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Executive Summary

The objective of this report is to present the major results from the research supported by 
EU/USAID and implemented under the management of FAO’s NFPCSP against the 
backdrop of an informed characterization of Bangladesh’s evolving food policy scene and 
environment. The report starts with Chapter 1 presenting briefly the major issues of 
relevance in this report and thereby framing all succeeding discussions. Chapter 2 presents 
the results of characterization of Bangladesh’s evolving food policy scene and environment. 
Chapter 3 examines the econometric tractability of the determination of rice’s domestic price 
in a multivariate framework enabled in an instructional contex allowing both private sector 
rice and wheat imports as a canalizing force and also adjustments characteristic of a dual-
pricing regime. Incorporation of private-sector imports allows the model to address the issue 
of the ‘integration’, in a general sense, of Bangladesh’s rice and wheat economies within the 
world markets.  Chapter 4 addresses the issue of the existence and character of the 
integration of Bangladesh’s own rice markets during the period 2004 through 2008. As well, 
by dividing the study period (for that chapter) into a ‘pre-crisis’ period (January, 2004 –
September, 2007) and ‘crisis’ period (October, 2007-September, 2008), this chapter is able to 
examine if the percentage  of market links displaying significant cointegration is higher or 
lower during the crisis period compared with the ‘pre-crisis’ period.  This appears to be a 
useful extension to the results.  Monthly data from the Directorate of Agricultural Marketing 
(DAM) are used in this chapter.  Chapter 5 addresses the economic basis of food security of 
405 farm households, including the quantitative role of all channels of the public foodgrains 
distribution systems (PFDS) as a source of foodgrain consumption, based on results from a
farm survey of 405 farm households drawn from six districts of Bangladesh in five back-to-
back quarters (each of three months) each. The period of the survey is July, 2007 and 
November 2008. As well, the hypothesis of the propagation of the effect of any shocks to  the 
rice market to the labour markets is also tested, with negative results.  Finally, this report 
ends with a policy conclusions in Chapter 6. 

Foodgrain output, yield growth and volatility

Bangladeh’s compound annual growth rate of rice production during the 27-year period 
upto 2007/08 has been 3.1% per year – considerably higher than Bangladesh’s population 
growth rate.   For the boro rice, volatility is seen to be coming down during the 2000s, 
whereas that for both aus and aman rice strains are climbing.  For rice as a whole, volatility 
appears to be falling in the 2000s, and this is due entirely to the growing dominance of boro 
rice within the overall rice output.    

The output growth occurred mainly through faster growth in the modern-variety (MV) rice, 
through a shift in acreage from local varieties to MVs.  A decomposition of the growth 
according to Minhas-Vaidyanathan scheme shows that cropping-pattern effect dwarfs any 
purely “yield-effect”.

Dynamics of real cereal prices 

The temporal pattern of real cereal prices in Bangladesh has been really encouraging. Real 
price of both rice and wheat fell at 2.57% and 1.76%, respectively, between 1981 and 2004.  
Both time-trends are statistically significant. There is however a need to examine these 
dynamics for overlapping period. Between 1981 and 2008, real rice and wheat prices have 
fallen at 1.72% and 0.31% per annual, with only the first time-trend being statistically 
significant.  Between 1990/1 and 2007/8, the corresponding trend growth rates registered by 
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real prices for rice and wheat are found to be both positive, 0.71 and 2.27 percent per year.  
Between 2000/1 and 2007/8, the matched annual rates of change are found to be positive 
again, 4.81% and 11.73% annually. 

Year-upon-year variability and intra-year seasonality indices

Between 1981 and 2004, there has not only been a trend reduction in prices but the volatility 
in the prices i.e. year upon year fluctuations has also been dampened significantly. As noted 
above, the fact of the secular decline of the real foodgrains prices has been reversed in the 
new millennium.  Instability in rice markets, whether measured using year-upon-year 
fluctuations in annual prices or peak-trough seasonal indices, has declined in Bangladesh in 
the 1990s versus the 1980s.  Together with trend reduction in prices, the evidence strongly 
suggests a success story in the post-liberalization Bangladesh up until 2003/2004.  The level 
and seasonality of PFDS offtake in the 2000s are also structurally very different from the 
1980s. The emergence of the rice crop boro, whose higher-than-average yields and cash-costs 
led to a higher-than-average commercialization ratio (the percentage of the crop that is 
marketed) has ushered in a bi-modal pattern of price seasonality.   That said, the data for the 
2001-2008 period leads to a grimmer assessment concerning the benignness of prices.

