.0% 0.0% 
Real Exchange Rate (positive 
change = depreciation) 

0.14% 0.28% 0.54% 

Exports 0.0% 0.0% -0.4% 
Imports 0.0% 0.0% 0.2% 
Large – medium farmer 
household consumption 

-5.2% -10.3% -5.6% 

Small farmer household 
consumption 

-0.1% -0.1% -5.5% 

Output construction sector 1.2% 2.5% 3.7% 
Output manufacturing sector 0.2% 0.3% 0.5% 
Output  livestock industry 0.0% 0.0% 0.0% 
Price construction sector 1.1% 2.1% 3.4% 
Price manufacturing sector 0.7% 1.5% 2.6% 
Price livestock industry -0.4% -0.7% -1.0% 

 

The simulation results above do not show the impact of an income tax on agricultural 
income on the poverty level in Pakistan. To do this one must calculate the poverty line in 
Pakistan and compare results from before and after the tax was implemented. In the case of the 
CGE Model, this can be done by comparing the change in average income of household groups 
from the base.  
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Our poverty line is based on the official poverty line as originally estimated in 2000-01 
(Pak rupees 748.56 per adult equivalent). We have updated the poverty line according to the 
inflation rate as reported by the Pakistan Bureau of Statistics. Specifically we used the inflation 
rates reported for consumption groups which are reported in the SAM. Based on the inflation 
measure the adjusted poverty line becomes Pak rupees 1988.86.6 The table below provides 
results from simulation number 2 which looks at the impact of a 10% tax on medium and large 
farmers only. This type of tax is more realistic because the Federal Income Tax Ordinance of 
2001 prohibits income tax on individuals with an annual income below 350,000 Pak rupees. It is 
reasonable to assume that in Pakistan almost all large and medium farmers would be above this 
threshold whereas most small farmers would be below it. Table 6 below provides national, rural 
and urban level statistics whereas table 7 provides more disaggregated data by each households 
group.  

Table 6:  Impact of income tax on agricultural income on poverty level (national level) 

Indicator Description Poverty 
Headcount Ratio 

Poverty Gap 
Ratio 

Squared Poverty 
Gap Ratio 

National Base 20.2% 3.0% 0.7% 
National After Tax 20.0% 2.9% 0.6% 
Rural Base 24.3% 3.6% 0.8% 
Rural After Tax 24.2% 3.6% 0.8% 
Urban Base 11.9% 1.6% 0.4% 
Urban After Tax 11.6% 1.6% 0.4% 

 

Table 7:  Impact of income tax on agricultural income on poverty level (disaggregated level) 

Household type Description Poverty 
Headcount Ratio 

Poverty Gap 
Ratio 

Squared Poverty 
Gap Ratio 

Medium and large farmers Sindh Base 1.2% 0.1% 0.0% 
Medium and large farmers Sindh After Tax 22.8% 1.1% 0.1% 
Medium and large farmers Punjab Base 8.6% 2.0% 0.6% 
Medium and large farmers Punjab After Tax 11.9% 2.8% 1.0% 
Medium and large farmers rest of 
Pakistan 

Base 13.5% 3.3% 1.1% 

Medium and large farmers rest of 
Pakistan 

After Tax 21.9% 4.4% 1.6% 

Small farmers Sindh Base 25.0% 3.6% 0.7% 

                                                           
6 Note: The Pakistan poverty line has been updated till 2005-06 however poverty figures for 2007-08 have not been 
reported due to technical issues. We calculate the composition of expenditure for the consumption groups in the 
SAM for the quintile with the lowest adult equivalent expenditure. We multiply the inflation of the consumption 
group with its share in expenditure, and add them for all consumption groups to calculate the expenditure affecting 
the poor. This allows us to calculate the inflation rate which suggests a poverty line of Pak rupees 1988.86.  
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Small farmers Sindh After Tax 25.0% 3.6% 0.7% 
Small farmers Punjab Base 18.7% 2.5% 0.5% 
Small farmers Punjab After Tax 18.6% 2.5% 0.5% 
Small farmers rest of Pakistan Base 19.8% 2.7% 0.5% 
Small farmers rest of Pakistan After Tax 19.7% 2.6% 0.5% 
Landless farmers Sindh Base 32.5% 4.8% 1.2% 
Landless farmers Sindh After Tax 32.7% 4.8% 1.2% 
Landless farmers Punjab Base 28.7% 4.2% 0.9% 
Landless farmers Punjab After Tax 28.7% 4.3% 0.9% 
Landless farmers rest of Pakistan Base 32.4% 5.3% 1.2% 
Landless farmers rest of Pakistan After Tax 32.4% 5.3% 1.2% 
Waged rural landless farmers Sindh Base 35.4% 5.5% 1.2% 
Waged rural landless farmers Sindh After Tax 35.4% 5.5% 1.2% 
Waged rural landless farmers Punjab Base 35.2% 5.7% 1.3% 
Waged rural landless farmers Punjab After Tax 35.0% 5.6% 1.3% 
Waged rural landless farmers rest of 
Pakistan 

