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Preface 
 

Risk management is fast emerging area  of the finance discipline. Today business organizations are 
confronted with financial risks that are more varied and challenging than ever before. Companies are 
increasingly focusing on a systematic approach for identification, measurement and control of a 
variety of risks faced by them. Top management of the companies is becoming more aware of how 
sound risk management helps to mitigate potential risks. Derivatives have become an important tool in 
managing business risks. There are two types of derivatives, namely, financial and commodity 
derivatives.  

Commodities are commercial products which are deemed as assets similar to stocks, namely, 
agricultural products, metals and energy products.  Commodity market has two markets, futures and 
spot market. Commodity futures market has emerged as one of the fastest growing segments since 
liberalization. Spot markets are precious to India’s economy. Futures market acts as a platform for 
price discovery and price risk management for the spot market participants. In any agriculture-
dominated economy, like India, farmers face not only yield risk but price risk as well. Commodity 
futures market has an essential role to play in the price risk management process, especially in 
agriculture. The market participants, farmers and traders, can plan their crop cultivation, production 
and consumption of commodities in advance only when they get price signals which are provided by 
futures market. Conceptually, there is always integration between futures and spot market of 
commodities. Does the relationship between commodity futures and spot market exist? Yes, it does. It 
is possible only when the futures market is dominated by the market participants, the farmers and 
traders, as it is witnessed in any commodity spot market. 

Indian Commodity Futures and Spot Market is an attempt to present my Ph.D, thesis in the form of the 
book which is presented in seven chapters. The book focuses on the comparative study of futures and 
spot market in spices with reference to Chilli and Turmeric with objectives of  examining the  price 
discovery process and causality between chilli and turmeric futures and spot prices, studying the chilli 
and turmeric spot market operations, understanding the awareness on commodity futures market 
among the market participants, that is farmers and traders, level of usage of the market to hedge the 
commodity price risk and factors that discourage the use of commodity futures market and studying 
the variables that impact the chilli and turmeric spot and futures prices. 
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1.1 INTRODUCTION 
The process of economic liberalization in India has begun in 1991. After liberalization the Indian financial 
system has been incrementally deregulated and exposed to international financial markets along with the 
introduction of new instruments and products. One such reform was online trading in equities in the year 
2000. The success of the capital market reforms motivated the Government and Forward Market 
Commission, the commodities regulator, provided the way to kick off similar reforms in the commodity 
market.  Commodity market is another important constituent of the financial markets of the economy. 
Commodity market is growing at a faster pace in the Indian scenario. India has total area of 329 million 
hectares under agriculture and it has 159 million hectares of arable land. Out of 1214 million population, 661 
million are engaged in agriculture.1 Agriculture sector contributes between 15 per cent and 20 per cent of the 
Gross Domestic Product (GDP) and it is an important factor in achieving a GDP growth of 7 - 10 per cent. 
India has the challenges of managing burgeoning Indian population growing at the rate of 20 million every 
year (equivalent to the population of Australia) and achieving sustainable economic growth rate. The country 
is gifted with rich natural resources – 900 mm rainfall, 8000 km of coastal line, 270 sunshine days, hundreds 
of   rivers, plains, extraordinary biodiversity and varying agricultural zones.2 we can grow anything in India 
and there had been enormous scope for growth in agriculture sector in India. If its potentials is completely 
used, the country can witness tremendous economic growth. All these factors indicate that India can be 
considered as a major center for commodity markets. The commodity market has two components, namely, 
futures and spot market. 

Price discovery of commodities, price risk management and locks in profit margin were some of the crucial 
aspects one need to have wide knowledge in the present commodity futures market. The spot market for 
agricultural commodities is loaded with problems including infrastructure inadequacies, low productivity and 
a long supply chain that adds to the cost but not much to the value, unreliable or non-standard quality and 
lack of price transparency. To address these issues in spot market, APMCs (Agricultural Produce Marketing 
Committees) came into exist3.   There must be proper integration between commodity futures and spot 
market. 

1.2 FUNDAMENTALS OF FORWARD AND FUTURES MARKET 
A forward contract is an agreement to buy or sell an asset at a certain future time for a certain price. It can be 
contrasted with a spot contract which is an agreement to buy or sell an asset today. Forward contacts ability 
to lock in a purchase or sale price without incurring much direct cost makes it attractive for hedging as well 
as speculation. 

Futures contract is very similar to forward contract except they are exchange traded or defined on 
standardized assets. Futures trading is an agreement between a buyer and a seller obligating the seller to 
deliver a specified asset of specified quality and quantity to the buyer on a specified date and place  at a 
specified place and the buyer, in turn, is obligated to pay to the seller a pre-negotiated price in exchange of 
the delivery. Futures can be used either to hedge or to speculate on the price movement of the underlying 
asset. Hedging or speculating benefits are possible in futures contract without holding the contract until 
expiry. For example, if the contract is long in a futures contract, the trader can go short on the same type of 
contract to offset and exit the position through hedging mechanism. 

The mechanism of a futures contract is similar to forward contract. The only difference is that the trader can 
easily close the position anytime during the time of the contract. Counterparty risk is also reduced since both 
the parties have to provide margin to the exchange in which the trade has been done.4 

One distinguishing feature of the futures market is that futures price converges with spot price on the date of 
expiry of the contract. Thus along with providing a platform for risk management, commodity derivative 
market also performs the function of price discovery for both spot and futures markets. Price discovery and 
price risk management are the two principal pillars on which the futures market edifice is built.5 

1.3 MEANING AND DEFINITION OF COMMODITIES 
Commodity refers to any good that possesses a physical attribute. The word ‘commodity’ comes from a 
French word “commodite’ “which is used to refer to any object of utility that offers some convenience or 
useful service. It is a thing of value, with uniform quality, produced in large quantities by any different 
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producers. The commodity can be produced by different producers, but will still be considered equivalent. 
By this definition, any physical substance, like pepper or aluminum, which is interchangeable with another 
product of the same type, is a commodity. Commodities are frequently used as inputs in the production of 
other goods or services. They are basic good used in commerce as it is interchangeable with other 
commodities of the same type, so that even though the quality of given commodity may be at variance 
slightly, it is effectively uniform across producers.6 

A commodity may be defined as an article, a product or material that is bought and sold. Forward 
(Regulations) Act, 1952 defines, ‘goods or commodity’ as every kind of movable property other than 
actionable claims, money and securities’. Commodity actually offers immense potential to become a separate 
asset class for market-savvy investors, arbitrageurs and speculators. Retail investors, who claim to 
understand the equity markets, may find commodities an unfathomable market.7 

Anything which is supplied across markets without any product differentiation, and for which there exists 
demand, is a commodity. Crude is a commodity, and it has a price around the world, that price being 
determined daily based on global supply and demand. Cement, on the other hand, is differentiated through 
branding and is not a commodity. In general, better grades of cement will sell for more. 

One of the important characteristics of a commodity is that its price is determined as a function of its market 
as a whole. So a commodity has the following properties: 

 It is usually produced and/or sold by many different producers 

 It is uniform in quality between producers that produce and sell it 

 It is traded at a price resulting from its demand and supply.8 

1.4 COMMODITY MARKET – SPOT AND FUTURES MARKET 
For commodities, essentially there are two markets – the Spot market and the Futures market. While the spot 
market is for trading in physical form, the futures market is in a sense a ‘Derivative market’ or a market 
derived from the physical market. All the commodities are not traded in the futures market.  In the futures 
market, transactions (buy/ sell) take place in a paper form based generally on the underlying or physical 
goods.  In India, the spot market and the futures market are not governed by the same regulatory system. 

The spot markets are controlled by the State Governments through autonomous bodies called APMC’s 
(Agriculture Produce Market Committee) which are tasked to ensure a fair price to   farmers.  Every APMC 
is literally a centralized market place – a meeting point for sellers, buyers and commission agents. APMCs 
regulate the bulk (wholesale) selling of agricultural produce in their defined area of operation. The original 
aim of regulating the market functioning was to introduce an open and transparent trading environment 
wherein the sellers (who are mostly farmers) would bring their agricultural produce in the market to sell in 
open auctions.9 Salient features of the Model Act on Agricultural Marketing in most parts of the country are 
established and regulated under the State APMC Acts. Areas in the State are geographically divided and each 
one is declared as a market area. Each of these markets is managed by a Market Committee constituted by 
the State Government. Once a particular area is declared as a market area under the jurisdiction of a Market 
Committee, no person or agency is allowed freely to carry on wholesale marketing activities.10 

The spot price or spot rate of a commodity is the price that is quoted in the physical market for immediate or 
spot settlement (payment and delivery). Spot settlement is normally one or two business days from trade 
date.  As a result, spot prices reflect current supply and demand not future price movements. Spot prices can 
therefore be quite volatile and more independently from futures prices. Trading, clearing and settlement are 
taken place simultaneously in the spot market.11 

Every business transaction has three components trading, clearing and settlement. A buyer and seller come 
together, negotiate and arrive at a price. This is trading. Clearing involves finding out the net outstanding, 
that is exactly how much of goods and money the two should exchange. For instance, A buys goods worth 
Rs.100 from B and sells goods worth Rs.50 to B. On a net basis A has to pay Rs.50 to B. Settlement is the 
actual process of exchanging money and goods. In commodity futures market trading happens today and 
clearing and settlement happen later. 
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Commodity futures market is expected to help the market participants, farmers and traders, through two vital 
economic functions, viz., Price Discovery and Price Risk Management. When the buyers and sellers enter 
into a futures contract, no cash changes hands between them; hence, the value of the contract is zero at its 
inception Commodity derivatives market trade contracts for which the underlying asset is a commodity. It 
can be an agricultural commodity like chilli, turmeric, wheat, rice, pulses, soybean, rapeseed, cotton etc., or 
precious metals gold, silver etc. It is different from other financial derivatives in the sense that due to bulky 
nature of the underlying asset, physical settlement creates a need for warehousing. 
Commodity futures market is nothing but ‘value trading’. It refers to buying or selling commodity contracts 
by deciding its value through estimation of expected price of the underlying commodity in future. For 
example, what would be the price of turmeric after six months, 180 days, would be a question that has to be 
considered to find out the ‘value of the contract’ for which the underlying asset is turmeric. Commodity 
futures market is an extension form of stock market where commodities are promised to be bought in future 
by fixing its value today. It is also a kind of contract market. In India, this market is at a nascent stage.  
Today, very few institutions are supporting the commodity market. Here, commodity exchanges are 
facilitating, selling and buying of commodity contracts. 
Commodity futures market is a win-win market. All the participants, whether they are farmers, traders, 
commission agents or brokers, investors or godown owners might gain something from this market. A large 
number of different market players participate in buying and selling activities in the market based on diverse 
domestic and global information such as price, demand and supply, climatic conditions and other market 
related information. All these factors put together result in efficient price discovery as a result of large 
number of buyers and sellers transacting in the futures market. A well developed and effective commodity 
futures market, unlike physical market, facilitates offsetting the transactions without impacting on physical 
goods until the expiry of a contract.12 

Commodity futures market was an ideal platform to manage against spot price fluctuations and helped in 
price discovery of the underlying commodity. The commodity market is growing at faster pace and is larger 
than the stock market in the global context. Commodities futures market in India are about three times the 
size of spot markets but more than ten times the size of physical markets in developed countries. Indian 
commodity futures market has emerged as one of the fastest growing segments since liberalization.13 

1.5 COMMODITY DERIVATIVE MARKET AND ITS BENEFITS 
The opportunity in the commodities derivative market is three times that in the capital market. The 
commodity market plays a critical role in India’s future economic growth. The commodity exchanges 
facilitate commodity trading by providing the platforms and did not take possession of goods. The 
commodity exchange is neither a buyer nor a seller. The platform helps in price discovery and price risk 
management which would be useful for market participants. 

Trading is conducted via 42000 terminals across 700 centers and delivery facilitated through the 850 
accredited warehouses. There is a wrong perception that there is no physical delivery of commodities. 
NCDEX facilitated delivery of 93,000 tonnes of commodities in 2011 alone. 
India’s growth in the next 15-20 years is going to be dominated by commodities and this market would 
expand exponentially be it food, fibre, metal or energy, as there were commodity intensive.14 The growth in 
the commodities was remarkable. The value of turnover commodity derivative market grew from Rs.5.74 
lakh crore in 2004-05 to Rs.119.48 lakh crore in 2012-13.15 The following figure shows the number of 
commodity national and regional exchanges. 

Figure-1.1: No. of Commodity Exchanges in India 

 



 

Indian Commodity Futures and Spot Markets 

5 

1.5.1 Benefits of Commodities Derivatives 
Commodity Derivatives provide many economic benefits to the stakeholders of the market. Futures 
contracts, one of the types of commodity derivatives, have two important functions such as price discovery 
and price risk management. Producers get an idea of the price likely to prevail at a future point of time and 
hence can decide between various competing commodities, the best that suits him. It enables the consumer 
get an idea of the price at which the commodity would be available at a future point of time. Consumers can 
do proper budgeting and also make purchases by entering into futures contracts. Futures markets provide 
useful inputs to farmers and policy makers in taking appropriate decisions. Farmers can take appropriate 
marketing decisions and policy makers can find out the impact of scarcity on the consumers and surpluses on 
producers.  The futures trading is very useful to the exporters as it provides an advance indication of the 
price likely to prevail and thereby help the exporter in quoting a realistic price and thereby secure export 
contract in a competitive market. A futures trading enables the exporter to hedge his risk by operating in 
futures market.16 

Specifically the benefits are 
 Price discovery mechanism: Producer can get an idea of future pricing and thus select suitable beneficial 

commodities 

 Price Risk Management: It helps the exporter in quoting a realistic price and facility of hedging or 
insurance to producer or dealers 

 Price Stabilization: In times of violent price fluctuation, futures markets help in price stabilization.17 

1.5.1.1 Benefits to the farmers and other stakeholders 
Farmers and growers also benefit through the price signals emitted by the futures markets even though they 
may not directly participate in the futures market. The futures markets, through advance price discovery lead 
to a shift in sale-purchase patterns during harvest and lean seasons and thereby facilitate reduction in the 
amplitude of seasonal price variation and help the farmer realize somewhat better price at the time of harvest. 
These price signals help the farmer in planning his cultivation in advance as well as to determine the kind of 
crop which he should prefer to cultivate. These signals also help him in fine tuning his marketing strategy 
after the harvest. Empowered with the price information the farmer is able to avoid excess sale immediately 
after the harvest and is also able to bargain for better prices from trade in the mandi. By providing the 
manufacturers and the bulk consumers a mechanism for covering price-risks, the futures market induces 
them to pay higher price to the producers, as the need to pass on the price-risk to farmers is obviated.  The 
manufacturers are able to hedge their requirement of the raw materials and as also their finished products. 
This results in greater competition in the market and ensures viability of the manufacturing units.18 

1.6 EVOLUTION OF INDIAN COMMODITY MARKET 
The institution of formal commodity futures market in India is almost as old as in the USA and UK. The 
Indian experience, however, is much older as references to such markets in India appear in Kautialya’s 
Arthasastra. The first organized futures market was established in 1875 under the aegis of the Bombay 
Cotton Trade Association to trade in cotton contracts which was followed by oilseeds &food grains.  
Following this, the Gujarati Vyapari Mandali was set up in 1900 to carry out futures trading groundnut, 
castor seed and cotton.19 

Futures trading in bullion began in Mumbai in 1920 and later, similar markets came up in Rajkot, Jaipur, 
Jamnagar, Kanpur, Delhi and Calcutta.  Calcutta Hessian Exchange Ltd., was established in 1919 for futures 
trading in raw jute and jute goods. But organized futures trading in raw jute began only in 1927 with the 
establishment of East Indian Jute Association Ltd. These two associations amalgamated in 1945 to form the 
East India Jute & Hessian Ltd. to conduct organized trading in both Raw Jute and Jute goods. The most 
notable amongst them was the Chamber of Commerce at Hapur, which was established in 1913. 

By the time of the Second World War, that is, between the 1920s and the 1940s, futures trading in organized 
form had commenced in a manner of commodities – such as, cotton, groundnut, groundnut oil, raw jute, jute 
goods, castor seed, wheat, rice, sugar, precious metals like gold and silver. During the Second World War, 
futures trading were prohibited under the Defence of India Rules. 
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During the post Independence period commodity trading saw various regulatory decisions. The Forward 
Contract (Regulation) Act was enacted in 1952 and the Forward Market Commission (FMC) was 
established in 1953 under the Ministry of Consumer Affairs.  Futures trading in commodities, particularly, 
cotton, oilseeds and bullion, was at its peak during this period. Forward Contracts (Regulation) Rules were 
notified by the Central Government in July 1954. 

The 1960s was a tough decade for India, and following the scarcity in various commodities, futures trading 
in most commodities was prohibited in the mid-sixties. In the seventies, most of the registered associations 
became inactive, as futures as well as the forward trading in commodities for which they were registered 
came to be either suspended or prohibited altogether. There was a time when trading was permitted for only 
two minor commodities, namely, pepper and turmeric. The mid-1960s witnessed an unprecedented rise in the 
prices of major oils and oilseeds as a result of a sharp fall in output.  Futures trade was banned in most 
commodities to contain speculation which the government attributed to rising inflation.20 

The Khusro Committee (June 1980) recommended reintroduction of futures trading is most major 
commodities. The government, accordingly, initiated futures trading in potato during the later half of 1980 in 
quite a few markets in Punjab and Uttar Pradesh. Liberalization of Indian economy since 1991 recognized 
the role of market and private initiative for the development of the economy. The much maligned market 
instruments such as the futures trading were also given due recognition. After some halting efforts since 
1994 when Prof. Kabra Committee submitted its report, the late 1990s spilling into the new millennium, saw 
some bold initiatives in the commodity market. A three-pronged approach was adopted to revive and 
revitalize this market. 

Firstly, on policy front many legal and administrative hurdles in the functioning of the market have been 
removed. Forward trading was permitted in cotton and jute goods in 1998, followed by some oilseeds and 
their derivatives such as groundnut, mustard seed, cottonseed etc. in 1999. A statement in the first ever 
National Agricultural Policy, issued in July 2000 by the government that futures trading was encouraged in 
increasing number of agricultural commodities was indicative of welcome change in the government policy 
towards forward trading. 

Secondly, strengthening of infrastructure and institutional capabilities of the regulator and the existing 
exchanges received priority. 

Thirdly, as the existing exchanges are slow to adopt reforms due to legacy or lack of resources, new 
promoters with resources and professional approach were being attracted with a clear mandate to set up 
demutualized, technology driven exchanges with nationwide reach and adopting best international 
practices.21 

Deregulation and liberalization, following the forex crisis in the early 1990s, were also factors that 
contributed to the policy changes that led to the re-introduction of futures trading in commodities in India. 
The growing realization of imminent globalization under the WTO regime, and non-sustainability of the 
Government support to commodity sector, prompted the Government to explore the alternative form of 
market-based mechanism, namely, futures market, to protect the commodity sector from price volatility. In 
April 1999, the Government took a landmark decision to remove all commodities from the restrictive list, 
thus lifting the 30-year ban on commodity futures trading in India. Food-grains, pulses and bullion were all 
opened for futures trading. Following this, the Government of India issued notifications on April 1, 2003, 
permitting futures trading in commodities.  Trading in commodity options, however, is still prohibited.22 The 
following table briefs an overview of evolution of commodity market in India. 

Table-1.1: An overview of Evolution of Commodity Derivative Market in India 
1875 Bombay Cotton Trade Association 

Between 1st and 2nd 
World war Rapid growth of futures markets 

During 2nd World 
War 

Defence of India Act- Prohibited Futures trading in major Commodities owing to 
short supply. 

1950s to mid 1960s Thriving Commodity  futures markets 
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Mid 1960s to 1970s Banned Commodity Futures trading in most of the Commodities except two 
minor Commodities - Pepper and Turmeric. 

1980s Revival of Futures trading in Potato, Castor Seed and Gur (Jaggery). 
1992 Futures trading in Hessian permitted. 
1999 Futures trading in various edible oilseeds complexes permitted. 

2000 The National Agricultural Policy-recognized the positive role of forward and 
futures markets in price discovery and price risk management. 

2001 Futures trading in Sugar permitted. 

2003 

Lifted prohibition on futures trading in all 
Commodities 
Recognition to 3 National Commodity Electronic Exchanges MCX, NCDEX and 
NMCE. 

2008 Commission issued guidelines on setting up of New National Multi Commodity 
Exchanges. 

2009 Recognition to ICEX as 4th National Exchange 

2010 
Recognition to ACE as 5th National Exchange. 
Notified “Iron Ore” under section 15 of the FCRA, 1952. 

2012 Recognition to UCX as 6th National Exchange. 
Source: Secondary data 

1.7 PRESENT STATUS OF COMMODITY FUTURES MARKET AND VOLUME OF 
COMMODITY EXCHANGES 
The Government of India has recently decided to permit futures trading in almost all agricultural 
commodities. Since April 01, 2003, the government has lifted the ban on futures trading of 54 items, which 
include all the cereals (wheat, rice, jowar, bajra, maize, ragi, and minor millets), pulses (urad, tur, moong and 
massur), cotton, silk and jute, besides several minerals. 

These commodities had so far been listed under Section 17 of the Forward Contracts Regulation Act, 1952, 
which prohibits futures/forward trading. Now, they have been moved to Section 15 of the same Act, under 
which futures trading can be carried out through recognized exchanges such as the National Commodities 
and Derivatives Exchange (NCDEX) Ltd., Multi Commodity Exchange (MCX) and National Multi 
Commodity Exchange (NMCE). In the last couple of years, ACE Derivatives and Commodities Exchange, 
Indian Commodity Exchange and United Commodity Exchange have also come into existence.23 

At present there are 113 commodities are being regulated under section 15 of Forward Contract Regulation 
Act, 1952 through six national exchanges and 13 commodities specific exchanges.24 The volume (in MT) 
and value (Rs. in crore) of futures contracts traded in all the five commodity exchanges during the past six 
years  are presented in table 1.2. 

Table-1.2: Volume and Value of National Commodity Exchanges 
Year MCX NCDEX NMCE ICEX ACE 

Volume Value Volume Value Volume Value Volume Value Volume Value 
2007-08 88,23,76,495 1,55,97,095 24,86,04,616 7,94,239 48,38,876 26,745 - - - - 
2008-09 44,62,73,727 45,88,094 20,15,45,219 5,35,707 1,84,24,058 27,383 - - - - 
2009-10 61,49,03,383 63,93,302 30,37,44,361 9,17,585 4,56,61,128 2,08,495 1,35,43,357 1,36,425 - - 
2010-11 77,74,65,612 98,46,786 40,79,18,104 13,88,133 3,09,82,322 2,11,744 2,80,25,274 3,45,117 1,28,44,800 50,732 
2011-12 88,23,76,495 1,55,97,095 41,75,14,896 18,10,210 3,47,62,145 76,290 2,28,99,847 2,47,639 3,35,14,265 1,38,655 
2012-13 1,00,35,36,829 1,49,02,402 34,83,67,198 16,04,236 2,46,27,271 1,75,406 2,93,24,344 2,93,24,344 2,84,04,776 1,72,010 

Source: Secondary data 

MCX volume was increased by 14% whereas in NCDEX it was increased by 40% and NMCE it was 409% 
from 2007-08 to 2012-13.  Though, the value in MCX was decreased by 4% and in NCDEX it was increased 
by 102% and in NMCE it was 556% from 2007-08 to 2012-13. The following table provides the growth in 
value of commodity futures traded in all the national and regional exchanges.25 
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Table-1.3: Growth in value of commodity futures 

Commodity Futures Products 
2009-10 2012-13 % of 

Increase 
of value 

Value 
(Rs. lakh crore) 

% to the 
Total 

Value 
(Rs.lakh crore) 

% to the 
Total 

Bullion 31.64 41 78.62 46 148 
Base metals 18.02 23 32.60 19 81 

Energy products 15.78 20 37.68 22 139 
Agricultural commodities 12.18 16 21.55 13 77 

Total 77.62 - 170.45 - 120 
Source:  Secondary data 

Table 1.3 shows that tremendous increase of total value of trade in all commodities futures contracts by 120 
per cent. Out of which agricultural commodities occupy 77 per cent increase in value of agricultural 
commodities futures contracts in all 19 recognized exchanges. 

The following figures provide % of share of commodity exchanges to the total value of commodities traded 
for the year 2009-10 and 2012-13. 

Figure-1.2: Share of commodity exchanges to the total value of commodities traded during 2009-10 

%share of the commodity exchanges to the total value of 
commodities traded

82.34

11.82

2.94

0.360.781.76

MCX, Mumbai NCDEX, Mubai
NMCE, Ahmedabad ICEX, Gurgaon
NBOT, Inore others 

 
Figure-1.3: Share of commodity exchanges to the total value of commodities traded during 2012-13 

 
Among the commodity exchanges, the MCX and NCDEX occupied the major share of total value of 
commodities traded between 2009-10 and 2012-13 
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But recently commodities exchanges saw a heavy decline in trading during the first nine months (April – 
December) in 2013-14. 

Table-1.4: Commodities Trading in April – December between 2012-13 and 2013-14 

Particulars 
Commodities Trading in April – December 

Volume ( Lakh tonnes ) Value ( Rs. lakh crore) 
2013-14 2012-13 Decline % 2013-14 2012-13 Decline % 

Agri. commodities 2640.10 1468.10 (23.87) 11.54 17.12 32.59 
Bullion 3.33 6.58 40.12 36.34 60.03 39.46 
Metals 796.84 1186.16 35.09 14.72 23.99 38.64 
Energy 3681.95 6577.94 44.02 19.85 28.46 30.25 
Total 7122.22 11237.79 36.62 82.45 129.6 36.38 

Source: Secondary data 

Table 1.4 shows that commodities trading in April – December between          2012-13 and 2013-14. In term 
of volume, the total trade declined to 71.22 crore tonnes in April-November 2013-14 from 112.38 crore 
tonnes in the corresponding period last year. At the same time, the trade value shrunk to Rs. 82.46 lakh crore 
(129.62 lakh crore). The decline may be due to impose of Commodities Transaction Tax (CTT) on non-agri 
commodities; it had impacted the overall mood of the market. As a result, trade value for agri commodities 
and bullion (gold and silver) saw a significant decline.  Rupee depreciation, also, increased volatility in 
commodity prices.26 

Among the agri commodity future contracts, spices futures contracts occupy dominant position. The 
following table depicts the volume and value of spices futures trading from 2009-10 to 2012-13.27 

Table-1.5: Spices Futures Trading 

Spices 2009-2010 2012-2013 change in 
volume (%) 

change in 
value(%) Volume Value Volume Value 

Chilli 3.68 1998.12 19.92 11752.80 441.30 488.19 
Cardamom 0.28 2503.69 2.23 24139.38 696.43 864.15 

Jeera 26.5 33720.04 45.45 65955.88 70.50 95.60 
Pepper 19.61 27705.73 8.80 34732.45 (55.12) 25.36 

Turmeric 2.61 1503.14 62.06 33083.60 2277.78 2100.97 
Total 52.68 67430.65 138.46 169664.11 162.83 151.61 

Source: Secondary data 

Table 1.5 shows the growth in volume (in lakh tones) and value (in crore) of spices futures contracts between 
2009-10 and 2012-13. Out of which, chilli and turmeric have remarkable growth of futures contracts.  Chilli 
had four times increase in volume and value of futures contracts and turmeric had more than two thousand 
per cent in terms of volume and value. 

1.8 PARTICIPANTS IN THE COMMODITY FUTURES MARKETS AND THEIR ROLE IN THE 
MARKET 
There are three broad categories of participants in the futures markets, namely, hedgers, speculators and 
arbitrageurs. 
1. Hedgers are those who have an underlying interest in the specific delivery or ready delivery contracts and 

are using futures market to insure themselves against adverse price fluctuations. Examples could be 
stockists, exporters, producers, farmers etc.  They require some people who are prepared to accept the 
counter-party position. 

2. Speculators are those who may not have an interest in the ready contracts, i.e., the underlying 
commodity, etc. but see an opportunity of price movement favourable to them.  They are prepared to 
assume the risk which the hedgers are trying to transfer in the futures market.  They provide depth and 
liquidity to the market.  Hence, the speculators who are essentially expert market analysers take on the 
risk of the hedgers for future profits and thereby provide a useful economic function and are an integral 
part of the futures market. 
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3. Arbitrageurs are those who make simultaneous sale and purchase in two markets so as to take benefit of 
price imperfections. In the process they help to remove the price imperfections in different markets, For 
example, the arbitrageurs help in bringing the prices of contracts of different months in a commodity in 
alignment.28 

1.9 LEGAL AND REGULATORY FRAMEWORK FOR COMMODITY FUTURES MARKET 
Futures markets are a part of the Union list, their regulations is the responsibility of the Central Government. 
There are various legislations that govern these markets in India, such as the Essential Commodities Act, 
1953 (ECA, 1955), Forward Contract (Regulation) Act, 1952 (FCRA 1952) and Warehousing (Development 
& Regulation) Act, 2007. 

The Essential Commodities Act provides for regulation and control of production, distribution and pricing of 
commodities, which are declared as essential for maintaining or increasing supplies or for securing their 
equitable distribution and availability at fair prices. 

The FCRA, 1952 provided for 3-tier regulatory system for commodity futures trading in India: 

a. An association recognized by the Government of India on the recommendations of Forward Market 
Commission (FMC) 

b. The FMC and 

c. The Central Government 

All types of forward contracts in India are governed by the provisions of the FCRA, 1952. The Act divides 
commodities into three categories with reference to extent of regulation, namely, a) the commodities in 
which futures trading can be organized under the auspices of recognized association, b) the commodities in 
which futures trading is prohibited, Section 17 empowers the Central Government to issue notification in the 
official Gazette, declaring that no person shall be allowed to enter in futures contract for the sale and 
purchase of any goods or class of goods specified in the official Gazette. Hence, this section gives the right 
to the Central Government to arbitrarily interrupt the futures trading in any commodity and c) the free 
commodities which are neither regulated nor prohibited. FCRA prohibits options trading.29 

The main features of the FCRA are as follows 
 The Act applies to goods, which are defined as any moveable property other than security, currency and 

actionable claims 

 In preamble of the Act itself, the intention of the legislature to prohibit options in goods is made explicit. 
By a specific provision, Section 19 such agreements are prohibited. (The proposal to regulate options in 
goods is under consideration of the Government). 

 The Act classifies contracts/ agreements in two broad categories, namely, ready delivery contracts and 
forward contracts. Ready delivery contracts are those where delivery of goods and full payment of price 
therefore is made within a period of eleven days. (The proposal to extend the period to thirty days is 
under consideration of Government). It is further clarified that notwithstanding the period of performance 
of contract, if the contract is performed by payment of money difference (cash settlement), it would not 
be a ready delivery contract. 

 The Act defines forward contract as the contract for delivery of goods which is not a ready delivery 
contract 

 Forward contracts are implicitly classified into two broad categories, namely, specific delivery contracts 
and non-specific delivery contracts or standardized contracts 

 Specific delivery contracts ( where the terms of the contracts are specific to each contract – customized 
contracts) where the buyer does not transfer the contract by merely transferring the document of title to 
the goods and exchanging money difference between the sale and purchase price ( also termed as Non-
transferable Specific Delivery Contracts) are normally outside the purview of the Act. However, there is 
an enabling provision empowering the government to regulate or prohibit such contracts. 
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The role of the Forward Market Commission (FMC) is not to control prices of agricultural produce traded on 
various commodity exchanges. FMC is not concerned about controlling prices (of agricultural commodities). 
Its role is to ensure price discovery and managing price risk in a smooth manner. The FMC supervises the 
functioning of commodity exchanges in the country. Speculation is essential part of commodities trading and 
at the same time it should not lead to unscrupulous behavior. FMC has come out with various measures to 
check such behavior which include limits on open positions, imposing higher margin and daily cap on 
upward or downward movement of prices. Lack of awareness of commodities market was leading to more 
complaints on price movements but the FMC lacked powers like the Securities and Exchanges Board of 
India.30 

From September 10, 2013 the commodities forward trading regulator FMC comes under the administrative 
control of the Finance Ministry.  The matters related with the FMC and forward contracts to be under the 
Department Economic Affairs (DEA) of the Finance Ministry.  The DEA would look after the control of 
futures trading and the Forward Contract Regulation Act, 1952.  Since the commodity forward is also a kind 
of financial transaction and it is also recommended that all financial transactions be brought under one 
regulator that is SEBI, ultimately FMC, will be merged with SEBI. However this will be a long process as it 
will require repealing the Forward Contract Regulation Act and bringing amendments in the SEBI Act. 

1.10 SPICES AND ITS SIGNIFICANCE 
Spices form an important ingredient of Indian cuisine. The delightful combination of the variety of spices 
lends a distinctive flavor to the food palette. The same is true in the case of Spice Futures Contracts, which 
not only add a zing to the commodity portfolio but also are an excellent hedging tool.  India is the leading 
producer, consumer and exporter of spices in the world and India has been known as the land of spices. The 
Chinese, Arabs and the Europeans came to the Indian shores lured by the spices grown here. The world 
consumption of spices is growing steadily year on year and trading in spices futures has also grown from 
strength to strength. 

Over 100 plant species are known to yield spices and spice products among which around 50 are grown in 
India. India is known as the home of spices, producing a wide variety of spices like black pepper, chillies, 
ginger, turmeric, garlic, cardamom and a variety of tree and seed spices. Major spice producing states are 
Andhra Pradesh (19%), Gujarat (15%), Rajasthan (14.7%), Karnataka (8%), Madhya Pradesh (7.7%) and 
Tamil Nadu (7%). The spice production in India is currently estimated at 5.95 million tonnes from an area of 
about 3.21 million hectare.31 

NCDEX, the country’s leading Agri Futures Exchange, offers a spectrum of spices futures on its platform for 
managing price risk and providing an alternative investment avenue. Chilli, Turmeric, Coriander, Jeera and 
Pepper constitute NCDEX’s spice complex for derivatives trading. The performance of these contracts 
illustrates the success of efficient price discovery in the Indian domestic market through derivatives trading, 
although the fact that no futures contracts in flavouring commodities are traded on any of the leading 
international exchanges. NCDEX has been offering trading in spice futures since 2004 with total value of 
trade of                    Rs.1,69,664.11 crores in 2012-13.  The turmeric and chilli futures started in NCDEX 
platform from July 2004 and March 2005 respectively.32  The following table provides the total area and 
production of spices and the graph depicts total production of spices in comparison to chili and turmeric 
production. 

Table-1.6: Total area, production and productivity of spices 

Year Total area 
(in ‘000 HA) 

Total 
production 

(in ‘000 MT) 

Total 
Productivity 
( in MT/HA) 

% of 
change in 
total area 

% of change 
in total 

production 
1991-92 2005 1900 0.9 - - 
2001-02 3220 3765 1.2 61 98 
2002-03 3220 3765 1.2 0 0 
2003-04 5155 5113 1 60 36 
2004-05 5909 8051 1.4 15 57 
2005-06 2366 3705 1.6 (60) (54) 
2006-07 2448 3953 1.6 3 7 
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2007-08 2617 4357 1.7 7 10 
2008-09 2629 4145 1.6 0.4 (5) 
2009-10 2464 4016 1.6 (6) (3) 
2010-11 2940 5351 1.8 19 33 
2011-12 3212 5951 1.9 9 11 
2012-13 3076 5744 1.9 (4) (3) 

Source: Secondary data 

Table 1.6 clearly indicates that the productivity of spices is almost constant during the past 12 years. The 
increase in % of total area and production of spices were high in 2003-04 and it was lowest in 2005-06. 
During the years 2010-11 and 2011-12, there was marginal increase in area and production of spices. 

Figure-1.4: Total Production of Spices in comparison to production of Chilli and Turmeric 

 
Source: Directorate of Arecanut and Spice Development 

Total production of spices was the highest in 2004-05 and whenever the production of spices increases the 
production of chilli and turmeric also increases during the past 12 years.  The production of spices in the 
country has registered a substantial increase over the last ten years with average annual growth of 5.8%.  
Chilli is the major spice crop occupying about 25% of area under cultivation and contributing 22% of total 
spice production in the country while turmeric accounts for 6.8% of area with 19.6% share in production. 