Public-private sector shares in market supply of foodgrains

From 13% in the early 1980s, the relative share of public distribution fell to 5% more 
recently.    

The “Inequities” of the PFDS during the pre-liberalization period

The poor were not served by the PFDS in the pre-liberalization period, up to the early 1990s.   
Until the 1990s, reduction of food poverty was not the strong suit of the PFDS and it mostly 
offered a windfall to the non-poor. Among the priced channels, government has phased out 
Statutory Rationing (SR) and Modified Rationing/Palli Rationing (MR/PR) in 1990/91 and 
1991/92. The public distribution has been reformed, with the most egregiously inequitable 
monetized channels shuttered, and the rest of the program focalized on poverty-leaning 
schemes. More  of such good work can still take place.  

Proactive steering of benefits towards the poor in the post-liberalization period

Both food aid and public commercial imports of both grains have been pared back.  
While between the 1980s and 1990s, the quantitative important of public procurement has 
grown, imports have remained important as the mainstay for public distribution.  Except for 
this, all other indicators of public intervention in foodgrains market are symptomatic of a 
staged roll-back.  A proactive steering of the food resources specifically towards the 
vulnerable sections of the population has become the centerpiece of policy since 1990/91. 

Cost-effectiveness of the PFDS

From a low of 55% in the mid-1980s, estimated cost-effectiveness rises to 95% in 2001/2002.  
This is a big change that resulted directly from a fundamental re-alignment of the PFDS 
from an inequitable, urban-leaning, channels to “targeted”, rural-leaning channels, such as 
the Food-for-Works (FFW) and Vulnerable Group Development (VGD) programs. 
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The cessation of automatic restabilization

In the 1980s, deviations from trend rice production had a statistically significant negative 
correlation coefficient across a kharif-rabi divide. This ‘automatic restabilizer’ became 
enfeebled in the 1990s and in the 2000s definitely was not in evidence. During the 2000s 
such correlation coefficients were statistically positive and significant.   The rice production 
system in 2000s has become, structurally, more ‘loosely-coupled’ from the 1980s. 

Econometric tractability of the determination of domestic rice prices

A seasonally-disaggregated econometric model of Bangladesh’s foodgrain economy shows 
that the movements in rice’s national wholesale price form a fairly tractable behavior. Two-
stage least-squares (2SLS) is used in model estimation. While per-capita income returns a 
highly significant positive coefficient, market supply per capita of rice and market supply 
per capita of wheat both have the intuitive---negative and positive, respectively---
coefficients.  Lagged prices had the expected positive and highly significant coefficient. 
Theil Inequality Coefficient (TIC), an oft-used metric for assessing predictive performance of 
individual equations within a structure of equations, returns a high degree of accuracy in 
historical simulation.

Determinants of private rice and wheat imports

Private import of rice evinced a strong degree of intuitively signed price effects. The rice 
import demand was negatively sloped in rice’s international price. Private imports of rice 
were econometrically quite tractable, in the opposite direction, too.  Rice’s import demand 
was positively sloped in rice’s national wholesale price. 

The absolute values of the two coefficients ---one relating to the domestic wholesale price, 
and the other relating to the international price---are quite close (0.57 versus 0. 39). This pair 
of price effects is emblematic of a quite mature and predictable transformation of 
opportunities and incentives arising in Bangladesh’s foodgrain sector into concrete private-
sector, import actions. Domestic prices interact reasonably vigorously with the 
‘international’ prices in Bangladesh’s rice economy.  This finding invokes Paul Dorosh’s 
characterization that import parity price provides a de facto ceiling to the domestic price. 
Growth in per capita income is the single most potent driver of wheat imports.