Base 25.6% 3.1% 0.6% 

Waged rural landless farmers rest of 
Pakistan 

After Tax 25.6% 3.1% 0.6% 

Rural non-farm quintile 1 Base 28.9% 5.3% 1.5% 
Rural non-farm quintile 1 After Tax 28.6% 5.3% 1.4% 
Rural non-farm quintile 2 Base 32.1% 5.0% 1.1% 
Rural non-farm quintile 2 After Tax 32.0% 4.9% 1.1% 
Rural non-farm other Base 20.2% 2.8% 0.6% 
Rural non-farm other After Tax 19.5% 2.7% 0.5% 
Urban quintile 1 Base 27.5% 4.9% 1.3% 
Urban quintile 1 After Tax 27.0% 4.8% 1.3% 
Urban quintile 2 Base 18.0% 2.3% 0.5% 
Urban quintile 2 After Tax 17.2% 2.2% 0.5% 
Urban other Base 7.0% 0.8% 0.1% 
Urban other After Tax  6.7% 0.7% 0.1% 

 

The simulation results above indicate that as expected, an income tax on agricultural 
income will increase the poverty level of large and medium farmers. It is relevant to consider the 
impact of the tax on large and medium farmers only because as per Pakistani law these farmers 
would likely have an income above the minimum limit for income tax, whereas most small 
farmers would be below the limit. The impact is particularly worse for large and medium farmers 
outside of Punjab. Results indicate that the poverty levels in small farm households, non-farm 
rural households, and urban households went down slightly. This can be attributed to the increase 
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in production and income of non-agricultural sectors mentioned earlier. Overall, the results 
above challenge the argument that an income tax on agricultural income will hurt all of 
Pakistan’s economy and increase the overall poverty level.  The simulation results suggest that 
the national poverty rate before the tax was implemented was 20.2% and after the tax it became 
20.0%.  This suggests that this type of tax can be welfare enhancing if it is implemented 
properly.  
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VI. Conclusion 
 

The purpose of this paper was to update the terms of trade index for agriculture in 
Pakistan while using the methodology that was originally used by Aftab et al. (2009). This 
method of weighing commodities is better than previous methods which assumed that 
consumption in Pakistan’s economy is distributed according to the population distribution. The 
inter-sectoral terms of trade estimates for Pakistan show a declining trend from the base year of 
2000 up till the year 2006. Year 2006-07 shows a sharp increase in the terms of trade which can 
be attributed to the price increase in certain agriculture commodities. After 2007, the terms of 
trade declines once more before reaching around 100 in recent years. Overall, the estimates 
suggest that the terms of trade for agriculture in Pakistan have remained generally unfavorable; 
however there was an increase in the terms of trade in the last two years when the government 
raised support prices of certain commodities.  

This paper also uses a CGE Model to determine the impact of an agricultural income tax 
on Pakistan’s economy. A total of three different simulations with various income tax levels 
were conducted. The tax was placed on different categories of households (large – medium or 
small farm owners). Type of simulation was adjusted in order to keep foreign savings as fixed or 
to allow for foreign savings to adjust. Another simulation was added to determine the effect of a 
scenario where government savings drives investment. As expected, the simulation results 
suggest that an income tax on agriculture production will increase public income. Households 
who have to pay the tax will suffer from lower income and consumption. A tax on agriculture 
income is causing agriculture to be a less profitable source of income therefore investment in 
more profitable non-agriculture sources is increasing. The demand for factors used in to produce 
non-agriculture commodities (skilled labor, unskilled labor, and capital) is increasing. 
Specifically the manufacturing, construction, and cement industry are experiencing an increase 
in price and output. The income tax is causing an increase in the poverty level of medium and 
large farm households. However, simulation results suggest that the poverty level of small farm 
households, non-farm rural households, and urban households is decreasing. Overall, the 
simulation results suggest that the national poverty level is decreasing from 20.2% to 20.0% 
which suggests that this type of income tax can be welfare enhancing if implemented properly.   