Despite the continuance of global recession and economic slump in the overseas market, India’s spices 
exports have crossed the Rs.10,000 crore mark. A total of 6,59,170 tonnes of spices and spice products 
valued at Rs.11,171.16 crore                ($2,040.18 million) has been exported in 2012-13 against 5,75,270 
tonnes valued            Rs.9,783.42 crore ($2,037.76 million) in 2011-12.  It is for the first time that the growth 
in volume of exports registered in all time high of 22% and 14% in value. The total exports have exceeded 
the target in terms of both quantity and value. Compared to the target of 5,66,000 tonnes valued at 
Rs.8,203.50 crore ($1,650 million) for financial year 2012-13, the achievement is 124% in terms of quantity 
and 136% in rupee and 124% in dollar terms of value.33 

India remains a major exporter in spices in international markets, meeting almost 50% of global demand. 
The US is the main importer of Indian spices contributing to 16% of the total export value followed by China 
( 9%), UAE and Malaysia ( 6%), Saudi Arabia, Germany, Sri Lanka, Singapore and the UK ( four per cent 
each). 90% of the spices produced in the country were consumed domestically.34 

During the year 2011-12, chilli topped the charts in quantity with exports of 2,65,000 tonnes at Rs.1,786.54 
crore. Although the quantity increased only slightly from the 2,40,000 tonnes of the previous year, the value 
increased by 40% from Rs.1,535.54 crore. Turmeric (79,500 tonnes valued at Rs.734.34 crore), cumin 
(45,500 tonnes, Rs.644.42 crore), Pepper (26,700 tonnes, Rs.878.13 crore) and ginger            (21,550 tonnes, 
Rs. 204.2 crore) were among the top performers in exports35. 
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1.10.1 Chilli: Supply and Demand Characteristics 
Chilli is one of the most important commercial crops of India. It is grown almost throughout the country. 
There are more than 400 different varieties of chillies found all over the world. It is also called as hot pepper, 
cayenne pepper, sweet pepper, bell pepper, etc. It’s botanical name is “Capsicum annuum”.  Chillies are 
integral and the most important ingredient in many different cuisines around the world as it adds pungency, 
taste, flavour and color to the dishes. Indian chilli is considered to be the world famous for two important 
commercial qualities-its colour and pungency levels. Chilli occupies an important place in Indian diet. It is 
an indispensable item in the kitchen, as it is consumed daily as a condiment in one form or the other.  India is 
the only country which is rich in many varieties of chilli with different quality factors. 
Chillies are rich in vitamins, especially in vitamin A and C. They are also packed with potassium, 
magnesium and iron. Chillies have long been used for pain relief as they are known toinhibit pain 
messengers, extracts of chilli peppers are used for alleviating the pain of arthritis, headaches, burns and 
neuralgia. It is also claimed that they have the power to boost immune system and lower cholesterol. 
In Indian subcontinent, chillies are produced throughout the year. Two crops are produced in kharif and rabi 
seasons in the country. Chilli grows best at 20–30°C. Growth and yields suffer when temperatures exceed 
30°C or drops below 15°C for extended periods. The crop can be grown over a wide range of altitudes from 
sea level upto nearly 2100 meter. 
India is the largest producer of chilli and contributes 36% to total world production. It is also the largest 
consumer and exporter of chilli. The production of chilli in India is dominated by Andhra Pradesh which 
contributes 51% to the total production. Table 1.7 provides the production trends of chilli in India. 
1.10.1.1 Supply characteristics 
 India is the world’s largest producer, consumer and exporter of chillies in the world. India also has the 

largest area under chillies in the world. Chillies are the most common spice cultivated in India 

 Almost all the states of India produce the crop. The important chilli growing states of India are Andhra 
Pradesh (40%), Karnataka (15%), Maharashtra, Madhya Pradesh, Orissa, West Bengal, Rajasthan and 
Tami Nadu.The major chilli growing districts of Andhra Pradesh are Guntur, Warrangal, Khammam, 
Krishna and Prakasham 

 Chillies can be grown during the entire year at one of the other part of the country. However, the major 
arrival season extends from February to April. The crop planting starts from July – August while, the 
harvesting begins from December with 5% of the arrivals usually reported in this month. The peaks 
arrivals are reported from February to March. 

 Guntur is the Asia’s largest market for chillies. Normally, about 80 lakh to one crore bags of chillies, 
weighing approximately 35 to 50 kilograms is traded during the season at Guntur market alone. The 
marketing season begins in the first week of February, peaks during the month of April and closes by the 
middle May. Market participants are of the view that quantity arrivals to the market may be reduced by 
40% due to partition of the state 

 The market players estimate that trade worth nearly Rs.500 crores takes place in Guntur during season. 
Around 35-40% of the crop that arrives at Guntur, is estimated to be stored in cold storage present at 
Guntur and surrounding areas. 

1.10.1.2 Demand Characteristics 
 India is the largest consumer of chilli in the world. Around 88% of the India’s production, is consumed 

within the country 

 It is estimated that around 25 – 30% of the chilly crop is used for powder preparation, with the branded 
chilly powders manufacturers accounting for around 5% of the total volume 

 India exports around 80,000 – 1 lakh tonnes of chilli a year 

 After India, China is the major producer of chilli in the world. Malaysia is now the largest importer of 
chilli from India which contributes 26% to the total exports from India. Sri Lanka stands second with 
19% followed by Bangladesh 17%, USA 14% and other 16%. 
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1.10.2 Chilli –Production Export and Trends 
India has immense potential to export different types of chillies required by various markets around the 
world. It is the leader in export, with 25% share in world trade, followed by China with 24% share in total 
global export. Clearly, China is a serious competitor to India in the international markets, penetrating all 
major markets like Indonesia and the USA. Indian chilli exports are mainly affected by domestic demand and 
uneven production which is due to erratic monsoon, drought, and yield factor. It is observed that India’s 
chilli exports are showing an increasing trend from the last decade on rising export demand coupled with 
short supply from other major producing countries, and ban by the European Union on imports of chilli from 
Pakistan due to presence of aflatoxin in its produce. Pakistan’s export share in global trade has been grabbed 
by India that resulted in historic high export from India in the last couple of years.37 

Table-1.7: Area and Production of chili in India 

Year 
Area  (in 

‘000 
hectares) 

Production 
(in 000 
MT) 

Yield 
( Kg/Hectare) 

Change of 
production 

(%) 

Change of Area 
of production 

(%) 
1997 - 1998 840.6 870.1 1035 - - 
1998 - 1999 891.2 1043.2 1171 19.89 6.01 
1999 - 2000 959.2 1052.8 1097.58 0.9 7.63 
2000 - 2001 836.5 983.7 1175.97 (6.5) (12.79) 
2001 - 2002 880 1069 1214.77 8.67 5.2 
2002 - 2003 827.4 894.6 1081.22 (16.31) 5.97 
2003 - 2004 774.3 1235.7 1595.89 38.12 (6.41) 
2004 - 2005 737.3 1185.5 1607.46 (4.06) (4.77) 
2005 - 2006 654 1014.6 1551.38 (14.41) (11.29) 
2006 - 2007 763.23 1242.11 1627.44 22.42 16.7 
2007 - 2008 836.83 1370.853 1610.62 10.36 9.64 
2008 - 2009 802.896 1381.531 1629.96 0.77 4.05 
2009 - 2010 809.699 1470.352 1579.52 6.42 0.84 
2010 - 2011 716.428 1299.191 1532.84 (11.64) 11.51 
2011 - 2012 804.792 1276.301 1542.22 (1.76) 12.33 
2012 - 2013 811.44 1300 1602 1.86 0.82 

Source: Dept. of Agriculture and Cooperation (Horticulture Division), Ministry of Agriculture, Govt. of 
India 

Figure-1.5: Area and Production of chili in India 
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Table 1.7 and figure 1.5 show the chilli production for the past sixteen years and the average increase in 
production is more than mean decrease. When the percentage area of production increases, the percentage of 
production of chilli also increases except in 2010-11 and 2011-12 due to decrease in yield.  The increase in 
production of chilli was highest in 2003-04 due to increase of yield by 47 per cent in the same year though 
the area of production decreased. The total area and production of chilli were decreased in 2005-06 due to 
decrease in total production of spices as given in table 1.6. The following table and figure show the quantity 
of chilli exported from India. 

Table-1.8: Export quantity and value of chilli from India 

Year Quantity 
(in Tonnes) 

Value 
( Rs in Lakhs) 

Change in quantity of 
exports (%) 

Change in value of 
exports (%) 

2000-2001 62448 22973 - - 
2001-2002 69997 25244 12 10 
2002-2003 81021 31515 16 25 
2003-2004 86575 36688 7 16 
2004-2005 138073 49903 59 36 
2005-2006 113174 40301 (18) (19) 
2006-2007 148500 80775 31 100 
2007-2008 209000 109750 41 36 
2008-2009 88000 108095 (58) (1) 
2009-2010 204000 129173 132 19 
2010-2011 240000 153554 18 19 
2011-2012 265000 178654 10 16 
2012-2013 281000 226144 6 12 

Source: Spice Board of India 

Figure-1.6: Export Quantity and Value of Chilli from India 

 
Table 1.8 and figure 1.6 provide quantity and value of exports of chilli from 2000-01 to 2012-13. There was 
steady growth in exports of chilli in terms value and production for the given period except in 2005-06 and 
2008-09. There was remarkable growth of 132 per cent in terms of quantity exports in 2009-10. In 2006-07 
there was 100 per cent increase in value of export of chilli. But during the years in 2005-06 and 2008-09, 
there was decrease in value of exports due to decrease in value of production. 
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1.10.3 Guntur Spot Market Trading Mechanism 
The Guntur-Bezawada tobacco market committee was originally constituted in the year 1939 under the 
Madras Commercial Crops Act, 1933 for the prime purpose of regularization of trade of tobacco comprising 
an area of among 3 districts namely Krishna, Guntur and Prakasam. Later it was re-designated as Guntur 
tobacco market committee and little while after re-designated as Guntur Market Committee and lastly it was 
rechristened as the Agricultural Market Committee (AMC), Guntur. 

1.10.3.1 Objectives of AMC 
1 To regulate trading and to protect the interests of the farmers in the market yard and offer maximum 

remunerative prices to the farmer produce and ensure stringent quality measures and prompt payment of 
sale proceeds on the same day of sale to the farmer 

2 To provide facilities for grading and testing of moisture 

3 To provide godowns, covered auction platforms and drying platforms 

4 To display comparative daily price list of chilli 

5 To encourage direct sale system by creating covered auction platform 

6 To provide rest houses canteen and banking facilities in the yard. 

1.10.3.2 Location 
The market yard is located at a distance about 5 kms from the heart of the Guntur town, spreading across 
49.73 acres between National Highway-5 and the Nagarjuna Sagar State highway. Asia’s biggest chilli 
market, reputed to be as largest chilli market in Asia, the market attracts produce from different parts of the 
state and buyers from all over the world. It also generates the highest revenue in terms of market fee among 
all the market committees in the state. The market also trades in cotton, paddy, pulses etc. The market fees 
realized during the years 2008-09 in Rs.2,253 lakh, 2009-10 in Rs.2,855 lakh, 2010-11 in Rs.4,063 lakh, 
2011-12 in Rs.4,255 lakh.2012-13 Rs.4,056 lakh. 2013-14 Rs.2,826 lakh up to December- 2013. The yard 
functions from Monday to Friday. 

1.10.3.3 Trading through open auction system 
The farmers from all around the state bring their chillies produce to yard in gunning bags normally weights 
40 to 45 Kgs. Over the years, the AMC has been following the selling of agricultural products through 
commission agent system. Chillies brought to the market yard are being sold in an open auction. The market 
has 582 licensed commission agents as selling agents on behalf of chilli farmers and has 337 chillies 
purchasers and exporters. 

During the peak season i.e. from January to July daily more than 1,00,000 bags  of chilli arrive into the 
market yard. More than 2000 to 3000 farmers/users visit the yard during season. In the remaining season 500 
to 600 farmers visit the yard and bring their produce for sale. The sale of chilli in the market yard starts soon 
after model auction at 7:00 a.m. The sale price will be announced through a public announcement system and 
the traders could procure chillies after examining and verifying the samples. 

The chillies are being exported from Guntur to other states of India and abroad, mainly USA, Srilanka, Gulf, 
England, Singapore, Malaysia, Bangkok, Pakistan and Germany.  The Teja variety is an export quality with 
high pungency colour. 

1.10.4 Turmeric – Production and Export Trends 
Turmeric is grown as a Kharif crop in India and comes under spices family.  It is also called as “Indian 
saffron”. It is valued for the combination of flavour and yellow colouring power while it was formerly 
employed also as a yellow dyestuff for textiles. It is an essential ingredient of many curry recipes. Almost all 
Indian vegetable and meat dishes use turmeric either as separate spice or in the spice mixture.  It possesses 
anti-inflammatory actions, anticancer properties, antioxidant properties, anti-viral, anti-microbial, anti-
parasitic activity and lowers cholesterol levels in kidney and liver tissue. 

India is the largest producer, consumer and exporter of turmeric in the world. Indian turmeric is considered 
to be the best in the world market because of its high cur cumin content. It has near monopoly in this 
commodity. Indian turmeric has been known to the world since from ancient times India accounts for about 
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80 per cent of world turmeric production and India contributes 60 per cent of world’s turmeric exports. It 
produces 7.0 to 8.0 lakh MT’s of turmeric and harvesting session is from February to April. Other major 
producers are Pakistan, China, Haiti, Jamaica, Peru, Taiwan and Thailand. Asian countries consume much of 
their turmeric production. The total annual consumption of turmeric around the globe is approximately 38 
Lakh bags to 40 lakh bags (65 kgs./bag). India consumes about 90 per cent of its total output. 

Andhra Pradesh is the largest turmeric producing state in India and Tamil Nadu in term of yield. The other 
producing states are Maharashtra and Karnataka. Major trading centres for turmeric in India are Nizamabad, 
Erode, Sangli, Duggirala, Warangal & Cuddapah. India exports about 10 per cent turmeric per annum. Major 
export destinations are UAE (17%), USA (10%), Bangladesh (9%), Sri Lanka (7%), Japan (7%), Malaysia 
(6%) and UK (6%) to which India exports around 50,000 tonnes of turmeric annually and all these countries 
together account for 65 per cent of India’s exports. Remaining 25% is being shipped to Europe, North 
America, Central and Latin American Countries.38 The spice is generally available as ‘Fingers’ and ‘Bulbs’ 
and turmeric fingers are traded on NCDEX. The following table provides area and production of turmeric for 
the past twelve years. 

Table-1.9: Area and Production of Turmeric 

Year Area 
( ‘000 Hectares) 

Production 
( ‘000MT) % of Increase/Decrease of Production 

2001-02 162.9 552.3 - 
2002-03 149.8 526.4 (8) 
2003-04 150.7 567.2 (0.6) 
2004-05 158.4 718.1 5 
2005-06 163.056 862.07 3 
2006-07 156.324 856.46 ( 6.5) 
2007-08 178.021 884.306 3.25 
2008-09 195.076 894.590 12 
2009-10 187.535 927.912 37 
2010-11 232.022 1268.280 37 
2011-12 223.452 1171.054 (8) 
2012-13 253.6 1246.22 13 

Source: Spices Board of India 

Figure-1.7: Area and Production of Turmeric 
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Table 1.9 and figure 1.7 show the turmeric production and its cultivated area.  There is tremendous increase 
of production of turmeric in 2009-10and 2010-11 in comparison with 2008-09.  There is marginal reduction 
of turmeric production in 2011-12 in comparison with 2010-11 due to decrease in area of cultivation in 2011-
12.  Figure 1.7 provides that production of turmeric increased in commensurate with area of production. The 
following table and figure provide the quantity of turmeric exported from India. 

Table-1.10: Export of Turmeric from India 

Year 
Export % of change in 

quantity of exports 
% of change in 
value of exports Quantity            

(in tonnes) 
Value              

(Rs. in lakhs) 
2001-02 37780 9074 - - 
2002-03 38162 10040 1 10 
2003-04 37044.3 13112 (3) 31 
2004-05 43096.6 15625 16 19 
2005-06 46400 15286 8 (2) 
2006–07 51500 16480 7.82 42.67 
2007-08 49,250 15,700 (4) (5) 
2008-09 52,500 24858 7 58 
2009-10 50,750 38123 (3) 53 
2010-11 49250 70285 (3) 84 
2011-12 79,500 73434 61 4 
2012-13 88513 76178 11 4 

Source: Spices Board of India 

Figure-1.8: Export trends in Turmeric 

 
Table 1.10 and figure 1.8 provide quantity and value of exports of turmeric from 2001-02 to 2012-13. There 
was steady growth in exports of turmeric in terms value from 2005-06 to 2011-12.  There was remarkable 
growth of turmeric exports in terms of value in 2009-10 and 2010-11. During the year 2010-11 there was 
record growth of exports in value terms accounting for 84%. But during the years 2005-06 and 2007-08, 
there was decrease in value of production. During the last two years between 2011-12 and 2012-13 there was 
robust increase in export quantity of turmeric. 

1.10.5 Erode Spot Market Trading Mechanism 
There are four spot markets trading turmeric in Erode and they are Erode Regulated Market Committee, 
Erode Turmeric Merchants’ Association, Erode Agricultural Producers’ Co-operative Society and Gobi 
Agricultural Producers’ Co-operative Marketing Society. 
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1.10.5.1 Erode Regulated Market Committee and its Trading Pattern 
Regulated Market Committees (RMC) were set up in Tamil Nadu in 1987 under Agricultural Marketing 
Regulating Act. The State Government has 21 committees in different districts of Tamil Nadu and there are 
277 regulated markets under RMCs. Erode RMC has 25 regulated markets which cover 16 crops. Out of 16 
crops, turmeric is the major crop. Erode RMC has turmeric arrivals from Karnataka and Kerala. There are 
170 commission agents and there are around 80 traders. 

The farmers from all around the state and neigbouring states such as Karnataka and Kerala bring their 
turmeric produce to the yard in gunning bags normally weighting 60 to 65 kgs. throughout the year. The 
peak arrivals of turmeric to the spot market are between February and April every year. 

Farmers display their samples in the morning before 9 am with their name and lot number.  Farmers have to 
register and get the slip from the committee office.  The unit price is in quintal. Traders quote their prices 
after verifying the quality between           9 am and 10 am.  The prices quoted will be in closed tender.  The 
highest prices are announced between 10 am and 12 noon among all the   quoted prices.  Such price will be 
the price fixed for such lot. If the prices are not suitable to the farmers they can cancel it up to three times. 
Traders have to pay 1 per cent of purchase value as fee which is non-refundable. 

1.10.5.2 Other facilities in the Market 
Farmers can store their unsold stock in the committee warehouses upto 6 months. The Committee charges 20 
paisa per quintal per day as godown rent. Farmers can take loan against the stored quantity of turmeric in 
warehouses and the interest is charged at 5 per cent. The farmers can avail a loan of Rs. 2,00,000 or 50 per 
cent of market value of turmeric whichever is less. 

1.11 CONCLUSION 
The chapter summarizes  the introduction to commodity market, spot and futures market,  evolution of 
commodity derivative market in India, present status of commodity futures market and its benefits, legal 
framework of commodity derivative market, spices and its significance, chilli and turmeric production and 
export trends and functioning of Guntur Chilli Yard and Erode Regulated Market Committee. 
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2.1 INTRODUCTION 
In this part of the chapter it has been attempted to review the earlier work done in the area of spot and futures 
market integration. Studies on price discovery and price efficiency of commodities and agricultural 
commodities were taken into consideration. 

2.2 LITERATURE REVIEW 
This part of the chapter focuses on literature relating to price discovery mechanism on metals, energy, 
equities and agricultural commodities. 

2.2.1 Literature on price discovery on Metals, Energy and Equities 
Devanadhen K., Srinivasan K. & Malabika Deo ( 2008) aimed at investigating the nature of price discovery 
process between Mini gold spot and futures market using Co-integration and Vector Error Correction Model 
( VECM) to analyze the long-run relationship between the bivariate variables for the period from 1st January 
2005 to 2008  for the Multi Commodity Exchange of India.  Data properties were envisaged to determine 
their stationarity of the series using the ADF and PP unit root tests which indicated that the two series are 
1(1). The findings suggested that unidirectional causality is running from spot to futures market in long run 
dynamics and spot market serves as a primary market for the price discovery. Moreover, the price 
innovations are first aggregate in spot market and then transmitted to futures market, because the investors 
are still not familiar with futures commodity market, because the market is still in infancy. However, low 
transaction cost in futures market provokes the traders to speculate in gold futures market when it occurs 
sudden crash in stock market movements. Mostly investors prefer gold market for liquidity than entering into 
futures market for hedging or speculation. Hence, the spot market was found to be leading the futures 
market. 

Saravanan G & Malabika Deo (2009) analyzed the role of NCDEX’s Futures market (Pure Kg gold at 
Mumbai) on its underlying spot market. The role of future market was examined through checking lead-lag 
relationship between spot and futures, and whether the expiration of future contracts does have any influence 
on underlying spot market volatility was also examined. For this analysis spot and future near month price of 
pure kg gold at Mumbai were collected from 2nd January 2006 to 20th March, 2009. The role of Gold futures 
was analyzed through co-integration test, Vector Error Correction and GARCH Model. The results of the 
study have revealed possible economic benefit of futures contract on underlying spot market. The presence 
of futures market suggested that the futures market leads marginally in price discovery process through the 
two ways causality was existed between two markets. And as far as expiration effect concern, that expiration 
of gold futures did not have any influence on volatility of underlying spot gold. 

Phanindra Gayari & Pratap Kumar Jean (2009) examined the market efficiency and forecasted the futures 
prices of gold, crude oil and guar seed in India. It also examined price variation or fluctuations during the 
forecast periods. This study found that both in short-run and long-run, the selected commodities futures and 
spot markets are efficient. Forecasting values indicate that the trends of the average annual forecasted futures 
prices for gold, crude oil and guar seed are showing upward trends for the ex-ante period from 2009 to 2014. 
But trend in the ex-ante period is much higher than in the in-sample and out-sample periods. The fluctuations 
or volatilities in futures prices in the selected three commodities were less during the ex-ante forecast period 
compared to those during the in-sample and out-sample forecast periods. The increasing trend in price is 
more prominent in crude oil and gold compared to guar seed. Similarly the results show that volatilities or 
fluctuations in future price during the ex-ante period was more in gold and crude oil as compared to those in 
the guar seed. Less fluctuation in futures prices in the ex-ante forecast period may be able to attract more 
traders. 

Param Silvapulle & Imad A. Moosa (1999) examined the relationship between the spot and futures prices of 
WTI crude oil using a sample of daily data. Linear causality testing reveals that futures prices lead to spot 
process, but nonlinear causality testing reveals a bidirectional effect. This result suggests that both spot and 
futures markets react simultaneously to new information. 

Jayagurunathan V., Velmurugan P.S., & Palanichamy P. (2009) studied the price discovery in gold spot-
futures market with reference to Multi-commodity Exchange of India Ltd.  For their study they used daily 
closing prices of Standard Gold futures and spot contract with a trading unit of 10 kgs. from May 02, 2005 to 
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July 30, 2009. This study examined the daily price co-integration relationships, price discovery process 
between spot and futures markets in the Indian commodity market with the Johansen Cointegration and 
Vector Error Correction Model (VECM). The co-integration test results reveal that there was a long run 
relationship between spot and futures prices. Hence, VECM was employed to investigate the short run 
dynamics and price movements in the two markets. The Johansen’s VECM results found that the spot market 
marginally leads the futures market and spot prices tend to discover new information more rapidly than 
future prices. Also, the information and co-integrating relationship between spot and futures prices can be 
used to generate more accurate forecast of the prices. The empirical results indicate that spot market leads 
the futures market and spot market serves a primary market for price discovery. 

Thenmozhi (2002) examined the lead-lag relationship between stock index futures and spot index returns. 
The daily closing price returns of Nifty spot and futures index from 15th June 2000 to 25th July 2002 has been 
used for the study. The data sources were retrieved from the National Stock Exchange website. The lead lag 
relationship between spot and index futures were examined using simultaneous equation modeling, ordinary 
least squares and two stage least squares regression. The lead lag analysis showed that the futures market 
was faster than the spot market in disseminating information and futures returns lead the spot index returns. 

Rajalakshmi K., Ramachandra T. (2009) investigated the performance of commodity investment during 
recession.  The study was undertaken to analyse the commodity price changes for selected cross section of 
commodities of Gold, Silver, Crude Oil, Pepper and Sugar during the recession period of 2008 in India and 
conclude based on their performance and trend comparing it with stock market index. The study helped to 
identify some potential investment opportunities that are available for the investors. From the study they 
inferred that gold commodity investment yields favourable return of 22% annually beating bank rates and 
acting as inflation shield. Also all commodities did not exhibit the same behaviour as there could be close 
association with industries and hence have impact on performance. 

Kailash Chandra Pradhan and K. Sham Bhat (2009) investigated price discovery, information and forecasting 
in Nifty futures markets. Johansen’s Vector Error Correction Model (VECM) is employed to investigate the 
causal relationship between spot and futures prices. This study compares the forecasting ability of futures 
prices on spot prices with three major forecasting techniques namely ARIMA, VAR and VECM model. The 
Johansen’s VECM results found that the spot market leads the futures market and spot prices tend to 
discover new information more rapidly than futures prices. The findings from VECM perform well on a post 
sample basis against the univariate ARIMA model and a VAR model. The results show clearly the 
importance of taking into account the long-run relationship between the futures and the spot prices in 
forecasting future spot prices. 

Dhanabhakyam M.  & Kamalnath P.(2007) attempted to provide financial performance of National 
Commodity Exchange Companies – NMCE, MCX and NCDEX in India. The study was also attempted to 
examine empirically whether commodity futures can be considered as a unique diversifying agents to the 
equity portfolio. The study considered monthly closing values of Sensex as the proxy for equity portfolio and 
MCX COMDEX, MCX Metal, MCX Energy and MCX Agriculture representing the commodity future 
markets which was spanning from June 2005 and November 2007. The empirical finding of the study in the 
context of commodity futures as a diversifying agent to the equity portfolio is twofold: a) it was observed 
that by adding commodity futures to a portfolio of equities enhance the risk adjusted return of a portfolio. b) 
it was observed that adding commodity futures to equity portfolio provides a significant downside risk 
protection and enhances return distribution. The study also found that MCX Energy futures do not add any 
diversification benefit to the portfolios of equities whereas MCX Agri futures were found to be the best 
diversifying agents. 

Lin and Tamvakis (2001) examined the information transmission mechanism and price discovery process in 
crude oil and refined oil products traded on NYMEX and London’s International Petroleum Exchange (IPE). 
They found substantial spillover effects between two markets where IPE opening prices seem to be 
considerably affected by the closing prices of the previous day on NYMEX. 

Kao and Wan (2003) studied the price discovery process in spot and futures markets for natural gas in the US 
and UK using a quadvariate VAR model. They found that all spot prices and futures prices were driven by 
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one common factor.  They found that the USA futures market dominated over UK futures market and acted 
as the center for price discovery. They also concluded that spot market in the USA and UK was less efficient 
than their corresponding futures market. 

Hua and Chen (2007) investigated the international linkages of Chinese commodity futures market. 
Commodities considered in the analysis were: Aluminum, Copper, Soybean and Wheat. Aluminum and 
Copper futures traded on LME and Soybean and Wheat futures traded on CBOT were analyzed. They 
applied Johansen’s co-integration test, error correction model and Granger Causality test and impulse 
response analyses to understand the relationship. They found that Aluminum, Copper and Soybean futures 
prices are integrated with spot prices but did not find such co-integration for wheat spot and futures prices. 
They concluded that LME had a bigger impact on Shanghai Copper and Aluminium futures and CBOT had a 
bigger impact on Dalian Soybean futures. 

Zapata (2005) examined the relationship between sugar futures prices traded in the New York and the world 
cash prices for the exported sugar. The study found that sugar futures market leads the cash market in price 
discovery. They also found unidirectional causality from changes in futures to changes in spot prices. 

Gary Gorton and K. Geert Rouwenhorst ( 2006) studied the simple properties of commodity futures as an 
asset class, an equally weighted index of monthly returns of commodity futures was constructed for the July 
1959 through December 2004 period. Fully collateralized commodity futures historically have offered the 
same return and Sharpe ratio as USA equities. Although the risk premium on commodity futures is 
essentially the same as that on equities for the study period, commodity futures returns are negatively 
correlated with equity returns and bond returns. The negative correlation is the result, primarily, of 
commodity futures different behaviour over a business cycle. Commodity futures are positively correlated 
with inflation, unexpected inflation, and changes in expected inflation. The authors showed empirically the 
large difference between the historical performance of commodity futures and the return an investor in spot 
commodities would have earned. The study showed that a diversified investment in commodity futures has 
slightly lower risk than an investment in stocks. And because the distribution of commodity return is 
positively skewed relative to equity returns, commodity futures have less downside risk. Commodity futures 
returns have been especially effective in providing diversification for stock and bond portfolios. The 
correlation with stocks and bonds have negative over most horizons, and the negative correlation was 
strongest over the longer holding periods. Possible explanations are a) commodity futures perform better in 
periods of unexpected inflation or b) commodity futures diversify the cyclical variation in stock and bond 
returns. 

2.2.2 Literature on price discovery on Agricultural Commodities 
Mediterranean countries have noticeable affect on the world wine exportation. Among these countries 
France, Greece and Turkey are selected for this study because of different wine market, trade systems and 
wine policies they have. In this study, co-integration analysis was conducted for real wine export prices and 
real exchange rates for France, Greece and Turkey. The long term relationships between real exchange rates 
and real wine export values were explored by using co-integration analysis. Annual data from 1970 to 2003 
were used for this analysis and the data sets were found to be integrated of the same order. It was also found 
that they move together in the long run by Johansen Cointegration Test. Then, Error Correction Model 
(ECM) was applied to search any short term relations and impacts of exchange rate variations on wine 
exports. French and Greek monetary policies affect their wine export volume by the years. Therefore, any 
depreciation of local currency in dollar terms will lead to increase of exports vice versa. On the other hand, 
Turkish wine real export value and real exchange rate were found not co-integrated. Since, there was not any 
co-integrated vector, any exchange rate volatility do not influence Turkish real export wine value. 
Subsequently, the reasons of wine market failures in these countries and pursued policies were discussed. 

Garbade and Silber (1983) tested the relationship between spot and futures prices for seven commodities. 
Their goal was to test for efficiency in both functions of futures markets: risk management and price 
discovery. They developed a partial equilibrium model to explain characteristics of price movements in cash 
and futures markets for storable commodities. They said that the elasticity of supply for arbitrage services is 
constrained by both storage and transaction costs. Thus, futures contracts will not provide perfect risk 
transfer facilities over short-run horizons, though over the long run, cash and futures prices should be 
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integrated. While they found all markets to be integrated over a month or two, there was a considerable 
slippage between cash and futures markets over shorter time intervals, especially for grains (corn, wheat and 
oats). Gold and silver on the contrary were highly integrated even over one day. They suggest that the degree 
of market price integration over short horizons is a function of the elasticity of supply of arbitrage services 
and greater elasticity fosters more highly correlated price changes. 

Dinkar Pawan & Mayank Nagpal (2009) examined the relationship between futures and spot prices of 
pepper. They studied the relationship by the econometric concept of co-integration. Based on co-integration 
analysis they found that one-to-one relationship between the futures price and spot price. They concluded 
that the spot and futures price series for the commodity pepper from the period 1st January 2005 to 29th April 
2009 were co-integrated implying a long term relationship between the two. 

Sohbet Karbuz & Dr. Adusei Jumah ( 1995) study uses the concept of co-integration to examine long-run 
relationships between futures and spot prices of cocoa and coffee on the New York and London exchange. 
The study was also an attempt to analyze price trends of related commodities on the same and different 
commodity exchanges. The empirical results show that in general, the prices of these commodities tend to 
move together in the long run. The study also proves that empirical evidence can be used to support the 
assumption that commodity prices are perfectly arbitraged in international markets over a long period of 
time. 

Jian Yand and David J. Leatham (1999) examined the price discovery function for three USA wheat futures 
market: the Chicago Board of Trade, Kansas City Board of Trade and Minneapolis Grain Exchange. The 
maintained hypothesis is that futures market search more for information than cash market to find an 
equilibrium price, thus greatly improving the price discovery function. The tests reveal the existence of one 
equilibrium price across the three futures markets in the long run, but no co-integration among prices in the 
three represent active cash markets. 

Susan Thomas, Kiran Karande (2001) analyzed price discovery in India’s castorseed market. This market has 
an unusual setting. There is spot and futures market in Ahemedabad, the region where castorseed is grown. 
In addition, there is a spot and futures market in Mumbai, from where the castorseed is exported. The 
commercial centre is in the same time zone as the production centre.  They found that for three of four 
contracts, the futures market in Mumbai dominates price discovery. However, for the March contract, which 
expires near the harvest, the spot market in the production centre dominates price discovery. It appears that 
the spot and futures markets in the production centre are the first to impound information about the harvest. 

Fabio Mattos and Philip Garcia (2004) investigated the relationship between cash and futures prices in the 
Brazilian agricultural market, focusing on the effects of trading activity on the price discovery mechanism of 
futures markets. The results are mixed, but several points begin to emerge. In general, higher trading activity 
is linked to the presence of long run equilibrium relationships between cash and futures prices. In these 
cases, futures prices appear to play a more dominant role in the pricing process. In more lightly traded 
markets, neither long run relationships nor short run leads and lags can be found. Where short run 
interactions exist, they are simultaneous in nature but weak. Overall, our findings suggest that the level of 
market activity necessary to develop interactive cash and futures markets is surprisingly small. 

Kumar and Sunil (2004) investigated the price discovery in six Indian commodity exchanges for five 
commodities. For their study they used the daily futures and comparable ready price and also engaged the 
ratio of standard deviations of spot and futures rates for empirical testing of ability of futures markets to 
incorporate information efficiently. Besides, the study has empirically analyzed the efficiency of spot and 
futures markets by employing the Johansen co-integration technique. They found that inability of futures 
market to fully incorporate information and confirmed inefficiency of futures market. However, the authors 
concluded that the Indian agricultural commodity futures market was not yet mature and efficient. 

Brajesh Kumar and Ajay Pandey (2010) investigated the cross market linkage of Indian commodity futures 
for nine commodities with futures markets outside India. These commodities range from highly tradable 
commodities to less tradable agricultural commodities. Cross market linkages were analyzed in terms of 
return and volatility spillovers. The nine commodities consist of two agricultural commodities: Soyabean and 
Corn, three metals: Aluminum, Copper and Zinc, two precious metals: Gold and Silver and two energy 
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commodities: Crude oil and Natural gas.  Return spillover was investigated through Johansen’s 
Cointegration test, error correction model, and Granger Causality test and variance decomposition 
techniques. Bivariate GARCH model was used to investigate volatility spillover between India and other 
world markets. The authors found that futures prices of agricultural commodities traded at NCDEX and 
CBOT, prices of precious metals traded at MCX and NYMEX, prices of industrial metals traded at MCX and 
the London Metal Exchange ( LME) and prices of energy commodities traded at MCX and NYMEX are co-
integrated. In case of commodities, it was found that world markets have bigger (unidirectional) impact on 
Indian markets. In bi-variate model, it was found that bi-directional return spillover between MCX and LME 
markets. However, effect of LME on MCX is stronger than the effect of MCX on LME. Results of return 
and volatility spillovers indicate that the Indian commodity futures markets function as a satellite market and 
assimilate information from the world markets. 

Fung, Leung and Xu (2009) examined the information spillover between US futures market and the 
emerging commodity futures market in China for three commodity futures: Copper, Soybean and Wheat. 
They used VECM-GARCH model and found that for Copper and Soybean, US futures market played a 
dominant role in transmitting information to the Chinese Market. However, in the case of Wheat, which is 
highly regulated and subsidized in China, both markets were highly segmented. 

Yang and Leatham  analysed price discovery of USA wheat futures and cash market separately. It was found 
that while wheat futures market had equilibrium price in the long run but no equilibrium relationship of 
prices across wheat cash markets was established. 

Karnade analysed the linkage between Indian castorseed futures and spot market using co-integration 
analysis. The study found that futures market at Mumbai and Ahmedabad is co-integrated indicating that 
price linkage between futures market at Mumbai and Ahmedabad has strengthened overtime. Overall there 
was unidirectional causality from futures to spot market. 

Gopal Naik and Sudhir Kumar Jain (2001) investigated the efficiency and unbiasedness of Indian 
Commodity Futures Market using the co-integration theory. The study considered the futures market for 
pepper, castor seed, gur, potato, turmeric and hessian. The results indicate that the performance of the Indian 
commodity futures market is varied across the commodity exchanges. The results of Phillips-Perron test 
reveal that there is a strong evidence of co-integration between the spot and the futures prices series for 
pepper, gur and castor seed. The futures and spot prices of turmeric, potato and hessian are not co-integrated. 
Overall, the results indicate that there is an efficient price discovery in the futures markets of gur, castor seed 
and pepper. The futures market of potato is inefficient in the delivery month. Turmeric and hessian futures 
market are inefficient. 