Cointegration between domestic and ‘world-market’ foodgrains prices

Domestic and international prices could then not be treated as cointegrated, when Thai 
prices are used as the international benchmark.    But is Thailand a bone fide comparator 
country when it comes to evaluating the import parity prices for Bangladesh for rice?  
Perhaps not.  The truly comparator country in that context is India.  The cost of shipment 
and other arbitrage on grains imported into Bangladesh from India is typically way lower 
compared with Thailand or Viet Nam.  Given the typically coarse grain that comprises the 
bulk of Bangladesh’s rice-import trade, such commerce is very price-responsive, and the cost 
of shipment happens to be a pretty significant part of the user prices.  
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For each of the five major Indian cities1 for which Food Corporation of India maintains the 
price series regularly2, the rice price series in India was found to be co-integrated with the 
price series for coarse rice in Bangladesh.  

Market integration results

About 74% of the market links demonstrate strong cointegration of their underlying price 
series.  About 26% of the market links display segmentation.  This is consistent with several 
other analysts reporting that while Bangladesh’s rice markets are integrated on an overall 
basis, the degree of integration is not perfect.  A certain proportion of the market links are 
segmented, too.

We estimated cumulative multiplier effect traversing from one market to another over three 
lags, using cumulative dynamic multiplier (CDM).  The smaller--- say a range implied by 
first quartile based on CDM--- is the value of CDM, the more sticky is the process of price 
transmission. We find that 37% of the links fall within the first-quartile range based on 
CDM.

Most of these sticky market links are located in the southern half of Bangladesh. The 
southern Bangladesh and coastal districts in particular need larger per capita investment on 
physical and marketing infrastructure of a kind that relaxes the effects of physical isolation.  

The level of public rice stocks help increase the integration performance of Bangladesh’s 
districts.  Number of economic enterprises and number of total persons employed by such 
enterprises alternated to return significantly negative coefficients on the integration-
performance function.  Distance from the surplus ‘North-west’ was found to increase the 
degree of integration-performance of the districts.  The farther is a district from the 
commercial heart of Northwest, the larger number of co-integrated market links it 
incorporates. Most of the farthest districts also happens to have well-developed networks of 
roads, mobile subscribers base, dense network of bank branches and other facilitators of 
trade and commerce. Certain deeper, structural, variables must be playing out behind the 
façade of ‘distance’. This made it imperative to co-posit ‘divisional’ dummy variables, for 
the five divisions, taking Rajshahi as the ‘control’.    When this is done, ‘distance’ variable is 
still very highly significantly positive, whereas the previously significant ‘business’ variable-
--such as the number of business establishments, for instance--- is found to be no longer 
significant. 

Consumer Welfare versus Public Foodgrain Distribution System (PFDS)

Primary data have been generated using multi-stage, stratified random sampling exercise 
across nine agro-ecological zones (AEZs) of Bangladesh. Four hundred and five households 
-representative of rural Bangladesh- have been surveyed, effectively five times within a 
fifteen-month period.  Overall household income (from three sources), foodgrain, food  and 
other consumption, caloric intake, food prices and wages earned/paid, labour days bought 
and sold, (and many other variables) are comprehensively evaluated. Naturally, the PFDS is 
also comprehensively evaluated as a source of foodgrains consumption of the sample 
households.  
                                                
1 The cities are Kolkata, Delhi, Bhuboneshwar, Kanpur and Chennai
2 The author is much in the debt of Mr. Md. Ruhul Amin, the Director-General, FPMU, for supplying 
us with the data pertaining to the prices of rice in major markets in India.  Monthly data since 2000 
were used for the purpose.
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The structure of incomes between crop production and other sources

Marginal farms---and 56% of the households on this sample are marginal farmers derive 
only about 18% of their incomes from crops: crop, noncrop and nonfarm incomes split on a 
18:38:44 ratio.  Crop, noncrop and nonfarm incomes split the incomes of small farmers on a 
45:33:22 ratio.  Medium farms are very similar to small farms in terms of their livelihood 
outcomes.  Small and medium farms generate a far higher relative share of their household 
incomes from crop production compared with marginal farms.  Large farms feature a 
29:39:32 breakdown.  