In order to determine which tax rate is the most beneficial for Pakistan’s economy, policy 
makers will have to measure the cost and benefits of each tax rate. First of all, a tax on 
agriculture income should only be placed on large-medium farmers because most small-farmers 
would have a small income which would make them exempt from federal income tax. The 
simulation results above suggest that an income tax on agriculture income would hurt the 
agriculture sector but would benefit certain non-agriculture commodities. Once policy makers 
determine which sector they want to protect or in which sector do they want to see an increase in 
production, then an appropriate tax measure can be formulated.   
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However, an immediate priority for the Government of Pakistan is to implement fiscal 
reforms so that it can achieve the objectives placed in the Framework for Economic Growth. 
Therefore, it would be appropriate to place an income tax on agricultural income so that the 
Government of Pakistan can increase public income which will reduce the fiscal deficit.  
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Annex: 

Price Data: 
Table 8: Price data 

Sectors 
2000-
01 

2001-
02 

2002-
03 

2003-
04 

2004-
05 

2005-
06 

2006-
07 

2007-
08 

2008-
09 

2009-
10 

Agriculture                     
Wheat (per 40 kg) 346.8 331.60 349.20 410 467.2 462.00 478.4 657.6 954.8 1027.6 
Rice Irri-6 (per 40 kg) 462.4 460.40 489.20 522.4 616.4 642.00 703.6 1172.8 1574 1376.8 
Rice Basmati (per 40 kg) 614 619.60 722.80 761.6 807.6 806.40 924.4 1510.8 1884.8 1750 
Cotton (wholesale price index) 100 91.31 110.46 144.44 95.23 103.91 110.92 136.71 153.12 188.25 

Sugarcane 35.5 42.50 42.50 42.5 42.5 51.00 64 
62.666

67 
67.966

5 
73.714

55 
Other Major Crops (moong+gram+masoor 
+mash+potatoe+onion per 40 kg) 6625.2 

6917.2
0 

6227.6
0 5711.6 6856 

8262.0
0 

10045.
2 

11012.
8 

14113.
6 

16730.
4 

Horticulture (wholsesale price index for vegetables) 100 107.57 101.65 116 144.06 160.14 161.14 163.85 204.04 261.47 
Livestock (Fresh Milk price per liter) 18.23 17.92 18.35 19.21 21.28 23.90 26.72 30.45 36.62 41.7 

Poultry (average of beef + mutton per 40 kg) 6615.6 
6668.8

0 
7446.4

0 9190.4 
11200.

8 
12357.

60 
13677.

60 
14391.

60 16234 
19124.

8 
Forestry (timber wholesale price index) 100 101.45 101.25 121.75 140.93 142.05 162.09 170.93 201.11 209.22 

Fisheries (general WPI) 100 102.08 107.77 116.3 124.14 136.68 146.17 170.15 
183.57

26 
198.05

41 
                      
Industry                     

Mining (pig iron and steel in tons) 12425 
12500.

00 
12808.

33 
16916.

67 
20680.

56 
23614.

50 
24066.

60 
31014.

50 
35344.

14 
40278.

2 
Vegetable Oil (Veg Ghee Rs. Per 5 kg) 306.86 338.48 393.54 400.56 408.3 407.26 448.12 625.94 712.88 706.96 
Wheat Milling (flour retail price per kg) 9.8 9.67 10.14 11.71 13.28 13.06 13.64 18.07 25.64 29.05 

Rice Milling Irri (retail per kg) 11.56 11.51 12.23 13.06 15.42 16.05 17.59 29.32 
33.489

43 
38.251

76 

Rice Milling Basmati (retail per kg) 15.35 15.49 18.07 19.04 20.19 20.16 23.11 37.77 
42.954

6 
48.850

87 
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Sugar (Rs. Per 40 kg) 
1084.4