Jairath M.S. (2009) made an attempt to examine the a) growth and composition of Indian agricultural 
commodity market, b) profiling commodity exchanges and prevalent commodity trading system and 
settlement, c) existing and potential size of market in relation to physical output and d) identifying the 
constraints, opportunity and options to improve the performance of futures market in India. The information 
about opportunity, options and constraints faced by various stakeholders, i.e., commodity exchanges, traders 
and farmers have been gathered personally by visiting various exchanges and discussions with the experts in 
the field of futures trading.  Growth and compositional changes were worked out for two periods. 
Government permitting futures trading in 2002-03 to 2004-05 is the initial period and called as Period I. 
Government intervention during 2006-07 for de-listing some commodities and thereafter till 2008-09 is 
termed as period II. The entire information were analysed with the help of simple statistical tools. Growth 
and composition of commodity futures in agricultural commodities in India and profile of commodity 
exchanges in India were also discussed. 

D.S. Kolamkar (2010) expressed his views on regulation of commodity futures market – need and efficacy. 
The need for a futures market in commodities and efficacy of regulation of this market by the Forward 
Markets Commission (FMC) has been the subject of several recent debates. The debate gets intensified 
whenever there is rise in prices of essential commodities. This paper discusses why competitive conditions 
are necessary both in the physical market and futures market and in the absence of such conditions why 
policy and regulatory measures need to be introduced to prevent manipulations and price distortions. The 
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paper points to the limitations to the capacity of the Indian or any other emerging market regulator to deal 
with price distortions caused by soft touch regulation in the benchmark countries, which fail to recognize the 
need to have an appropriate regulatory framework to prevent market failures and negative externalities. As 
regards the markets in commodities that are isolated from global markets, efforts should be made to promote 
conditions for competitive marketing through legal reforms and attracting large investments in the marketing 
infrastructure. There is need to have legal reforms in terms of bringing the entry of ‘markets’ in the 
concurrent list Schedule VII of the Constitution so that electronic trading and inter-state trading could be 
regulated by a central agency. There is also need for greater clarity about the regulatory jurisdictions in 
various forms of commodity markets. The futures market should function with appropriate regulatory 
framework designed to avoid concentration and monopolistic or oligopolistic conditions. 

Baharurnushah and Habibullah (1994) made an attempt to determine whether prices of black and white 
pepper in a market are in parity with prices in a reference market. The co-integration method developed by 
Engle and Granger (1987) was employed to analyse the long run relationship between prices in different 
markets. The period of observation spans from the first week of January 1986 to the last week of December 
1991. The test results showed that regional pepper markets in Malaysia are spatially linked. The authors 
concluded that due to low transportation cost and risk, the degree of co-integration is unaffected by distance 
and hence, price changes are fully and immediately passed on to the other markets. 

Sinharoy and Nair (1994) examined the movements in international prices of Indian pepper reflect the 
variations in such prices of other economies. Dickey - Fuller, Augmented Dickey - Fuller and co-integration 
technique was employed to examine the objective. Monthly spot prices of   India, Indonesia and Brazil for 
the eighties are used far the analysis. Results show the international prices of pepper for Indonesia and India 
have moved synchronously in the long run despite short run drifts and it is due to oligopolistic nature of the 
world market of pepper. 

Jeffrey M. Christian (2010) examined Commodity Exchanges: Role in a Globalizing Economy. As financial 
markets and trading activity spread and became increasingly global, the realization grew that the risks 
associated with expanding trading volumes transacted with geographically dispersed new counterparties 
were increasing proportionately. Organized exchanges, with their rules, oversight, and clearing house 
provisions, can play an increasingly important role in providing market participants with the necessary 
transparency, financial stability and security going forward. 

Elumalai K; Rangasamy N & Sharma R.K., (2009) made an attempt to assess the futures and spot price 
linkages for pepper, guar seed and chana by using Johansen Cointegration analysis and Vector Error 
Correction Model.  On price discovery, the significant coefficient of at least one error correction term 
confirmed the results of presence of co-integration between futures and spot prices of pepper, guar seed and 
chana. The results of vector error correction model revealed unidirectional lead-lag relationship existing for 
actively traded guar seed and thinly traded pepper and chana. When the co-integrating relationship was 
disturbed, it was the spot price which tends to make adjustments towards long run equilibrium. That is, when 
the spot price was too high, it immediately falls back toward futures prices. The results of the model also 
revealed the existence of unidirectional short run causality. The coefficient of the lagged futures price in the 
spot price model was positive and significant indicating information flows from futures to spot market. The 
results of the study broadly revealed that these three agricultural commodity futures influenced the spot 
prices indicating its better hedge efficiency for producers to hedge their price risk in the futures platform of 
the exchange. 

Alexander and Wyeth (1994) employed Granger method of co-integration and Johansen's maximum 
likelihood procedure to test market integration and employed data on monthly prices from January 1979 to 
December 1990. The method was illustrated with data on prices in different parts of the Indonesian market. 
The authors observed that the Consumer Price Index (CPI) is consistently co-integrated with all the rice price 
series, which means an existence of apparent market integration. Besides, this analysis also revealed that 
supply sources are more important than demand sources in driving prices. 

Khedhiri (1999) empirically analysed agricultural market integration in Tunisia. Cointegration technique was 
employed to examine the objective. The empirical result shows that the degree of market integration is low 
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for wholesale market, particularly for the storage products. Besides, the analysis revealed that the distance 
between markets and the volume of transaction can not explain the lack of linkage between the markets. 

Tsmet, et. al. (1999) evaluated the long run spatial price relationship in Indonesian rice markets and factors 
affecting the degree of market integration. By relying on the weekly price data for the period 1982-1993, 
they employed multivariate co-integration test for verifying market integration. Besides, they classified their 
evaluation into pre-self sufficiency and post-self sufficiency period. The co-integration tests revealed a 
smaller degree of market integration in Indonesian rice market. Further, the analysis revealed that 
government intervention in terns of rice procurement significantly influenced market integration during the 
period of post- self sufficiency (1985-93) and the pooled period (1982-93). 

From the data collected from a market survey, Palaskas and White (1993) tried to examine the dynamic 
relationship of market commodity prices of rice. Potatoes and mustard are in three locations of West Bengal. 
Cointegration technique was employed to test the hypothesis of market integration. Test results reveal that 
the prices of rice, potato and oil of the peripheral market and the central market are co-integrated; but there is 
a lower degree of integration of paddy and rice prices. 

Sinharoy and Nair (1994) examined the movements in international prices of Indian pepper reflect the 
variations in such prices of other economies. Dickey - Fuller, Augmented Dickey - Fuller and co-integration 
technique was employed to examine the objective. Monthly spot prices of India, Indonesia and Brazil for the 
eighties are used far the analysis. Results show that the international prices of pepper for Indonesia and India 
have moved synchronously in the long run despite short run drifts and it is due to oligopolistic nature of the 
world market of pepper. 

Basu and Dinda (2003) attempted to evaluate empirically spatial integration of potato market in Hooghly 
district of West Bengal. Bivariate price correlation as well as co-integration test and error-correction method 
developed by Engle-Granger has been used to show whether potato markets arc integrated or not. The study 
is based on time series data on wholesale and retail prices of potato in the selected three important market 
centers namely, C'hampadanga, Tarakewshwar and Sheroaphully in the district of Hooghly for the period of 
January 1998 to December 2000. On the basis of high values of correlation co-efficient, the analysis revealed 
that markets are strongly correlated and they are highly inter dependent in price formation. 

Brajesh Kumar (2009) investigated the contemporaneous and dynamic relationship between spot market 
volatility and futures trading activity including futures trading volume and open interest in an emerging 
commodity derivatives market context with an example of Indian commodity derivatives market.  He 
examined this issue for wide variety of commodity including agricultural commodities, metals, precious 
metals and energy commodities. For contemporaneous relationship between spot volatility and futures 
trading activity, the GARCH model was applied and VAR modeling approach was used for lead-lag 
relationship. He found that there was no effect of spot volatility on futures trading activity for most of the 
commodities. 

Tomek (1993) found that futures markets are an important pricing institution for many agricultural 
commodities and cash transactions often use the nearby futures price as a reference price. It is uncertain 
whether futures markets will become more or less important as pricing institutions for agricultural 
commodities, but whatever the future may hold, market behavior must be understood and identify sources of 
market failure in an increasingly complex economy. 

Namita Rajput & Sanjay Sehgal (2012) studied the price discovery relationship for ten agricultural 
commodities. Price discovery results are encouraging given the nascent character of commodity market in 
India. However the market does not seem to be competitive. The findings have implications for policy 
makers, hedgers and investors and will help in deeply understanding the role of futures market in information 
dissemination. The commodity exchanges must strengthen their surveillance system for early detection on 
continuous basis of anomalous trading behaviour. These markets are becoming informational mature and 
market regulators have taken adequate steps for market development. Forwards Market Commission (FMC) 
should be given adequate powers to regulate commodity market and penalise any insider trading and price 
manipulations. 
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Massimo Peri, Lucia Baldi and Daniela Vandone (2013) investigated the long-run relationship between spot 
and futures prices for corn and soybean. They have applied cointegration methodology, allowing for the 
presence of potentially unknown structural breaks and then study the causality relationships between spot 
and futures prices within each specific sub period identified with the aim of analyzing the price discovery. 
Empirical estimates highlight (i) multiple breaks exist in the cointegrating relationship between prices and 
(ii) sub periods consequently identified to express different dynamics in the causal relationship between spot 
and futures prices and support the idea that fundamentals are important in explaining the 2007-08 food price 
increase. 

Naveen Prakash Singh and V Shanmugam (2007) opined that National online futures exchanges were 
allowed to be set up in the late 2003 by the Government with the purpose of helping efficient price discovery 
and providing them with an effective mechanism to hedge their price risk. This would not have been possible 
if the prices discovered by the futures market participants were not relevant to the spot market situation. This 
pioneering effort taken to analyze the convergence of futures prices with the spot market prices using 
cointegration analysis proved that the futures and the spot prices have effectively converged, asserting that 
futures markets offer the perfect mechanism for hedging their price risk in selected crops. 

Sanjay Sehgal, Namita Rajput & Florent- Deisting (2013) examined the price discovery and volatility spill-
over relationship for Indian commodity markets. They covered twelve actively traded commodities including 
agriculture, metal and energy and four commodity indices. Price discovery is confirmed for eight 
commodities and three indices with a greater role for futures markets in the price discovery process. Price 
discovery results are encouraging given the nascent character of commodity markets in India. However the 
market does not seem to be competitive. Volatility spill-over is confirmed for only three commodities and 
none of the indices. This implies the Indian Commodity Market is yet to evolve an efficient risk transfer 
system for most commodities. The findings have implications for policy makers, hedgers and investors. The 
research contributes to alternative investment literature for emerging markets such as India. 

Salvadi Easwaran R and Ramasundaram P. (2008) have made an   investigation into the futures markets in 
agricultural commodities in India. The statistical analysis of data on price discovery in a sample of four 
agricultural commodities traded in futures exchanges have indicated that price discovery does not occur in 
agricultural commodity futures market. The econometric analysis of the relationship between price return, 
volume, market depth and volatility has shown that the market volume and depth are not significantly 
influenced by the return and volatility of futures as well as spot markets. The Bartlett test statistic has been 
found insignificant in both the exchanges, signifying that the futures and spot markets are not integrated. The 
future of futures market in respect of agricultural commodities in India, calls for more focused and pragmatic 
approach from the government. 

2.2.3 Literature on factors influencing prices 
Sharma T.R. and Dharam Paul (2007) analyzed the degree and direction of diversification of small farms 
to reduce the risk in the farming business and to investigate its effect on the income of the farmers. The study 
was based on primary data collected from two revenue villages in Balh valley in Mandi district of Himachal 
Pradesh relating to the agricultural year 2005-06. Purposive sampling method was followed for the study and 
a sample of 35 diversified farming households and 15 non-diversified farming households were randomly 
selected. The study revealed that the farmers have diversified towards vegetable crops as about 70% of gross 
cropped area was shared by these crops. The sample households are doing this to reduce risk in the 
production process and to attain a higher level of income. The study also showed that the net returns were 
significantly higher from vegetable crops than the cereal crops. They found that there is need to support the 
farmers by providing them extension and marketing services. They should be encouraged to adopt better 
methods of production and post-harvest management of these high value crops to reduce rural poverty and 
make the process of development inclusive. 

2.2.4 Literature on awareness about commodity futures market 
Dr. Purushottam Sharma (2007) made impact analysis of commodity futures on spot prices, and risk 
management in essential commodities. Primary data were collected from  largest producing states and 
districts, one for each commodity, were selected for Wheat (Hardoi in Uttar Pradesh) and Maize (Davangere 
in Karnataka). From the district selected four villages for wheat and three villages for maize, in consultation 



 

Indian Commodity Futures and Spot Markets 

30 

with district agriculture officer and mandi officials, were selected for the study from the largest producing 
taluka/block. About 15% of the total crop growing farmers were selected randomly from the list prepared for 
crop growers in each village. From the observations of the study it can be inferred that, in case of wheat 
farmers only 2 farmers out of 241 total sampled farmers in Hardoi district of Uttar Pradesh have only heard 
about commodity futures. They do not know further about the commodity futures and its direct or indirect 
benefits they can derive. In case of maize, only 4 farmers out of 251 total selected farmers from Davangere 
district of Karnataka were aware about commodity futures. 

2.3 CONCLUSION 
There were only few studies on variables influencing prices and awareness on commodity futures market. 
Though there were enough studies on price discovery process on metals and energy there were only limited 
studies on agricultural commodities. 
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3.1 INTRODUCTION 
Agricultural commodity prices are highly volatile and it is common to witness the prices significantly – as 
much as 30-40% - fluctuate even within the same crop season. This volatility exposes producers (farmers) 
and traders who hold inventories in these commodities to the high risk of price decline. Significant upward in 
food prices also render the poor incapable of affording food purchases. Price variations in agricultural 
commodities provide greater risk for financial institutions in lending to producers and local traders. Farmers 
are not likely to make substantial investment due to high level of uncertainty about return on these 
investments. Consequently there is less investment in the agricultural sector. Agricultural commodity 
producers try to manage price risks in various ways: 

1. They try to diversify their income by growing several crops, holding livestock or engaging in off-farm 
employment. 

2. Commodity producers may also rely on informal schemes, such as local money lenders and networks of 
relatives and friends to borrow funds to smooth their incomes. These borrowings enhance their cost of 
production through interest cost or commitment to sell the produce through certain channels 

3. Farmers can make use of futures market to manage their price risks. This can be done on physical basis 
by forward-selling the crop and thus, locking in a futures price. 

The literature relating to price discovery and volatility in commodity futures market has mainly been 
confined to developed economies. Though commodity markets in emerging economies like India have been 
growing exponentially, commodities and commodity derivatives are neither popular asset classes, nor have 
they been adequately researched. Empirical Studies on the subject show that the introduction of derivatives 
contracts improves the liquidity and reduces informational asymmetries in the market. Literature review 
given chapter II mainly focused the following; 

 Studies were based on price discovery process and causality spillover by Co-integration and Vector Error 
Correction Model (VECM) on metals and energy in NYMEX, LME, CBOT, China  and  Indian 
commodity exchanges 

 There were few studies on equities returns by using VECM and GARCH modeling 

 Few studies were undertaken in agricultural commodities such as coffee, wheat, castor seed, pepper and 
gur in Brazilian and Indian commodity exchanges by VECM modeling. 

There were only limited studies relating to 

 Price discovery process and volatility of futures and spot prices of spices 

 Impact of economic independent variables on  futures and spot prices 

 Awareness on commodity futures market among the market participants. 

The present study is undertaken to fill up the research gap available in literature review. 

3.2 SIGNIFICANCE OF THE STUDY 
Spices have a very important role in the international and domestic market in terms of trade. Being a tropical 
country, majority of the people in India regularly use different types of spices for their daily cuisine. More 
than hundred crores of people in the country offer a very vast domestic market base for spices. It has been 
estimated that on an average 2.8 percent of the income of the rural people is being spent for spices and the 
urban people spend 2.3 percent of their money for making their food spicy1.  This shows the significance of 
spices in Indian life in India. 

India produces a wide range of spices. At present, production is around 3.2 million tones of different spices 
valued at approximately 4 billion US $, and holds a prominent position in world spice production. Because 
of the varying climates - from tropical to sub-tropical to temperate-almost all spices grow splendidly in India. 
In reality almost all the states and union territories of India grow one or the other spices. Under the Act of 
Parliament, a total of 52 spices are brought under the purview of Spices Board. However 109 spices are 
notified in the ISO list. 
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Commodity market is a global market, which is affected by political events and participants who produce 
and use commodities.  Therefore investing in this market needs committed study and serious analysis 
particularly in the context of emergence of China as a globally dominant player.  Basically, India is a 
commodity-based economy, having large consumer and producer base in a wide range of commodities. 
Indian economy largely depends upon the development and growth of commodity market. Commodity 
market has spot and futures market. 

The purpose of effective commodity futures market is to facilitate offsetting of the transactions without 
resorting to delivery of physical goods.  A large number of market players operating in the system and 
diverse market information relating to demand, supply, trade, prices and geopolitical conditions floating in 
and around such market result in efficient price discovery. It is generally argued that the price discovered in 
commodity futures is more efficient than the one in the physical markets. Proper price discovery helps to 
prevent price slumps during the post-harvest periods, and also prove beneficial for the consumers by 
reducing price volatility. 

Since the inception of the organized commodity derivatives markets in India in 2003, Indian futures markets 
have grown rapidly. In 2003, three national level multi commodity exchanges, National Multi Commodity 
Exchange (NMCE), Multi Commodity Exchange (MCX) and National Commodities and Derivatives 
Exchange (NCDEX), were setup. At present, commodity futures are traded on six national exchanges, and 19 
other regional exchanges, which have been in existence for longer time. Currently, the futures contracts of 
around 103 commodities are traded on six national exchanges.  However, the commodity futures markets in 
India are subject to many regulations and many a times have been criticized for speculative trading activity 
as well as for causing an increase in spot price volatility.2 

NCDEX, the country’s leading Agri Futures Exchange, in terms of turnover and volume of agricultural 
commodity futures contracts, offers a spectrum of spices futures on its platform for managing price risk and 
providing an alternative investment avenue. Chilli, Turmeric, Coriander, Jeera and Pepper constitute 
NCDEX’s spice complex for derivatives trading. The performance of these contracts illustrates the success 
of efficient price discovery in the Indian domestic market through derivatives trading, although the fact that 
no futures contracts in flavouring commodities are traded on any of the leading international exchanges. 
NCDEX has been offering trading in spice futures since 2004 and total value of turnover increased from 
7,94,239 crore in 2007-08 to 16,04,236 in 2012-13 registering 102 percent increase in value of turnover as 
per table 1.2. The turmeric and chilli futures started in NCDEX platform from July 2004 and March 2005 
respectively. 

With reference to table 1.5 chilli and turmeric have incredible growth of futures contracts.  Chilli had four 
times increase in volume and value of futures contracts and turmeric had more than two thousand times in 
volume and value between 2009-10 and 2012-13. 

Even though the spices have much economic significance, the sector is not getting the deserving care.  The 
relevance of the study was felt more intensely when our country became a member of the World Trade 
Organization, which will have long standing impacts on our agricultural economy. The present study is 
imperative due to bridge the research gaps found in the literature review and enormous growth in value and 
volume of spices futures trade. 

3.3 STATEMENT OF THE PROBLEM 
Agriculture is an important sector of the Indian economy, accounting for 14% of the nation’s GDP, about 
11% of its exports, about half of the population still relies on agriculture as its principal source of income 
and it is a source of raw material for a large number of industries. Accelerating the growth of agriculture 
production is therefore necessary not only to achieve an overall GDP target of 8 per cent during the 12th Plan 
and meet the rising demand for food, but also to increase incomes of those dependent on agriculture to 
ensure inclusiveness.  Agricultural commodities and its trading have an enormous importance in relation to 
an Indian economy is concerned.  The economic growth of a country mainly depends on the welfare of the 
Indian farmers. It has been observed that there is wide spread imperfection in the agricultural produce 
markets. There is general opaqueness and poor price transmission mechanism. Consequently, there is a wide 
gap between the prices received by the farmers and the prices paid by the consumer. At times, the farmers 
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are not able to receive a price to cover his cost of production while the consumers are paying an abnormally 
high price for the same commodity.  Moreover, the farmers are greatly affected by monsoon fluctuations, 
unethical trade practices, high interest on borrowed funds used for cultivation, increase in the prices of 
fertilizers and other inputs cost,  decrease in yield and high fluctuations in agricultural commodity selling 
prices  and in turn the country witnesses farmers committing suicide.  So the Indian farmers must be 
protected from price fluctuations through scientific management of commodity price risk. 

Risk is the crucial element of finance literature and the vital concepts of commodity market are price 
discovery and commodity price risk management.  The role of the commodity futures market is to forecast 
the spot market price of a commodity at a future date, which is known as ‘price discovery’. The forecast is 
made by creating a virtual market for the commodity, where the market participants come with real stakes 
and trade with a date in future as a reference point. The futures prices converge with the spot prices at the 
expiry of the futures contracts. Prior to the expiry date, futures prices are more than spot prices because of 
‘cost of carry’.  If the farmers manage their future spot price properly, which is unknown at the time of 
harvesting, he can get his commodity cost price and thus he can manage commodity price risk effectively. 

For instance, if shortage of chilli is predicted tomorrow, the futures prices of chilli will go up today and it 
will carry signals back to the chilli farmers making sowing decision today.  The farmers get an idea about an 
estimated value of their crops, they can invest accordingly to prepare the crops and also can search for the 
buyer at cost-plus price. In the same way traders can book the orders at prices suitable for him and he can 
also be benefited. 

Keeping these concerns relating to commodity futures market the study on ‘A comparative study on 
Futures and Spot Market in Spices  with reference to Chilli and Turmeric’ is undertaken to examine the 
price discovery mechanism of chilli and turmeric futures and spot prices, to study the spot markets trading 
operations and level of awareness on chilli and turmeric futures market among its farmers and traders  and to 
present  the economic independent variables  influencing the chilli and turmeric spot and futures prices. 

3.4 SCOPE OF THE STUDY 
In India there are more than fifty types of spices are produced and marketed and export them to more than 
150 counties around the globe. Among these spices chilli and turmeric occupy an important place in Indian 
diet. 

India is the largest producer, consumer and exporter of chili and turmeric. Chilli production  ranges between 
10-13 lakh MTs per annum which is about 25 per cent to 30 per cent of world production whereas on an 
average 7.0 to 8.0 lakh MTs of turmeric produced annually  which accounts 80 per cent of world turmeric 
production. Andhra Pradesh (A.P.), currently it is Seemandhra, is the leading Chilli producing state and has 
around 70% - 80% share in total production. Out of the total spices exported from India, Red Chilli is the 
second most exported spice with a share of around 40% (volume wise) from the country and 20% value wise.  
Chilli netted a foreign exchange worth 1,846 crore with a total export volume of 2,05,500 tonnes during 
April-December 2013.3  Andhra Pradesh and Tamil Nadu are one of leading states cultivating turmeric and 
Tamil Nadu enjoys higher yield.  Turmeric is the third largest spice exported from India and it accounts 
about 12 per cent and 5 per cent in terms of quantity and value respectively.  Indian turmeric is considered to 
be the best in the world market because of its high cur cumin content. 

Hence this study is confined to only Chilli and Turmeric. The daily closing chilli and turmeric prices of 
futures and spot were collected from official website of National Commodity & Derivative Exchange Ltd., 
(NCDEX), Mumbai. Further, the closing prices of spot and futures contacts maturing 180 days were taken 
for study. 

Almost all the states of India produce one or more kinds of spices but Andhra Pradesh has a remarkable role 
in chilli production and in case of turmeric, Tamil Nadu and Andhra Pradesh. The spot markets under study 
are Agricultural Market Committee, Guntur or Guntur Chilly Market Yard, which is largest spot chilli 
market in Asia, in case of chilli and Erode district in Tamil Nadu and Duggirala in Guntur district in case of 
turmeric. In case of turmeric, all the spot markets in Erode such as Erode Regulated Market Committee, 
Erode Turmeric Merchants’ Association, Erode Agricultural Producers’ Co-operative Society and Gobi 
Agricultural Producers’ Co-operative Marketing Society and Duggirla Turmeric Spot market, Guntur district 
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are taken for study.  So the present study concentrates on Guntur spot market alone for chilli while Erode and 
Duggirala spot markets for turmeric. 

3.5 OBJECTIVES OF THE STUDY 
With reference to research problem enumerated earlier,   the major objectives of the study are to find out the 
price discovery mechanism of futures and spot prices of spices, to study the awareness and attitude of market 
participants in relation to commodity futures market and to present the impact of economic independent 
variables on spot and futures prices of spices.  These objectives are elaborated as follows. 

Commodity futures market plays an important role in price discovery mechanism, the information on which 
helps the producers to plan their activities on production, processing, storage and marketing of commodities. 
With the participation of a large number of heterogeneous stakeholders, information from innumerable 
sources culminates in the futures market, leading to the emergence of a futures price. An efficient and mature 
futures market is one which discovers future price through participation of large number of geographically 
dispersed market participants. Such a scientific price discovery is quite difficult in the spot market (or the 
forward market) which is mostly fragmented and far less perfect than the futures market. Such discovered 
futures prices act as reference for spot market transactions in some commodities. For instance, today, global 
benchmark prices for crude oil (ICE – Brent or NYMEX – WTI) or gold (COMEX) are actually futures 
prices, from which spot markets all over the world take cues.  Theoretically, under assumption of ‘efficient 
market hypothesis’,  the futures price is the expected spot market price that will prevail in future. 

Futures prices are determined based on spot price plus premium which includes interest cost and storage 
cost. It is denoted as 

F(t,1)  = St ( 1 + C) ….. (3.1) 

Where F(t,1)  represents the futures price at t = 0 for delivery at t = 1 

St  represents the spot price at t = 0 

C represents the cost of carry expressed as a fraction of the spot price4. 

Because the future spot price is unknown today, a futures contract is a way to lock in the terms of trade for 
future transactions. In determining the fair futures price, market participants compare the current futures 
price with the spot price that can be expected to prevail at the maturity of the futures contract. In other 
words, futures markets are forward looking and the futures price embeds expectations about the future spot 
price. If the future spot prices are expected to be much higher at the maturity of the futures contract than they 
are today, the current futures price will be set at a high level relative to the current spot price. In other words 
higher future spot price will be reflected higher current futures price. Conversely, lower future spot prices 
will be reflected in a low current futures price. Hence, futures prices are useful predicators of future market 
conditions, helping spot market participants to take appropriate action. In theory, a well developed futures 
market plays an important role in price discovery. Price discovery describes how information is produced 
and transmitted across the markets. More important, whether these transmitted prices are being used as 
reference prices for trading needs to be seen in this context. Through the mechanism of price discovery, 
prices reflect information about the market. 

Prices in spot market are determined through various economic independent factors. Price discovery in spot 
market is affected by geographical dispersion, differential needs of the buyers and sellers in terms of quality, 
quantity, place of delivery, difficulties associated with handling physical delivery and absence of option to 
settle the contract by payment of price difference.  These limitations of spot market cannot be eliminated and 
spot market cannot be completely ignored in case of price discovery function. Spot market plays pivotal role 
in agricultural commodities and farmers bring their produce to the spot market after the harvest. It is 
imperative to examine the price discovery process of commodities under study. Hence the objective is 
framed as: 

To examine the price discovery mechanism and causality between chilli and turmeric futures and spot 
prices. 
Primarily commodity futures markets are developed for market stakeholders, farmers and traders including 
exporters. Few studies conducted internationally and nationally reveal that farmers derive indirect benefits in 
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various ways. While commodity futures contract enables farmers to take informed decisions about 
production and marketing related activities, commodity traders can participate on commodity exchange 
platform and deliver risk hedged prices to farmers in advance. For instance, futures trading in mentha oil led 
to improved sources of price information for mentha farmers, reduction in the price spread in the marketing 
channel and helped India in becoming a leading exporter displacing China. 

Moreover, commodity futures contract specifications and commodity exchanges not only improves 
awareness about quality testing and scientific storage but also improves infrastructure by developing sound 
commerce around such infrastructural facilities. Wider participation of market participants in commodity 
futures market improves efficiency of the market. Awareness about commodity futures market enhances the 
participation in the market. It is not necessary that the participants who aware about the market participate in 
the market. Hence, it is important to study the awareness about commodity futures market among the market 
stakeholders and their participation, namely, farmers and traders. In this background the following objective 
is defined: 

To study the perception/awareness towards the functioning of commodity futures market by chilli and 
turmeric farmers and traders and factors which hinder popularity of the commodity futures market. 
In theory, prices are an important constituent in determining the demand and supply of agricultural 
commodities in markets. Price risk refers to the probability of adverse movements in prices of commodities, 
services or assets. Agricultural products, unlike others, have an added risk. Many of them being typically 
seasonal in nature to attract lower price owing to the harvest season. The commodity futures contracts are 
considered to be efficient risk minimizing tools which protect buyers and sellers from unexpected changes in 
future price movements. These contracts enable them to lock-in the prices of the products well in advance. 
Moreover futures price gives necessary indications to producers and consumers about the likely future ready 
price and the demand and supply conditions of the commodity traded. The cash market or spot market, on 
the other hand, is a time-tested market system, which is used in all forms of business to transfer title of 
goods. 

Geographically, chilli and turmeric production is confined to only some states in India. Any adverse or 
favourable change in demand has not brought new production centers in India. Hence, chilli and turmeric 
supplies are inelastic.  There are various variables, demand and supply variables, influence the price of 
agricultural commodities. The variable are production, acreage, arrivals to the market, export orders and 
climatic conditions affect the spot and futures prices of agricultural commodities, especially spices.  A priori 
relationship between these variables can be described as follows: 

3.5.1 Supply Variables 
Supply variables are rainfall and production or acreage. 
 Rainfall and production are positively correlated. Adequate rain fall increases the production of chilli and 

turmeric and vice versa 

 Increase in acreage leads to increase in production of chilli and turmeric and hence both the variables are 
positively related 

 Production and prices are inversely related. Increase in production enhance the supply of chilli and 
turmeric and thus reduce the domestic price of both the commodities 

3.5.2 Demand variables 
Total demand constitutes internal consumption, that is, domestic orders and external consumption, that is, 
export orders. 

 When production remains constant and export order increases, it affects the domestic supply.  Therefore  
reduction in domestic supply enhances the domestic price 

 Export orders and spot prices of chilli and turmeric are positively related. 

When the farmers know the inter-relationship between these variables they can plan their crop pattern and 
production. In the same way if the traders understand these relationships, they can plan their procurement, 
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storage and participation in futures market to hedge the price risk. In this backdrop the following objective is 
described: 

To study the various factors that affect chilli and turmeric spot and futures prices and to understand 
the relationship between these variables so that market participants can plan their crop production 
and procurement. 
Hence, the study is to test the price discovery process and causality between chilli and turmeric futures and 
spot prices, to understand the awareness on commodity futures market among the market participants, that is 
farmers and traders, level of usage of the market to hedge the commodity price risk and factors that 
discourage the use of commodity futures market and to study the triggers that impact the chilli and turmeric 
spot and futures prices. 

3.6 HYPOTHESES TESTED 
The following null hypotheses were formulated and tested to study the awareness on chilli and turmeric 
futures market among the market participants, that is, farmers and traders. 

3.6.1 Experience: Age and experience are related demographic variables. The art of discrimination between 
good or evil comes through experience and therefore wisdom derives through experience. An experienced 
trader or farmer understands the commodity futures market better than the inexperienced one and their 
participation in the commodity futures market is related with the experience.   The null and alternate 
hypotheses related to experience are: 

H0: Experience of market participants has no relationship in commodity futures market participation. 

H1: There is significant relationship between experience of market participants and their participation in 
commodity futures market . 

3.6.2 Income: Rich farmers or traders may not be much affected by commodity price fluctuations and they 
can mange any kind of price fall. Poor farmers require futures market to hedge output price to cover the input 
costs. Income is a proxy variable to represent the market participants’ richness or poverty.  The following 
hypotheses are derived in relation to income: 

H0: There is no significant relationship between income of market participants and their participation in 
commodity futures market. 

H1: There is significant relationship between income of   market participants and their participation in 
commodity futures market. 

3.6.3 Education: Education, another demographic variable, is the source of wisdom. Education brings 
awareness and analytical skills. Educated market participants, farmers and traders, can experiment with 
futures market so that they can derive maximum benefits.  The null and alternate hypotheses in relation to 
education are: 

H0: Education level of market participants does not have any relationship with their participation in 
commodity futures market. 

H1: There is significant relationship between education level of   market participants and their participation in 
commodity futures market. 

Futures prices of commodities are impacted by expected demand and supply whereas spot prices are 
impacted by current demand and supply. To study the relationship between spot and futures prices of chilli 
and turmeric and independent variables such as rainfall, consumption and production, the following 
relationships are tested. 

3.6.4 Two factor pricing model 
The spot prices of agricultural commodities are greatly influenced by daily demand and supply of the 
commodities. If both demand and supply equals there is an equilibrium price. But the daily demand and 
supply do not match with each other. Unlike other commodities the agricultural commodity prices are not 
impacted by technological changes, product durability and its uniqueness rather it depends upon the current 
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demand and supply. Hence the linear regression models are developed to determine the relationship between 
economic dependent and independent variables. 
The model determines impact of economic independent variables on dependent variables of chilli and 
turmeric. Rainfall during sowing season and growing season of commodities and production are independent 
supply variables whereas total consumption including both domestic and external, that is, export is an 
economic independent demand variable. 
If the naïve forecast rainfall during the weather announcement period is positive, futures prices of 
commodities during that season increase. If the differentials between naïve forecast and actual rainfall during 
the growing season are positive, spot prices of commodities during that season shrink. If the actual rainfall 
(one month lag) in growing area is good, the average spot prices and futures prices raise. In the same way, if 
the actual rainfall in the particular month in the growing area is good, average spot price of commodities 
increases. 
If the differentials between actual and naïve production of commodities is positive, the average prices of both 
futures and spot price of commodities diminish. If the differentials between actual and naïve consumption of 
commodities is positive, the average prices of futures and spot price of commodities increase. 
Quantity arrivals to the spot market determine the spot price in relation to demand on that particular day.  For 
instance, 25 farmers brought 4,000 tons of chilli each in a day to Guntur chilli yard and 5 traders were 
waiting to buy 10,000 tons each and another 5 traders were waiting to buy 15,000 tons each, certainly spot 
price of chilli in the market augments. Quantities arrived to the spot market may be consumed within a day 
or two and invariably unconsumed quantities are not stored for a longer period. There is an inverse 
relationship between quantity arrivals to the spot market and spot prices in the market. 
The models used in the research work are explanatory models and not predictive models. The liner 
regression models portraying the relationship between these independent and dependent variables are given 
in 3.8.3. 
3.7 PERIOD AND VARIABLES OF THE STUDY 
Chilli futures and spot prices were collected   from 1st April 2006 to 31st March 2013, covering 2145 
observations. In case of turmeric, the prices were from 1st April 2005 to 31st March 2013, comprising of 2451 
observations. The reason for different time periods is due to the availability of futures prices data. 
As per the econometric analysis of futures and spot price of chilli and turmeric, today’s spot price is not 
determined by futures price of both commodities.  Both chilli and turmeric futures and spot prices were 
moving in the different direction during the study period. Today’s spot price of chilli and turmeric are 
decided by the spot markets that is, Guntur Chilli Yard and Turmeric spot markets respectively. They are 
mostly decided by economic independent variables such as rainfall, total consumption including local 
consumption (domestic) and external (export orders) and production or acreage. 
3.7.1 Rainfall 
Generally the rainfall is not forecasted. As per the Indian Meteorological Department (IMD) sources normal 
rainfall is an average precipitation values over a 30 year period in case of annual rainfall and 30 months 
period in case of monthly rainfall. Naïve forecast rainfall is calculated as an average normal rainfall during 
sowing and growing season of chilli and turmeric during the given period.  Actual rainfall signifies real 
rainfall recorded in the particular region of commodities, that is, Coastal Andhra Pradesh and Tamil Nadu. 
3.7.2 Consumption and Production 
Consumption and production chilli and turmeric are not, usually, predicted. Naïve forecast consumption and 
production of chilli and turmeric are predicted based on production and consumption during the given 
period. Actual production and consumption of commodities denote real consumption and production of 
commodities. 
3.7.3 Quantity arrivals and spot prices 
Monthly arrivals of chilli and turmeric to spot markets are independent variables which impact spot prices of 
Guntur in case of chilli and Erode in case of Turmeric.  Here the spot prices refer to the prices prevailing in 
Guntur chilli yard and Erode RMC. 
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3.7.4 Spot and Futures prices 
Average spot and futures price of chilli and turmeric during the given period are taken as dependent 
variables.  Futures and spot prices of chilli and turmeric are taken from NCDEX website.  Chilli 334 variety 
is traded in NCDEX and in case of turmeric the variety as available in Nizamabad. 

