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his study examines both the natural world and the volatility of the pricing agents in 
Pakistan. This study investigates the causes of increased prices of agricultural 
commodities and food products in Pakistan. The IMF, World Bank, IFS (International 

Financial Statistics), and SBP (State Bank of Pakistan) provided sufficient data to conduct this 
research. We studied the dynamics of conditional volatility for agricultural commodities versus 
food product prices and explained the diffusion between these two. The study indicates that 
the selected commodities are affected by various factors including the volatility effect, the 
mean of interest rates, and the exchange rate. In addition, the volatility of wheat prices has a 
significant effect on the rice price series. In contrast, the cost of chicken has no impact on the 
average cost of beef or any other commodity. Most commodities, excluding oil and cotton, 
have been found to have a considerable impact on their present prices due to the influence of 
pricing. Farmers should be encouraged to utilize hedging mechanisms in the future to lessen 
price volatility. 
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Introduction 
Developing economies like Pakistan rely heavily on agriculture. The prices of food and 

agricultural products are continuously in flux and up for grabs in the marketplace. Price 
comparisons between agricultural products and foodstuffs in nations like Pakistan are often 
relatively low. From 2008 to the middle of 2010, the prices of food and agricultural products 
rose considerably in the domestic and international markets. When we look at the price, we can 
observe that agricultural and food expenditures have increased significantly in the last 40 years. 
However, in the second half of 2010, prices decreased quickly due to the financial crisis, 
culminating in the "2008 price spike." 

Contrarily, prices have nearly recovered to pre-spike levels by the end of 2011[1][2], [3]. 
Some product prices have declined by up to 50% since their peak, yet prices are still higher than 
in 2002[4]–[6]. Price spikes in agriculture, particularly for food, have historically accompanied 
economic upheavals, affecting everything from government finances to poverty to inflation to 
the nation's monetary balance[7][8]. Market participants face major challenges due to these 
pricing effects, known as volatility, which has peaks and troughs. Various researchers claim[9]–
[11] in various ways to uncover commodity price and behavior patterns. [2], [3],[12]–[14], 
focused on the causes of the global "price surge". The majority of research has focused on 
changes in the supply and demand aspects of the market. Underinvestment in agriculture can be 
attributed to a variety of factors, including low commodity inventories. Fast-growing economies 
in Asia were also mentioned on the demand side. Using food crops for biofuels is also referred 
to as an emergent sort of change because of the impact it has on farm commodity prices, as well 
as changes in oil prices, money availability, and the US dollar's value. Climate change, trade 
policies within economies, expectations for prices vs market responses, and future trading 
alternatives for food markets are only some other factors.  

Agricultural price volatility has been the focus of the majority of studies [3]–[5],. While 
prices were lower than they are today compared to their predecessor decades, they were higher 
than they were in the 1960s[15][16]. Price fluctuation in agricultural products was reported by 
UNFAO, the Organisation for Economic Co-operation and Development (OECD) between 
2001 and 2010. From 2006 to 2008, the prices of almost all food and agricultural products in 
Pakistan were exceptionally variable [17], [18]. Maize, wheat, and rice prices have soared, as have 
the prices of other agricultural products, including fruits, cattle, vegetables, ghee, and oils. The 
price of butter and milk has also increased by 100% [18][19]. 

High energy costs, oil prices, and weather circumstances are to blame for the high price 
of agricultural products and food commodities in developing countries like Pakistan, [20][21]. 
Pakistan's increased income and dietary preferences have also contributed to a rise in food prices 
[22], [23]. For example, [24][25][26] used several econometric models to examine the reasons 
for food price inflation in Pakistan, ignoring the volatility of food products. [27]. 

Agricultural and food prices in Pakistan are the focus of this research because of two 
key factors. Data from food and farm goods will be used to estimate the volatility of the series, 
which will be used to model the relationship between the series' volatility and a set of other 
variables[28]. 

One of the most important aims of our research was to provide a quantitative measure 
of the price volatility of food and agriculture in Pakistan. A study of how the volatility of one 
series influences the volatility of another and changes in volatility over time. This volatility 
impact will also be examined to see if it affects the macroeconomic indicators. 
Methods and Materials 

The GARCH Model was used to examine the price volatility of agricultural and food 
products in Pakistan. To understand the GARCH model, one must first understand what a 
GARCH model  
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is used in the preceding two equations for interest rate residuals, urea, and crude oil 
prices. Those economic variables' squared residuals are what you're looking at in this section. 
The appropriate lag time for the conditional mean and variance equations is calculated using the 
Arma (p,q) model. Models are discovered using the "t" test and the ML (Maximum Log-
Likelihood estimation).  

