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ABSTRACT 

This study aims to ascertain how to maximise wheat production in Pakistan. Wheat 

production is a response variable and harvested area, agriculture credit, domestic 

consumption, procurement price, agriculture sector GDP, oil prices, and interest rate are 
taken as explanatory variables. Using time series data from yester years along with 

Johansen’s co-integration technique and Vector Error Correction Model (VECM), it has 

been concluded that lower oil and procurement prices and lower interest rate can help bring 

about a much-needed increase in the production of wheat. 

 

INTRODUCTION 

Agriculture sector remains the backbone of Pakistan’s economy especially when it 

comes to providing employment. Sustaining this sector, therefore, is of paramount 

importance and people and government are certainly aware of this fact. Wheat crop is the 

most vital component of agriculture sector and it holds the title of ‘clip food’ for Pakistanis. 

Due to acute water shortage and increased costs of production, adequate supply of wheat 
has become a pipedream, prompting the government to import wheat from neighboring 

countries. Myriad complex factors influence the demand and supply of wheat in Pakistan. 

This study seeks to examine only those factors whose impact is directly linked to this 

paper’s objectives, which include maximising wheat production and forecasting its future 

trends. This study can be referred to as a revolutionary attempt to overcome issues facing 

wheat production in Pakistan. By virtue of this attempt, I am able to understand how 

agricultural and economic factors impact the wheat production and suggest the way 

forward on the basis of these results. 

 

RESULTS AND DISCUSSION 

Co-integration 

Co-integration technique identifies equilibrium long term relationships among the 
factors. The factors are co-integrated, if long term relationship exists between them. For 

completion of Johansen’s co-integration, 2 characteristics must be satisfied.  

I. At least two individual factors should be integrated of same level of stationary.   

II. Linear combination should exist among factors, which is integrated to an order lower 

than the individual factors.  

The first step is to check the stationary of variables for stationarity Augmented Dickey 

Fuller test was applied. 
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Table 1 

Augmented-Dickey Fuller (ADF) Results for Preferred Variables 

Sr. Variables 
Include in 

test equation 

At first difference Result 

Test 
statistics 

α = 1% α = 5% P-Value  

1 Production 
Intercept and 

trend 
-11.292 -4.2050 -3.5266  

 

0.0000 
I(1) at 

1% 

2 
Harvested 

area 
Intercept and 

trend 
-8.8797 -4.2050 -3.5266  

 

0.0000 
I(1) at 

1% 

3 
Procurement 

price 
Intercept and 

trend 
-6.3307 -4.2118 -3.5297 0.0000 

I(1) at 
1% 

4 Agri. Credit 
Intercept and 

trend 
-5.6270 -4.2050  

 

-3.5266  
 

 
 

0.0002 

 

I(1) at 

1% 

5 Interest rate Intercept -5.1239 -4.2050 -3.5266  
 

0.0008 
I(1) at 

1% 

6 
Domestic 

consumption 
Intercept and 

trend 
-3.7506 -4.2268 -3.5366  

 

0.0311 
I(1) at 

1% 

7 Oil price 
Intercept and 

trend 
-6.3857 -4.2050 -3.5266 0.0000 

I(1) at 

1% 

8 
Agri. sector 

(GDP) 
Intercept and 

trend 
-6.1599 -4.2050 -3.5266 0.0000 

I(1) at 
1% 

 

ADF test displayed the error term of all the factors stationary at first difference so all 

the variables are integrated at order on I(1) which shows that there exist long run 

relationship between the variables. so we can apply Johansen’s co-integration technique 

identifies equilibrium long term relationships among the factors. This test gives to test 

results trace test and maximum eigen value test as shown in the given tables.  
 