3.8 METHODOLOGY 
The research work is an empirical study. The study employs econometric methodology to examine the price 
discovery process and causality between chilli and turmeric futures and spot prices of the selected period, 
chi-square to test the hypotheses derived from primary data and regression OLS to find the impact of 
independent variables such as rainfall, consumption and production on spot and futures prices of chilli and 
turmeric. This part of the chapter also provides sampling and tools of analysis of data. 

3.8.1 Econometric Methodology 
Non –stationary is a common property of most of the time series. The classical statistical methods of model 
building such as OLS are not possible when the series is non- stationary. But the technique of co-integration 
makes it possible to build models which are both statistically and economically meaningful, using non-
stationary stochastic variables. A pre-requisite for co-integration is that the series under consideration must 
be integrated of the same order. When two series are individually having a stochastic trend, i.e., I(1), and 
their linear combination is I(0), this implies that the linear combination cancels out the stochastic trends in 
the two series. In this case two variables are co-integrated. Economically speaking, two variables will be co-
integrated if they have a long term or equilibrium relationship between them5. 

If two series are co-integrated it prevents them from wandering about without bound. Spot price and futures 
price may be expected to be co-integrated since they are obviously prices for the same asset at different 
points of time, and hence will be affected in very similar ways by given pieces of information. The long run 
relationship between spot and futures prices would be given by the cost of carry. The co-integration between 
spot and futures prices is a necessary condition for market efficiency. The absence of co-integration implies 
that futures price provides little information about movement in spot price, indicating that the futures market 
is not very efficient. 

Johansen’s co-integration test and Vector Error Correction Models (VECM) are among the best tests 
presently available to test for co-integration. As a pre-test, individual series are subjected to unit root 
analysis. Augmented Dickey Fuller (1979), Phillips Perron (1988) and KPSS (1992) tests are used to test the 
stationarity of spot and futures prices. In ADF and PP test the hypothesis is that the time series is stationary 
while in KPSS the hypothesis is that the series is non-stationary. 

A Vector Autoregressive (VAR) model with k lags containing these variables could be represented as 

∆yt = ∏yt-1 +A1∆yt -1 +A2∆yt-2 + … Ak - 1∆yt – (k – 1) + ηt. ….. (3.2) 

Where yt is an nx1 vector of variables that are integrated of order one – commonly denoted 

I(1) – and εtis an nx1 vector of innovations. This VAR can be re-written as 

Δyt = Πyt-1 + t-1 +έt  ….. (3.3) 

Where Π = - I and  = -  

If the coefficient matrix Π has reduced rank r<n, then there exist nxr matrices α and β each with rank r such 
that Π = αβ ′and β′yt  is stationary where r is the number of co-integrating relationships, the elements of α are 
known as the adjustment parameters in the vector error correction model and each column of β is a co-
integrating vector. It can be shown that for a given r, the maximum likelihood estimator of β defines the 
combination of yt-1 that yields the r largest canonical correlations of t Δy t with  yt-1 after correcting for 
lagged differences and deterministic variables when present. Johansen proposes two different likelihood ratio 
tests of the significance of these canonical correlations and thereby the reduced rank of the Π matrix: the 
trace test and maximum Eigen value test, shown in the following equations respectively. 
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λ trace (r) = -  

λ max (r, r+1) = - T ln( 1 – r +1) ….. (3.4) 

Where  is the estimate of ith order Eigen value from Π matrix while r denotes the number of co-integrating 
vectors. A significantly non- zero Eigen value indicates that the corresponding vectors are significant co-
integrating vectors. 

If there is exists a significant co-integration between two series which are stationary at the same level, it is 
suggested to check for presence of short term disequilibrium and speed of adjustment of disequilibrium 
toward the long run equilibrium. This is performed by Vector Error Correction Model (VECM) which is a 
Vector Autoregressive (VAR) model. The model is as follows 

ai∆yt= Z t-1 +   ∆ y t-I + ∆ x t-1 + єt….. (3.5) 

Where Z t-1is the intercept, a and b are long – run coefficient parameters to be estimated, yt-1 indicates the 
error correction term and є is the random error term. After confirming co-integration it is imperative to test 
for causality to assess the direction of relationship between spot and futures prices. 

After confirming co-integration it is imperative to test for causality to assess the direction of relationship 
between spot and futures prices and one lag is given as 

….. (3.6) 

If an autoregressive moving average model (ARMA model) is assumed for the error variance, the model is a 
generalized autoregressive conditional heteroskedasticity (GARCH, Bollerslev (1986)) model. 

In that case, the GARCH (p, q) model (where p is the order of the GARCH terms and q is the order of the 
ARCH terms ) is given by 

 
3.8.2 Chi-square Test 

A chi-squared test, also referred to as chi-square test or test, is  statistical hypothesis test in which the 
sampling distribution of the test statistic is a chi-squared distribution when the null hypothesis is true. In this 
case, an "observation" consists of the values of two outcomes and the null hypothesis is that the occurrence 
of these outcomes is statistically independent. Each observation is allocated to one cell of a two-dimensional 
array of cells (called a contingency table) according to the values of the two outcomes. If there are r rows 
and c columns in the table, the "theoretical frequency" for a cell, given the hypothesis of independence, is 

….. (3.7) 

is the total sample size (the sum of all cells in the contingency table). The values are frequencies, 
and hence they have already been normalized (i.e. divided by ); otherwise, the definition of would 
have been 
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     ….. (3.8) 

Where is the number of observations, not divided by , where the variables assume values and . 

The value of the test-statistic is 

       ….. (3.9) 

Fitting the model of "independence" reduces the number of degrees of freedom by p = r + c − 1. The number 
of degrees of freedom is equal to the number of cells rc, minus the reduction in degrees of freedom, p, which 
reduces to (r − 1) (c − 1). For the test of independence, also known as the test of homogeneity, a chi-squared 
probability of less than or equal to 0.05 (or the chi-squared statistic being at or larger than the 0.05 critical 
point) is commonly interpreted by applied workers as justification for rejecting the null hypothesis that the 
row variable is independent of the column variable. The alternative hypothesis corresponds to the variables 
having an association or relationship where the structure of this relationship is not specified. 

3.8.3 Regression OLS Models 
Ordinary Least Squares (OLS) regression is a generalized linear modeling technique that may be used to 
model a single response variable which has been recorded on at least an interval scale. The technique may be 
applied to single or multiple explanatory variables and also categorical explanatory variables that have been 
appropriately coded. The relationship between variables Y and X is described using the equation of the line 
of best fit with α indicating the value of Y when X is equal to zero (also known as the intercept) and β 
indicating the slope of the line also known as the regression coefficient. The regression coefficient β 
describes the change in Y that is associated with a unit change in X. 

The equation is Y = α + βx. 

The sum of all the squared residuals is known as the Residual Sum of Squares (RSS) and provides a measure 
of model-fit for an OLS regression model. A poorly fitting model will deviate markedly from the data and 
will consequently have a relatively large RSS, whereas a good-fitting model will not deviate markedly from 
the data and will consequently have a relatively small RSS. 

For a simple OLS regression model, the effect of the explanatory variable can be assessed by comparing the 
RSS statistic for the full regression model (Y = α + βx) with that for the null model (Y = α). The difference 
in deviance between the nested models can then be tested for significance using an F-test computed. It can be 
seen from the F-statistic is simply based on the difference in the deviances between the two models as a 
fraction of the deviance of the full model, whilst taking account of the number of parameters. 

In addition to the model-fit statistics, the R-square statistic is also commonly quoted and provides a measure 
that indicates the percentage of variation in the response variable that is ‘explained’ by the model.  R-square, 
which is also known as the coefficient of multiple determinations, is defined as 

R2=RSS after regression / Total RSS 
and basically gives the percentage of the deviance in the response variable that can be accounted for by 
adding the explanatory variable into the model. 
Distribution could be normally skewed. Natural log of price relatives is taken to remove the abnormal 
skewness and renders normality to the distribution. The natural log is not taken for production and export 
differentials due to negative values. 
The linear regression models employed to understand the relationship between the dependent and 
independent variables are explanatory models and not predictive models which are enumerated below: 
Model 1: Impact of naïve forecast rainfall during sowing season of commodities on futures prices during 
weather announcement period 
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ˆ ˆlog loge t e t tF a b R e            ….. (3.10) 

Where 

t̂F = ln( Futures price of commodity during weather announcement period  in tth period) 

ˆ
tR = Naïve forecast of rainfall during sowing season in tth period in the growing area 

te = Error term 

a= Constant term 

b = Regression coefficient or Slope 

Model 2: Impact of differentials between naïve forecast and actual rainfall during growing season of 
commodities on spot prices 

loge t t tS a bR e            ….. (3.11) 

Where 

tS =  ln (Spot price of commodity during growing season in tth period) 

tR = Rainfall differential (naïve forecast – actual) in growing tth period in the growing area 

te = Error term 

a = Constant term 

b  = Regression coefficient or Slope 

Model 3: Impact of actual rainfall (one month lag) in growing area on average spot prices of commodities 

1loge t t tS a bR e            ….. (3.12) 
Where 

tS = ln (Average spot price of commodities  in tth period) 

1tR  = Actual rainfall in one month lags period in the growing area 

te = Error term 

a = Constant term 

b  = Regression coefficient or Slope 

Model 4: Impact of naïve forecast (one month lag) in growing area on average futures prices of commodities 

µ 1log te tF a bR e            ….. (3.13) 
Where 

t̂F = Average futures price of commodities in tth period) 

1tR  = Naïve rainfall (one month lag) in growing  tth  period in the growing area 

te = Error term 
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a = Constant term 

b  = Regression coefficient or Slope 

Model 5: Impact of actual rainfall in growing area on average spot prices of commodities 

log tS a bR e  
            

….. (3.14) 

Where 

tS  = Average spot price of commodities in tth period) 

tR  = Actual rainfall in growing   tth  period in the growing area 

te = Error term 

a = Constant term 

b  = Regression coefficient or Slope 

Model 6: Impact of differentials between actual production and export and naïve production and export of 
commodities on average futures prices 

1 2
ˆ ˆ ˆlog t t t tF a b E b P e            ….. (3.15) 

Where 

t̂F =  ln (Average futures price of commodity in tth year ) 

ˆ
tE  = Export differential (Actual export – naïve export) in tth year 

t̂P  = Production differential (Actual production – naïve production) in tth year 

et =  Error term 

a =   Constant term 

b =   Regression coefficient or Slope 

Model 7: Impact of differentials between actual production and export and naïve production and export of 
commodities on average spot prices 

1 2
ˆ ˆlog t t t tS a b E b P e            ….. (3.16) 

Where 

tS  = ln (Average spot price of commodity in tth year ) 

ˆ
tE  = Export differentials (Actual export – naïve export) in tth year 

t̂P  = Production differential (Actual production – naïve production) in tth year 

et =  Error term 

a =   Constant term 

b = Regression coefficient or Slope 
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Model 8: Impact of quantity arrivals differentials on average spot prices\ 

1log t tS a b Q e   ….. (3.17) 

Where 

tS =  ln(max.price /min. price) of commodity in tth  month 

ˆ
tE  = ln(quantity arrivals/average quantity arrivals) in tth month 

et =  Error term 
a =   Constant term 
b = Regression coefficient or Slope 
3.8.4 Data Collection and Sampling 
This part of the chapter describes the methods of data collection and sampling. 

3.8.4.1 Data Collection 
The data and other information required for the study were collected from both primary and secondary 
sources. Primary data were collected from the respondents directly, using a structured interview schedule and 
the secondary data were collected from various sources including libraries, journals, newspapers, offices of 
the spot markets and websites. 

In order to understand the awareness on chilli and turmeric  commodity futures market among the market 
participants, that is, chilli and turmeric producers or farmers and  domestic traders of the commodities,  two 
sets of schedule of  interview  were prepared in English, Telugu and Tamil as given in Appendix.  A pilot 
study was conducted to make the schedule of interview more accurate and relevant. Twenty spices farmers, 
ten each from chilli and turmeric producers and twelve spice traders, six each from chilli and turmeric were 
interviewed for the pilot study. The responses and opinions collected from them helped a lot to get an 
overview of awareness level and also to locate the major defects of the draft schedule of interview. Based on 
the findings of the pilot study, the final questionnaire was prepared. 
Primary data were collected from chilli and turmeric producers or farmers and traders to know the level of 
awareness on chilli and turmeric futures market in Guntur Chilli Yard, Guntur and in all the four spot 
markets of Turmeric in Erode such as Erode Regulated Market Committee, Erode Turmeric Merchants’ 
Association, Erode Agricultural Producers’ Co-operative Society and Gobi Agricultural Producers’ Co-
operative Marketing Society and Duggirla Turmeric Spot market, Guntur district. 
Secondary data such as the daily closing chilli and turmeric prices of  futures and spot  were collected from 
official website of National Commodity & Derivative Exchange Ltd.(NCDEX), Mumbai, daily arrivals of 
chilli and turmeric and the spot market prices were gathered from the official records of Guntur Chilli Yard 
and  official website of AGMARK (Agricultural Marketing Information Network) respectively, production 
and export related data of the commodities from the website of Spice Board of India and commodity futures 
trading volume and values from the Forward Market Commission (FMC) website. 
3.8.4.2 Sampling 
A convenience sampling was adopted for the collection of data from the sample respondents. Sample data 
were collected from chilli and turmeric producers and traders using the questionnaire.  Data were collected in 
each category became large enough for analytical purposes (more than 30 respondents in each category). 

There is no accurate information about the number of chilli and turmeric cultivators. However, as per the 
sources from Guntur Chilly Market Yard and Erode Regulated Market Committee, more than 2000 to 3000 
farmers visit the yard during the season and in the remaining season 500 to 600 farmers visit the yard. 
Guntur Chilly Market Yard has 337 chillies traders and exporters and in case of turmeric it about 100. 

In total, 80 each chilli and turmeric farmers were interviewed from Guntur Chilly Market Yard and from all 
the spot markets in Erode, Tamil Nadu and Duggirala, Andhra Pradesh.  Similarly, 60 each chilli and 
turmeric traders were interviewed in the respective spot markets. 
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3.8.5 Tools of Analysis 
Various statistical tools like averages and percentages have been extensively used for the cross examination 
of the data. For secondary data many Econometric Modeling tools, such as OLS regression, Unit root tests, 
Co-integration, Granger causality tests and GARCH are used. Chi-square test is used as the prime tool for 
analyzing tables drawn from the primary data.  In addition, Line Graphs and Charts have been used for 
analytical purposes. SPSS 17 and Gretl 1.9.11 software packages were used for statistical and econometrical 
analysis of the data. 

3.9 LIMITATIONS OF THE STUDY 
Few farmers and traders of spices did not cooperate with the data collection because they were skeptical 
about the purpose of the study. Similarly, some of them were unwilling to furnish the full details, particularly 
those relating the income, volume of trade etc. 
The study is confined two items of spices, namely, chilli and turmeric and the findings may not be relevant to 
other spices. Further, the study is based on the responses obtained from chilli farmers and traders in Guntur 
district, Andhra Pradesh alone.  In case of turmeric only four Erode spot markets and Duggirala spot market, 
Guntur district are considered. Hence generalizations need not be fully accurate. 
The normal errors inherent in social surveys like bias in reporting data, inadequacy of information, common 
limitations of statistical analysis etc might also have affected the study slightly. 
In spite of the above, maximum care has been taken to ensure that such limitations do not affect the 
authenticity of findings or results of the study. 
Many of the testable models could not be used because the data are insufficient. Sound econometrics could 
not recommend running a regression with only five or six data points. 
3.10 LAYOUT OF THE RESEARCH REPORT 
The research report has been presented in seven chapters. 
The first chapter focuses on fundamentals of forward and futures market, commodities and commodity 
market, commodity derivatives market and its benefits, evolution of commodity market, its present scenario 
in India, its regulatory framework, growth of commodity futures and production, import and export of spices 
with reference to chilli and turmeric. 
The second chapter provides review of literature relating to the study. 
The third chapter provides introduction, its significance and scope, objectives of the study, hypotheses tested, 
methodology, sources of data, sample design, period of survey, tools applied for analysis of the data and 
major limitations of the study. 
Fourth, fifth, sixth and seventh   chapters include the analysis and interpretation of both the primary and 
secondary data. 
The fourth chapter    describes    the price discovery mechanism and causality between chilli and turmeric 
futures and spot prices. 
The fifth chapter illustrates the awareness on chilli and turmeric futures market among chilli and turmeric 
farmers and traders. 
The sixth chapter portrays factors influencing chilli and turmeric spot and futures prices and the relationship 
between these variables. 
The seventh and final chapter contains the summary of findings, recommendations and conclusion. 
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4.1 INTRODUCTION 
This chapter focuses to analyse the price discovery process between futures and spot markets for spices with 
reference to chilli and turmeric. The methodology used in this study is Co-integration and error correction 
mechanism. 

Price risk management and price discovery are two of the most important functions of futures market. 
Futures markets perform risk allocation function whereby futures contracts can be used to lock-in prices 
instead of relying on uncertain spot price movements. Price discovery is the process by which information is 
assimilated in a market and price converges towards the efficient price of the underlying asset.1 In financial 
economics literature, the price discovery function of futures market has been studied in two broad contexts a) 
return and volatility spill- over between spot and futures of an asset, and b) international linkages or return 
and volatility spillover across different futures markets (across countries).2 

Futures market has been developed to provide price stability reduce poverty and ensure growth to the 
economy. Also futures provide the market participants, farmers and traders, an opportunity to hedge the risk 
of their positions in spot market. Hedging is the procedure of offsetting price risk in any spot market position 
by taking equal and opposite position in futures market. Traders use to buy or sell futures contract against the 
corresponding sale or buy of equivalent commodity to hedge the potential future risk. On the other hand 
futures market offers a wide range of contracts for a commodity. As a result, there is always flexibility of 
pricing for the traders. Thus, two major economic functions of a commodity futures market are price risk 
management and price discovery. In fact, commodity derivatives are quite different from financial 
derivatives. 

The efficient price discovery of the market comes from the versatility of the requirements of the market 
participants in the commodity futures market. Commodities come in different varieties such as perishable 
goods, storable goods, intermediate good etc. The development of commodity markets becomes much more 
difficult for these kinds of characteristics. Infrastructure and the resources which are needed for an effective 
commodity market are huge compared to the financial markets. 

Price discovery refers to the use of future prices for pricing spot market transactions. This implies that 
futures prices represent a market’s expectations of the subsequent spot price. Understanding the influence of 
one market on the other and the role of each market segment in price discovery is the central question in 
market microstructure design and is very important to academia and regulators. In efficient markets, new 
information is impounded simultaneously into spot  and futures markets  In other words,  market efficiency 
is a function of how fast and how much information is reflected in prices.3  In reality, institutional factors 
such as liquidity, transaction costs, and other market restrictions may produce an empirical lead-lag 
relationship between price changes in the two markets. 

The performance of price discovery function can be measured from the temporal relationship between 
futures and spot prices. The causal relationship examines whether the futures market leads the spot market or 
the spot market leads the futures market or whether there exists bidirectional relationship between the two 
markets. If information is first reflected in spot price and later in futures price, spot price should lead futures 
price specifying that spot market fulfils the price discovery function. An important element in understanding 
and managing market price risk for different commodities is identifying and comparing the relationship 
between futures market and spot market by cost of carry relationship. 

Invariably the futures prices are fixed 180 days before maturity of the contract and it is determined on basis 
of the current spot price plus cost of carry which includes interest and storage cost. For instance, chilli 
futures contract maturing on June 26, 2014 ( usually last Thursday of the month futures contract matures) 
was open on January 02, 2014, which was determined  scientifically, that is, on January 02, 2014, spot price 
plus cost of carry.   Chilli farmers and traders can lock that price on January 02, 2014 itself. When futures 
prices are available it is imperative to know: 

 Is there any long term relationship between chilli and turmeric futures  and   spot prices? 

 Can the market participants believe in futures price and can they lock  their price by entering into chilli 
and turmeric futures contract 180  days  before? 
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 Can they mitigate the price risk? 

 Which market leads the other? 

 Is the volatility of returns between the markets persistent? 

To addresses these concerns pertaining to chilli and turmeric farmers and traders, the main objectives of this 
chapter are described as: 

 To examine the efficiency of determining the chilli and turmeric futures prices 

 To find out the price discovery process in chilli and turmeric spot and futures  market empirically. 

4.2 RELATIONSHIP BETWEEN FUTURES AND SPOT PRICES 
Futures price is the price specified in an agreement (futures contract) to deliver a specified quantity of a 
commodity at a specific future date. The spot price is the cash price for immediate purchase and sale of the 
commodity. There is close relationship between the price of futures contract and spot price.  There are two 
schools of thoughts through which commodity futures prices are determined. Firstly, the inter-temporal 
relationship between spot and futures prices of storable commodities is given by the cost of carry model. In 
the second view one splits the futures price into an expected risk premium and forecast of a future spot price. 
As per the cost of carry model the futures price can be derived as 
FT

t ≥ St  e (rt + w) (T – t)                ….. (4.1) 
Where t is the current date, T is the futures contract expiration date, w is the storage cost, r is the riskless 
money rate of interest at t, FT

t is the future price at t, and St  is the spot price at t. A difference between the 
left-hand and right-hand side of cost of carry equation provides arbitrage opportunities. Arbitragers can take 
long position in the spot market and short position in the futures contract and hence lock in a secure payoff. 
The equation (4.1) also provides that the futures price should never be less than the spot price plus storage 
and interest cost. There is another value which is associated with the commodity, termed as convenience 
yield. This value, convenience yield, is based on the fact that having the commodity in stock provides 
flexibility to meet the unexpected demand. 
Second school of thought on price formation process for commodity futures prices argues that the basis can 
be expressed as a sum of an expected premium and unexpected change in the spot price. 
FT

t  - St  = Et  ( P (t,T)) + (ST  - St)           ….. (4.2) 
Here the expected premium Et (P (t,T)) is defined as the bias of the future price as a forecast of the future 
spot price. 
Et (P (t,T)) = FT

t   - Et (ST)               ….. (4.3) 
Both theories indicate that there should be a long run stable relationship between spot and futures prices. The 
theories reviewed above have in common that they are bivariate specifications of the relationship between 
the spot price and futures price. They do not take into account the fact that for most futures, several contracts 
are traded at the same time. For a trader in the market, buying a futures contract with expiration at time t is 
similar to buying a futures contract that expires at time t-1 and then store the commodity from t-1 to t. Hence 
a similar relationship as in equation (4.1) also holds for two futures contacts with different time to expiration. 
FT

t  ≥ Ft 
T-1  e (rt + w) (T – t)              ….. (4.4) 

However, as mentioned above, this condition only says that there should be a long run relationship between 
the prices; the condition says nothing about whether any of prices leads the other. If the longest contract 
predicts the future spot price, this should also forecast the price of any shorter futures contracts. On the other 
hand, some weights between convenience yield and low transaction costs can lead a shorter contract to be 
price leader, and as above spot price can be the price leading if the convenience yield is high enough. It is of 
interest to note if equation (4.1) holds for all futures contracts, then equation (4.4) follows. 
Empirical tests of the cost-of-carry model has two components;  namely, test of the lead-lag relationship 
between spot and futures prices  and tests of market efficiency as given by the pricing relation in equation 
(4.1). In particular, when futures contract is priced efficiently the futures and the underlying spot prices will 
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be linked through equation (4.1), that is, they will be co-integrated. However, if they are co-integrated, then, 
according to the Granger Representation Theorem there exists some form of lead-lag relationship between 
the co-integrating variables. 

4.3 EMPIRICAL ANALYSIS 
This part of the chapter provides econometric analysis of the futures and spot prices of chilli and turmeric 

4.3.1 Unit Root Results 
In order to determine the order of co- integration of each price series, a test whether series is stationary or not 
is to be conducted. The Augmented Dickey Fuller (ADF) test is performed on the level form of each price 
series. The tests on the levels of each series indicate that the null hypothesis of unit root is not rejected; this 
shows that spot as well as futures prices are not stationary in their level form. Again ADF test is done on the 
first differenced values of spot and futures price series. On the contrary, the results of the test on the first 
differences indicate that each series is stationary. So this stationary property fulfils the necessary condition to 
be co-integrated, that is, they should be co-integrated by the same order. Since both the series are I (1), the 
long run relationship between spot and future prices can be tested for commodities under study. The 
descriptive statistics and stationary results are given Table 4.1(a) & 4.1(b) and 4.2 respectively. 

Table-4.1 (a): Descriptive Statistics 

Particulars Spot Price Futures Price 
Chilli Turmeric Chilli Turmeric 

Mean (Rs.) 5665 4832 5645 5228 
Median (Rs.) 5302 4976 5165 4213 

Maximum (Rs.) 10177 10071 11672 15776 
Minimum (Rs.) 3181 1897 3374 1673 
Observations 2145 2451 2145 2451 

Source: Secondary data 

In case of chilli, the mean spot price (Rs.5665) is more than that of mean futures price (Rs.5645). But the 
maximum futures price was greater than the maximum spot price In case of turmeric, the mean spot price 
(Rs.4832) is less than mean futures price (Rs.5228). The maximum futures price was greater than the 
maximum spot price. It clearly shows that fluctuations in chilli spot prices are more than turmeric spot 
prices. Figure 4.1 and 4.2 clearly indicate that the sample distribution is not normal and chilli futures price 
fluctuations were higher than spot price fluctuations during the later period. 

Figure-4.1: Chilli Futures Price during the study period 
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Figure-4.2: Chilli Spot Price during the study period 
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Sample distribution could be normally skewed. Natural log of price relatives (ln (Pt/Pt-1)) is taken to remove 
the abnormal skewness and renders normality to the distribution. The following tables provide descriptive 
statistics with price relatives. 

Table-4.1 (b): Descriptive Statistics 

Particulars Spot Price Futures Price 
Chilli Turmeric Chilli Turmeric 

Standard Deviation 0.0185 0.0223 0.0229 0.0225 
Coefficient of variation 62 52 120 54 

Skewness 1.148 0.333 1.522 1.352 
Kurtosis 0.452 0.290 1.190 1.048 

Observations 2145 2451 2145 2451 
Source: Secondary data 

The variability, coefficient of variation of chilli futures price was higher than that of chilli spot price. This 
implies that spot price is more consistent than futures price. Comparing the symmetry of distribution both 
spot and futures prices have positive skewness which infers that mean price is greater than the most 
frequently occurring prices.  Comparing the coefficient of Kurtosis, both spot and futures have their value 
less than three implying a platykurtic curve, a curve more flatter than normal as per figure 4.1 and 4.2. 

Similarly, on comparing the variability, coefficient of variation of turmeric futures price was slightly greater 
than that of turmeric spot price. This implies that spot price is more consistent than futures price. There was 
positive skewness which infers that mean price is greater than the most frequently occurring prices.  The 
coefficient of kurtosis of futures price and spot price are less than  3  which indicates that the frequency 
curve is platykurtic , i.e., a curve more peaked than normal as per the figure 4.3 and 4.4. 

Since both commodities co-efficient variations of futures price are more than spot price, the volatility of 
futures prices is high. It indicates chilli and turmeric futures markets are not dominated by market 
participants, traders and farmers; rather it is operated by speculators. Turmeric and chili futures markets are 
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developed for the market participants to hedge their price risk. If they dominate the futures market, the 
market may have less volatility and price discovery in futures market happens. 

Figure-4.3: Turmeric Futures Price during the study period 
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Figure-4.4: Turmeric Spot Price during the study period 
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Table-4.2: Unit Root Test Statistics 

Particulars 
ADF Test PP Test KPSS Test 

Level 1st 
Difference Level 1st 

Difference Level 1st 
Difference 

Chilli Spot -2.40931 -45.4574 NA NA 6.04609 0.06082 
Chilli Futures -2.56956 -44.9053 NA NA 1.18545 0.04359 
Turmeric Spot -1.569 - 22.364 -1.515 -39.978 2.087 0.086 

Turmeric Futures -1.404 -42.682 -1.446 -42.7083 1.599 0.2024 
Source: Secondary data 
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Table 4.2 shows the results of unit root.  In order to determine the order of integration of each price series, 
stationarity needs to be conducted. Augmented Dickey Fuller (ADF) (1979), Phillips Perron (PP) test (1988) 
and Kwiatkowski, Phillips, Schmidt and Shin (KPSS) (1992) tests are employed to test the stationarity of 
spot and futures prices of chilli and turmeric.  Unit root test is carried out on the log of spot and futures price 
series. The tests on the levels of each series indicate that spot as well as futures prices are not stationary.  On 
the contrary, the results of the test on the first difference indicate that each series is stationary. The property 
of stationary fulfils the necessary condition to test the co-integration between futures and spot prices. 

Null of both ADF and PP tests is that the time series is a unit root process; null of KPSS test is that the time 
series is stationary. The results in table 4.2 show that the all variables are non-stationary in level form since 
the values of ADF and PP test statistic are less than the critical values at one per cent (-3.44) and five per 
cent (-2.87) levels. But the first difference price series are stationary. Similarly since the value of KPSS test 
statistic is more than the critical values at one per cent (0.218) and at five per cent (0.148) the null is rejected 
and alternate is accepted. 

4.3.2 Co-integration Analysis 
Once the stationarity of futures and spot prices of chilli and turmeric is tested it is imperative to understand 
the long term relationship between co-integrating factors. 

The Co-integration between spot and futures prices provides the support for analyzing short run dynamics 
between spot and futures prices by estimating error correction model for chilli and turmeric. The error 
correction mechanism helps to identify the market which contributes to price discovery process and also to 
infer the direction of the causality between spot and futures markets. 

Johansen’s co-integration test has been carried out to determine the existence of a long-run relationship 
between the spot and futures prices of chilli and turmeric for the pairs of series. 

Table-4.3 (a): Johansen’s Co-integration Test Results 
Co-integrating 
Relationship Eigen Value 

Trace Statistic Max.Eigen statistic 
λ trace p value λ max p value 

Chilli 0 0.018339 50.921 0.0000 47.310 0.0000 
Chilli 1 0.001412 3.6115 0.05754 3.6115 0.0574 

Turmeric 0 0.0036546 11.233 0.2006 8.9482 9.2973 
Turmeric  1 0.00093425 2.2844 0.1307 2.2844 0.1307 

Source: Secondary data 

Table-4.3 (b): Johansen’s Co-integrating Vectors 

Particulars Beta – Co-integrating 
vectors 

Alpha – Co-
integrating vectors 

Long run 
matrix – 

Futures price 

Long run 
matrix – 

Spot price 
Chilli 

Futures price (0.0014312) 0.00036750 3.1503 (4.4882) (0.0061583) 0.0034352 

Chilli 
Spot price 0.0015731 0.00033880 (13.365) (1.2021) 0.018686 (0.021431) 

Turmeric 
Futures price (0.0023605) 0.00023347 (2.0958) (4.8654) (0.00064121) (0.0020105) 

Turmeric 
Spot price 0.00056968 0.00016784 (5.8249) (0.54857) 0.0015031 (0.0032262) 

Source: Secondary data 

Table 4.3(a) and 4.3(b) show the Co-integration test results and co-integrating vectors. It is important to note 
that the test of co-integration does not differentiate between a single stationary variable and a stationary 
linear combination of two or more than two variables constituting co-integrating relationship. The spot and 
futures price move together closely over time and their difference will be stationary.  Hence it is inferred that 
there is an equilibrium relationship between futures and spot in the long run in both the commodities. 
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The results of co-integration test clearly indicate that the long term relationship between chilli and turmeric 
futures and spot prices. It further shows that futures prices of chilli and turmeric are determined in relation to 
chilli and turmeric spot prices and chilli and turmeric futures prices are found out scientifically.  Chilli and 
turmeric farmers can take chilli and turmeric futures prices as their reference prices respectively to hedge the 
future spot price risk   and they can rely upon the futures prices. 

Chilli and turmeric traders can also use the futures prices to hedge the spot price volatility. As per Table 
5.12, in Chapter V, 92 per cent of chilli traders and 97 per cent of the turmeric traders have their own storage 
facilities. Chilli and turmeric traders can use the futures prices to hedge the spot price risk because they have 
storage facilities to deliver the commodities on maturity of the futures contract. 

If these market participants operate in the chilli and turmeric futures market the existing co-integrating 
relationship between the prices fortifies. The efficacy  of turmeric and chili futures prices highly depend 
upon the participation of the market participants’ in the futures market and not speculators who always aim 
at short term gain. 

4.3.3 Vector Error Correction Model (VECM) 
VECM test is employed to examine the presence of short run relation between spot and futures price which 
are co-integrated in their long run.  An error correction model is a statistical specification of economic 
dynamics through which the pull and push forces restore the equilibrium relationship whenever a 
disequilibrium takes place. To apply ECM, the first differences of variables are taken. Both of the two 
differences are then tested for ECM. The error correction models are given below in tables 4.4(a) and 4.4(b). 

Table-4.4 (a): Error Correction Model Results 
Co - efficient Futures Price Spot Price 

Beta – Chilli 1.0000 
(0.00000) 

-1.0991 
(0.072767) 

Beta – Turmeric 1.0000 
(0.00000) 

-2.4293 
(0.69751) 

Alpha – Chilli -0.0045088 0.019128 
Alpha – Turmeric 0.00054047 0.0014480 

Source: Secondary data 

Table-4.4 (b): Error Correction Model Results 

Particulars Coefficient 
– Futures 

Coefficient 
– Spot 

Standard 
Error – 
Futures 

Standard 
Error – Spot 

t-ratio – 
Futures 

t-ratio 
– Spot 

p-value 
– Futures 

p-value 
– Spot 

Constant – Chilli (1.76977) 12.2983 3.12877 2.64608 (0.5656) 4.6477 0.57169 ≤0.0001 
EC1 - Chilli (0.00450885) 0.0191277 0.00344506 0.00291358 (1.3088) 6.5650 0.19072 ≤0.0001 
Constant – 
Turmeric 5.58088 11.1751 6.02781 3.6202 0.9259 3.0869 0.35461 0.00205 

EC1 – Turmeric 0.000540471 0.00144790 .000772883 0.000464181 0.6993 3.1194 0.48444 0.00183 
Cross-equation covariance matrix 

Particulars Futures Price Spot Price 
Futures price – Chilli 14798 1567.5 

Spot Price – Chilli 1567.5 10584 
Futures Price – Turmeric 26577 459.99 

Spot Price – Turmeric 459.99 9586.4 
Source: Secondary data 

It is evident from the above table that 1.9% of disequilibria are corrected each year by changes in spot price 
of chilli and 0.45% of disequilibria corrected each year by changes in chilli futures price whereas 0.144% of 
disequilibria are removed each year by changes in turmeric spot price and 0.05% of deviations are corrected 
each years by changes in turmeric futures prices. 

Error correction in turmeric spot prices is higher than chilli spot prices whereas the chilli futures prices error 
corrections are slightly more than turmeric futures prices. Turmeric spot markets are fragmented and highly 
dominated by the private mandis. Among the Erode Spot markets, Erode Turmeric Merchants’ Association 
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spot market volume is higher than the Erode Regulated Market Committee and other co-operative turmeric 
spot markets whereas the chilli spot market is highly dominated Guntur Chilli Yard, which is the Asia’s 
largest chilli market. Turmeric spot prices have greater price differentials between the markets which are 
dispersed.   Hence, turmeric spot prices is highly volatile than the chilli spot prices. Therefore turmeric 
farmers need to be more cautious than chilli farmers on spot market operations. The price differentials 
between turmeric spot markets benefit the turmeric traders to take arbitrage opportunities. 

4.3.4 Granger Causality Test 
Once co-integration is established it is imperative to find the causality to assess the direction of relation 
between the variables. Granger’s causality test is implemented in this study. Table 4.5 gives the result of 
causality test. 