The residual series must have zero mean and unit variance to be deemed standardized. 
For the provided GARCH model, the skewness and kurtosis coefficients must be close to zero. 
It is feasible to determine whether or not the series of residuals under the null hypothesis is 
normally distributed by using the Jarque-Bera test. JB tests are only significant at a 5% 
significance level if the critical value is greater than 5.99. Model properties, such as the best fit, 
can be evaluated using the AIC (Akaike Information Criterion), SIC (Schwartz Information 
Criterion), Shibata Criterion, Hannan-Quin Criterion, and log-likelihood.  

Monthly data from 2000 to 2018 was analyzed for a few selected Pakistani meals and 
farm goods. The World Bank, the IMF, the IFS, and the SBP (State Bank of Pakistan) all 
provided data that we used to compile this report. All goods are measured in US dollars, the de 
facto standard measurement unit. It wasn't only about urea prices; we also looked into how 
agriculture and food prices are linked to interest rates and currencies. The logarithm of the initial 
difference in monthly prices for each commodity is what we use in our analysis. In the 
logarithmic level series, the price movements of all commodities are represented by a simple line 
graph. For both low and high-volatility return series, all of the selected commodity prices show 
the ARCH effect. Data from the squared return series shows high levels of volatility and serial 
correlation. 

Extreme values are possible because there are less than three values in a platykurtic 
series. In this study, JB tests are used to see if the series is normal. The results of the JB-test 
show that most of the series do not match the typical distribution requirements. Description 
data reveal a platykurtic and a leptokurtic series skew. As a result, the vast majority of the return 
series for Pakistani markets are not normally distributed. This is by far the most noticeable 
attribute in many emerging market countries[30]. 

We utilized the KPSS test for the first difference with a constant for the unit root to 
guarantee that the return series is stationary. All series are determined to be non-stationary at 
3%, 15%, and 20% levels of importance. All series are non-stationary at the level and stationary 
at the first difference. 

The conditional heteroskedasticity of the study's food and agricultural commodities is 
examined using the Lagrange Multiplier test. The LM test, which indicates that squared residuals 
have an ARCH impact, verifies conditional heteroskedasticity to estimate food and farm items 
further. Q-Statistics were used to determine whether or not the residual and squared residual 
series are serially correlated. It's now possible to run GARCH models on a subset of 
commodities to see whether conditional heteroskedasticity holds. 

We investigated the effect of explanatory variables on these data sets using price returns 
of oil, urea, interest rates, and exchange rates. It follows that all of these variables will be applied 
to the variance equation and subsequently the mean equation if the residuals are both square 
and agricultural commodities with normal distributions can be studied. 
Results 

A GARCH model predicted that all commodities with explanations will be important. 
The other co-variable in this study suggests that all of the commodities examined to have a 
significant impact if they have a value near 1. It also illustrates how long the volatility lasted after 
the shock. We discovered asymmetric impacts in this study by examining the value of the 
parameter. Using the barley, beef, and tea series, we discovered that our model was biased to 
the negative. Some other programs, on the other hand, are positively skewered. As evidenced 
by their considerable excess kurtosis, all other commodities are more likely to have a platykurtic 
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distribution than leptokurtic ones. According to the LM-ARCH results, the specification is 
perfect. The JB test for standardized residuals can be used to detect an uneven distribution. 
According to Tse's diagnostic test, it reveals no or minimum indications of serial correlation and 
volatility clustering and no heteroskedasticity [31]. 

The coefficient in the mean equation indicates that the price of lamb, barley, and beef is 
expected to grow due to rising oil costs. Cotton prices are also affected by the volatility of oil 
prices. The price of oil, a vital component in the production process, was inversely related to 
the price of wheat. There is no significant impact on Pakistani production from changes in 
worldwide prices, even though local prices are affected. A more indirect impact on the cost of 
food production, distribution, and transportation is feasible though. 

Additionally, the high expenses of food and agricultural products, such as the cost of a 
tube well or a harvesting tractor in Pakistan, are contributing factors. There was a negative 
correlation between wheat, rice, and chicken prices in Pakistan, which is consistent with this 
study's results. A large increase in the cost of goods and services is due to the government's 
instability and competing economic policies. Even if we don't see it globally, like in the case of 
Pakistan [32], there is still a decline in oil prices. 