0 914.80 830.80 760.40 938 
1246.4

0 1274 1116.8 1548.8 2250 
Other Food (Wholesale price index for food) 100.00 101.95 105.62 112.99 125.03 133.78 145.67 173.27 213.54 236.75 
Lint (cotton wholesale price index) 100.00 91.31 110.46 144.44 95.23 103.91 110.92 136.71 153.12 188.25 
Yarn (Cotton yarn wholesale price index) 100.00 95.35 98.06 121.03 106.36 108.07 112.66 112.15 104.21 131.79 
Cotton Weave Cloth (cotton wholesale price index) 100.00 91.31 110.46 144.44 95.23 103.91 110.92 136.71 153.12 188.25 
Knitwear (average per meter retail price hussain lawn 
collection) 77.77 70.79 69.92 69.96 72.61 76.42 79.69 83.45 91 94.66 
Garments (average per meter retail price hussain shirt 
collection) 59.10 55.17 55.59 56.78 59.94 62.36 65.45 71.01 78.38 81.16 
Apparel, textile, and footwear (combined consumer 
price index) 100.00 103.23 106.75 109.69 112.98 117.58 123.70 133.79 152.82 160.91 
Leather (wholesale price index 2001-02=100) 100.00 100.00 95.23 93.64 102.77 110.65 111.86 121.84 129.83 134.15 
Wood (firewood wholesale price index) 100.00 101.33 103.94 115.41 127.94 152.23 176.28 205.70 247.76 272.13 

Chemicals (caustic soda solid per 50kg) 
1304.0

7 
1764.1

7 
1578.6

1 
1415.7

6 
1472.0

1 
1749.1

0 
1619.9

0 
2066.7

0 
2207.2

19 
2357.2

93 
Fertilizer (wholesale price index) 100.00 102.26 113.59 123.64 140.95 156.16 147.70 215.18 310.97 293.48 
Cement (wholesale price index) 100.00 100.42 102.77 102.45 104.82 122.67 127.42 111.61 139.83 129.79 
Petroleum (Super - price per liter) 29.34 31.60 33.08 33.69 40.74 55.12 56.00 57.83 67.68 66.49 
Other Manufacturing (wholesale price index for 
manufacturing) 100.00 101.87 103.67 111.83 113.05 116.27 119.91 128.33 140.67 152.04 
Energy (wholesale price index for fuel, lighting and 
lubricants) 100.00 103.14 115.95 119.23 138.01 174.57 184.10 223.34 258.96 293.7 
Source: Data is from the Pakistan Economic Survey of 2009-10. Data on the price of sugarcane is form the Agricultural Statistics of Pakistan of 2007-08. 2008-
09 and 2009-10 price data on sugarcane, fisheries, mining, rice milling (irri and basmati), and chemicals was extrapolated using average annual growth rates.  

Note: Text in brackets gives the unit in which price is recorded, as well as specifying the particular commodity as mentioned in the Pakistan Economic Survey or 
Agricultural Statistics of Pakistan.  Proxies were used in case price data for a particular commodity was not available from official statistics.  All prices 
denominated in Pakistani Rupees. 
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Weights: 
 

Table 9: Structure of economy – Division of output and value added across sectors/activities as calculated in 
the Social Accounting Matrix (SAM) of 2007-08 for Pakistan 

Sectors Output 
Value 
Added 

      
AGRICULTURE     
wheat (WHT) 1.35 2.37 
rice irrigated (PADI) 0.60 0.80 
rice basmati (PADB) 0.55 0.72 
cotton (COTT) 0.80 1.26 
sugarcane (CANE) 0.60 0.94 
other field crops (ORCP) 1.07 1.62 
fruist and vegetables (HORT) 0.72 1.19 
livestock - cattle, milk (CATT) 5.53 10.01 
livestock - poultry (POUL) 0.34 0.59 
forestry (FOR) 0.15 0.31 
fishing (FISH) 0.36 0.53 
Agriculture Sub Total 12.07 20.33 
      