Bangladesh’s poorest farmers are the marginal farmers, and crop sector is their least 
important corner.  The procurement operations of the Ministry of Food and Disaster 
Management (MoFDM have – or at any rate ought to have – the crop sector for a target.  The 
operational focus of the Government’s foodgrains expenditure policy  has virtually no 
connection with where the marginal farmers are looking for livelihood.  Only 3.91% of the 
cereal consumption by the marginal farmers---157.4 kgs of grains---are sourced from any of 
the PDFS channels. The corresponding percentage for the small farms is much lower, 1.4% 
or so.  The PFDS is substantively out of touch when it comes to the poorest-of-the-poor rural 
households. 

The argument that the large percentage that small farms return out of the incomes they 
generate in crop production vindicate the effect of the Government’s procurement 
programme does not blunt the criticism of ‘relative gold-plating’ of the PFDS (even though 
PFDS has become increasingly cost-effective over the years). 

Overall, annual per-capita household incomes of marginal and small farmers for 2007-2008 
are found to be Tk. 16709 and Tk 39963.  Bangladesh’s per-capita incomes being the 
equivalent of US dollar 400 in 2007/2008, or Tk. 27360, the representative marginal farm 
earns only slightly more than three-fifths of Bangladesh’s average per-capita incomes in 
2007/2008.  In other words, the typical marginal farm is subject to considerable, if not 
grinding, poverty. Small farmers however quite significantly out-earn marginal farmers.  
Indeed, they vastly out-earn the average Bangladeshi household.  

The fact that small farms—about 30% of all farms-- are on average over-earning relative to 
Bangladesh’s average income-earner in a year of considerable general economic stress must 
be a noteable, if not remarkable, event.  Except for the marginal farmers, the small, or the 
medium or the large farmers ought to be off-limits to the ‘benefits’ of the PDFS.

(a) Across the farms, the intake of cereals and caloric attainments is the most equal, with 
value of Gini coefficients ranging between 0.06 and 0.09;

(b) Among sources of household income the most equal happens to be non-farm income.  
These are such sources as labour sales, trading, selling services, and transfers from 
remittances, etc.  These are the most equal because the economic thresholds are 
relatively low in these lines of livelihood---case of ‘low-hanging fruits’.  The next 
most equal income opportunities are offered by crop income.  The least equal source 
is the non-crop income, and these are forestry, fisheries and livestock. For instance, 
pond resources are greatly more unequally distributed than farm land in 
Bangladesh.   Likewise, homestead land is much more unequally distributed than is 
farming land.  

(c) The value of Gini is lower when computed per-capita versus per-household.
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(d) The equality evinced by per-capita rice marketing---Gini being 0.47---is about the 
same as for per-capita non-crop incomes overall.  In sharp contrast, the Gini values 
for per-capita income as well as expenditure are much lower, at 0.3.  

Caloric intake is highly and positively income-elastic.  Two of the income terms are highly 
significant.  The price variable has the intuitive negative coefficient. There is no propagation 
of price effects from the rice market to the labour markets.  However, the labour supply 
function is clearly upwardly sloped: when wage rates increase, farms, especially poor farms, 
tend to supply more mandays per capital.  Households enjoying the benefits of higher 
elevation of their farms lands tend not to enter the labour-selling space.  Mechanization by 
driving the demand for households’ own labour tends to pare back selling of labour.

PFDS and Rural Food Security: a Livelihood versus Largess Face-off

The PFDS remains inadequate when it comes to ensuring food security and consumption 
welfare of the poor rural for all its admitted improvements since the 1990s. It is too bad that 
there is no propagation of price effects from the rice market to the labour markets.  That 
said, the answer to that problem---or, indeed, to any of the other substantive causes of rural 
poverty---does not seem to lie, essentially, with the ‘price stabilization’ prop of the platform 
of the PFDS, currently implemented.  The targeted channels of the PFDS are the ones to be 
strengthened, because they work, even though there are ‘leakages’.  These leakages need to 
be minimized. Ultimately, the true answer to the problem of rural poverty is about 
agricultural research; beefing up rural network of paved, all-weather roads; fostering 
targeted access to livelihood credits for remunerative income generating activities, 
enhancing rural access to primary healthcare and above all, empowering the status of 
women.
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Chapter 1