The researchers found that barley and wheat prices significantly affect the mean equation 
results. Interest rates have a significant impact on the price of beef and poultry, both favorably 
and negatively. Apart from oil, we find considerable evidence that the current price affects earlier 
pricing for other commodities in Pakistan. 
Concluding  

The GARCH model was used to investigate the volatility of food and agricultural 
commodities in Pakistan. Prices of cattle, lambs, and barley in Pakistan are influenced greatly 
and favorably by fluctuations in the price of oil. This study shows that wheat price volatility has 
a considerable negative impact on the volatility of the oil price. Cotton prices were also boosted 
by the rise in oil costs. A look at Pakistan's food and agricultural product prices can tell us that 
they are heavily influenced by the oil market. Barley and wheat prices were found to have a 
favorable and substantial impact on the exchange rate. The volatility of any other commodity 
included in this study was not significantly influenced by others. For our analysis, we found that 
interest rates have a negative impact on the cost of chicken and beef. A rise in interest rates is 
good for wheat prices but bad for beef prices. According to our data, there was a considerable 
impact on all commodities except for oil and cotton. 

First, we must get farmers to employ hedging instruments to reduce price volatility. 
Weather conditions, storms, and floods can have a devastating effect on crop production in 
Pakistan and other nations in the region. Our administration is concerned about rising food and 
agricultural costs on those with little financial resources. The government collaborates with a 
wide range of organisations to maintain agricultural sector volatility, which raises GDP. While 
food prices are lowered, small farmers are encouraged and the market returns to equilibrium 
when the government subsides food and farm inputs. Developing countries like Pakistan require 
a boost, where agricultural investment is low. Economic activity will rise as the world's 
population expands and hence increases the need for food. It also helps to keep the cost of food 
on the market under control. 
  



                         International Journal of Agriculture & Sustainable Development 

Nov 2020|Vol 2|Issue 4                                                                       Page |109 

References 
[1] E. T. Zea, “Pass-through of International Food Prices to Domestic Inflation During 

and After the Great Recession: Evidence from a Set of Latin American Economies *,” 

pp. 135–180, 2011. 

[2] D. Mitchel, “A Note On Rising Food Prices,” Jul. 2008, doi: 10.1596/1813-9450-4682. 

[3] C. L. Gilbert and C. Wyn Morgan, “Has food price volatility risen?,” 2010. 

[4] C. L. Gilbert and C. W. Morgan, “Food price volatility,” Philos. Trans. R. Soc. B Biol. 

Sci., vol. 365, no. 1554, pp. 3023–3034, 2010, doi: 10.1098/rstb.2010.0139. 

[5] G. Rapsomanikis and A. Sarris, “The nature and determinants of volatility in agricultural 

prices: an empirical study from 1962–2008,” Commod. Mark. Rev., no. 24819, pp. 1–

24, 2010. 

[6] H. Xie, Y. He, and X. Xie, “AC SC,” J. Clean. Prod., 2016, doi: 

10.1016/j.jclepro.2016.03.064. 

[7] X. I. E. Hualin, H. E. Yafen, Z. O. U. Jinlang, and W. U. Qun, “Spatio-temporal 

difference analysis of cultivated land use intensity based on emergy in the Poyang Lake 

Eco-economic Zone of China,” vol. 26, no. 20143, pp. 1412–1430, 2016, doi: 

10.1007/s11442-016-1335-7. 

[8] S. K. Roache, What Explains the Rise in Food Price Volatility?, vol. 10, no. 129. 2010. 

doi: 10.5089/9781455201129.001. 

[9] A. Deaton and G. Laroque, “On the behaviour of commodity prices,” Rev. Econ. Stud., 

vol. 59, no. 1, pp. 1–23, 1992, doi: 10.2307/2297923. 

[10] P. Cashin and C. J. Mcdermott, “The long-run behavior of commodity prices: Small 

trends and big variability,” IMF Staff Pap., vol. 49, no. 2, pp. 175–199, 2002, doi: 

10.5089/9781451848991.001. 

[11] S. Press, “Spatiotemporal differences and influencing factors of multiple cropping index 

in China during,” vol. 25, no. 41361111, pp. 1283–1297, 2015, doi: 10.1007/s11442-015-

1234-3. 

[12] W. Tyner, “What ’ s Driving Food Prices ? July 2008,” no. June, 2015. 

[13] B. Cooke and M. Robles, “Recent food prices movements: A time series analysis,” J. 

Time Ser. Anal., no. 00942, p. 35, 2009, doi: http://www.ifpri.org/publication/recent-

food-prices-movements. 

[14] H. Xie, P. Wang, and G. Yao, “Exploring the Dynamic Mechanisms of Farmland 

Abandonment Based on a Spatially Explicit Economic Model for Environmental 

Sustainability: A Case Study in Jiangxi Province, China,” pp. 1260–1282, 2014, doi: 



                         International Journal of Agriculture & Sustainable Development 

Nov 2020|Vol 2|Issue 4                                                                       Page |110 

10.3390/su6031260. 