Table-4.5 (a): Causality Test Results - Chilli 
Direction of 

causality F statistic p value Conclusion Causality 

Spot does not 
lead the futures 0.78730 0.3750 Null of no granger cause 

is not rejected Future Price 
leads Spot price Futures does not 

lead the spot 38.577 0.0000** Rejected significantly  the 
null of no granger cause 

Source: Secondary data       ** 5% level of significance 

Table 4.5 (a) provides results of causality tests for chilli.  It is evident from the table that the null hypothesis 
of spot does not lead the futures is rejected and futures does not lead the spot is not rejected. Hence chilli 
futures price leads chilli spot price. 

The commodity exchange, NCDEX, determines the chilli futures prices based on one spot chilli market, that 
is, Guntur Chilli Yard and the exchange follows the scientific method of  chilli futures prices fixation. 
Therefore chilli futures prices lead the chilli spot price and price discovery is efficient in chilli futures 
market. Chilli farmers can rely upon chilli futures prices to hedge their spot price risk. As per Chapter V, 
primary data analysis shows that about 90 per cent of the farmers are not aware of the chilli futures market 
and they are not deriving any benefits and chilli traders are better educated than turmeric traders. 
Fundamentally the futures markets exist to benefit the farmers. Hence, FMC and the commodity exchange, 
NCDEX, need to intensify the awareness programmes on futures market by providing proper training 
programmes to the selected farmers in Guntur and neighbouring areas to enhance their participation. Market 
participants’ participation in chilli futures market reduce the influence of speculators who impact the market 
in a short term. 

Table-4.5 (b): Causality Test Results - Turmeric 
Direction of causality F statistic p value Conclusion Causality 

Spot does not lead the futures 3.07016 0.0467 Rejected 
Bi-directional 

Futures does not lead the spot 3.25435 0.0388 Rejected 

Source: Secondary data 

It is evident from table 4.5 (b) that spot leads futures and futures lead spot is accepted and it indicates that bi- 
directional relationship exists. Hence it is inferred that there is bi-directional relationship between turmeric 
futures and spot prices. 

In case of turmeric, the relationship between futures and spot market is bi-directional. As it was discussed 
earlier turmeric spot markets are scattered and unorganized. NCDEX takes Nizambad turmeric spot prices as 
a reference price to determine the turmeric futures prices ignoring the other bigger spot markets like Erode. 
The bi-directional relationship between two markets indicates that price discovery is not efficient in turmeric 
futures market. Hence turmeric farmers and traders need to be more cautious about turmeric futures prices to 
mitigate their price risk. 
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4.3.5 GARCH Model 
The most popular among the models of conditional volatility is the Generalized ARCH or the GARCH (r,m) 
model proposed by Bollerslev (1986). Theoretically this model is equivalent to infinitive order ARCH 
model. In GARCH (r,m) model the conditional volatility (h1) is the function of past conditional volatility (ht-

r) and past squared innovations in mean equation (ε2
t-m). 

(α + β) measures the persistence of volatility. In practice, this usually observed very close to 1, which 
signifies that the volatility of asset returns is highly persistent. The effect of any shock in volatility dies out at 
a rate of (1- α – β). If (α + β) ≥ 1 the effect of shock will never die out. The volatility will be defined only if 
(α + β) <1. Table 4.6 (a) & (b) exhibit GARCH model of chilli and turmeric futures and spot prices. 

Table-4.6 (a): GARCH Model – Chilli Prices 
Dependent Variable – Futures Price 

Particulars Coefficient Standard Error Z p-value 
Const 4830.82 7.87964 613.0765 <0.00001 

Alpha (0) 3044.05 606.402 5.0199 <0.00001 
Alpha (1) 0.608606 0.0381759 15.9422 <0.00001 
Beta (1) 0.391394 0.0332735 11.7629 <0.00001 

Source: Secondary data 

Dependent Variable – Spot Price 

Particulars Coefficient Standard Error z p-value 
Alpha (0) 78116 1.96746e+06 0.0397 0.96833 
Alpha (1) 0.998336 0.412921 2.4177 0.01562 
Beta (1) 0.000000000221112 0.409927 0.0000 1.00000 

Source: Secondary data 

From Table 4.6 (a) it is clear that (α + β) is very close to 1 and it signifies that volatility of chilli return is 
highly persistent. 

Table-4.6 (b): GARCH Model – Turmeric Prices 
Dependent Variable – Futures Price 

Particulars Coefficient Standard Error Z p-value 
Const 2237.75 13.6214 164.2821 <0.00001 

Alpha (0) 498.642 133.429 3.7371 0.00019 
Alpha (1) .999989 .0293079 34.1201 <0.00001 
Beta (1) 0.0000109261 0.0000793527 0.1377 0.89049 

Source: Secondary data 

Dependent Variable – Spot Price 
Particulars Coefficient Standard Error z p-value 
Alpha (0) 266675.99 421.652 6.3251 <0.00001 
Alpha (1) 0.999898 0.0295866 33.7956 <0.00001 
Beta (1) 0.000101575 0.00116899 0.0869 0.93076 

Source: Secondary data 

Table 4.6 (b) shows the volatility of turmeric returns by using GARCH model. It signifies that (α + β) is 
equal to 1 and therefore the volatility of turmeric returns is highly persistent. 

Both the markets show the same results and volatility of returns is highly persistent. It is highly evident that 
only few players, that is speculators, operate in both the markets and not real market participants who are in 
very large number. FMC and the policy initiatives must encourage the market participants to operate in the 
futures market to reduce the constant volatility in the market. 
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4.4 CONCLUSION 
Production and price risk are the dominating factors of any agricultural dominated economy like India. 
Commodity futures market has a crucial role in price risk management. This part of the report examined the 
price discovery mechanism and causality between chilli and turmeric spot and futures markets using Co-
integration and Vector Error Correction Model (VECM) for the given period. 

Data series were used to determine their stationarity of the series using the ADF, PP and KPSS unit root tests 
which have shown that the two series are I(1) for both chilli and turmeric. 

It is found that there is co-integration relationship that exists between futures and spot chilli and turmeric 
prices in long run and the causality exists. 

In case of chilli, the causality is not bidirectional and it is unidirectional. The results indicate that chilli 
futures price leads the spot price. Chilli futures markets dominate and it provides the direction and farmers’ 
active participation in the futures market certainly improves the efficiency of the futures market. The chilli 
futures market performs the function of commodity futures market, namely, discovering the spot price and 
managing chilli spot price risk 

The causality did not exist in turmeric for the given period and the causality is bidirectional. The results 
indicate that there is no clear evidence that which market leads the other in long run. The turmeric futures 
market is not efficient in the sense that price discovery function is not in tandem with the futures market. 
Moreover the farmers are not highly benefited through the existence of futures market.  Finally market 
participants prefer turmeric spot market than entering into turmeric futures market. 

But overall the information of futures prices is reflecting the spot market, which is a good sign for the 
farmers in order to take right decision regarding selling their produce. 

Generalized ARCH or the GARCH model is used to measure the volatility of chilli and turmeric returns. 
Volatility of chilli and turmeric returns are highly persistent. The effect any shock in volatility of returns of 
chilli and turmeric die out gradually. 
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5.1 INTRODUCTION 
The success of introduction of commodity futures market is determined through use of its participants such 
as farmers and traders. The participation in the market depends upon the awareness level among its 
participants. This chapter examines the awareness level of commodity futures market among chilli and 
turmeric market participants and functioning of the respective spot markets. 

5.2 DEMOGRAPHIC CHARACTERISTICS OF THE RESPONDENTS 
This part of the chapter provides the demographic uniqueness such as age, qualification and income of the 
respondents. 

Table-5.1: Age of the Traders 

Particulars Chilli Turmeric 
Traders Percentage Traders Percentage 

Below 30 years 1 1.7 2 2.5 
30-40 years 26 43.3 12 15 
40-50 years 21 35 27 33.8 

Above 50 years 12 20 39 48.7 
Total 60 100 60 100 

Source: Primary data 

Table 5.1 shows the age profile of chilli and turmeric respondents. Among chilli traders, 43 per cent of them 
belong to 30-40 years category whereas 49 per cent of turmeric traders belong to more than 50 years age 
category. In the age ground between 40 and 50 years, there were 21 and 27 respondents of chilli and turmeric 
traders respectively. 

Hence, chilli traders are comparatively younger than turmeric traders. Age and risk bearing capacity are 
inversely related. Futures markets exist to mitigate the commodity price risk. As per table 5.14, chilli traders’ 
participation in chili futures market (51%) is less than turmeric traders’ participation (66%). Since chilli 
traders are comparatively younger than turmeric traders, chilli traders may be encouraged more to participate 
in the futures market. 

Table-5.2: Qualification of the Traders 

Particulars 
Chilli Turmeric 

Traders Percentage Traders Percentage 
Non matriculate - - 1 1.7 

SSLC 1 1.7 9 15 
PUC 3 5 10 16.7 

Graduation 45 75 33 55 
Post-graduation 8 13.3 7 11.6 

Professional Degree 3 5 - - 
Total 60 100 60 100 

Source: Primary data 

Table 5.2 shows the qualification of the chilli and turmeric respondents. Among the chilli traders, 88% were 
well qualified while turmeric traders constituted only 67%. It is evident from the table that 1 respondent was 
non matriculate whereas 3 from the 60 chilli traders possess professional degree. 

From the data collected, it is evident that chilli traders are better educated than turmeric traders.  Education 
and awareness level of futures market are positively related. As per Chapter IV, causality analysis shows that 
chilli futures market leads spot market. Chilli traders can be educated easily about the functioning and the 
use of chilli futures market to enhance their participation. Since turmeric traders are comparatively less 
educated, the FMC and NCDEX, need to organize more awareness programmes about turmeric futures 
market to increase their participation. 
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Table-5.3: Income of the Traders 

Particulars Chilli Turmeric 
Traders Percentage Traders Percentage 

Below 100000 - - 2 3.3 
100000-200000 2 3.3 8 13.3 
200001-300000 1 1.7 9 15 
300001-400000 32 53.3 22 36.7 
400001-500000 25 41.7 14 23.3 
Above 500000 - - 5 8.4 

Total 60 100 60 100 
Source: Primary data 

Table 5.3 shows the income level of the chilli and turmeric trader respondents. Among the chilli traders, 53% 
belong to the income group of 3 – 4 lakhs whereas for turmeric traders constitute 36 % for the same income 
level. 

A general observation from the collected data is that chilli traders are more affluent than turmeric traders. 
Income is a proxy variable to represent the market participants’ richness or poverty. Rich chilli traders may 
not be much affected by chilli price fluctuations and they can manage any kind of price fall. Since turmeric 
traders are less affluent than chilli traders, turmeric traders are required to participate more in the futures 
market to mitigate the turmeric price fall. 

Table-5.4: Age of the Farmers 

Particulars Chilli Turmeric 
Farmers Percentage Farmers Percentage 

Below 30 years 16 20 2 3 
30 - 40 years 26 33 12 15 
40 -50 years 23 29 27 34 

Above 50 years 15 19 39 48 
Total 80 100 80 100 

Source: Primary data 

Table 5.4 shows the age profile of the chilli and turmeric farmers. 33% of the chilli farmer belonged 30 – 40 
years category. Turmeric farmers were in the range of 15% of similar age category. 48% of the turmeric 
farmers were in the age group of Above 50 years. 

Thus, chilli farmers are relatively younger than the turmeric farmers. From the table 5.63, 99 per cent of the 
chilli farmers and 86 per cent of the turmeric farmers are not aware about the futures market. Since chilli 
farmers are comparatively younger than turmeric farmers, they can be educated easily about chilli futures 
market to enhance their awareness level. 

Table-5.5: Education of the Farmers 

Particulars Chilli Turmeric 
Farmers Percentage Farmers Percentage 

Up to 5th Std. 13 16 14 18 
5th Std. - 8th Std. 16 20 8 10 
8th Std. – SSLC 17 21 23 29 

PUC 13 16 17 20 
Graduation 2 3 4 5 

Other 1 1 2 3 
Uneducated 18 23 12 15 

Total 80 100 80 100 
Source: Primary data 
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Table 5.5 shows the education profile of the farmers. It can be seen that 21% of the chilli farmers were in the 
category of 8th standard to SSLC. 29% of the turmeric farmers belonged to the same category. 23% of the 
chilli farmers were uneducated compared to 15% of chilli farmers. 

Hence it can be concluded that turmeric farmers are better educated than chilli farmers. Education and 
awareness level of futures market are positively related. Thus, turmeric farmers can be educated easily about 
the functioning and use of turmeric futures market to enhance their awareness level and participation. Since 
chilli farmers are comparatively less educated, the FMC and NCDEX need to organize more awareness 
programmes about chili futures market to increase their awareness level. 

Table-5.6: Annual income of the Farmers 

Particulars 
Chilli Turmeric 

Farmers Percentage Farmers Percentage 

Below 50,000 2 3 16 20 

50,000 -1,00,000 10 13 48 60 

1,00,001- 2,00,000 35 44 15 19 

2,00,001- 4,00,000 20 25 1 1 

More than 4,00,001 13 15 - 0 

Total 80 100 80 100 
Source: Primary data 

Table 5.6 shows the income profile of the chilli and turmeric farmers. 44% of the chilli farmers earn an 
income between Rs 1,00,000 to 2,00,000. 19% of the turmeric farmers belong to this income level. 20% of 
the turmeric farmers earn below Rs 50,000 compared to 3% chilli farmers. 

Hence, from the income profile collected, it can be concluded that chilli farmers are more affluent than the 
turmeric farmers. Rich chilli farmers may not be much affected by chilli price fluctuations and they can 
manage any kind of price fall. As per table 5.66 turmeric farmers (65%) more interested to participate in the 
futures market in future than chilli farmers(45%).   Since turmeric farmers are less affluent than chilli 
farmers and they are more interested to participate in future, the FMC and NCDEX need to organize more 
awareness programmes about turmeric futures market. 

5.3 CHILLI AND TURMERIC SPOT MARKET TRADING OPERATIONS AMONG TRADERS 
This part of the chapter provides the traders’ preferences towards spot market, the varieties and quantity that 
they buy and sell, arbitrage opportunities available between spot markets and availability of storage facility. 

Table-5.7: Trading only in respective spot markets 

Particulars 
Chilli Turmeric 

Traders Percentage Traders Percentage 

Yes 60 100 60 100 

No - 0 - 0 

Total 60 100 60 100 
Source: Primary data 

Table 5.7 shows the distribution of preference of commodity by traders for spot trading. The interviewed 
traders of chilli and turmeric are engaged for spot trading only in their respective commodities and they do 
not trade any other commodities.  Since the traders trade only in the spot market they are fully aware about 
their respective spot market. 
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Figure-5.1: Variety of chilies traded by traders 

 
Source: Primary data 

Figure 5.1 shows the varieties in which the chilli traders trade in the spot market. 37% of the chilli traders 
prefer Teja variety in spot market, 25% prefer other varieties which include 273 variety and 20% trade in S4 
Type. 

NCDEX has removed chilli futures contract in 334 variety and it has introduced Teja variety in futures 
market from April 2014. The chilli traders who buy this variety from the spot market can hedge their spot 
price risk by entering into chilli futures market. 

Table-5.8: Variety of turmeric traded 
Particulars Number of traders Percentage 

Finger variety 1 1.7 
All the  varieties 59 98.3 

Total 60 100 
Source: Primary data 

Table 5.8 shows the varieties in which the turmeric traders trade in the spot market. 98% of the traders prefer 
to trade all the varieties of turmeric such as finger, bulb and hybrid varieties. Hybrid variety and only 1 
among the 60 turmeric traders was particular about trading in the finger variety of turmeric. 

As per table 5.14 among the turmeric traders who are aware about turmeric futures market, only 66 per cent 
of the traders participate in the market. Turmeric futures market trades only Nizamabad variety is different 
from Erode variety in terms of colour, size and quality, which impedes Erode turmeric traders to participate 
in the turmeric futures market. Erode turmeric spot markets are also bigger markets in terms of volume of 
turmeric trade. NCDEX may bring in turmeric futures contract based on Erode variety to increase turmeric 
traders’ participation in futures market. 

The following tables and figure present the arbitrage opportunities available and its utilization in the spot 
markets of chilli and turmeric. 

Table-5.9: Awareness of price difference between markets 

Particulars Chilli Turmeric 
Traders Percentage Traders Percentage 

Yes 60 100 60 100 
Total 60 100 60 100 

Source: Primary data 
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Table-5.10: Utilization of arbitrage opportunities 

Particulars Chilli Turmeric 
Traders Percentage Traders Percentage 

Yes 60 100 59 98.3 
No - - 1 1.7 

Total 60 100 60 100 
Source: Primary data 

Figure-5.2: Price range for utilization of arbitrage opportunities 

 
Source: Primary data 

Table 5.9, 5.10 and Figure 5.2 show the awareness of the price difference between the spot markets of chilli 
and turmeric and utilization of the opportunity. All the respondents are aware of the price difference between 
markets thus creating an opportunity for arbitrage. 100% of the chilli traders take advantage of the price 
difference between the markets for chilli. For turmeric, 98% of the traders take advantage of the price 
difference of turmeric between the spot markets. Figure 5.2 shows the price range in which the traders take 
advantage of the available arbitrage opportunities. 78% of the chilli traders arbitrage when there is a price 
difference of Rs.200 – 300 per quintal of chilli, 33.3% of turmeric traders take advantage of price difference 
of this range. However, 55% of the turmeric trader arbitrage when the price difference is in the range of 
Rs.100 – Rs.200 per quintal for turmeric compared to          18% of chilli traders for the same range.  Chilli 
traders are utilizing the best use of arbitrage opportunities available in the chilli spot market in relation to 
turmeric spot market. 

Table-5.11: Preferred quantity of daily trade 

Particulars Chilli Turmeric 
Traders Percentage Traders Percentage 

Less than 5 Quintals - - 4 6.6 
5 - 10 Quintals - - 14 23.3 
10 - 15 Quintals - - 19 31.7 
15 - 20 Quintals 1 1.7 16 26.7 

More than 20 Quintals 59 98.3 7 11.7 
Total 60 100 60 100 

Source: Primary data 

Table 5.11 shows a comparison of preferred of quantities for daily trade between chilli and turmeric traders. 
98 % of the chilli traders prefer to trade more than 20 quintals in a day while 12% of the turmeric traders 
preferred to trade in the volume range. Maximum number of turmeric traders preferred to trade between 10-
15 quintals per day. Hence the chilli traders were contributed to more daily volume in the spot market. But as 
per Table 1.5, Chapter I, increase in volume of turmeric futures contracts were higher than chilli futures 
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contract for the past four years. As per Chapter IV, causality analysis shows that chilli futures market leads 
spot market. Since the chilli traders’ daily volume is relatively higher, they cannot use the best of chilli 
futures contract by locking their prices. 

Table-5.12: Ownership of storage facility 

Particulars Chilli Turmeric 
Traders Percentage Traders Percentage 

Yes 55 91.7 58 96.7 
No 5 8.3 2 3.3 

Total 60 100 60 100 
Source: Primary data 

Table 5.12 shows the comparison of ownership of storage facility between the chilli and turmeric traders. 
92% of the chilli traders own their own storage facility while 97% of the turmeric traders have their own 
storage facility. The remaining traders depend upon the storage facility available for rent. Hence it is inferred 
that the majority of the chilli and turmeric traders can afford their own storage facilities to store their crops. 

As per Chapter IV, there is long term co-integrating relationship between chilli and turmeric futures and spot 
prices. Chilli and turmeric traders can use the futures prices to hedge the spot price risk because they have 
storage facilities to deliver the commodities on maturity of the futures contract. 

Figure-5.3: Market preference for sale of turmeric 

 
Source: Primary data 

Figure 5.3 shows the preference of market by the turmeric traders. A small percentage of the turmeric is 
specific about the choice of market for the purchase of the turmeric. 27% of the traders participate in 
Duggirala market, Guntur district while 59% of the traders participate in all the four spot markets in Erode, 
such as Regulated Market Committee, Turmeric Merchants’ Association, Erode Agricultural Producers’ Co-
operative Society and Gobi Agricultural Producers’ Co-operative Marketing Society. Hence it can be 
concluded that majority of the turmeric traders participate in all the spot markets for the purchase of 
turmeric. In case of chilli all the traders buy from Guntur Chilli Yard which is the biggest chilli spot market. 

As per Chapter IV, there is bi-directional relationship between turmeric futures and spot prices. Turmeric 
spot market is more scattered than the chilli spot market. The fragmented nature of turmeric spot market 
makes the market unorganized and spot price differences exist between the markets. The State Governments, 
Tamil Nadu and Andhra Pradesh, can initiate appropriate actions to regulate the turmeric spot markets which 
are mostly operated by private mandis. 

The following figures depict the export of chilli and turmeric. 
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Figure-5.4: Geographic distribution of export of Chilli 

 
Source: Primary data 

Figure-5.5: Geographic distribution of export of Turmeric 

 
Source: Primary data 

Figure 5.4 shows the major countries to which traders export chilli. India consumes about 85 per cent of 
chilli produced for its domestic purpose.  From the survey, it was found that 28% of the respondents 
participate in the export of chilli. From Figure 5.4, it can be inferred that majority of the export takes place to 
Middle East. Bangladesh and Sri Lanka are the other countries to which the trade takes place. 

Figure 5.5 shows the major countries to which traders export turmeric. India exports 10 per cent of turmeric 
production to other countries. From survey, it was found that 18% of the turmeric traders participate in the 
export of turmeric. From figure 5.5, it can be seen that 62.5% of the turmeric is exported to Middle East. 
From figures 5.4 and 5.5, it can thus be concluded that majority of the chilli and turmeric is exported to the 
Middle East due to the high demand there. Middle East has considerable portion of Indians who use chilli for 
daily cuisine. 

International demand for chilli and turmeric may not increase substantially. These commodities are mostly 
used by Indians who stay abroad. Export of chilli and turmeric, an xternal demand variable, determines 
average futures and spot prices of chilli and turmeric. 
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Figure-5.6: Distribution of the sale of Chilli and Turmeric to other Indian states 

 
Source: Primary data 

Figure 5.6 shows the sales of chilli and turmeric to other Indian states.  While 55% of the chilli sales is from 
North Indian States, 55.36% of the turmeric sales is from North Indian states. The rest is majorly consumed 
within South Indian states of India. Most of the North India states do not grow both the commodities, that is, 
chilli and turmeric. Most of the   upcountry orders are met by the spot markets located in South India. 

5.4 AWARENESS ON CHILLI AND TURMERIC FUTURES MARKET AMONG TRADERS 
This part of the chapter presents the level awareness of futures market and participation in chilli and turmeric 
futures market, their attitude towards the market and factors which hinder their greater participation in 
futures market. 

Table-5.13: Awareness on Commodities Futures Market 

Particulars Chilli Turmeric 
Traders Percentage Traders Percentage 

Yes 55 91.7 50 83.3 
No 5 8.3 10 16.7 

Total 60 100 60 100 
Source: Primary data 

Table 5.13 shows the awareness on the commodities futures market among the traders. The level of 
participation in futures market depends upon the awareness level.  While 92% of the chilli traders were 
aware of the existence of chilli futures market, 83% the turmeric traders aware about the turmeric futures 
market. Hence the chilli traders were better aware of the functioning of the chilli futures market and its 
benefits in price discovery and offsetting the price risk. As per Chapter IV, causality analysis shows that 
chilli futures market leads spot market. Chilli traders can take chilli futures prices as their reference price to 
mitigate the spot price risk. 

Table-5.14: Participation in Commodities Futures Market 

Particulars Chilli Turmeric 
Traders Percentage Traders Percentage 

Yes 28 50.91 33 66.00 
No 27 49.09 17 34.00 

Total 55 100.00 50 100.00 
Source: Primary data 

Table 5.14 shows the distribution of traders’ participation in the commodities future market. Even though the 
level of awareness of futures market among chilli traders was relatively higher than turmeric traders, 
participation in futures market was high among turmeric traders. 
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Out of the 55 chilli traders who were aware of the functioning of the futures market, only 51% participated in 
the chilli futures market and from the 50 turmeric traders who were aware of the functioning of turmeric 
futures market, 66% participated in the turmeric futures market. Turmeric spot markets are comparatively 
unorganized and fragmented.  Turmeric spot price volatility exists due to turmeric spot price differences 
between the markets.  Hence, turmeric traders participated more in the futures market to mitigate the risk 
associated with turmeric spot price fluctuations. 

Table-5.15: Duration of participation in Commodities Futures Market 

Particulars Chilli Turmeric 
Traders Percentage Traders Percentage 

Below 2 years - 0.00 3 9.09 
2 - 4 years 2 7.14 11 33.33 
5 - 7 years 22 78.57 15 45.45 
8 - 11 years 4 14.29 4 12.12 

Total 28 100.00 33 100.00 
Source: Primary data 

Table 5.15 attempts to compare the duration for which the chilli traders and turmeric traders have been 
participating in the commodities futures market.  Table 5.14 showed that only 28 from 60 chilli traders and 
33 from 60 turmeric traders participate in the commodities futures markets. From table 5.15 it is clear that 22 
of the 28 chilli trader have been involved with the chilli futures market between 5 and 7 years. 26 of the 33 
turmeric traders have been involved with turmeric futures market as long as 2-7 years.  The following figures 
portray the frequency of participation in the futures market. 

Figure-5.7: Frequency of participation in Commodities Futures Market 

 
Source: Primary data 

Figure-5.8: Frequency of monthly participation in Commodities Futures Market 
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Figure 5.7 and 5.8 show the frequency of participation by commodities traders in the respective futures 
market. While 75% of the chilli traders participated in the chilli’s futures market regularly, 73% of the 
turmeric traders participated in the turmeric futures market regularly. 14% of the chilli traders frequently 
participated as compared to 6% of the turmeric traders. 

Figure 5.8 shows the monthly frequency of the traders’ participation in the respective futures market. 71% of 
the chilli traders participate in the futures market only once in a month and 9% of turmeric traders take 
positions once in a month. 37 % of the turmeric traders participate weekly once and 33% once in a fortnight. 

The frequency of the participation determines the nature of the market participant, whether he is a speculator 
or hedger. Most of the traders do not participate in the futures market frequently but most of the turmeric 
traders participate in the futures market   either weekly once or once in a fortnight.  Most of the Chili traders 
participate in futures market once in a month. Predominately turmeric traders use futures market more for 
speculation rather than for hedging whereas chilli traders use futures market to hedge the spot price risk and 
not for short term gain.  Speculators’ dominance makes the turmeric futures market inefficient and hence in 
Chapter IV, causality result shows that there is bi-directional relationship between turmeric futures and spot 
prices. 

Figure-5.9: Position taken in Commodities Futures Market 

 
Source: Primary data 

Figure 5.9 shows the nature of the contract position taken by the traders while participating in the 
commodities futures market. 78% of the chilli traders take 3 month contracts in the chilli’s futures market 
compared to 45% of turmeric traders for the similar contract. 48% of the turmeric traders were interested in 
the long term position contract in the turmeric futures marker which matures in 6 months. 

Table-5.16: Margin money requirement in Commodities Futures Market 

Particulars Chilli Turmeric 
Traders Percentage Traders Percentage 

Yes 5 17.86 3 9.09 
No 23 82.14 30 90.91 

Total 28 100.00 33 100.00 
Source: Primary data 

Table 5.16 shows the feedback on the margin money charged by the recognized commodity exchanges as 
discouragement to participate in the commodities futures market. While 82% of the chilli traders did not feel 
that the margin money charges would hinder from participating in the chilli’s futures market, 91% of the 
turmeric trader did not feel that the margin money was a hindrance. 
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Figure-5.10: Average physical delivery in Commodities Futures Market 

 
Source: Primary data 

Figure 5.10 shows the distribution of the average physical delivery taken by the traders while participating in 
the commodities futures market. 53.57% of the chilli traders took delivery in the range of 100-250 tons of 
chilli and 57.58% of the turmeric traders took delivery in this range. 

The following tables present the traders’ opinion on nature of commodity futures market. 

Table-5.17: Role of Commodities Futures Market on price protection 

Particulars Chilli Turmeric 
Traders Percentage Traders Percentage 

Strongly agree 1 3.58 11 33.33 
Agree 17 60.71 14 42.43 

Disagree 9 32.14 6 18.18 
Strongly disagree 1 3.57 2 6.06 

Total 28 100.00 33 100.00 
Source: Primary data 

Table-5.18: Role of Commodities Futures Market on price discovery 

Particulars Chilli Turmeric 
Traders Percentage Traders Percentage 

Agree 19 67.86 23 69.70 
Disagree 9 32.14 10 30.30 

Total 28 100.00 33 100.00 

The main functions of futures market are price risk management and price discovery. Table 5.17 shows the 
traders’ opinion on the role of commodity futures market in protecting the traders from price fluctuations. 
Majority of the chilli and turmeric traders agreed that the participation in the futures market helps in 
protecting spot price fluctuations. 

Table 5.18 shows the traders opinion on the role of futures market in commodity price discovery. While 68% 
chilli traders agreed that chilli futures market helps in the price discovery and 70% of the turmeric trader felt 
that turmeric futures market helps discovering the spot price.  Hence, majority of both chilli and turmeric 
traders were aware that the commodity futures market helps in price discovery. 

The traders’ opinions clearly indicate that the main functions of futures market are price discovery and price 
risk management. 
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Table-5.19: Movement of Spot and Futures Prices 

Particulars Chilli Turmeric 
Traders Percentage Traders Percentage 

Agree 7 25.00 19 57.58 
Disagree 21 75.00 14 42.42 

Total 28 100.00 33 100.00 
Source: Primary data 

Theoretically futures prices are higher than spot prices on the date of entering into the contract due to cost of 
carry. Futures prices converge with spot prices on the date of maturity. Table 5.19 shows the commodities 
traders’ opinion on the tandem movement of spot and futures price. While 75% of the chilli traders agreed 
that the spot and future price do not move in tandem on the date of maturity of the chilli’s futures contract, 
42% of the turmeric traders have the same opinion. The disparity between futures and spot prices on the date 
of maturity may be due to excessive demand in spot market, presence of excessive speculation or decrease in 
production of chilli and turmeric etc during that particular season etc. 

Table-5.20: Role of traders association in Commodities Futures trading 

Particulars Chilli Turmeric 
Traders Percentage Traders Percentage 

Agree 3 10.71 2 6.06 
Disagree 25 89.29 31 93.94 

Total 28 100.00 33 100.00 
Source: Primary data 

Table 5.20 shows the role of the traders association in assisting the traders in the commodities futures 
trading. 89% of the chilli disagreed that the traders’ association provides help in commodity futures trading. 
94% of the turmeric traders disagreed that the traders’ association provides help in turmeric futures trading. 
Only a very small of traders of both chilli and turmeric agreed that traders association provides assistance in 
commodity futures trading. 

Table-5.21: Awareness programme by exchanges on Commodities Futures trading 

Particulars Chilli Turmeric 
Traders Percentage Traders Percentage 

Yes 7 12 24 40 
No 53 88 36 60 

Total 60 100 60 100 
Source: Primary data 

Table 5.21 shows the awareness programmes on commodity futures market by the exchanges. Only 12% of 
the chilli traders stated that the exchanges are conducting awareness programmes on futures commodity 
trading and 40% of the turmeric traders are of the view that the exchange conducts awareness programme. 
Majority of the traders responded that the exchanges are not conducting sufficient programmes to promote 
commodity futures trading. 
As per Forward Market Commission, the market regulator, sources about 500 awareness programmes were 
conducted to enhance the level of awareness on futures market. Hence it clearly shows that the awareness 
programmes organized are not in commensurate with the number of traders participate in the spot market. 
The following tables, Table 5.22, 5.23 and 5.24 present the traders’ participation in awareness programmes 
on commodity futures market. 

Table-5.22: Participation in awareness programmes on Commodities Futures trading 

Particulars Chilli Turmeric 
Traders Percentage Traders Percentage 

Yes 6 86 11 46 
No 1 14 13 54 

Total 7 100 24 100 
Source: Primary data 
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Table-5.23: Information coverage of awareness programmes on Commodities Futures trading 

Particulars Chilli Turmeric 
Traders Percentage Traders Percentage 

Yes 6 100 10 91 
No 0 0 1 9 

Total 6 100 11 100 
Source: Primary data 

Table-5.24: Encouragement at awareness programmes on Commodities Futures trading 

Particulars Chilli Turmeric 
Traders Percentage Traders Percentage 

Yes 5 83 3 27 
No 1 17 8 73 

Total 6 100 11 100 
Source: Primary data 

Table 5.22 shows the participation of the traders in the awareness programmes conducted by the exchanges. 
86% of the chilli traders have participated in the awareness programmes conducted by the commodity 
exchanges. 46% of turmeric traders have taken part in the awareness programmes of the exchanges. Hence 
the chilli traders can a better participation record for the awareness programmes by the commodity 
exchanges. 

Table 5.23 show the feedback of the attendees of the awareness programmes on the information provided. 
100% of the participated chilli traders agreed that the awareness programme provided sufficient information 
to the traders on the functioning of futures market. 91% of the turmeric traders agreed on the information 
provided while 9% of the participated turmeric traders commented that it does not provide sufficient 
information on functioning of futures market. 

Table 5.24 shows the encouragement provided by the awareness programmes to the participating traders to 
trade in commodities futures market. 83% of the chilli trader stated that the awareness programme has 
encouraged them to trade in futures market. However 73% of the turmeric traders stated after participating in 
the awareness programme, they were not encouraged to participate in the commodity futures market. 

Figure-5.11: Factors discouraging to participate in Commodities Futures Market 

 
Figure 5.11 shows the factors which discouraged from participating in the future market. Most of the traders 
felt that lack of price discovery, highly complex and fear of losing money in the futures market are the 
important factors which hinder them to participate in futures market. Most of turmeric traders are of the view 
that the futures platform only for speculation and not for hedging. However,   traders need to be well 
educated about the purpose and use of futures market through awareness programmes.  Traders who operate 
in the futures platform can also be part of the awareness programmes by sharing their experiences. 
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Table-5.25: Traders’ future plans to participate in Commodities Futures trading 

Particulars Chilli Turmeric 
Traders Percentage Traders Percentage 

Yes 32 52 29 48 
No 28 47 31 52 

Total 60 100 60 100 
Source: Primary data 

Table 5.25 shows the future plans to participate in the Commodities Futures trading. 52% of the chilli traders 
are likely to participate in the chilli futures trading in the future. Only 48% of the turmeric traders are 
planning of participating in the turmeric future trading. Hence on an average only 50% of the respondents 
have plans to participate in the futures market in future. 

5.5 OPINION ON FUNCTIONING OF SPOT MARKET AMONG THE TRADERS 
This part of the chapter provides participation in spot market and its working. 

Figure-5.12: Participation in Commodities Spot trading 

 
Source: Primary data 

Figure 5.12 shows the participation of the traders in the commodities spot trading. 50% of the chilli traders 
have been trading in the spot market for 10 – 15 years. 42% of the turmeric traders have been in the spot 
trading for 10-15 years. 35% of chilli traders have been trading for more than 15 years compared to 40% of 
turmeric traders for the same duration. 

Table-5.26: Satisfaction with Commodities Spot trading 

Particulars Chilli Turmeric 
Traders Percentage Traders Percentage 

Yes 60 100 60 100 
No 0 0 0 0 

Total 60 100 60 100 
Source: Primary data 

Table 5.26 shows the satisfaction levels of the traders with the functioning of the commodities spot market. 
100% of the chilli and turmeric traders were satisfied with the functioning of the spot market. 

Table-5.27: Support of spot market staff 

Particulars Chilli Turmeric 
Traders Percentage Traders Percentage 

Yes 60 100 60 100 
No 0 0 0 0 

Total 60 100 60 100 
Source: Primary data 

Table 5.27 shows the satisfaction levels of the traders with the support of the spot market staff. 100% of the 
chilli and turmeric traders found the spot market staff to be supportive. 
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5.6   CHILLI AND TURMERIC SPOT MARKET TRADING OPERATIONS AMONG THE FARMERS 
This part of the chapter provides chilli and turmeric farming pattern, varieties grown, water supply, method 
of financing the crop cultivation and environmental requirements and constraints.  Supply of chilli and 
turmeric depends upon the farmers’ farming pattern, water supply and environmental conditions. Supply 
variables under study are rainfall and production of chilli and turmeric.  One of the objectives of the study is 
to examine the impact of supply and demand variables on spot and futures prices and to understand the 
relationship between these variables so that market participants can plan their crop production and 
procurement which was discussed in Chapter VI. Spot market trading operations include chilli and turmeric 
cultivation practices and environmental conditions. 