INDUSTRY     
mining (MINE) 2.61 3.04 
vegetable oils (VEGO) 0.84 0.22 
wheat milling (WHTF) 3.32 2.97 
rice milling irrigated (RICI) 1.93 2.22 
rice milling basmati (RICB) 2.16 2.01 
sugar (SUG) 1.17 0.84 
other food (OTHF) 0.52 0.45 
cotton gin - lint (LINT) 0.81 0.12 
cotton spin - yarn (YARN) 1.63 0.84 
cotton weave - cloth (CLTH) 1.24 0.45 
knitwear (KNIT) 0.58 0.07 
garments (GARM) 3.70 0.32 
other textiles (OTXT) 0.66 0.39 
leather (LEAT) 3.82 0.06 
wood (WOOD) 0.53 1.02 
chemicals (CHEM) 2.37 0.75 
fertilizer (FERT) 0.64 0.35 
cement , bricks (CEM) 1.10 1.09 
petroleum refining (PETR) 3.94 0.92 
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other manufacturing (MANF) 7.91 4.56 
energy (ENRG) 1.22 1.47 
Industry Sub Total 42.70 24.17 
      
SERVICES     
construction (CONS) 4.56 2.62 
trade wholesale (TRADW) 1.36 2.77 
trade retail (TRADR) 5.51 12.06 
trade other - rest, hotel (TRADO) 3.39 3.62 
transport rail (RAIL) 0.06 0.02 
transport road (ROAD) 11.53 8.18 
transport water (TRWAT) 0.15 0.23 
transport air (TRAIR) 1.12 0.86 
tranport other - pipers (TROTH) 1.17 2.36 
housing (HSNG) 1.05 1.96 
imputed rent (OWNH) 0.24 0.45 
business services (BSERV) 3.80 6.64 
health care (HSERV) 0.87 0.96 
education (ESERV) 0.22 0.45 
personal services (PERSV) 0.32 0.51 
other private services (OSERV) 1.47 0.85 
public services (PUBS) 5.95 5.34 
finance and insurance (FIN) 2.47 5.61 
Services Sub Total 45.24 55.50 
      
TOTAL 100.00 100.00 

 

Table 10:  Distribution of value added across the agriculture and industry sectors by activity 

Sectors  

Percent of Value Added 
  
  

AGRICULTURE Total Agriculture Non-Agriculture 
wheat (WHT) 2.37 0.90 1.47 
rice irrigated (PADI) 0.80 0.30 0.49 
rice basmati (PADB) 0.72 0.27 0.45 
cotton (COTT) 1.26 0.48 0.78 
sugarcane (CANE) 0.94 0.36 0.58 
other field crops (ORCP) 1.62 0.61 1.01 
fruist and vegetables (HORT) 1.19 0.45 0.74 
livestock - cattle, milk (CATT) 10.01 3.79 6.22 
livestock - poultry (POUL) 0.59 0.22 0.36 
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forestry (FOR) 0.31 0.12 0.19 
fishing (FISH) 0.53 0.20 0.33 
Agriculture Sub Total 20.33 7.70 12.63 
        
INDUSTRY       
mining (MINE) 3.04 1.15 1.89 
vegetable oils (VEGO) 0.22 0.08 0.14 
wheat milling (WHTF) 2.97 1.13 1.85 
rice milling irrigated (RICI) 2.22 0.84 1.38 
rice milling basmati (RICB) 2.01 0.76 1.25 
sugar (SUG) 0.84 0.32 0.52 
other food (OTHF) 0.45 0.17 0.28 
cotton gin - lint (LINT) 0.12 0.05 0.08 
cotton spin - yarn (YARN) 0.84 0.32 0.52 
cotton weave - cloth (CLTH) 0.45 0.17 0.28 
knitwear (KNIT) 0.07 0.03 0.04 
garments (GARM) 0.32 0.12 0.20 
other textiles (OTXT) 0.39 0.15 0.24 
leather (LEAT) 0.06 0.02 0.04 
wood (WOOD) 1.02 0.39 0.63 
chemicals (CHEM) 0.75 0.28 0.47 
fertilizer (FERT) 0.35 0.13 0.22 
cement , bricks (CEM) 1.09 0.41 0.68 
petroleum refining (PETR) 0.92 0.35 0.57 
other manufacturing (MANF) 4.56 1.73 2.83 
energy (ENRG) 1.47 0.56 0.91 
Industry Sub Total 24.17 9.16 15.01 

Source:  Calculated from Table 5 above.  The division across agriculture and non-agriculture was based on the division of income 
across rural and urban areas as given in the SAM of 2007-08 for Pakistan. 
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The CGE Model for Pakistan 
 

 The CGE model was developed by Debowicz et al. (2012). The model was calibrated to 
the 2007-08 Social Accounting Matrix (SAM) of Pakistan which was also constructed by 
Debowicz et al. (2012) for the International Food Policy Research Institute (IFPRI). IFPRI’s 
CGE Model has 51 production sectors in primary agriculture, food processing, other 
manufacturing, and services. The model has 3 labor types (skilled labor, unskilled labor, and 
agricultural workers), 18 household categories, a government sector, firms sector, and the rest of 
the world.  