Unrestricted Cointegration Rank Test (Trace)  
     
     Hypothesized  Trace 0.05  

No. of CE(s) Eigenvalue Statistic Critical Value Prob.** 
     
     None *  0.730346  195.2142  159.5297  0.0001 

At most 1 *  0.699909  142.7896  125.6154  0.0029 

At most 2  0.571368  94.64276  95.75366  0.0595 

At most 3  0.397474  60.75652  69.81889  0.2129 

At most 4  0.371059  40.49156  47.85613  0.2054 

At most 5  0.286021  21.94283  29.79707  0.3017 

At most 6  0.160095  8.466738  15.49471  0.4169 

At most 7  0.036519  1.488099  3.841466  0.2225 
     
      Trace test indicates 2 cointegrating eqn(s) at the 0.05 level 

 * denotes rejection of the hypothesis at the 0.05 level 

 **MacKinnon-Haug-Michelis (1999) p-values  
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Unrestricted Cointegration Rank Test (Maximum Eigenvalue) 
     
     Hypothesized  Max-Eigen 0.05  

No. of CE(s) Eigenvalue Statistic Critical Value Prob.** 

     
     None *  0.730346  52.42458  52.36261  0.0493 

At most 1 *  0.699909  48.14681  46.23142  0.0308 

At most 2  0.571368  33.88624  40.07757  0.2109 

At most 3  0.397474  20.26496  33.87687  0.7380 

At most 4  0.371059  18.54873  27.58434  0.4502 

At most 5  0.286021  13.47610  21.13162  0.4094 

At most 6  0.160095  6.978639  14.26460  0.4917 

At most 7  0.036519  1.488099  3.841466  0.2225 
     
      Max-eigenvalue test indicates 2 cointegrating eqn(s) at the 0.05 level 

 * denotes rejection of the hypothesis at the 0.05 level 

 **MacKinnon-Haug-Michelis (1999) p-values  

  

Both the test shows there is co-integration among the variables which means long run 

relationship exist between them, so now we can applied VEC model to check short term 
dynamics. 

 

VECTOR ERROR CORRECTION MODEL 

Vector error correction (VEC) model is a restricted vector autoregressive (VAR) model 

and it deals with non-stationary series and found to be co-integrated. VEC model was first 

constructed by Hendry (1995). If series are co-integrated, then a long term relationship 

exists and VEC model is used to find out the short term properties of co-integrated series. 

For VEC model, co-integration must be present otherwise no need to apply VEC model. It 

shows long term to short term amendment of the model. 

 
     
      Coefficient Std. Error t-Statistic Prob.   
     
     C(1) -0.508896 0.268199 -1.897455 0.0595 

C(2) 0.159296 0.402662 0.395608 0.6929 

C(3) 0.394554 0.296870 1.329048 0.1856 

C(4) -0.669788 0.517609 -1.294005 0.1974 

C(5) 0.175659 0.462495 0.379807 0.7046 

C(6) 0.297869 0.140751 2.116284 0.0358 

C(7) -0.049173 0.132355 -0.371521 0.7107 

C(8) 0.083352 0.076292 1.092540 0.2762 

C(9) -0.057921 0.081534 -0.710396 0.4784 

C(10) -0.068060 0.085517 -0.795870 0.4272 

C(11) 0.094112 0.093666 1.004761 0.3165 

C(12) -0.288024 0.566756 -0.508198 0.6120 

C(13) -0.055989 0.527652 -0.106110 0.9156 

C(14) -0.038157 0.065607 -0.581597 0.5616 
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C(15) -0.189536 0.072097 -2.628904 0.0094 

C(16) 0.157904 0.108728 1.452286 0.1483 

C(17) -0.246321 0.114701 -2.147514 0.0332 

C(18) 0.031240 0.033839 0.923178 0.3572 

 

VEC model shows that model is converging 0.0051 percent annually. 

 

COMMENTS AND CONCLUSION 

This study finds that one percent increase in area would increase production of wheat 

by 0.74%. One percent increase in procurement price would decrease production of wheat 

by 0.03%. If agriculture sector GDP increases by one percent, then the production of wheat 

would increase by 0.09%. Similarly, one percent increase in oil price would decrease wheat 

production by 0.05%. One percent hike in agriculture credit will result in 0.046% increase 

in wheat supply. One percent increase in domestic consumption would decrease wheat 

production by 0.73%. If interest rate increases by one percent, then wheat production would 
increase by 0.086%. In my study it is concluded that oil prices be controlled to reduce the 

cost of production and that agriculture credit is extended on the lower interest rate. Price 

stability, however, is the most important factor to improve the performance of agriculture 

in Pakistan. 
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