Price Stabilization, Market Integration and Consumer welfare: Overview of the 
literature and conceptual niche of the study 

Introduction

Poverty reduction is the raison d’etre of all public interventions, including the design and 
development of economic growth that meets the objective of PRSP.  When it comes to the 
formulation of pro-poor food and agricultural policy, the themes that stand out as important 
include price stabilization, market integration and consumer welfare.  It is in each of these 
areas of enquiry that this study wants to add to the available knowledge.  Of these three 
rubrics, price stabilization and market integration have been voluminously researched over 
the years.  This prominence is due to the fact that the threshold of any analyses of price 
stabilization and market integration, given the institutional realities of the availability of the 
data, set relatively rather low---time-series, secondary data are typically copiously available 
on rice prices, both nationally and across districts.  The literature is therefore full of 
explorations and fully-fledged treatises, on the subjects of stabilization and integration.  By 
comparison, the area of ‘consumer welfare’ has relatively been little researched.  The gloss is 
largely because one needs primary data or, at any rate, data which can cross-fertilized by 
other data which have been generated by the researcher “under controlled conditions”: by 
that we mean conditions which the researcher had a lot of influence in determining.  Much 
of the consumer-welfare data typically are under the control of the Bangladesh Bureau of 
Statistics (BBS).  Because such data are often designed don’t come bundled along with a 
relevant raft of ‘associated’ or ‘instrumental’ variables, and because supply- or demand-side 
analysis will often require the availability of instrumental variables, these types of analysis 
therefore set the bar, of threshold data availability, a little too high.  

It is purposively to fill these lacunae that while scoping out this research, we decided to 
design, launch and mobilize a fully-fledged sample survey of rural/farm households.  We 
implemented. This survey was designed to cover 405 farm households drawn from six 
districts in Bangladesh. We captured a very large collection of household-level variables, 
running the gamut from demographic, spatial, geographic, agro-ecological, agro-economic, 
comprehensive crop production, marketing and storage activities, level and commodity-
composition of household consumption, farm, non-agricultural and non-farm incomes 
including remittance and other transfers. A multi-stage, stratified random sampling 
procedure was implemented, that first completely enumerated 1671 farm households in six 
appropriately selected villages and then led select a random sample of 405 households from 
four strata---marginal, small, medium and large farms---- based on farm-size classes.  A 
comprehensive dataset encompassing a very large number of variables has been generated.  
For this particular report, we focus on the portions of the dataset that correspond to the 
production, marketing, own-account consumption, market-based consumption of staples, 
prices paid for various kinds of grains, etc.  

1.1 Price Stabilization, Market Integration and Consumer Welfare

There was a time during the 1970s and 1980s when the design and implementation of public 
interventions, typically under the aegis of Ministry of Food, that are tasked with keeping 
average prices prevailing in the rice markets tightly reined---within a band of prices the 
maximum of which has been set with reference to the public procurement price that is also 
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set by the Government of Bangladesh.  Fairly elaborate calculations used to be invoked in 
order to set a range within which the price of rice to be procured by the Ministry of Food 
and backed up by the Government’s fairly substantial subvention to the Ministry of Food 
would be allowed to fluctuate.  The number of academic papers that got written on this 
subject of price stabilization in Bangladesh up to the end of the 1999 is too large to count, let 
alone narrate.      The highwater mark of this genre of professional writing was around the 
early 1990s, when the USAID commissioned a major study of Bangladesh food policies---the 
Bangladesh Food Policy Project.  The Government of Bangladesh authorized International 
Food Policy & Research Institute (IFPRI) to receive grant funding worth almost US $ 11 
million to conduct long-term policy research and planning, while still remaining outside the 
regular reporting framework (to the Ministry of Planning) that is mandatory of the 
remaining projects on the country’s Annual Development Programme (ADP).  This 
quinquennium (1989-1994) represents one of the defining moment within the long-standing 
tradition of food policy research in Bangladesh:  some of most authentic and 
groundbreaking contributions---eg. into price stabilization and optimal public storage of 
foodgrains, the economics of food consumption at low levels of income to illustrate 
modalities of building greater cost-effectiveness in the working of targeted foodgrain 
distribution programmes, the growing maturity of Bangladesh’s foodgrains markets; the 
organizing principles that ought to govern the derivation of targeting methodologies of 
public distribution of foodgrains---ever made in Bangladesh were made during these five 
years.