Figure-5.13: Duration of engagement with farming 

 
Source: Primary data 

Figure 5.13 shows the duration of engagement in farming of chilli and turmeric crop. 58% of the turmeric 
farmers have been farming for more than 15 years, whereas only 4% of chilli farmers have been engaged 
with chilli farming for the same duration. 20% of the chilli farmers have farming chilli for less than 3 years. 
However turmeric has only 3% of farmers farming turmeric less than 3 years. 38% of the chilli farmers 
engaged in farming between 3 and 7 years whereas 6% of turmeric farmers engaged for the same duration. It 
is inferred that Chili farmers are engaged for shorter duration whereas turmeric farmers for long duration in 
farming. 

Figure-5.14: Total area under farming 

 
Source: Primary data 
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Figure 5.14 shows the total area undertaken for farming by the chilli and turmeric farmers. Here the acreage 
means the sum total of all crops cultivated including the respective commodity crop. 45% of chilli farmers 
carry out farming across 3 – 5 acres of land and 48% of the turmeric farmers use the same acres of land. 28% 
of the chilli farmers have a total of more than 5 acres under farming whereas for turmeric farmers the 
percentage was at 16%. Hence the chilli farmers were engaged with more area for farming than turmeric 
farmers. 

Figure-5.15: Exclusive area under farming for chilli and turmeric 

 
Source: Primary data 

Figure 5.15 shows the details of area under farming for chilli and turmeric from the total used area for 
cultivation. 53% of the chilli farmers had acreage in the range of 1 – 3 acres exclusively for cultivating chilli. 
For turmeric for similar acreage, the figure stood at 44%. 26% of chilli and 44% of turmeric farmers had less 
than 1 acre exclusively for chilli and turmeric crop. 9% of the chilli farmers had more than 5 acres 
exclusively for cultivation for chilli and 2.5% of the turmeric farmers had more 5 acres exclusively for 
turmeric crop. It is inferred that chilli farmers were involved for more acreage of cultivation. The production 
of crops depends upon the acreage which is an important supply variable. Chilli production is high due to 
more acreage of cultivation. 

Table-5.28: Cultivation as staple crop 

Particulars Chilli Turmeric 
Farmers Percentage Farmers Percentage 

Yes 10 12 7 9 
No 70 88 73 91 

Total 80 100 80 100 
Source: Primary data 

Table-5.29: Rotation of crop 

Particulars Chilli Turmeric 
Farmers Percentage Farmers Percentage 

Yes 70 100 70 96 
No - 0 3 4 

Total 70 100 73 100 
Source: Primary data 

Table 5.28 and 5.29 show the cultivation pattern of chilli and turmeric. Only 12% of the chilli farmers 
cultivate chilli as a staple crop compared to 9% of turmeric farmers who cultivate turmeric crop as a staple 
crop. Out of the chilli farmers who said ‘No’ to the question all the chilli farmers rotate the crop and 96% of 
the turmeric farmers rotate the crop who answered ‘No’.   Hence almost all the farmers rotate the crop. Yield 
of the agricultural crop depends upon the soil conditions. When the farmers rotate the crop the soil 
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conditions improve. Chilli and turmeric farmers have the practice of rotating the crop to improve fertility of 
the soil and thereby yield increases. 

Figure-5.16: Average annual production of chilli and turmeric 

 
Source: Primary data 

Figure 5.16 show the average annual production of chilli and turmeric by farmers. 43% of the chilli farmers 
produce 40 – 80 quintals of chilli in a year. 76% of the turmeric farmers produce below 40 quintals per year. 
The average annual production is higher among the chilli farmers than the turmeric farmers.  Production 
determines the supply of the crop and production of chilli and turmeric is sound. 

Figure-5.17: Variety of chilli cultivated by farmers 

 
Figure 5.17 shows the varieties of chilli cultivated by the chilli farmers. 69% of the chilli farmers farm 
various varieties of chillies 14% of the chilli farmers grow S4 and 13% of chilli farmers grow chilli 334. 
NCDEX has launched new chilli – Teja contract in 2014 with an option to take delivery directly from the 
sellers’ godown. This significantly saves transportation cost. Buyers can now be rest assured on quality of 
goods delivered meeting contract specifications since it entails compulsory quality check by exchange-
approved assayer at the time of settlement. The hybrid chilli , teja contract, is launched with Khammam ( 
Telangana) at the delivery center and Guntur   (Andhra Pradesh) as the additional delivery center.  Farmers 
who grow the Teja variety can hedge the price risk through entering into chill futures market 

All the chilli farmers either grow the seed by themselves or buy from the neigbouring markets. Most of the 
chilli farmers are experienced farmers and the quality of seed is checked by themselves. 
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Figure-5.18: Variety of turmeric cultivated by farmers 

 
Figure 5.18 shows the varieties of turmeric cultivated by the turmeric farmers. 49% of the turmeric cultivates 
the finger variety of turmeric. The remaining 50% of the turmeric farmers cultivate hybrid variety of 
turmeric. All the turmeric farmers either grow the seed by themselves or buy from their friends and relatives. 
The seed quality check is carried out by them.  The following tables present the yield per hectare under 
favourable and unfavorable conditions. 

Table-5.30: Yield per hectare of crop under favorable conditions 

Particulars Chilli Turmeric 
Farmers Percentage Farmers Percentage 

Less than 100 quintals 18 23 63 79 
100 - 300 quintals 61 76 16 20 

More than 500 quintals 1 1 1 1 
Total 80 100 80 100 

Source: Primary data 

Table-5.31: Yield per hectare of crop under unfavorable conditions 

Particulars Chilli Turmeric 
Farmers Percentage Farmers Percentage 

Less than 50 quintals 25 31 80 100 
50 - 75 quintals 36 45 - - 

75  - 100 quintals 16 20 - - 
More than 100 quintals 3 4 - - 

Total 80 100 80 100 
Source: Primary data 

Table 5.30 shows the yield per hectare of chilli and turmeric under favorable conditions. 76% of the farmers 
get a yield of 100 – 300 quintals of chilli per hectare during favorable conditions. 1% of the chilli farmers get 
a bumper crop of more than 500 quintals per hectare during favorable conditions. 79% of the turmeric 
farmers get a yield less than 100 quintals per hectare. 1% of the turmeric farmers get a bumper crop of than 
500 quintal per hectare. 

Table 5.31 shows the yield of chilli and turmeric per hectare of land under unfavorable conditions. 45% of 
the chilli farmers get a yield of 50 – 75 quintals of chilli per hectare. 31% of the chilli farmers get a yield less 
than 50 quintals of chilli per hectare. 100% of the turmeric farmers get a yield less than 50 quintals during 
unfavorable conditions. Yield of both commodities cannot be compared because both the crops are unique in 
nature. Even in unfavourable conditions yield of both commodities are not affected and thus production of 
the crops may not be affected. 
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Table-5.32: Variation in the yield of the crop 

Particulars Chilli Turmeric 
Farmers Percentage Farmers Percentage 

Yes 68 85 74 93 
No 12 15 6 8 

Total 80 100 80 100 
Source: Primary data 

Table 5.32 show indicates in the variation in yield of the crop due to changes in the climatic conditions.85% 
of the farmers agreed that there is variation in the yield of the chilli due to changes in climate. 93% of the 
turmeric farmers agreed that there is a change in the yield of turmeric due to changes in climate. A small 
percentage of the farmers felt that variations in climatic conditions do not affect the yield of crops. These 
agricultural crops are affected by insufficient rain and high temperature. As per Chapter VI, Table 6.1, 6.2, 
6.3, 6.4 and 6.5, estimated and actual rainfall does not impact the futures and spot prices of chilli and 
turmeric. 

Figure-5.19: Sources of Irrigation 

 
Source: Primary data 

Figure 5.19 shows the sources of irrigation available to the farmers. 33% of the chilli farmers depend on own 
source or bore-well for irrigating the field. 51% of the turmeric farmers depend on own source or bore wells 
for irrigating the turmeric fields. 29% of the chilli farmers get the water required for farming from lakes. 
Only 1% of the turmeric farmers depend on lakes for irrigating turmeric crops. 46% of the turmeric farmers 
and 11% of chilli farmers depend on canal for irrigating the crops.  Most of the chilli farmers depend upon 
either bore-well or lake whereas turmeric farmers get water from either bore-well or canal. 

Table-5.33: Distribution of energy subsidy 

Particulars Chilli Turmeric 
Farmers Percentage Farmers Percentage 

Yes 7 27 1 2 
No 19 73 40 98 

Total 26 100 41 100 
Source: Primary data 

Table 5.33 shows the dispersal of energy subsidy for the chilli and turmeric farmers. The farmers are entitled 
for energy subsidy to finance the farming activities. Only 27% of the chilli farmers and 2% of the turmeric 
farmers avail the energy subsidy available. 73% of the chilli farmers and 98% of the turmeric farmers do not 
avail the energy subsidy facility available to them. 
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Figure-5.20: Sources of finance for farming 

 
Source: Primary data 

Figure 5.20 shows the various source of finance utilized by the farmer to finance the farming requirements. 
74% of the chilli farmers depend on a mix of own and borrowed funds for financing chilli farming. 54% of 
the turmeric farmers finance turmeric farming through a mix of own and borrowed funds. Only 35% of the 
turmeric farmers depend on own funds. Most of the farmers use the combination of both own and debt funds. 

Figure-5.21: Rate of interest for loans 

 
Source: Primary data 

Figure 5.21 shows the rate of interest charged on farmers for raising money through debt based sources for 
farming. 35% of the farmers were charged an annual interest rate more than 24% for raising loans for 
farming. 30% of chilli farmers paid an interest in the range of 18% - 24% for taking a loan for farming, 
whereas for turmeric farmers, the figure stood at 69%. Hence the chilli farmers paid a higher rate of interest 
for taking loans for farming the chilli. Most of the farmers pay more than 18% annual interest rate on the 
borrowed amount. The cost on borrowed funds used for cultivation is high and therefore it increases the cost 
of production. The farmers are not sure of recovering their cost from the spot market which is fundamentally 
depends upon the current demand and supply.  The farmers can lock their prices by entering into futures 
contract to mitigate the commodity spot price fluctuations. 
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Figure-5.22: Sources of loan for farmers 

 
Source: Primary data 

Figure 5.22 shows the various sources available to the farmers for taking loans. 54% of the chilli farmers 
depend on the local money lenders to finance the farming requirements. However, only 12% of the turmeric 
farmers depend on local money lenders. 50% of the turmeric farmers depend on local cooperative society to 
finance the farming needs. Most the chilli farmers depend upon local money lenders for financing and co-
operative societies in case of turmeric farmers. Farmers are able to raise adequate funds for cultivation at the 
annual average rate of interest about 15%. 

Table-5.34: Subsidy assistance to the chilli & turmeric farmers 

Particulars Chilli Turmeric 
Farmers Percentage Farmers Percentage 

Yes 2 3 20 25 
No 78 98 60 75 

Total 80 100 80 100 
Source: Primary data 

Table 5.34 shows the subsidy assistance the farmers receive from state and central governments. 98% of the 
chilli farmers don’t receive any financial assistance from the state or central government. 75% of the 
turmeric farmers don’t receive any subsidy. Hence the turmeric farmers receive better financial assistance 
from the central and the state governments. 

Table-5.35: Type of subsidies availed by farmers 

Particulars Chilli Turmeric 
Farmers Percentage Farmers Percentage 

Pesticide subsidy - 0 6 33 
Thakavi loan or Seed Subsidy 2 100 12 67 

Total 2 100 18 100 
Source: Primary data 

Table 5.35 shows the purpose for which the farmers have availed the subsidies from central and state 
government. From table 5.34, it can be concluded that only a very small population of the farmers who avail 
the subsidies facility available. 100% of the chilli farmers take the subsidy for seeds. 67% of the turmeric 
farmers took subsidy for this reason. 33% of the turmeric farmers took subsidy for pesticides. Hence the 
chilli farmers have taken subsidy only for seeds but turmeric farmers for seeds and pesticides. The following 
tables provide the farmers’ opinion regarding  the yield, quality, cost and demand of different  varieties of  
chilli. 
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Table-5.36: Yield of the varieties of chilli 

Particulars 
Chilli 

Chilli 334 % Teja 
chilli % S4 % Others % Total % 

Good 6 59 2 50 7 59 32 59 47 59 
Moderate 4 41 2 50 5 41 23 41 33 41 

Total 10 100 4 100 11 100 55 100 80 100 
Source: Primary data 

Table-5.37: Quality of the different varieties of chilli 

Particulars 
Chilli 

Chilli 334 % Teja chilli % S4 % Others % Total % 
Good 6 61 2 50 7 61 34 61 49 61 

Moderate 4 39 2 50 4 39 21 39 31 39 
Total 10 100 4 100 11 100 55 100 80 100 

Source: Primary data 

Table-5.38: Cost for the different varieties of chilli 

Particulars 
Chilli 

Chilli 334 % Teja chilli % S4 % Others % Total % 
Good 4 43 2 50 5 43 23 43 34 43 

Moderate 6 58 2 50 6 58 32 58 46 58 
Total 10 100 4 100 11 100 55 100 80 100 

Source: Primary data 

Table-5.39: Demand for the different varieties of chilli 

Particulars 
Chilli 

Chilli 334 % Teja chilli % S4 % Others % Total % 
Good 4 39 2 30 4 42 21 38 30 38 

Moderate 6 60 3 50 6 60 34 62 50 63 
Total 10 100 5 100 10 100 55 100 80 100 

Source: Primary data 

Table 5.36, 5.37, 5.38 and 5.39 show the farmers’ opinion on yield, quality, cost and demand  of the different 
varieties of chilli. Chilli 334 and S4 have the good yield varieties of chilli.   The varieties of chilli that are of 
high quality are chilli 334 and S4. The variety that is of cost benefit for the farmers is Teja chilli. The 
varieties of chilli such as S4 and chilli 334 have a good demand. NCDEX has abolished chilli 334 variety 
futures contract and introduced Teja Chilli from April 2014 in its futures platform. Since the Teja chilli 
fetches good price the farmers can lock its price through entering into chilli futures contract. Teja chilli 
futures contract has Guntur as its additional delivery center. The following tables present farmers’ opinion on 
yield, quality, cost and demand of the different varieties of turmeric. 

Table-5.40: Yield for the different varieties of turmeric 

Particulars 
Turmeric 

Finger 
Variety % Root/ bulb 

variety % Hybrid 
variety % Total % 

Good 8 21 0 21 33 51 17 21 
Moderate 31 79 1 79 32 49 63 79 

Total 39 100 1 100 65 100 80 100 
Source: Primary data 
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Table-5.41: Quality for the different varieties of turmeric 

Particulars 
Turmeric 

Finger 
Variety % Root/ bulb 

variety % Hybrid 
variety % Total % 

Good 3 8 0 8 33 47 6 8 
Moderate 36 92 1 92 37 53 74 92 

Total 39 100 1 100 70 100 80 100 
Source: Primary data 

Table-5.42: Cost for the different varieties of turmeric 

Particulars 
Turmeric 

Finger 
Variety % Root/ bulb 

variety % Hybrid 
variety % Total % 

Good 3 8 0 8 33 47 6 8 
Moderate 36 92 1 92 37 53 74 92 

Total 39 100 1 100 70 100 80 100 
Source: Primary data 

Table-5.43: Demand for the different varieties of turmeric 

Particulars 
Turmeric 

Finger 
Variety % Root/ bulb 

variety % Hybrid 
variety % Total % 

Good 19 48 0 48 33 61 38 48 
Moderate 21 52 0 52 21 39 42 52 

Total 39 100 1 100 54 100 80 100 
Source: Primary data 

Turmeric farmers opined that the hybrid variety of turmeric gives the highest yield with good quality and 
demand. The cost of production of hybrid variety is relatively high. NCDEX has only one variety, 
Nizamabad variety, which is traded in turmeric futures platform. Table 5.66 shows the 65% of the turmeric 
farmers wish to participate in the futures platform in future. When the commodity exchanges come out with 
different turmeric variety futures platform with proper awareness programmes on futures market more 
farmers may participate in the futures platform. 

Table-5.44: Reason for farming of chilli and turmeric 

Particulars 
Chilli Turmeric 

Farmers Percentage Farmers Percentage 
Tradition or Family Heritage 4 5 78 98 

Best money making alternative 71 89 2 3 
Other 5 6 - 0 
Total 80 100 80 100 

Source: Primary data 

Table 5.44 shows aims at identifying the reasons for the purpose of farming chilli and turmeric by the 
farmers. 89% of the chilli farmers prefer chilli because it is the best money making alternative. However, 
only 3% of the turmeric farmers grow turmeric because of the monetary benefit. 98% of the turmeric farmers 
prefer to grow turmeric because it is a family heritage. Hence turmeric farming is based on family heritage. 
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Figure-5.23: Source of labor for farming 

 
Source: Primary data 

Figure 5.23 shows the source of labors used by the famers for cultivating chilli and turmeric. 88% of the 
chilli farmers depended on the neighbors as a source of labor whereas for turmeric farmers, this figure stands 
at 41%. 58% of turmeric farmers depend on family for source of labor compared to 8% for chilli farmers. 
Hence, it can concluded that turmeric farming is a family driven form of farming. The following tables 
present availability and quality of labour for farming. 

Table-5.45: Availability of labor for farming 

Particulars Chilli Turmeric 
Farmers Percentage Farmers Percentage 

Yes - 0 10 13 
No 80 100 70 88 

Total 80 100 80 100 
Source: Primary data 

Table-5.46: Quality of available labor for farming 

Particulars Chilli Turmeric 
Farmers Percentage Farmers Percentage 

Highly skilled 7 9 20 25 
Satisfactory 73 91 60 75 

Total 80 100 80 100 
Source: Primary data 

Table 5.45 and Table 5.46 show the availability and quality  of labor for farming of chilli and turmeric. The 
chilli farmers do not face any issue due to unavailability of sufficient labor for farming. For turmeric 
farming, this figure stood at 88%. 13% of the turmeric farmer faced issued due to availability of labor for 
farming. Only 9% of the labor force is available for chilli farming are highly skilled while the rest was 
satisfactory. 25% of the labor available for turmeric farming was highly skilled. Hence chilli farming had 
adequate supply for labor for production and turmeric farming had better supply for skilled labor for 
production. 

Table-5.47: Usage of land during idle time 

Particulars Chilli Turmeric 
Farmers Percentage Farmers Percentage 

Land is kept idle for fertility 67 84 77 96 
Cultivate other crops 12 15 2 3 

Others 1 1 1 1 
Total 80 100 80 100 

Source: Primary data 
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Table 5.47 shows how the farmland has been utilized during the idle time.84% of chilli farmers prefer to 
keep the land idle to improve the fertility for the rest of the year. 96% of the turmeric farmers prefer to 
follow the same method. However 3% of the turmeric farmers prefer to cultivate other crops during the idle 
time compared to 15% of the chilli farmers. Chill has 9 months and turmeric has 5 months maturity. Almost 
all the chilli and turmeric farmers keep the land for idle to improve the fertility. 

Figure-5.24: Ownership of the farm land 

 
Source: Primary data 

Figure 5.24 shows the nature of ownership of the farmland.79% of the chilli farmland is self-owned. 18% of 
the remaining chilli farmland is rented and 4% is communally farmed. 100% of the turmeric farmland is self-
owned. This is once again confirming that turmeric farming is family driven profession. 

The following tables provide the farmers’ opinion on environmental conditions about chilli and turmeric 
farming. 

Table-5.48: Effect of drought on farming of chilli & turmeric 

Particulars Chilli Turmeric 
Farmers Percentage Farmers Percentage 

Does not affect - 0 1 1 
Affect to an extent 1 1 - 0 

Affects 6 8 - 0 
Affects badly 73 91 79 99 

Total 80 100 80 100 
Source: Primary data 

Table 5.48 discusses the possible effect of drought on farming of chilli and turmeric. 91% of the chilli 
farmers will be badly affected due to drought. 99% of the turmeric farmers will be affected because of 
drought. Hence it concluded that both the crops require adequate water for cultivation. 

Table-5.49:Effect of heavy rain on farming of chilli & turmeric 

Particulars Chilli Turmeric 
Farmers Percentage Farmers Percentage 

Does not affect - 0 3 4 
Affect to an extent 5 6 75 93 

Affects 65 81 - 0 
Affects badly 10 13 2 3 

Total 80 100 80 100 
Source: Primary data 
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Table 5.49 discusses the possible effect of rain on chilli and turmeric farming. 81% of the chilli farmers 
opined that heavy rain affects the crop in minimal manner. 93% of the turmeric farmers will be affected in a 
minimal manner due to heavy rains. Chilli requires 600-1500 mm rainfall and turmeric needs an average of 
1400 mm rainfall.  Hence it is inferred that excessive rainfall impact both the crops farming and production. 

Table-5.50: Effect of strong winds on farming of chilli & turmeric 

Particulars Chilli Turmeric 
Farmers Percentage Farmers Percentage 

Does not affect - 0 77 96 
Affect to an extent 50 63 3 4 

Affects 27 33 - 0 
Affects badly 3 4 - 0 

Total 80 100 80 100 
Source: Primary data 

Table 5.50 shows the possible effect of strong winds on farming of chilli and turmeric. It can be seen that 
63% of the chilli farmers will be affected in a minimal way due to strong winds whereas only 4% of turmeric 
farmers will be affected. 96% of turmeric farmers will not affected by strong winds. Hence it can be 
concluded that strong winds has a greater impact on chilli farming than turmeric farming. 

Table-5.51: Effect of water logging on farming of chilli & turmeric 

Particulars Chilli Turmeric 
Farmers Percentage Farmers Percentage 

Does not affect - 0 76 95 
Affect to an extent 69 86 4 5 

Affects 11 14 - 0 
Affects badly - 0 - 0 

Total 80 100 80 100 
Source: Primary data 

Table 5.51 shows the potential effect of water logging on the farming of chilli and turmeric. 86% of the chilli 
farmers are likely to be affected because of water logging compared to a 5% for turmeric farmers. 95% of the 
turmeric farmers will not be affected because of water logging. Hence turmeric farming is less sensitive to 
water logging than chilli farming. 

Table-5.52: Effect of high temperature on farming of chilli & turmeric 

Particulars Chilli Turmeric 
Farmers Percentage Farmers Percentage 

Does not affect 4 5 76 95 
Affect to an extent 73 91 4 5 

Affects 3 4 - 0 
Affects badly - 0 - 0 

Total 80 100 80 100 
Source: Primary data 

Table 5.52 discusses the possible impact of high temperature on chilli and turmeric farming. 91% of the 
chilli will be minimally affected from high temperatures. Only 5% of the turmeric farmers will be minimally 
affected due to high temperature. 95% of the turmeric farmers opined that the crop will not affected because 
of high temperature. Hence high temperature does not have any impact turmeric farming compared to chilli 
farming. 

Table-5.53: Effect of low temperature on farming of chilli & turmeric 

Particulars Chilli Turmeric 
Farmers Percentage Farmers Percentage 

Does not affect 77 96 80 100 
Affect to an extent 3 4 - 0 
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Affects - 0 - 0 
Affects badly - 0 - 0 

Total 80 100 80 100 
Source: Primary data 

Table 5.53 shows the possible effect of low temperature on chilli and turmeric farming. Low temperature 
will not affect turmeric farming. Only 4% of the chilli farmers are likely to be affected because of low 
temperature. Hence low temperature has no effect on turmeric farming as well as chilli farming. From the 
study of the above environmental factors, the following table briefs the farmers’ opinion on environmental 
conditions on chilli and turmeric farming. 

Table-5.54: Influence of environmental factors on chilli and turmeric 
Particulars Chilli Turmeric 
Drought Adverse influence Affects badly 

Heavy rain Adverse  influence Adverse influence 
Strong winds Minimal influence No influence 
Water logging Minimal influence No influence 

High temperature Minimal influence No influence 
Low temperature Minimal influence No influence 

Source: Primary data 
Table-5.55: Test of soil quality 

Particulars Chilli Turmeric 
Farmers Percentage Farmers Percentage 

Yes 17 21 67 84 
No 63 79 13 16 

Total 80 100 80 100 
Source: Primary data 

Table 5.55 shows if the farmers have performed test of soil quality at regular intervals. 21% of the chilli 
farmers perform soil testing at regular intervals. For turmeric crop, 84% of the farmers perform the soil 
testing at regular intervals. Hence the turmeric farmers are more concerned in ensuring the quality of the soil. 

Table-5.56: Availability of rainfall for farming 

Particulars Chilli Turmeric 
Farmers Percentage Farmers Percentage 

Adequate 64 80 76 95 
Insufficient 16 20 4 5 

Total 80 100 80 100 
Source: Primary data 

Table 5.56 shows the availability of rainfall for farming. 80% of the chilli farmers have agreed that they 
receive sufficient rainfall for cultivating chilli. For turmeric, 95% of the farmers agreed that they receive 
sufficient rainfall. Hence both the crops have adequate rainfall for farming.  As per Chapter VI, Table 6.1, 
6.2, 6.3, 6.4 and 6.5, the estimated and actual rainfall impact the futures and spot prices of chilli and 
turmeric. Almost all the chilli and turmeric farmers are of the view that the crop pests and diseases affect the 
crop spot price and yield. 

Table-5.57: Channel for sale of harvest crops 

Particulars Chilli Turmeric 
Farmers Percentage Farmers Percentage 

Local trader 74 92 79 99 
Export - 0 1 1 
Other 6 8 - 0 
Total 80 100 80 100 

Source: Primary data 
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Table 5.57 shows the channel through which the crops that are harvested are sold. 92% of the chilli farmers 
sell their harvest to the local traders. 99% of the turmeric farmers sell their crop to the local traders.  Almost 
all the chilli and turmeric farmers sell their crops to local traders. 

Table-5.58: Recovery of cost of farming 

Particulars Chilli Turmeric 
Farmers Percentage Farmers Percentage 

Always 66 82 4 5 
Sometimes 14 18 73 91 

Never - 0 3 4 
Total 80 100 80 100 

Source: Primary data 

Table 5.58 shows the recovery of the cost spent for farming chilli and turmeric. 82% of the chilli farmers are 
able to recover the cost of farming. However, only 5% of the turmeric farmers are able recover the cost all 
the time. 91% of the turmeric farmers are able to recover the cost sometimes. Hence it shows the guarantee 
of recovering the cost of the cultivation is more certain for chilli than turmeric. 

Table-5.59: Role of middleman in the increase of chilli and turmeric prices 

Particulars Chilli Turmeric 
Farmers Percentage Farmers Percentage 

Yes 15 19 73 91 
No 65 81 7 9 

Total 80 100 80 100 
Source: Primary data 

Table 5.59 shows the role of middleman in distribution of chilli and turmeric prices. 81% of the chilli 
farmers stated that the middleman plays no role in increasing the price of chilli. However 91% of the 
turmeric farmers confirmed that the middlemen play a significant role in increasing the prices of turmeric. 
Since the turmeric is relatively unorganized and fragmented the middlemen, commission agents and brokers, 
play an imperative role in spot trading and thereby the turmeric spot prices increase.  Whereas the 
middlemen does not play much role in increasing the price of chilli because the spot market is comparatively 
organized and located in one place. 

Table-5.60: Satisfaction of the farmers with the prices for last 5 years 

Particulars Chilli Turmeric 
Farmers Percentage Farmers Percentage 

Yes 44 55 8 10 
No 36 45 72 90 

Total 80 100 80 100 
Source: Primary data 

Table 5.60 shows the satisfaction of the farmers with the prices of chilli and turmeric for the last 5 years. 
55% of the chilli farmers are satisfied with the prices of chilli but 90% of the turmeric farmers were not 
satisfied with the prices of turmeric. Hence, the spot prices of chilli for the last 5 years was relatively better 
than that of turmeric. Since there are middlemen in the turmeric spot market the prices what the farmers 
receive is not a satisfactory one. 

Table-5.61: Fixed contracts for the sale of chilli and turmeric 

Particulars Chilli Turmeric 
Farmers Percentage Farmers Percentage 

Yes 3 4 2 3 
No 77 96 78 97 

Total 80 100 80 100 
Source: Primary data 
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Table 5.61 shows if the farmers enter into contracts for the sale of chilli or turmeric with any of the traders in 
the spot market.   While 96% of the chilli famers do not enter into any contracts for the sale of chilli, 97% of 
the turmeric farmers do not enter into the sale of turmeric to purchasers. Hence both the chilli and turmeric 
farmers do not enter into any fixed contract for the sale of chilli and turmeric. 

Table-5.62: Availability of own storage facility 

Particulars 
Chilli Turmeric 

Farmers Percentage Farmers Percentage 
Yes 2 3 7 9 
No 78 97 73 91 

Total 80 100 80 100 
Source: Primary data 

Table 5.62 shows the availability of own storage facility for the farmers for chilli and turmeric. 97% of the 
chilli farmers do not have own storage facility and 91% of the turmeric farmers do not have their own 
storage facility for storing the crops. Hence most of the chilli and turmeric do not have their storage facility. 

The spot markets, Guntur and Erode spot market have temporary storage facilities and the farmers can keep 
unsold stock for the minimum number of days.  If the farmers do not bring the crops immediately to the spot 
markets after the harvest they store in their own houses. Most of the farmers are of the view that the storage 
cost is less than 3% on spot price. 

5.7 AWARENESS OF CHILLI AND TURMERIC FUTURES MARKET AMONG FARMERS 
This part of the chapter presents the awareness about futures market and participation in chilli and turmeric 
futures market among the farmers, their attitude towards the market and factors which hinder their greater 
participation in futures market. 

Table-5.63: Awareness of Commodity Futures Market among farmers 

Particulars 
Chilli Turmeric 

Farmers Percentage Farmers Percentage 
Yes 1 1 11 14 
No 79 99 69 86 

Total 80 100 80 100 
Source: Primary data 

Table 5.63 shows the awareness of the farmers about the Commodity Futures Market. 99% of the chilli 
farmers are not aware of the commodity futures market. 86% of the turmeric farmers are not aware of the 
commodity futures market. Hence it is inferred that most of the farmers are not aware of the commodity 
futures market. 

Table-5.64: Participation of farmers in the Commodity Futures Market 

Particulars 
Chilli Turmeric 

Farmers Percentage Farmers Percentage 
Yes - 0 - 0 
No 1 100 11 100 

Total 1 100 11 100 
Source: Primary data 

Table 5.64 shows the participation of the farmers in the commodity futures market. Table 5.63 specifies that 
only 1% of chilli farmers and 14% of the turmeric farmers are aware about the commodity futures market. 
Despite the awareness, none of the farmers participate in the commodity futures market. 
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Table-5.65: Awareness of farmers’ education programs by commodity exchanges 

Particulars Chilli Turmeric 
Farmers Percentage Farmers Percentage 

Yes 1 1 4 5 
No 79 99 76 95 

Total 80 100 80 100 
Source: Primary data 

Table 5.65 shows the awareness of the farmers about education programs conducted by the commodity 
exchanges. 99% of the chilli farmers are not aware of such programs and 95% of the turmeric farmers are not 
aware of such programs.  Hence it is inferred that almost both the farmers are not aware of the education 
programs conducted by the commodity exchanges. 

As per the secondary resources, FMC and commodity exchanges in association with Business Line, 
organized more than 500 awareness programmes to educate the farmers and traders about the futures market 
during the year 2012-13.  The number of awareness programmes organized is not in commensurate with the 
number of farmers engaged in chilli and turmeric cultivation.  Only 3 chilli farmers among the respondents 
participated in such awareness programmes. Among the farmers who participated in such programmes are of 
the view that the information provided about the futures market is not sufficient to understand fully about the 
market and such progammes do not encourage them to participate in futures market.  The commodity 
regulator and the commodity exchanges need to stimulate interest among the farmers to participate in the 
awareness programmes. The programme organized need to be more effective. The purpose of such 
programme must be in such way to make the farmers to participate and it should not be organized to fulfill 
the mandatory requirements as per the Act. 

Figure-5.25: Factors discouraging Commodity Futures Market participation 

 
Source: Primary data 
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Figure 5.25 discusses the factors that discourage the farmers from participating from the commodity futures 
market. 30 of the chilli farmers are hesitant to participate in chilli futures market because they have no 
information available. The remaining 26 are discouraged because it too complex for them to understand. 67 
of the turmeric farmers are discouraged from participating in the turmeric future market because it too 
complex for them to understand. The remaining 9 were discouraged because of the fear of losing money. 

Hence most the farmers do not participate in the futures market because of lack of information about the 
market and complexities involved. These can be rectified through effective training programmes. The FMC 
and the commodity exchanges can focus on few prominent villages in Guntur and Erode districts in terms of 
the crop cultivation and select the farmers on the basis of their interest and demographic factors. The market 
regulator and commodity exchanges can provide them adequate training about the futures market and in turn 
these farmers can train others once they experiment the futures platform. 

Table-5.66: Future participation of farmers in Commodity Futures Market 

Particulars Chilli Turmeric 
Farmers Percentage Farmers Percentage 

Yes 36 45 52 65 
No 44 55 28 35 

Total 80 100 80 100 
Source: Primary data 

Table 5.66 shows the willingness of the farmers to participate in the commodities futures market in the 
future. 45% of the chilli farmers are likely to participate in the futures market in near future. 65% of the 
turmeric farmers are likely to take part in the turmeric futures market in the future.  Hence about 50% of the 
respondents are of the view that they wish to participate in the futures platform in the futures. The 
commodity regulator and the commodity exchanges need to concentrate on these interested famers and make 
them to participate in the futures market. 

5.8 OPINION ON THE FUNCTIONING OF SPOT MARKET AMONG THE FARMERS 
This part of the chapter provides opinion about participation in spot market and its working among the 
farmers 

Figur-5.26: Participation of farmers in Commodity Spot Market 

 
Source: Primary data 

Figure 5.26 shows the participation of the farmers in the commodity spot market. 63% of the chilli farmers 
participate in the chilli spot less than 5 years. 14% of the turmeric farmers are participating in the turmeric 
spot market for less than 5 years. Only 3% of the chilli farmer has been participating in the spot market for 
more than 15 years. However 24% of the turmeric farmers have been involved in the spot market for more 
than 15 years. Hence a greater number of turmeric farmers have been participating in the spot market for 
longer periods of time. 
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Table-5.67: Function of Commodity Spot Market 

Particulars Chilli Turmeric 
Farmers Percentage Farmers Percentage 

Yes 47 59 78 97 
No 33 41 2 3 

Total 80 100 80 100 
Source: Primary data 

Table 5.67 gives the farmers’ opinion of the functioning of the commodity spot markets.   59% of the chilli 
farmers are satisfied with the functioning of the chilli spot market. Surprisingly 97% of the turmeric farmers 
are satisfied with the functioning of the turmeric spot market. Hence the turmeric farmers are more satisfied 
with the functioning of the turmeric spot market. 

Table-5.68: Support of Commodity Spot Market staff 

Particulars Chilli Turmeric 
Farmers Percentage Farmers Percentage 

Yes 19 24 77 96 
No 61 76 3 4 

Total 80 100 80 100 
Source: Primary data 

Table 5.68 shows the farmers’ feedback about the staff of the commodity spot markets based on the support 
offered. Only 24% of the chilli farmers happy with the chilli spot market staff. However 96% of the turmeric 
spot market staff were satisfied with the turmeric market staff. Hence the turmeric farmers were much more 
satisfied with the support provided by the turmeric spot market. 

5.9 TEST OF AWARENESS ON COMMODITY FUTURES MARKET 
The awareness of traders and farmers on futures market is analyzed based on three attributes- age, 
qualification and income. The objective is to explore the influence for these attributes on the awareness of 
futures market. Chi-square test is employed to assess the awareness of chilli and turmeric futures market 
among the market participants in relation to their demographic characteristics. 

Table-5.69: Awareness of Chilli Futures Market among its Traders 

Chilli Traders 
Age Income Qualification 

df Χ2 
value 

p 
value Df Χ2 

value 
p 

value df Χ2 
value p value 

Participation 2 0.977 0.613 3 2.343 0.504 4 2.006 0.735 

Frequency of participation in 
trade 4 3.141 0.535 2 0.533 0.766 6 10.712 0.098 

Awareness on futures market 2 5.622 0.060 3 7.636 0.054 4 17.527 0.002** 
** indicates significance at 1% level. 

The results from table 5.69 indicate that the participation in chilli futures market is not significantly 
associated with the attributes such as age, income and qualification. Irrespective of the age difference of 30 
to 50 or above, qualification from SSLC to the post graduation or other professional degrees, income from 
Rs.400001 to above Rs.500000, traders’ participation is not influenced by these demographic factors.  There 
is no significant relationship between participation in chilli futures market and demographic characteristics 
of the chilli traders at 5% and 1% level of significance. 