 Figure 1 below provides a basic overview of the model. Output is considered as a 
combination of value added and intermediate inputs. Output is either sold to the domestic market 
or exported to the rest of the world. An assumption here is that domestic goods and exports are 
perfect substitutes. Supply for the domestic market comes from imports and output from the 
domestic market. Substitution between the domestic market and imports depends on the relative 
price of each and on the substitution parameter through a constant elasticity of substitution (CES) 
function 
 
Figure 1: Key relationships in the Pakistan CGE model  

 
 
 The most important factors of production for the agriculture sector are unskilled labor, 
land, and capital. The most important factors of production for the non-agriculture sector are 
skilled labor, unskilled labor, and capital. Unskilled workers are mobile and can move across 
sectors. Capital is fixed in each sector and the rate of return on capital is different for each sector. 
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Land can be used for different agriculture commodities. Households receive their income from 
factors of production, transfers, remittances, and dividends. Household savings are fixed as a 
proportion of income and urban households pay income tax. Household demand is dependent 
upon a linear expenditure system (LES).  
 
 Government receives its revenue from income taxes on households and firms, and from 
indirect taxes on domestic and imported goods, tariffs, and other receipts. Government spending 
is on consumption of goods / services, transfers, and payments. Government income is 
endogenous in the model. Either foreign savings or the real exchanged rate is fixed depending 
upon the model closure. A weighted price of investment is being used to calculate total 
investment in real prices. Total investment in real prices can be held constant by introducing an 
adjustment factor in the household savings function. The model achieves equilibrium state when 
supply equals demand and investment is equal to savings.   
 
Figure 2: How output is determined in a CGE Model  

 

  

Output 
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 Table 8 below provides an overview of and gives the definition of the household groups 
in the SAM. Out of the 51 production sectors, 12 are in agriculture. Out of these 12 sectors 8 are 
strictly crops. There are 14 industrial sectors which include lint, yarn, clothing, knitwear, 
garments, other textiles, and other manufacturing. There are 19 service sectors. Based on the 
SAM, the agriculture sector accounts for 20.3% of national value added, the industrial sector 
accounts for 24.17%, and the service sector accounts for 55.5%.   

 There are 18 households groups in the CGE Model. Households that own agriculture land 
have been disaggregated by location (Punjab, Sindh, and the rest of Pakistan) as well as by land 
ownership (large-medium farm, small farm, landless farmer, and agriculture labor without land).   
 
Table 11: Definition of household groups in the SAM 

2007-08 Pakistan Social Accounting Matrix (SAM) Definition 
Large-medium farmers – Punjab Own 12.5 or more acres of land 
Large-medium farmers – Sindh Own 12.5 or more acres of land 
Large-medium farmers – rest of Pakistan Own 12.5 or more acres of land 
Small farmers – Punjab Own less than 12.5 acres of land 
Small farmers – Sindh Own less than 12.5 acres of land 
Small farmers – rest of Pakistan Own less than 12.5 acres of land 
Landless farmers - Punjab Agriculture workers with no land ownership 
Landless farmers – Sindh Agriculture workers with no land ownership 
Landless farmers – Rest of Pakistan Agriculture workers with no land ownership 
Rural agriculture wage laborer - Punjab No land ownership, agriculture worker 
Rural agriculture wage laborer – Sindh No land ownership, agriculture worker 
Rural agriculture wage laborer – Rest of Pakistan No land ownership, agriculture worker 
Rural non-farm quintile 1 Rural households working in non-agriculture 
Rural non-farm quintile 2 Rural households working in non-agriculture 
Rural non-farm other  Rural households working in non-agriculture 
Urban quintile 1 Urban households working in non-agriculture 
Urban quintile 2 Urban households working in non-agriculture 
Urban other Urban households working in non-agriculture 
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