[15] D. A. Sumner, “Recent commodity price movements in historical perspective,” Am. J. 

Agric. Econ., vol. 91, no. 5, pp. 1250–1256, 2009, doi: 10.1111/J.1467-

8276.2009.01292.X. 

[16] M. Huchet, “Agricultural Commodity Price Volatility: An Overview,” no. 52, p. non 

paginé, 2011, doi: 10.1787/5KG0T00NRTHC-EN. 

[17] “Government Expenditure, Agricultural Product Prices and Agricultural Growth: A 

Case of Pakistan | Semantic Scholar.” 

[18] Q. Muhammad, A. Hye, and M. M. Siddiqui, “Money supply, exchange rate, industrial 

and agricultural product prices: Evidence from Pakistan,” African J. Agric. Res., vol. 5, 

no. 22, pp. 2997–3002, Nov. 2010, doi: 10.5897/AJAR.9000497. 

[19] C. T. Ennew, A. N. Jennings, A. J. Rayner, and G. V Reed, “British potato stabilisation 

policy in,” pp. 43–60, 1985. 

[20] “OECD-FAO Agricultural Outlook 2011,” Jun. 2011, doi: 

10.1787/AGR_OUTLOOK-2011-EN. 

[21] J. Baffes and J. Meerman, “From Prices to Incomes : Agricultural Subsidization without 

Protection ?,” vol. 13, no. 2, pp. 191–211, 1998. 

[22] P. A. Cornelisse and B. Kuijpers, “A policy model of the wheat and rice economy of 

Pakistan,” Pak. Dev. Rev., vol. 26, no. 4, pp. 385–400, 1987, doi: 10.30541/v26i4pp.385-

400. 

[23] D. Atkin, “Trade, Tastes, and Nutrition in India,” Am. Econ. Rev., vol. 103, no. 5, pp. 

1629–63, 2013, doi: 10.1257/AER.103.5.1629. 

[24] H. Ahsan, Z. Iftikhar, and M. A. Kemal, “The determinants of food prices: A case study 

of Pakistan,” PIDE Work. Pap., no. 76, pp. 1–21, 2011. 

[25] C. Zhang and X. Chen, “The impact of global oil price shocks on China ’ s bulk 

commodity markets and fundamental industries,” Energy Policy, pp. 1–10, 2013, doi: 

10.1016/j.enpol.2013.09.067. 

[26] M. Abdullah and R. Kalim, “Empirical analysis of food price inflation in Pakistan,” 

World Appl. Sci. J., vol. 16, no. 7, pp. 933–939, 2012. 

[27] F. Ceballos, M. A. Hernandez, N. Minot, and M. Robles, “Grain Price and Volatility 

Transmission from International to Domestic Markets in Developing Countries,” World 

Dev., vol. xx, 2017, doi: 10.1016/j.worlddev.2017.01.015. 

[28] E. Lee, D. B. Han, and R. M. N. Jr, “A common factor of stochastic volatilities between 



                         International Journal of Agriculture & Sustainable Development 

Nov 2020|Vol 2|Issue 4                                                                       Page |111 

oil and commodity prices,” Appl. Econ., vol. 00, no. 00, pp. 1–13, 2016, doi: 

10.1080/00036846.2016.1234701. 

[29] T. Choudhry, “Stock market volatility and the crash of 1987: evidence from six emerging 

markets,” J. Int. Money Financ., vol. 15, no. 6, pp. 969–981, Dec. 1996, doi: 

10.1016/S0261-5606(96)00036-8. 

[30] C. G. Broyden, “The Convergence of a Class of Double-rank Minimization Algorithms 

1. General Considerations,” IMA J. Appl. Math., vol. 6, no. 1, pp. 76–90, Mar. 1970, doi: 

10.1093/IMAMAT/6.1.76. 

[31] Z. Zhang, L. Lohr, C. Escalante, and M. Wetzstein, “Ethanol, Corn, and Soybean Price 

Relations in a Volatile Vehicle-Fuels Market,” Energies 2009, Vol. 2, Pages 320-339, vol. 

2, no. 2, pp. 320–339, Jun. 2009, doi: 10.3390/EN20200320. 

[32] A. G. Awan and M. Imran, “Factors Affecting Food Price Inflation in Pakistan,” ABC 

J. Adv. Res., vol. 4, no. 1, pp. 75–90, Jun. 2015, doi: 10.18034/ABCJAR.V4I1.46. 

 

 

Copyright © by authors and 50Sea. This work is licensed under 
Creative Commons Attribution 4.0 International License.  

 