The frequency/ intervals at which they trade in futures market are also independent of these demographic 
factors at 5% and 1% level of significance. 
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But the awareness of futures market is influenced by the qualification of the traders (Χ2 value=17.527, p 
value=0.002*<0.01) while there is no significant relationship between age and awareness on chilli futures 
market and income and awareness on chilli futures market. 

Thus there is significant relationship between qualification of chilli traders and awareness on futures market 
at 1% level of significance. It is evident from Table 5.2 that chilli traders are better educated than turmeric 
traders.  Education and awareness level of futures market are positively related. As per Chapter IV, causality 
analysis shows that chilli futures market leads spot market. Chilli traders can be educated easily about the 
functioning and the use of chilli futures market to enhance their participation. 

Table-5.70: Awareness of Turmeric Futures Market among its Traders 

Turmeric Traders 
Age Income Qualification 

df χ 2 
value 

p 
value df χ 2 

value 
p 

value df χ 2 
value p value 

Participation 3 9.729 0.021* 5 13.464 0.019* 3 18.212 0.000** 
Frequency of participation 

in trade 12 19.544 0.076 20 16.567 0.681 12 21.694 0.041 

Awareness on futures 
market 3 6.064 0.109 5 9.845 0.080 4 8.272 0.082 

** indicates significance at 1% level and * indicates significance at 5% level. 

The results from table 5.70 indicate that the participation in turmeric futures market is significantly 
associated with the qualification of turmeric farmers at 1% level of significance and there is no significant 
relationship between age and income and participation in the futures market at 1% level of significance. 
Qualification variable has χ2 value =18.212 with p- value=0.000 < 0.01 indicating rejection of null 
hypothesis at 1% level. But at 5% level of significance there is significant relationship between age and 
income of turmeric farmers and participation in turmeric futures market. The participation of traders with 
respect to age has Χ2 value=9.729 with p- value=0.021 < 0.05 indicating rejection of null hypothesis. Hence 
age is an influential factor. Income is also an influential factor since it has χ2 value=13.464 with p- value = 
0.019 < 0.05 indicating rejection of null hypothesis. Hence participation in futures market is associated with 
age, income and qualification in the case of turmeric traders. 

As per table 5.66, about 50% turmeric farmers are interested to participate in the turmeric futures market in 
the future. Hence the FMC and commodity exchanges can organize the effective training programmes to 
enhance more turmeric traders’ participation in the futures market so that speculators can be regulated. 

The frequency intervals at which they participate in the futures market as well as awareness on futures 
market are independent of the demographic factors of turmeric farmers. There is no significant relationship 
between demographic factors of turmeric traders such as age, income and education and awareness on 
turmeric futures market at 5% and 1% level of significance. 

Table-5.71: Awareness of chilli and Turmeric Futures Market among the Farmers 

Farmers Age Income Qualification 
df χ 2 value p value df χ 2 value p value df χ 2 value p value 

Chilli farmers 
Awareness 3 2.103 0.551 4 3.038 0.551 6 39.494 0.000** 

Turmeric farmers 
Awareness 3 10.261 0.016* 3 11.875 0.008** 6 7.058 0.315 

** indicates significance at 1% level and * indicates significance at 5% level. 

There is no significant relationship between age of both chilli and turmeric farmers and awareness on futures 
market at 1% level of significance. Moreover, the attribute age is not influencing the awareness in the case of 
chilly farmers (χ2 value=2.103, p value =0.551>0.05) at 5% level of significance  but for turmeric farmers     
(χ2 value=0.261, p value=0.016<0.05) age is a significant factor which is associated with awareness on 
turmeric futures market at 5% level of significance.  As per table 5.4, more than 50% of the turmeric farmers 
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are below 50 years of age and their awareness level of turmeric futures market can be enhanced through 
effective awareness programmes by FMC and NCDEX. 

Similarly the factor income is not influencing the awareness on chilli futures market at 5% and 1% level of 
significance. In the case of chilli farmers (χ 2 value=3.038, p value =0.551 > 0.05) but for turmeric farmers (χ 

2 value=11.875, p value= 0.008 < 0.01) income is a significant factor which is associated with awareness on 
futures market of turmeric. There is a significant relationship between income of turmeric farmers and 
awareness on turmeric futures market at 1% level of significance. 

On the contrary, considering the factor qualification, among chilli farmers, (χ 2 value =39.494, p 
value=0.000< 0.05) it acts as a significant factor influencing the awareness at 1% level of significance, 
whereas among the turmeric farmers (χ 2 value=7.058, p value =0.315 > 0.05) it is not significantly 
associated at 5% and 1% level of significance. 

Thus there is significant relationship between education of chilli farmers and awareness on chilli futures 
market. As per table 5.5, about 75% chilli farmers are educated and the FMC and NCDEX need to organize 
more awareness programmes about chili futures market to increase their awareness level. 

5.10 CONCLUSION 
This chapter primarily focuses on awareness of commodity futures market among the market participants, 
farmers and traders. It also provides the spot market trading operations among the market participants, 
cultivation practices and farmers’ opinion on environmental conditions.   The chi-square test was employed 
to examine the awareness on futures market in relation to demographic characteristics of market participants. 
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FUTURES AND SPOT 
PRICE DETERMINANTS 
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6.1 INTRODUCTION 
Price determination is a crucial business decision because prices of commodities reflect business volume and 
growth. Prices are determined through demand and supply of the commodities.  Commodities traded in 
recognized commodity exchanges have two prices such as futures and spot prices. Futures prices of 
commodities are impacted by expected demand and supply whereas spot prices are influenced by current 
demand and supply.  Commodity futures and spot prices are the function of economic independent factors.  
This chapter provides the impact of economic independent variables on futures and spot price of chilli and 
turmeric. 

6.2 FACTORS IMPACTING FUTURES AND SPOT PRICES OF CHILLI AND TURMERIC 
As per the econometric analysis, in Chapter IV,  of futures and spot prices of chilli and turmeric, current spot 
price  is not determined  by futures price of both commodities and current futures prices are not based on 
spot price of commodities.  Both chilli and turmeric futures and spot prices were moving in the different 
direction for the given period except chilli futures prices provide direction to some extent. Hence it is 
imperative to study the various economic independent factors influencing the futures and spot price of chilli 
and turmeric. What are the   other causes to make changes in futures and spot prices of commodities?  
Obviously, it is demand and supply. 

The variables are grouped into two broad categories, such as, demand and supply factors. Supply factors 
include rainfall during sowing and growing season of chilli and turmeric and production of the commodities. 
Demand of chilli and turmeric is determined through total consumption which is the aggregate of local or 
domestic or internal consumption and external consumption or export of chilli and turmeric. Hence the 
supply and demand variables are: 

1. Rainfall 
2. Production 
3. Total Consumption including local consumption (domestic) and external export orders). 
The linear regression models employed to understand the relationship between the dependent and 
independent variables are explanatory models and not predictive models. 
6.2.1 Rainfall 
It is an important supply independent variable which determines the total production of both the 
commodities. There are kinds of rainfall which determine the desired output of chilli and turmeric are 

1. Actual rainfall 

2. Normal rainfall or naïve forecast 
Chilli requires 600 -1500 mm rainfall whereas turmeric requires an average of 1400 mm rainfall. Normal 
rainfall indicates average precipitation values over a 30 year period in case of annual rainfall and 30 months 
period in case of monthly rainfall.  Normal rainfall is described as naïve forecast. The following single factor 
regression models are employed to test the relationship between rainfall and futures and spot prices. 

i. Impact of naïve forecast rainfall during sowing season of commodities  on futures prices of chilli and 
turmeric during weather announcement period 

ii. Impact of differentials between  naïve forecast and actual rainfall during growing season of 
commodities on spot prices of chilli and turmeric 

iii. Impact of actual rainfall (one month lag) in growing area on average spot prices of commodities 
iv. Impact of naïve forecast (one month lag) in growing area on average futures prices of commodities 

v. Impact of actual rainfall in growing area on average spot prices of commodities 
The sowing season of chilli is July-August every year whereas turmeric season is June - July every year.  
The growing season, that is, September - October every year in case of chilli and in case of turmeric it is 
between September and November every year. The weather announcement period for both the commodities 
is between April and May every year. 
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6.2.2 Production 
Production increases the supply of commodities and in turn decreases the price. The liner regression 
relationship in relation to production is given below: 

 Differentials  between actual  and normal production influence the average futures price of chilli and 
turmeric 

 Differentials between actual and normal production influence the average spot price of chilli and 
turmeric. 

6.2.3 Total consumption 
When the production of chilli and turmeric remains constant, increased export orders reduce domestic supply 
and in turn enhance the domestic spot price. Total consumption includes both domestic and export orders. To 
avoid multicollianarity between domestic and export orders, the regression model considers only export 
orders. The linear regression relationship in relation to export is given below: 

 Differentials between actual export and normal export orders influence the average futures price of chilli 
and turmeric. 

 Differentials between actual export and normal export influence the average spot price of chilli and 
turmeric. 

Two factor pricing model is employed to test the relationship between the differentials between actual and 
normal production and export orders influence the average futures and spot prices of chilli and turmeric. 

6.2.4 Quantity Arrivals 
Quantity arrivals to the spot market determine the spot price in relation to demand on that particular day.  
Quantities arrived to the spot markets may be consumed within a day or two and invariably unconsumed 
quantities are not stored for a longer period. There is an inverse relationship between quantity arrivals to the 
spot market and spot prices in the market. The relationship between the chilli and turmeric arrivals to the 
respective spot markets and average spot price of the chilli and turmeric is tested. 

6.3 IMPACT OF RAINFALL ON FUTURES AND SPOT PRICES 
Production of chilli and turmeric in the growing area depends upon adequate rainfall.  In turn, adequate 
rainfall during sowing and growing season in Guntur and Erode determines supply of chilli and turmeric 
respectively. This part of the chapter explains the impact of rainfall on futures and spot prices of chilli and 
turmeric. 

Table-6.1: Impact of naïve forecast rainfall on futures prices of chilli 
Commodity Regression Coefficients Standard Error t value Significant 

Chilli (0.400) 0.571 (0.699) 0.516 
Turmeric 3.571 1.179 3.028 0.023 

Source: Secondary data 

Chilli Adj.  R-square = (0.093) and Chilli F value = 0.489 

Turmeric Adj. R-square =.538 and Turmeric F value = 9.167 

Since the ‘t’ value of  chilli is less than 2, it is not significant at 5% level. It is inferred that there is no 
significant relationship between naïve forecast rainfall during sowing season and futures prices of chilli   
during weather announcement period. Hence the estimated rainfall does not impact the chilli futures prices 
during weather announcement period. 

The ‘t’ value of turmeric is greater than 2 significant at 5% level and ‘p’ is value is also less than 0.05. Hence 
there is significant relationship between naïve forecast rainfall during the sowing season and turmeric futures 
prices during the weather announcement period. The estimated rainfall impacts the turmeric futures prices. 

As per table 5.49, in chapter V, about 85% of the farmers opined that heavy rain, over and above the required 
rainfall, impacts production of the crops. Both crops require adequate rainfall. By locking the futures prices 
during the weather announcement period turmeric farmers can get benefited in relation to estimated rainfall 
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or naïve forecast. They can exercise short hedge strategy and they can sell turmeric futures contract first ant 
buy the futures contract later to offset the loss in the turmeric spot market later. The hedging strategies 
employed by the market participants are discussed in the following tables. 

Table-6.1 (a): Turmeric Farmers’ Hedging Strategy 
Impact of Estimated 

Rainfall 
Turmeric Futures 

prices 
Farmers’ Hedging 

Strategy Mechanism Outcome 

If the estimated 
rainfall is sound 
during weather 
announcement 

period the turmeric 
futures price 

increases during 
that period. 

There is positive 
relationship between 

naïve forecast or 
estimated rainfall  

and turmeric futures 
prices during weather 
announcement period 

Short Hedge 
Strategy 

 

Sell turmeric futures 
contract today and 

buy the futures 
contract on the 

maturity. 
On the maturity sell 
the produce in the  

turmeric spot market 

Loss in turmeric spot 
market has been offset 

by profit in the turmeric 
futures market 

(If the turmeric farmer 
had not hedged, there 

would have been a 
greater loss). 

Table-6.1 (b): Turmeric Traders’ Hedging Strategy 
Impact of 

Estimated Rainfall 
Turmeric Futures 

prices 
Traders’ 

Hedging Strategy Mechanism Outcome 

If the estimated 
rainfall is sound 
during weather 
announcement 

period the turmeric 
futures price 

increases during that 
period. 

There is positive 
relationship between 

naïve forecast or 
estimated rainfall  

and turmeric futures 
prices during 

weather 
announcement 

period 

Long  Hedge 
Strategy 

 

Buy turmeric 
futures contract 

today and sell the 
futures contract on 

the maturity. 
On the maturity 
buy the produce 

from the turmeric 
spot market 

Loss  in turmeric spot 
market has been offset 

by profit in the turmeric 
futures market 

(If the turmeric trader 
had not hedged, there 

would have been a 
greater loss). 

Table-6.2: Impact of differentials between Naïve forecast and Actual rainfall 
Commodity Regression Coefficients Standard Error t value Significant 

Chilli 0.001 0.002 0.755 0.484 
Turmeric 0.003 0.004 0.631 0.551 

Source: Secondary data 

Chilli Adj. R square = (0.077) and Chilli F value = 0.570 

Turmeric Adj. R square (0.094) and Turmeric F Value = 0.398 

The liner regression model describes the relationship between   rainfall differential between naïve forecast 
and actual during growing season of commodities and spot prices of commodities in that season. If the 
differentials between naïve forecast and actual rainfall during the growing season are positive, spot prices of 
commodities during that season shrink. 

Since the‘t’ value are less than 2 , there is no significant relationship between spot prices of turmeric and 
chilli  and rainfall differentials between  naïve forecast and actual rainfall. Rainfall differentials between 
estimated and actual rainfall in Tamil Nadu region and Costal Andhra Pradesh do not impact the chilli and 
turmeric spot prices during growing season. 

Table-6.3: Relationship between naïve forecast (one month lag) and futures price 
Commodity Regression Coefficients Standard Error t value Significant 

Chilli 0.000 0.021 (0.008) 0.994 

Turmeric 0.027 0.078 0.351 0.727 

Source: Secondary data 

Chilli  Adj.  R-square = (0.012) and Chilli F value = 0.000 

Turmeric Adj. R-square = (0.009) and Turmeric F value = 0.123 
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Table 6.3 shows the linear regression model which depicts the relationship between naïve forecast (one 
month lag) and average futures prices of chilli and turmeric. Since the ‘t’ values are less than 2, it is not 
significant at 5% level.  It is inferred that estimated rainfall (one month lag) does not impact the average 
futures prices of chilli and turmeric. If the estimated rainfall is greater than the required rainfall or it is good, 
futures prices of chilli and turmeric increase. 

If the relationship is significant, the farmers can employ short hedge strategy and lock the futures prices by 
selling the futures contract to offset the loss in chilli and turmeric spot market later. 

Table-6.4: Impact of actual rainfall (one month lag) on spot prices 
Commodity Regression Coefficients Standard Error t value Significant 

Chilli 0.005 0.018 0.255 0.799 
Turmeric 0.014 0.039 0.362 0.718 

Source: Secondary data 

Chilli Adj. R square = (0.012) and Chilli F value = 0.065 
Turmeric Adj. R square   = (0.010) and Turmeric F Value =0.131 
Table 6.4 shows regression model indicating the relationship between actual rainfall (one month lag) on spot 
prices chilli and turmeric. Since the  ‘t’ values are less than  2, it is not significant at 5% level.  It is inferred 
that actual rainfall (one month lag) does not impact the average spot prices of chilli and turmeric. For 
instance, if the actual rainfall is good in October every year, the spot prices in November increase and there 
may not be much supply in November due to growing season for both the crops which may increase the spot 
prices further. 
As per Chapter V, almost all the farmers do not have adequate storage facility and almost all the traders have 
adequate storage facility. If the relationship is significant, all the farmers can keep their produce in their 
homes and supply them when the previous month rainfall is good.  The market participants, chilli and 
turmeric traders and farmers, can get benefited by supplying their produce by closely watching the actual 
rainfall if the relationship is significant. 

Table-6.5: Impact of Actual rainfall on Spot prices 
Commodity Regression Coefficients Standard Error t value Significant 

Chilli 0.009 0.018 0.495 0.622 
Turmeric 0.034 0.039 0.880 0.607 

Source: Secondary data 

Chilli  Adj. R square = (0.010) and Chilli F value = 0.245 
Turmeric Adj. R square = (0.002) and Turmeric F value = 0.774 
Table 6.5 shows regression model indicating the relationship between actual rainfall on spot prices chilli and 
turmeric. Both commodities’ ‘t’ values are less than   2 it is not significant at 5% level and  it is inferred that 
actual rainfall does not impact  the average spot  prices of chilli and turmeric. 
For instance, if the monsoon rain is good in June, it impacts the chilli and turmeric spot prices in the same 
month.  As per table 5.56, in Chapter V, 80% of the chilli farmers have agreed that they receive sufficient 
rainfall for cultivating chilli. For turmeric, 95% of the farmers agreed that they receive sufficient rainfall. 
The chilli and turmeric farmers, invariably, bring their produce to spot markets between January and March 
every year. If they bring their crops to the spot market after monsoon rain, they can get better spot price if the 
relationship is significant. 
6.4 IMPACT OF PRODUCTION AND EXPORT ORDERS DIFFERENTIALS ON FUTURES AND 
SPOT PRICES 
Production of chilli and turmeric is a function of   acreage and yield. Acreage of chilli and turmeric may not 
be constant in all the time because farmers may rotate the crop depends upon the demand for the commodity 
and yield may be constant in all the times. Table 5.24 and 5.25, in Chapter V, show only 12% of the chilli 
farmers cultivate chilli as a staple crop compared to 9% of turmeric farmers who cultivate turmeric crop as a 
staple crop. 
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Production of chilli and turmeric determines the supply of chilli and turmeric whereas total consumption 
decides its demand. This part of chapter presents impact of production and export orders differentials on 
futures and spot prices of chilli and turmeric by applying the two factor pricing regression model.  
Differentials denote the difference between actual and normal. 

Table-6.6: Impact of production and export orders differentials on Turmeric futures prices 

Price Regression Coefficients Standard Error t value Significant 
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0.004 0.000 0.001 0.000 3.505 (1.421) 0.017 0.215 

Source: Secondary data 

Turmeric Adj. R square = 0.623 and Turmeric F value = 6.775 

Table 6.6 provides the impact of production and export differentials on turmeric futures prices. Since ‘t’ 
value of production differential is greater than 1.895,  it is significant at 5% level of significance and export 
differential is less than 1.895, it is insignificant. Production differentials impact the average futures prices of 
turmeric. 

As per chapter V, 79% of the turmeric farmers opined that they get a yield of about 100 quintals per hectare 
during the favourable conditions and 43% of the farmers had acreage in the range from 1 to 3 acres for 
turmeric cultivation.  The production differential, that is, difference between actual and normal production,   
impacts the turmeric futures prices and export differential does not impact the futures prices. Only 10% of 
the total production of turmeric is exported and the rest 90% is internally consumed. The market participants 
may employ the following hedging strategies: 

Table-6.6 (a): Market Participants’ Hedging Strategy 

Market 
Participant 

Production 
differential 

Hedging 
Strategy Mechanism Outcome 

Turmeric 
Farmer 

If the actual 
production is 

more than naïve 
or normal 

production, 
futures prices 

increase 

Short Hedge 
Strategy 

Sell turmeric futures 
contract today and buy 

the futures contract on the 
maturity.  . 

On the maturity sell the 
produce in the  turmeric 

spot market 

Loss in turmeric spot 
market has been offset by 

profit in the turmeric 
futures market 

(If the turmeric farmer had 
not hedged, there would 
have been a greater loss). 

Turmeric 
Trader 

If the actual 
production is 

more than naïve 
or normal 

production, 
futures prices 

increase 

Long  
Hedge 

Strategy 

Buy turmeric futures 
contract today and sell the 

futures contract on the 
maturity. 

On the maturity buy the 
produce in the Turmeric 

spot market 

Loss  in turmeric spot 
market has been offset by 

profit in the turmeric 
futures market 

(If the turmeric trader had 
not hedged, there would 
have been a greater loss). 
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Table-6.7: Impact of production and export orders differentials on Chilli futures prices 

 
Source: Secondary data 

Chilli  Adj. R square =  0.082 and  Chilli  F value = 1.270 

In case chilli since  ‘t’ value is less than 1.943, it is not significant at 5% level of significance..It is inferred 
that there is no significant relationship between chilli production and export differentials and average annual 
chilli futures prices. There is no impact of chilli production and export orders on chilli futures prices. 

Table-6.8: Impact of production and export orders differentials on turmeric spot prices 

Price Regression 
Coefficients Standard Error t value Significant 
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Spot Price 
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0.001 0.000 0.001 0.000 1.276 0.551 0.258 0.605 
Source: Secondary data 

Turmeric  Adj. R square =  0.294 and Turmeric F value = 2.461 

Table 6.8 provides the impact of production and export differentials on turmeric spot prices. Since the ‘t’ 
values are less than 1.895, it is not significant at 5% level of significance. It is inferred that there is no 
significant relationship between turmeric production and export differentials and average annual turmeric 
spot prices. There is no impact of turmeric production and export orders on turmeric spot prices. 

Table-6.9: Impact of production and export orders differentials on chilli spot prices 
Price Regression Coefficients Standard Error t value Significant 
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0.000 0.000 0.000 0.000 (1.310) 0.086 0.260 0.936 
Source: Secondary data 

Chilli  Adj. R square =  0.023 and  Chilli  F value = 1.070 

Table 6.9 provides the impact of production and export differentials on chili spot prices. Since the ‘t’ values 
are less than 1.943, it is not significant at 5% level of significance. It is inferred that there is no significant 
relationship between chilli production and export differentials and average annual chilli spot prices. There is 
no impact of chilli production and export orders on chilli spot prices. 
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6.5 IMPACT OF QUANTITY ARRIVALS TO THE SPOT MARKET   ON SPOT PRICES 
Quantity arrivals to the spot market determine the spot price in relation to demand on that particular day.  For 
instance, 15 farmers brought 4,000 tonnes of turmeric each in a day to the Erode Regulated Market 
Committee (RMC) and 3 traders wanted to buy 5,000 tonnes each and another 2 traders were waiting to buy 
15,000 tonnes each, certainly spot price of turmeric in the market reduces. Hence, there is an inverse 
relationship between quantity arrivals to the spot market and spot prices in the market. The relationship 
between the chilli and turmeric arrivals to the respective spot markets and average spot price of the chilli and 
turmeric is tested. 

Table-6.10: Impact of quantity arrivals differentials on spot prices 
Commodity Regression Coefficients Standard Error t value Significant 

Chilli 0.78 0.025 (3.230) 0.002 
Turmeric 0.183 0.188 (0.708) 0.48 

Source: Secondary data 

Chilli Adj.  R square = 0.137 and Chilli F value = 10.436 

Turmeric Adj. R square = (0.007) and Turmeric F value = 0.501 

Since the ‘t’ value of chilli  is greater than 2 it is significant at 5% level  whereas turmeric ‘t’ value is less 
than 2. It is inferred that there is significant relationship between quantity arrival and spot prices of chill. In 
case of turmeric there is no significant relationship between quantity arrivals and turmeric spot prices in 
Erode Regulated Market Committee. The relationship between quantity arrived to the chilli yard and chilli 
spot prices are negative and it means that when the quantity arrivals increase the chilli spot prices in Guntur 
Chilli Yard fall. 

Quantity arrivals determine the spot price in Guntur chilli yard whereas it does not have any impact on Erode 
Regulated Market Committee (RMC) spot prices. The difference in result is due to secondary data used. In 
Erode there are four spot markets and Erode RMC quantity arrivals only was taken. The other markets’ data 
are not available for five years to derive regression results. 

Chilli farmers who do not require money immediately need not bring their crop to the spot market so that he 
may get better spot price later. In the same way during the peak season the chilli farmer should not bring 
their crops. If the farmer brings the crops during off peak season, he may get better spot prices. The State 
Government and Guntur AMC can make adequate storage facility for the farmers and they can be greatly 
benefited. 

6.6 CONCLUSION 
The impact of demand and supply independent variables on chilli and turmeric futures and spot prices is 
studied in this chapter. Demand variable such as export orders and supply variables such as rainfall and 
production are taken for study. 

In case of rainfall naïve forecast rainfall, that is normal rainfall, rainfall differential (difference between 
naïve forecast and actual rainfall), naïve forecast (one month lag), actual rainfall (one month lag) and actual 
rainfall are considered for study. Chilli and turmeric futures and spot prices are not influenced by these 
rainfalls to be more specific, 

 There is no significant relationship between naïve forecast rainfall during sowing season of chilli and 
futures prices of weather announcement period whereas it impacts the turmeric futures prices during 
sowing season. 

 Spot prices of chilli and turmeric during growing season  are not impacted due to rainfall differential 
between naïve forecast and actual rainfall 

 Average monthly chill  and turmeric futures prices are not impacted by naïve forecast rainfall (one month 
lag) in Coastal Andhra Pradesh  and Tamil Nadu regions 

 There is no significant relationship between actual rainfall (one month lag) and average monthly chilli 
and turmeric spot prices 



 

Indian Commodity Futures and Spot Markets 

102 

 Average monthly chilli and turmeric spot prices are not impacted by actual rainfall of the month. 

Two factor pricing model is employed to test the relationship between average  futures and spot 
prices of chilli and turmeric and production and export differentials. 

 There is no significant relationship between chilli production and export differentials and average annual 
chilli futures prices 

 There is no significant relationship between chilli production and export differentials and average annual 
chilli spot  prices 

 The production differential, that is, difference between actual and normal production,   impacts the 
turmeric futures prices and export differential does not impact the futures prices. Production and export 
differentials do not impact the turmeric spot prices. 

Another single factor pricing model is employed to test the relationship between quantity arrivals to the spot 
market and spot prices of the market. It is inferred that there is inverse relationship between chilli arrivals to 
Guntur Chilli Yard   and spot prices of chill in the Yard. It indicates that when quantity arrivals increase the 
spot prices of chilli shrink.  In case of turmeric there is no significant relationship between turmeric arrivals 
and turmeric spot prices in Erode Regulated Market Committee. 

From the analysis of chilli and turmeric futures and spot prices determinants, it is inferred that only current 
supply and demand of the respective spot market determine the spot prices of chilli and turmeric and the 
impact of independent demand and supply  factors such as rainfall, production, export orders and quantity 
arrivals to the respective spot markets is very nominal. Hence the market participants, farmers and traders, 
need to watch closely the prevailing chilli and turmeric spot prices in the respective spot markets in order to 
take purchase and sale decisions. The Forward Market Commission (FMC) and commodity exchanges may 
depend upon the spot markets to determine the chilli and turmeric futures prices. 
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7.1 INTRODUCTION 
India is a commodity-based economy and Indian economy largely depends upon the development and 
growth of commodity market. Commodity market has spot and futures market. Commodity futures market 
has emerged as one of the fastest growing segments since liberalization. Commodities futures market in 
India is about three times the size of spot market more than ten times the size of spot market in developed 
countries. As per table 1.3, in Chapter I,   between 2009-10 and 2012-13, agricultural commodities occupy 
77 per cent increase in value of agricultural commodities futures contracts in all 19 recognized commodity 
exchanges. At the same time spot markets are precious to India’s economy and prices, that is, spot and 
futures prices are essential dependent factors to determine the growth and volume of both the markets.  Food 
and agricultural commodity prices in India are primarily determined by domestic demand and supply factors 
and futures market is a platform for price discovery and price risk management for the spot market 
participants. 

Market participants, farmers and traders, need information about future spot price of various commodities for 
the purpose of planning their crop cultivation, future investment and consumption activities. The futures 
price contracts expiring on different months in future can be used to forecast the future spot price of 
commodities as the future prices are determined on the basis of expected future spot prices. The efficacy of 
the futures prices depends upon its precision in estimating the future spot prices. Thus, commodity futures 
market facilitates price discovery. The function of price discovery is essential for agricultural commodities as 
its prices highly fluctuating in nature. 

Spices have a very important role in the international and domestic market in terms of trade. Being a tropical 
country, majority of the people in India regularly use different types of spices for their daily cuisine. India 
produces a wide range of spices. Because of the varying climates - from tropical to sub-tropical to temperate-
almost all spices grow splendidly in India. In reality almost all the states and union territories of India grow 
one or the other spices. As per table 1.5, there is remarkable growth in volume and value of spices futures 
contracts between 2009-10 and 2012-13 in all recognized commodity exchanges. Out of which, chilli had 
441 per cent increase in terms of volume and 488 per cent in terms of value futures contracts and turmeric  
had more than two thousand per cent in terms of  volume and value futures contracts. 

There were studies based on price discovery process and causality spillover by Co-integration and Vector 
Error Correction Model (VECM) on metals and energy in New York Multi-commodity Exchange 
(NYMEX), London Metal Exchange (LME), Chicago Board of Trade (CBOT), China and Indian commodity 
exchanges.  Few studies were undertaken in agricultural commodities such as coffee, wheat, castor seed, 
pepper and gur in Brazilian and Indian commodity exchanges by using VECM modeling. There were only 
limited studies relating to Price discovery process and volatility of futures and spot prices of spices, impact 
of economic independent variables on futures and spot prices and awareness on commodity futures market 
among the market participants. The present study is undertaken to fill up these research gaps found in 
literature review. 

7.2 STATEMENT OF RESEARCH PROBLEM 
Agriculture is an important sector of the Indian economy, accounting for 14% of the nation’s GDP, about 
11% of its exports, about half of the population still relies on agriculture as its principal source of income 
and it is a source of raw material for a large number of industries. Accelerating the growth of agriculture 
production is therefore necessary not only to achieve an overall GDP target of 8 per cent during the 12th Plan 
and meet the rising demand for food, but also to increase incomes of those dependent on agriculture to 
ensure inclusiveness.  Agricultural commodities and its trading have an enormous importance in relation to 
an Indian economy is concerned. The economic growth of a country mainly depends on the welfare of the 
Indian farmers. But today, the farmers are greatly affected by monsoon fluctuations, unethical trade 
practices, high interest on borrowed funds used for cultivation, increase in the prices of fertilizers and other 
inputs cost,  decrease in yield and high fluctuations in agricultural commodity selling prices  and in turn the 
country witnesses farmers committing suicide.  So the Indian farmers must be protected from price 
fluctuations through scientific management of commodity price risk. 

Risk is the crucial element of finance literature and the vital concepts of commodity market are price 
discovery and commodity price risk management.  The role of the commodity futures market is to forecast 
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the spot market price of a commodity at a future date, which is known as ‘price discovery’. The futures 
prices converge with the spot prices at the expiry of the future contracts.  If the farmers manage their future 
spot price properly, which is unknown at the time of harvesting, he can get his commodity cost price and 
thus he can manage commodity price risk effectively. Commodity futures market facilitates effective 
management of commodity price risk by farmers and traders.   Farmers’ and traders’ participation in the 
commodity futures market depends upon their level of awareness about the market  Efficient price discovery 
is possible in commodity futures market provided it has many participants. 

Futures prices of commodities are affected by expected demand and supply and spot prices are impacted by 
current demand and supply. There are independent economic variables impacting the futures and spot prices. 
It is imperative to understand the relationship between these independent variables and futures and spot 
prices of commodities. 

Keeping these issues  relating to commodity futures market the study on ‘A comparative study on Futures 
and Spot Market in Spices  with reference to Chilli and Turmeric’ is undertaken to examine the price 
discovery mechanism of chilli and turmeric futures and spot prices, to study the spot markets trading 
operations and level of awareness on chilli and turmeric futures market among its farmers and traders  and to 
present  the economic independent variables  influencing the chilli and turmeric spot and futures prices. 

7.3 OBJECTIVES OF THE STUDY 
With reference to research problem enumerated earlier,   the major objectives of the study are: 

 To examine the price discovery mechanism and causality between chilli and turmeric futures and spot 
prices 

 To find out the level of awareness towards the functioning of commodity futures market by chilli and 
turmeric farmers and traders and factors which hinder popularity of the commodity futures market 

 To study the various factors that affect chilli and turmeric spot and futures prices and to understand the 
relationship between these variables. 

7.4 METHODOLOGY DESIGN 
The study employs econometric methodology to examine the price discovery process and causality between 
chilli and turmeric futures and spot prices of the selected period, chi-square to test the hypotheses derived 
from primary data and regression Ordinary Least Squares (OLS) to find the impact of independent variables 
such as rainfall, consumption and production on spot and futures prices of chilli and turmeric. The linear 
regression models employed are explanatory models and not predictive models. 

7.4.1 Data Collection and Source of Data 
The data and other information required for the study were collected from both primary and secondary 
sources. Primary data were collected from the respondents directly, using a structured interview schedule and 
the secondary data were collected from various sources including libraries, journals, newspapers, offices of 
the spot markets and websites. 

Primary data were collected from chilli and turmeric producers or farmers and traders to understand the level 
of awareness on chilli and turmeric futures market in Guntur Chilli Yard, Guntur and in all the four spot 
markets of Turmeric in Erode such as Erode Regulated Market Committee, Erode Turmeric Merchants’ 
Association, Erode Agricultural Producers’ Co-operative Society and Gobi Agricultural Producers’ Co-
operative Marketing Society and Duggirla Turmeric Spot market, Guntur district. 

Secondary data such as the daily closing chilli and turmeric prices of  futures and spot  were collected from 
official website of National Commodity & Derivative Exchange Ltd.(NCDEX), Mumbai, daily arrivals of 
chilli and turmeric and the spot market prices were gathered from the  official records of Guntur Chilli Yard 
and  official website of AGMARK (Agricultural Marketing Information Network) respectively,  production 
and export related data of the commodities from the website of Spice Board of India and commodity futures 
trading volume and value from the Forward Market Commission website. 
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7.4.2 Sampling 
A convenience sampling was adopted for the collection of data from the sample respondents. Sample data 
were collected from chilli and turmeric producers and traders using the questionnaire.  Data were collected in 
each category became large enough for analytical purposes (more than 30 respondents in each category). 
7.4.3 Tools of Analysis 
Various statistical tools like averages and percentages have been extensively used for the cross examination 
of the data. For secondary data many Econometric Modeling tools, such as OLS regression, Co-integration, 
Granger causality tests and GARCH models are used. Chi-square test is used to test the hypotheses drawn 
from the primary data.  In addition, Line Graphs and Charts have been used for analytical purposes. SPSS 17 
and Gretl 1.9.11 software packages were used for statistical and econometrical analysis of the data. 
7.5 MAJOR FINDINGS OF THE STUDY 
This part of the chapter presents the major finding of the study 
7.5.1 Price Discovery Mechanism 
The price discovery mechanism and causality between chilli and turmeric spot and futures prices are 
examined using Co-integration and Vector Error Correction Model (VECM) for the given period.  Data 
series were used to determine their stationary of the series using the ADF, PP and KPSS unit root tests which 
have shown that the two series are I(1) for both chilli and turmeric. It is found that there is co-integration 
relationship that exists between futures and spot chilli and turmeric prices in long run and the causality exists 
between the markets. 
In case of chilli, the causality is not bidirectional and it is unidirectional. The results indicate that chilli 
futures price leads the spot price to some extent. The chilli futures market performs the function of 
commodity futures market, namely, discovering the spot price and managing chilli spot price risk. Price 
discovery function in case of chilli future market is efficient and market participants may depend on chilli 
futures market which performs both the functions of futures market, discovering the spot price and managing 
the chilli spot price risk. The causality did not exist in turmeric for the given period and thus causality is 
bidirectional. The results indicate that there is no clear evidence that which market leads the other in long 
run. 
Generalized ARCH or the GARCH model is used to measure the volatility of chilli and turmeric returns. 
Volatility of chilli and turmeric returns is highly persistent. The effect of any shock in volatility of returns of 
chilli and turmeric die out gradually. 
7.5.2 Awareness on Chilli and Turmeric Futures Market among the Market participants 
This part of the chapter presents the major findings pertaining to level of awareness on chilli and turmeric 
futures market among the market participants. 
7.5.2.1 Demographic profile of respondents 
 Chilli traders are comparatively younger than turmeric traders. 48% of the turmeric traders were above 50 

years. 45% of the chilli traders were below 40 years. Chilli farmers were relatively younger than the 
turmeric farmers. 49% of the turmeric farmers were above 50 years. Only 19% of the chilli farmers were 
above 50 years. 20% of the chilli farmers were below 30 years compared to 3% of the turmeric farmers. 

 Chilli traders were better educated than turmeric traders. 67% of the turmeric traders were graduates and 
post graduates. However 88% of the chilli traders were graduates and post graduates. Turmeric farmers 
were better educated than chilli farmers. Only 15% of the turmeric farmers were uneducated. However 
23% of the chilli farmers were uneducated. 

 Chilli traders are more affluent than turmeric traders. 33% of the turmeric traders had an income level 
above 4 lakhs whereas 42% of the chilli turmeric traders had an income level above 4 lakhs. Chilli 
farmers are more affluent than the turmeric farmers. 100% of the turmeric farmers had an income level 
below 4 lakhs. 16% of the chilli farmers had an income level above 4 lakhs. 

7.5.2.2 Chilli and Turmeric Cultivation Practices 
 37% of the chilli farmers grew teja variety of chilli, 18% 334 chilli variant, 20% the S4 variant and the 

remaining 25% grew other varieties of chilli. 98% of the turmeric farmers grew the hybrid variety of 
turmeric and the remaining turmeric farmers grew the finger variety.  While considering the duration of 
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farming, it is found that 58% of the turmeric farmers have been farming for more than 15 years. However 
37% of the turmeric farmers were engaged in the turmeric farming for a span of 3 – 7 years. 

 In case of the total area undertaken for farming, it was found chilli farmers were engaged with more area 
for farming than turmeric farmers. 28% of the chilli farmers and 16% of the turmeric farmers had more 
than 5 acres for farming. 

 It was found that chilli farmers have more acreage in terms of chilli production. 53% of the chilli farmers 
had acreage in the range of 1 – 3 acres exclusively for cultivating chilli. For turmeric farmers, the figure 
stood at 44%. 

 Chilli farmers are more consistent in cultivating chilli crop compared to turmeric crop. It was found that 
only 13% of the chilli farmers cultivated chilli as a staple crop compared to 9% for turmeric. 

 It was found the average annual production was higher among the chilli farmers than the turmeric 
farmers. 43% of the chilli farmers had an annual production in the range of 40 – 80 quintals and 21% of 
the turmeric farmers had an annual production in the range of 40 – 80 quintals. 

 When the yield per hectare of chilli and turmeric crop under favorable condition was compared, it was 
concluded 76% of the farmers get a yield of 100 – 300 quintals of chilli per hectare during favorable 
conditions. 79% of the turmeric farmers get a yield less that 100 quintals per hectare. 

 The yield per hectare of chilli and turmeric crop under unfavorable condition was compared. 45% of the 
chilli farmers get a yield of 50 – 75 quintals of chilli per hectare. 31% of the chilli farmers get a yield less 
than 50 quintals of chilli per hectare. 100% of the turmeric farmers get a yield less than 50 quintals during 
unfavorable conditions. 

 The farmers’ opinion on the fluctuations of the climate conditions on the yield of the crop was gathered. 
85% of the farmers agreed that there is variation in the yield of the chilli due to changes in climate. 93% 
of the turmeric farmers agreed that there is a change in the yield of turmeric due to changes in climate. 

 The different sources of water used by the chilli and turmeric farmers were studied. For chilli bore well, 
lake and the monsoon rain were major sources of irrigation. For turmeric crop, bore well and canal were 
major source of irrigation. 

 On studying the dispersal of energy subsidy from the government, it was found 73% of the chilli farmers 
and 98% of the turmeric farmers do not get any energy subsidy from the Government. 

 With regard to financing farming activities. 74% of the chilli farmers depended on a mix of own and 
borrowed funds for financing chilli farming. 54% of the turmeric farmers were financed through a mix of 
own and borrowed funds for their farming. 

 It was found that 50% of turmeric farmers obtained loan from local co-operative societies. 54% of the 
chilli farmers obtained loan from local money lenders. On while studying the interest rate charged for 
taking loans for farming, it was found the chilli farmers paid a higher rate of interest for taking loans for 
growing the  chilli because they borrow from the local money lenders who charge higher interest. 35% of 
the chilli farmers paid an interest more than 24% while 69% of the turmeric farmers paid interest in the 
range of 18 – 24%. The cost on borrowed funds used for cultivation is high and therefore it increases the 
cost of cultivation. 

 On the study on financial assistance from the Government in the form of subsidies, it was found that 98% 
of the chilli farmers don’t receive any financial assistance from the State or Central Government and 75% 
of the turmeric farmers don’t receive any subsidy. 

7.5.2.3 Turmeric and Chili Spot Market Operations among the Traders 
 From the study, it was found that all chilli and turmeric traders were aware of the difference in the prices 

between the spot markets and were aware of the arbitrage opportunities available. 
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 100% of the chilli traders utilized the arbitrage opportunity to make profits due to the difference in the 
chilli prices between the markets. Only 98% of the turmeric traders utilized the arbitrage opportunity due 
to price differences  between turmeric spot markets 

 78% of the chilli traders take arbitrage opportunity when there is a price difference of Rs 200 – 300 per 
quintal of chilli. 55% of the turmeric traders take arbitrage opportunity when the price difference is in the 
range of Rs.100 – Rs.200 per quintal for turmeric. When the arbitrage opportunities are available in the 
spot markets itself, the traders may not be interested to take opportunity from the futures market. 

 98 % of the chilli traders prefer to trade more than 20 quintals in a day when participating in daily trade. 
32% of turmeric traders preferred to trade between 10-15 quintals per day of turmeric. 

 More number of turmeric traders owned storage facility compared to chilli traders. 92% of the chilli 
traders own their own storage facility while 97% of the turmeric traders have their own storage facility. 
Almost all the chilli and turmeric traders have their own godown facility. The storage facilities assist the 
traders to deliver the commodity entering through the futures contracts. 

 On the study based on the spot market participation, it was found that 59% of the traders participate in all 
the spot markets in Erode - Regulated Market Committee, Turmeric Merchants’ Association, Erode 
Agricultural Producers’ Co-operative Society and Gobi Agricultural Producers’ Co-operative Marketing 
Society. In case of chilli all the traders buy from Guntur Chilli Yard which is the largest chili spot market. 

 With regard to the export of chilli, it was found that 47% of the traders export their crops to Middle East 
and 63% of the turmeric traders export to the same place. It was found that 55 % of the chilli and turmeric 
sales incurred from North Indian states. 

7.5.2.4 Awareness on Turmeric and Chili Futures Market among the Traders 
 On the awareness of the existence of commodities future market, 92% of the chilli traders were aware of 

the existence of chilli futures market compared to 83% the turmeric traders. Almost all the chilli and 
turmeric traders were aware of the futures market. It was found that 51% participated in the chilli futures 
market and 66% participated in the turmeric futures market 

 On the duration of participation in the commodity future market, it was found that 79% of the chilli 
traders have been participating for 5 – 7 years and 45% of the turmeric traders have been participating for 
5 – 7 years. 

 In relation to the frequency of participation in futures market, 75% of the chilli traders participated in the 
chilli’s futures market regularly and 73% of the turmeric traders participated in the turmeric futures 
market regularly. 

 On the study of the number of times the traders have been participating, it was found that 71% of the 
chilli traders participate in the futures market only once in a month and 36% of the turmeric trader 
participate once in a week and 48% of the turmeric traders were interested in 6 month contracts. 
Predominately turmeric traders use futures market more for speculation rather than for hedging whereas 
chilli traders use futures market to hedge the spot price risk and not for short term gain. 

 On the study of the margin money required in the commodity market, 82% of the chilli traders did not 
find the margin money a hindrance from participating in the chilli’s futures market. 91% of the turmeric 
trader did not feel that the margin money was too much. 

 Based on the physical quantity taken for delivery from commodities futures market, 54% of the chilli 
traders took delivery in the range of 100-250 tons of chilli and 58% of the turmeric traders took delivery 
in the same range. 

 It is found that 65% of the chilli traders and 76% of the turmeric traders agreed that commodity market 
does play an important role in price protection. 
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 68% of the chilli traders agreed that chillis futures and 70% of the turmeric traders agreed turmeric 
commodities helps in the price discovery of the respective commodities. 

 75% of the chilli traders and 58% of the turmeric traders agreed that the futures and spot prices do not 
move in tandem. 

 89% of the chilli traders and 94% of the turmeric traders disagreed that the traders association provides 
help in commodity futures trading. 

 It was found that that 12% of the chilli traders and 40% of the turmeric traders felt that sufficient 
programs are conducted by the commodity exchanges to provide awareness on futures market. 86% of the 
chilli traders and 46% of the turmeric traders participate in the awareness workshops conducted by 
commodity exchanges. 

 100% of the participated chilli traders’ and. 91% of the participated turmeric traders agreed that sufficient 
the information is provided at the awareness programs conducted by the commodity exchanges. 

 83% of the chilli traders and 72% of the turmeric traders agreed they were encouraged to participate in 
futures market at the awareness programs conducted by the commodity exchanges. 

 Based on the study of the factors discouraging the traders from participating at the commodity futures 
market, 51% of the chilli traders and 48% of turmeric traders were discouraged because it is a highly 
complex market. 

 Following the study, it was found that 52% of the chilli traders and 48% of the turmeric traders are likely 
to participate in commodity futures trading in the future. 

 Based on the feedback provided about the functioning of the spot market, 100% of the chilli and turmeric 
traders were satisfied with it. 

 100% of the chilli and turmeric traders found the spot market staff to be supportive about the service 
offered. 

7.5.2.5 Awareness on turmeric and chili futures market among the farmers 
 From the study it was found that 99% of the chilli and 86% of the turmeric farmers are not aware of the 

futures market. Hence, almost all the farmers are not aware of the chilli and turmeric futures market and 
none of the farmers participated in the commodity futures market. 

 The study showed 99% of the chilli farmers were not aware of any awareness programs conducted by 
commodity exchanges. 95% of the turmeric farmers are not aware of such programs. Hence, almost both 
the farmers are not aware of such programs. 100% of the turmeric farmers who participated in the 
awareness programs agreed that the programs provide sufficient information required for participating in 
the commodity futures market. 

 It was found that 33% of the participated turmeric farmers agreed sufficient encouragement was given 
through education programs and 100% of the participated chilli farmers agreed that the education 
programs provide sufficient encouragement. 

 The major factor discouraging the farmers from participating in the commodity futures market was the 
complexity.  26 chilli famers and 67 turmeric farmers were discouraged from participating in the turmeric 
future market because it is too complex for them to understand. 

 On an average only 50% of the respondents have plans to participate in the futures market in the future. 

 From the study it was found a greater number of turmeric farmers have been participating in the spot 
market for longer periods of time. Only 3% of the chilli farmers have been participating in the spot 
market for more than 15 years. However 24% of the turmeric farmers have been involved in the spot 
market for more than 15 years. 
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 The turmeric farmers were more satisfied with the functioning of the turmeric spot market. 59% of the 
chilli farmers are satisfied with the functioning of the chilli spot market. Surprisingly 98% of the turmeric 
farmers are satisfied with the functioning of the turmeric spot market. 

 The study showed turmeric farmers were much more satisfied with the support provided by the turmeric 
spot market. Only 24% of the chilli farmers happy with the chilli spot market staff. However 96% of the 
turmeric spots market staff was satisfied with the turmeric spot market staff. 

7.5.2.6 Test of Awareness on futures market among the market participants 
 There is no significant relationship between participation in chilli futures market and demographic 

characteristics of the chilli traders such as age, education and income at 5% and 1% level of significance 

 The frequency/ intervals at which chilli trades trade in futures market are also independent of these 
demographic factors at 5% and 1% level of significance 

 There is no significant relationship between age of chilli traders and awareness on chilli futures market 
and income of chilli traders and awareness on chilli futures market. There is significant relationship 
between qualification of chilli traders and awareness on futures market at 1% level of significance 

 Participation in turmeric futures market is associated with age, income and qualification in the case of 
turmeric traders. 50% turmeric farmers are interested to participate in the turmeric futures market in the 
future. Hence the FMC and commodity exchanges can organize the effective training programmes to 
enhance more turmeric farmers’ participation in the futures market so that speculators can be regulated 

 There is no significant relationship between demographic factors of turmeric traders such as age, income 
and education and awareness on turmeric futures market at 5% and 1% level of significance 

 There is no significant relationship between age of chilli farmers and awareness on chilli futures market 
and income of chilli farmers and awareness on chilli futures market at 5% and 1% level of significance. 
But there is significant relationship between education of chilli farmers and awareness on chilli futures 
market at 1% level of significance 

 Age is a significant factor which is associated with awareness on turmeric futures market at 5% level of 
significance. There is a significant relationship between income of turmeric farmers and awareness on 
turmeric futures market at 1% level of significance. But there is no significant relationship between 
qualification of turmeric farmers and awareness on turmeric futures market at 5% and 1% level of 
significance. 

7.5.3 Futures and Spot Price Determinants 
The impact of demand and supply independent variables on chilli and turmeric futures and spot prices is 
studied in this chapter. Demand variable such as export orders and supply variables such as rainfall and 
production are taken for study.  The summary of relationships is given below: 

 There is no significant relationship between naïve forecast rainfall during sowing season of chilli and 
futures prices of weather announcement period whereas it impacts the turmeric futures prices during 
sowing season. 

 Spot prices of chilli and turmeric during growing season  are not impacted due to rainfall differential 
between naïve forecast and actual rainfall 

 Average monthly chill  and turmeric futures prices are not impacted by naïve forecast rainfall (one month 
lag) in Coastal Andhra Pradesh  and Tamil Nadu regions 

 There is no significant relationship between actual rainfall (one month lag) and average monthly chilli 
and turmeric spot prices 

 Average monthly chilli and turmeric spot prices are not impacted by actual rainfall of the month. 
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Two factor pricing model is employed to test the relationship between average futures and spot prices of 
chilli and turmeric and production and export differentials. 

 There is no significant relationship between chilli production and export differentials and average annual 
chilli futures prices 

 There is no significant relationship between chilli production and export differentials and average annual 
chilli spot  prices 

 The production differential, that is, difference between actual and normal production,   impacts the 
turmeric futures prices and export differential does not impact the futures prices.  Turmeric production 
and export differentials do not impact the turmeric spot prices. 

Another single factor pricing model is employed to test the relationship between quantity arrivals to the spot 
market and spot prices of the market. It is inferred that there is inverse relationship between chilli arrivals to 
Guntur Chilli Yard   and spot prices of chill in the Yard. It indicates that when quantity arrivals increase the 
spot prices of chilli shrink.  In case of turmeric there is no significant relationship between turmeric arrivals 
and turmeric spot prices in Erode Regulated Market Committee. 

From the analysis of chilli and turmeric futures and spot prices determinants, it is inferred that only current 
supply and demand of the respective spot market determine the spot prices of chilli and turmeric and the 
impact of independent demand and supply factors such as rainfall, production, export orders and quantity 
arrivals to the respective spot markets on chilli and turmeric futures and spot prices is very nominal. Hence 
the market participants, farmers and traders, need to watch closely the prevailing chilli and turmeric spot 
prices in the respective spot markets in order to take purchase and sale decisions. The Forward Market 
Commission (FMC) and commodity exchanges may depend upon the spot markets to determine the chilli 
and turmeric futures prices. 

7.6 CONCLUSIONS AND RECOMMENDATIONS 
7.6.1 Conclusions 
Commodity market has two markets, futures and spot market.  Commodity futures market has emerged as 
one of the fastest growing segments since liberalization. Spot markets are precious to India’s economy. 
Futures market acts as a platform for price discovery and price risk management for the spot market 
participants. In any agriculture-dominated economy, like India, farmers face not only yield risk but price risk 
as well. Commodity futures market has an essential role to play in the price risk management process, 
especially in agriculture.  The market participants, farmers and traders, can plan their crop cultivation, 
production and consumption of commodities in advance only when they get price signals which are provided 
by futures market. Conceptually, there is always integration between futures and spot market of 
commodities. Does the relationship between futures and spot market exist? Yes, it does. It is possible only 
when the futures market is dominated by the market participants, farmers and traders, as it is witnessed in 
any commodity spot market. 

Commodity futures contracts were increased by 120 per cent in term of value from 2009-10 to 2012-13. Out 
of which agricultural commodities occupy 77 per cent increase in value of agricultural commodities futures 
contracts in all the recognized exchanges. Among all the agricultural commodities, India is the largest 
producer, consumer and exporter of spices in the world. The production of spices in the country has 
registered a substantial increase over the last ten years with average annual growth of 5.8%.  Chilli is the 
major spice crop occupying about 25% of area under cultivation and contributing 22% of total spice 
production in the country while turmeric accounts for 6.8% of area with 19.6% share in production. 

Despite the continuance of global recession and economic slump in the overseas market, India’s spices 
exports have crossed the Rs.10,000 crore mark. A total of 6,59,170 tones of spices and spice products valued 
at Rs. 11,171.16 crore ( $2040.18 million) has been exported in 2012-13 against 5,75,270 tones valued Rs. 
9783.42 crore ( $2037.76 million) in 2011-12.  It is for the first time that the growth in volume of exports 
registered in all time high of 22% and 14% in value.  The chilli exports were increased by 281 per cent from 
2001-02 to 2012-13 and turmeric exports increased by 112 per cent in terms of quantity exported.  In spices 
futures market, it had registered an increase in value by 152 per cent and in volume by 163 per cent from 
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2009-10 to 2012-13. Out of which Chilli had four times increase in volume and value of futures contracts 
and turmeric had more than two thousand per cent in terms of volume and value. 

The present study focuses on the comparative study of futures and spot market in spices with reference to 
Chilli and Turmeric with  objectives of  examining the price discovery process and causality between chilli 
and turmeric futures and spot prices, studying the chilli and turmeric spot market operations, understanding  
the awareness on commodity futures market among the market participants, that is farmers and traders, level 
of  usage of the market to hedge the commodity price risk and factors that discourage the use of commodity 
futures market and studying  the triggers that impact the chilli and turmeric spot and futures prices. 

The study results show co-integration relationship that exists between futures and spot chilli and turmeric 
prices in long run and the causality exists. In case of chilli, the causality is not bidirectional and it is 
unidirectional. The results indicate that chilli futures price leads the spot price to some extent. The chilli 
futures market performs the function of commodity futures market, namely, discovering the spot price and 
managing chilli spot price risk. The causality did not exist in turmeric for the given period and the causality 
is bidirectional. The results indicate that there is no clear evidence that which market leads the other in the 
long run.  The fundamentals of demand and supply in the spot market decide the prices of commodities in 
spot market.  The impact of demand and supply independent variables on chilli and turmeric futures and spot 
prices is studied by use of linear regression single factor and two factor pricing models. The results show that 
the impact of independent demand and supply factors such as rainfall, production, export orders and quantity 
arrivals to the respective spot markets on chilli and turmeric futures and spot prices is very nominal. 

The primary data analysis shows that almost all the chilli and turmeric farmers and about 25 per cent of the 
traders are not aware of the futures market. Thus there is a lot of scope for growth of futures contracts among 
the chilli and turmeric market participants. The exchange-specific problems like thin volume and low market 
depth, infrequent trading, lack of effective participation of trading members, non-awareness of futures 
market among farmers, no well-developed spot market in the vicinity of futures market, poor physical 
delivery, absence of a well-developed grading and standardization system and market imperfections have 
been found as the major deficiencies retarding the growth of futures market. Only when, these problems are 
addressed by proper policy perspectives, the efficiency of these commodity futures market, especially in the 
agricultural sector can be improved to make the futures contracts as successful instruments in the commodity 
market. 

The future of futures market in respect of agricultural commodities in India, calls for a more focused and 
pragmatic approach from the Government. The Forward Markets Commission and SEBI have a greater role 
in addressing all the institutional and policy level constraints so as to make the agricultural commodity 
futures and derivatives a meaningful, purposeful and vibrant segment for price risk management in the 
Indian agriculture. Thus the present research study has enormous scope for further research on the topic 

7.6.2 Recommendations 
Recommendations are provided to improve the popularity of commodity futures market with emphasis on 
chilli and turmeric futures market which are divided into two broad categories, commodity exchange specific 
recommendations based on interview with chilli and turmeric farmers and traders and general 
recommendations. Recommendations are also presented to improve the functioning of chilli and turmeric 
spot markets. 

7.6.2.1 Commodity Exchanges related recommendations 
This part of the chapter provides recommendations by chilli and turmeric market participants pertaining to 
commodity exchanges norms and regulations and its functioning. 

7.6.2.1.1 Easing quality norms and regulations 
More than 40 per cent of the respondents opined that futures market has lot of regulations and quality norms 
of commodities traded. The exchange specifies the specific quality with regard to chilli and turmeric futures 
contract in terms of size, colour and variety. Turmeric and chilli have many varieties which are traded in the 
spot markets. The common varieties of chilli such as Teja, S4 Type, 273 chilli and Super 10 and in case of 
Turmeric there are Finger, Bulb and Salem Variety.  NCDEX has launched new chilli – Teja contract on 
April 11, 2014 with an option to take delivery directly from the sellers’ godown by abolishing existing 334 
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chilli futures contracts.  The hybrid chilli, teja contract, is launched with Khammam ( Telangana) at the 
delivery center and Guntur ( Andhra Pradesh) as the additional delivery center. Likewise the exchanges need 
to bring in common varieties of turmeric and chilli in futures contracts to benefit the farmers and traders. The 
chilli and turmeric traders opined that norms and regulations with regard to trading, clearing and settlement 
are also need to be relaxed. Hence the commodity regulator gradually needs to relax the quality norms to 
have greater participation of farmers and traders in futures market. 

In a bid to revive trading in interest in commodity markets, the Forward Market Commission, recently, has 
exempted sellers who have deposited goods in an exchange-accredited warehouse from paying an initial 
margin. However they have to pay mark to market margin at end of the day depending on the price moment 
of the particular commodity stored in the warehouse. The cash requirement to fulfill the margin requirement 
is about Rs.10,000 to 15,000 they have to deposit at the time of entry in the market, maintain mark-to-market 
margin and tender period & delivery period margin which was 2-3 times higher than normal margin 
requirement is so high that the market participants  need finance.   The regulator may exempt the farmers 
who deposit their produce in spot market designated Regulated Market Committee (RMC) accredited 
warehouses from paying an initial margin and additional margin to enhance their participation in commodity 
futures market. Policy should also aim to reduce the margin money in commodities where there is less price 
volatility so as to increase the market depth. 

The average total production of chilli and turmeric per farmer is well below 

the lot size on commodity futures and leaving home requirement aside,  the marketable surplus with them did 
not qualify the lot size, hindering them to take part in commodity futures. Hence the market regulator may 
reduce the lot size and bring in slabs with regard to lot size in proportion to farmers’ average annual 
production. 

7.6.2.1.2 More delivery centers and warehouses and transparency in delivery system 
In case of chilli till April 15, 2014 there was only one delivery center at Guntur and turmeric has Nizamabad 
and Erode. Though both Tamil Nadu and Andhra Pradesh constitute major share of production of turmeric in 
the country,   Turmeric is grown in 4 districts in Andhra Pradesh, 4 districts in Tamil Nadu, 2 districts each 
in Karnataka and Maharashtra and 1 district each in Kerala and Orissa. The present system of having one or 
two delivery centers may limit the futures contracts volume. FMC can allow more delivery centers to 
enhance more participation in chilli and turmeric futures market. 

Most of the turmeric and chilli traders felt that there is lack of transparency in delivery in designated delivery 
centers of commodity exchanges. The staffs at the exchanges need to adhere the rules relating to delivery 
regardless of market participants’ background.  Policy directives should ensure certain percentage of contract 
linked to compulsory physical delivery and off-take to avoid too much of speculation. 

Exchanges designated warehouse is not available in Erode which has four major Turmeric spot markets. 
Guntur and Erode do not have exchange recognized laboratory facilities. FMC may permit more warehouses 
in proximity to turmeric spot markets and laboratory facilities in Guntur and Erode. 

7.6.2.1.3 Awareness Programmes 
During 2012-13 there were 585 awareness programs were organized for various participants such as farmers, 
processors, exporters; banks warehouse officials, cooperatives, members of exchanges and their clients.  
Multi Commodity Exchange in its continuous to reach as many farmers to disseminate price information of 
commodities among farmers. NCDEX has organized various Commodity Market Awareness Programs in 
association with Business Line in various part of the country to educate the market participants. More than 
70 per cent of the chilli and turmeric farmers opined that they do not participate in futures market due to lack 
of information about the futures market. Moreover 99% of the chilli farmers were not aware of any 
awareness programs conducted by commodity exchanges and 95% of the turmeric farmers are not aware of 
such programs. 

The programs organized by commodity exchanges were not sufficient in relation to number of participants in 
the spot market. The commodity exchanges need to organize more exclusive awareness programs for farmers 
and traders to improve their participation in chilli and turmeric futures market. FMC must come out with a 
long term market participants’ education strategy. Market Participants’ education is the best way to empower 
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them and hence the issue needs special attention. A well-informed market participants’ base shall create 
greater trading liquidity and help in avoiding price manipulations. Audio visual programs in select villages 
and use of TV publicity to intensify the awareness on commodity futures market are some of the initiatives 
that the exchanges can concentrate upon.  Farmers’ can also be educated about futures market through NGOs 
intervention. 

7.6.2.1.4 Introduction of local language in trading platform 
The commodity exchanges specify the contract specifications, futures price quotes in trading platform and 
other notifications in English. Most of the participants, farmers and traders, feel that the futures contracts are 
not meant for them and they opined that it is meant for specific group of participants.  Educational profile of 
chilli and turmeric traders and farmers states that they are not much educated to understand English. If the 
exchanges come out with the trading platform and contract specification, both in English and local 
languages, that is Telugu and Tamil, it will certainly augment the participation by chilli and turmeric 
participants. Speculation is greatly reduced when market participants operate in the futures market and real 
futures prices can be arrived at. 

More than 80 per cent of the respondents opined that commodity futures market is complex and is very 
difficult to understand. Accessibility to the futures market by the market participants depends upon removal 
of fear among the farmers by introducing local languages in the trading platform. 

7.6.2.1.5 Trading in futures market only by market participants. 
Unlike equities commodities differ in terms of quality and variety. Commodity market participants 
understand better the fundamentals of supply and demand, cropping pattern and commodity spot market 
operations. Though the speculators offer liquidity to futures market, excessive speculation discourages the 
market participants to operate in the futures market. Turmeric and chilli traders and farmers are of the 
opinion that only the real market participants need to participate in futures market.  Their participation makes 
them to understand the very existence of the market and enhance the popularity of the futures market. They 
may get benefits such as discovering the commodity prices in advance and managing commodity price risk. 

7.6.2.1.6 Linkage with spot prices 
More than 45 per cent of the chili and turmeric traders are of the view that price discovery is not possible 
through futures market and 30 per cent of the respondents have the fear of losing money in futures market 
and they are of the opinion that there is lot of disparity between spot and futures prices.  According to cost of 
carry model the futures prices are always higher than the spot prices on account of interest and storage cost at 
the time of entering into the contract. As per Chapter IV, co-integration results show that there is long run 
equilibrium relationship between chilli and turmeric futures and spot prices. Chilli and turmeric market 
participants can rely upon futures prices to hedge the price risk. 

However, commodity exchanges may take extra care in determining commodity futures prices and monitor   
the futures and spot prices movements on daily basis. Incessant intervention by the regulator and exchanges 
in lowering the disparity between futures and spot prices certainly improve the confidence of the market 
participants on the futures market. 

7.6.2.2 General Recommendations 
General recommendations with regard to overall functioning of the exchanges and the policy implications 
are presented in this part of the chapter. 

7.6.2.2.1 Amendments in FCRA Bill 
Commodity futures trading turnover is 70% of the turnover witnessed in equities. It can, in fact, outperform 
equities but for lack of initiatives from the Government. One of the factors inhibiting growth in futures 
trading is the delay in getting Parliament’s nod to amendments to the Forward Contracts (Regulation) Act 
(FCRA), 1952, though the Cabinet approved the Bill. The amendment Bill has been pending for almost a 
decade now.   The bill seeks to provide more autonomy and power to the Forward  Markets Commission, the 
commodity market regulator,  to regulate the commodity markets effectively  The Bill will also pave way for 
introduction of products such as options in commodity markets. It will benefit all the stakeholders including 
farmers, who can take advantage of the price discovery mechanism. 
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The Bill  also seeks to provide financial autonomy by allowing FMC to collect fees from brokers and also 
levy fines on them in case of regulatory transgression, in the same manner as Securities Exchange Board of 
India (SEBI).   It would also facilitate the entry of institutional investors and aims to pave the way for 
introduction of new products. The Bill, once approved by Parliament, will bring the Indian Commodity trade 
at par with global practices by replacing a 62–year-old law. The new FCRA will also pave the way to 
introduce new tools   for hedging and price risk, bringing about better price discovery. 

Hence, the Government should pass the Forward Contract Regulation Amendment (FCRA) Bill 2010 at the 
earliest, which shall provide administrative and financial autonomy to Forwards Market Commission (FMC) 
and also provide FMC the adequate powers to regulate commodity market and penalise any kind of insider 
trading and price manipulations. 

7.6.2.2.2 Integration of spot and futures markets 
There must be alignment of spot and futures trade in the commodities markets to help farmers realize better 
price for their produce. Spot markets are tied up with the soil of the land and climatic conditions. The 
alignment of spot market with futures market will benefit the farmers more. Futures market can serve as 
adjunct to the spot market.   Exchanges designated warehouses are located far away from the spot market.  
The farmers who want to participate in the futures market have to transport the commodities in far distance. 
Exchanges recognized warehouses have to be located nearby turmeric spot markets in Erode and chilli spot 
market in Guntur to facilitate the farmers to participate in futures trading. 

7.6.2.2.3 Sharing success stories of Market Participants 
Based on the primary data analysis, on an average  50% of the respondents have plans to participate in the 
futures market in the future provided they are educated well about the functioning of the market and they are 
ready to  fulfill the present norms of the exchanges to trade in the market. Those farmers can be identified 
and can be offered intensive training in villages. Once they experience the futures market and its benefits 
they can, in turn, share their success stories with the other fellow farmers. Success stories by experienced 
farmers can motivate others farmers to participate in the futures market. 

7.6.2.2.4 Banks Participation in commodity futures market 
At present banks and financial institutions are not allowed to participate in the commodity futures market. 
Direct participation of the farmers in the commodity futures markets is somewhat difficult at this stage as the 
large lot size, daily margining, and high membership fees etc., woks as a deterrent for farmers’ participation 
in the futures markets. Farmers can directly benefit from futures market if institution such as banks, 
insurance companies and post offices initiate to act as aggregators on behalf of the farmers.  Commodity 
exchanges can take initiatives as social responsibility to educate and encourage farmers.  Then the banks, 
especially the public sector banks which are deep rooted in various parts of India through wide network of 
branches in small villages can definitely reach to farmers by a long way. 

For instance, State Bank of India, Canara Bank and India Post are having their presence in almost every 
corner of India.  If these banks and post offices start providing the service of commodity trading, then Indian 
farmers would be rich farmers and will surely receive the adequate value of their labour.  Banks participation 
in the commodity futures platform will not only bring in the much needed liquidity but also work in their 
interest as they already lend against commodity stored at exchange-accredited warehouse. This will enable 
them to hedge their risk against warehouse lending.   The banks can play a very important role to encourage 
farmers by acting as a broker or sub-broker for the commodity exchanges and promising a better price for 
their commodities. 

7.6.2.2.5 Effect of Commodities Transaction Tax (CTT) 
CTT on non-agricultural commodities futures contracts was effective from July 01, 2013. The Government 
imposes 0.01 % of the price from this date.  Futures contracts on all agricultural produce except processed 
agricultural items will be exempt from CTT. There was no distinction between derivative trading in the 
securities market and derivative trading in the commodities market – only the underlying is different.  As 
many as 23 specified agricultural commodities have been exempted from this levy. The agricultural 
commodities on which the tax will not apply include chilli, turmeric, almond, barley, cardamom, castor seed, 
channa, coriander, pepper, mustard seed, soya bean, and wheat.  Levy of CTT reduces turnover and volume 
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of futures contracts on non-agricultural commodities for the past 6 months. At this nascent stage of 
commodity futures market CTT is not desirable and chilli and turmeric traders are of view that CTT should 
not extend to agricultural commodities which would dampen futures market participation in the future. 

7.6.2.3 Recommendations to improve the functioning Chilli and Turmeric Spot Markets 
This part of the chapter presents the recommendations to improve the chilli and turmeric spot markets based 
on the interview with the farmers and traders. 

7.6.2.3.1 Complete automation of spot markets 
Well-organized spot markets must be developed, ensuring transparency and trading efficiency. Electronically 
traded spot markets must be developed and warehousing, testing labs as well as other eco-system linkages 
must be established. Turmeric and chilli traders opined that the whole processes of trading in the  spot 
markets such as different  price quotes offered by traders, auctioning system,  fixation of prices, identifying 
the traders who quote the highest prices, weighing the quantity and its delivery to the traders need to be 
automated to bring in transparency.  They suggested the following measures to improve the functioning of 
turmeric and chilli spot markets: 

 display of price quotes offered by the traders  on the monitor 

 Computerized auction system 

 SMS (Short Messaging Service) facility to the traders whose price quotes got finalized 

 Computerized weighing and billing 

7.6.2.3.2 Single point location of all spot markets in Erode 
There are four spot markets in Erode such as Erode Regulated Market Committee (RMC), Erode Turmeric 
Merchants’ Association, Erode Agricultural Producers’ Co-operative Society and Gobi Agricultural 
Producers’ Co-operative Marketing Society which are located at different places within 15 kilometers radius. 
Every day Erode Turmeric Merchants’ Association starts by 7.00 am, followed by Erode RMC by 9.00 am 
and then Erode Agricultural Producers’ Co-operative Society by 11.00 am and at last Gobi Agricultural 
Producers’ Co-operative Marketing Society by 1.30 pm. The traders have to move around in all the spot 
markets to participate every day. If a trader gets sufficient quantity of turmeric at his desired price he may 
not move to the other markets. Turmeric traders opined that all the four spot markets can be located in the 
same place.  If all the markets are located in the same palace there will be greater participation by traders 
which helps in arriving better spot price discovery. 

7.6.2.3.4 Betterment in samples display 
The turmeric and chili which are brought to the spot market are displayed in lots with its price quotes by spot 
market authorities. During the peak season turmeric spot market has 400-450 lots in each spot market in 
Erode whereas chilli has 2000-3000 lots in Guntur spot market. Both chilli and turmeric traders are of the 
view that the samples which are displayed get mixed up during the course of trading which leads to price 
manipulation.  Spot market authorities can take steps to arrange the samples in a better way so that samples 
and price quotes are not mixed up which help traders to quote their prices without any mistakes. 

7.6.2.3.5 Withdrawal of cancellation of orders by traders 
Turmeric has four spot markets in Erode and traders are free to place the orders in any of the markets 
whereas farmers cannot change their market.  For instance a trader places an order for Rs. 5800 per quintal of 
the finger variety in Erode Turmeric Merchants’ Association by 7.30 am and the same variety he may get it 
for Rs.5730 per quintal from Erode Agricultural Producers’ Co-operative Society by 11.30 am due to more 
supply and less demand on that day. The trader is likely to place order with the later market. The price 
difference is due to the particular market demand and supply on that particular day. 30 per cent of the 
turmeric traders are of the view that the provision for cancellation of orders should be withdrawn. 

7.6.2.3.6 Uniform weights 
Farmers bring their produce in gunny bags to the spot market. Chilli farmers’ gunny bags normally weights 
between 40 to 45 kilograms whereas turmeric varies between 65 to 70 kilograms. The weights of their gunny 
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bags are not uniform. Variation in weights leads to price variations. 40 per cent of the traders are of the view 
that variations in weights can be reduced so that there may not be any variations in prices. 

7.6.2.3.7 Regulation of commission agents and brokers activities 
Turmeric market has around 120 commission agents and chilli market has 582 licensed commission agents 
as selling agents on behalf of the farmers.  Most of the turmeric markets are scattered and operated by private 
mandis. There is high degree of volatility of turmeric spot prices because turmeric spot markets are highly 
unorganized. 30 per cent of the turmeric traders opined that the commission agents’ and brokers’ activities 
need to be regulated to eliminate fraudulent trading activities. 

7.6.3 Policy Implications and Scope for Future Research 
The research can be carried out in metal and energy commodity market which are highly unexplored area of 
research. There is only futures market in commodities and commodity options can also be introduced to 
mitigate the risk. Another policy related suggestion is that commodity market can be integrated with the 
financial market rather than having separate regulatory authority. Forward Market Commission can be 
merged with Securities and Exchange Board of India. 
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