The second major milestone turned by the burgeoning community of food policy researchers 
in Bangladesh was about the sequel IFPRI food policy project, running its course between 
1997 and 2001.  

1.2 The conceptual niche for this study

Price stabilization is a desirable macroeconomic attribute in any pro-poor policy regime.  
Stable prices imply low overall price risk.  Low risk is presumed to be a positive for 
inducing private investment---which enhancing growth rate requires.  Stabilization is closely 
related to market integration. Spatial market integration refers to co-movements of prices, 
and, more generally, to the smooth transmission of price signals and information across 
spatially separated markets. Integrated rice markets matter significantly to the distribution 
of rice consumption outcomes.  

Bangladesh’s public foodgrain distribution system (PFDS) has been evolving (Chowdhury et 
al. 2006).  It has migrated from domination by inequitable consumer subsidies to poverty-
targeting channels (Ahmed et al. 2003; Chowdhury et al. 2006). Sourcing of foodgrains for 
price stabilization has become a bit player within the PFDS. When monetized PFDS was 
significant as a source, price stabilization largely operated as the policy equivalent of a 
“price-band policy”. A completely effective price-band policy by imposing itself in a pan-
Bangladesh manner could in principle achieve virtually complete market integration. That 
has remained as an ideal. The relative source significance of the PFDS has fallen from some 
13% of total market supply in the early 1990s to six odd percent or so recently (Chowdhury 
et al. 2008).   Poverty-targeting channels, which have since been doing the heavy lifting in 
the distribution within the context of the PFDS, are not programmed to serve the mandate of 
price stabilization. 

Seasonality in rice production has evolved, too. In Bangladesh, rabi season follows kharif
season.  The responsiveness of rice production during the irrigation-dense rabi season to 
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price signals (including lagged price signals) is significantly greater compared with the 
largely monsoon-dependent kharif season. The relatively recent emergence of a high-
response rabi season amounts to the creation of an automatic production re-stabilizer
(Ahmed, 2001; Dorosh and Shahabuddin, 2002; Chowdhury et al. 2006).  This has been the 
main factor behind the range of the rice price seasonality indices having narrowed in 
Bangladesh since the mid-1980s (Chowdhury, 1988; Chowdhury, 1992; Chowdhury et al, 
2006).  It is only very recently --- since 2005 --- which the ranges of the seasonality indices 
have widened.  An effort to adduce the two main factors that explain this widening of the 
seasonal indices will be made subsequently.

The policy and institutional modalites informing “price stabilization” have changed 
significantly in Bangladesh.    Market integration is now driven by the actions taken (or not 
taken) by million of traders across the country, and thousands of importers. The accent is 
now on the tractability of both the determination of a “national” rice price in the midst of a 
national market well-integrated in a global marketplace, and the degree of the integration 
characteristics of such a national market (Dorosh, 2004).  The abiding question to ask in this 
new context is: does import parity price (IPP) provide a de facto ceiling for national 
wholesale rice price.3  How well do the inland market destinations, especially those in the 
districts comprise Bangladesh’s official poverty map, well-integrated either with the national 
“reference” wholesale markets or with “reference” assembly markets in putatively rice-
surplus districts.  What is the nature and speed of transmission, if any, between foodgrain
prices and rural unskilled wage rates, especially in official vulnerable districts? All three 
questions will be addressed in this research.   

1.3 Review of literature

The literature survey is about price stabilization and market integration.  

The earliest important statement regarding the efficacy of public stabilization was made by 
the World Bank in 1979 (World Bank, 1979). This report put its stamp of approval on the 
Government of Bangladesh’s stated policy of having on its hands 1.5 million tonnes of grain 
as of July 15 and 1.2 million tonnes as of November 15 as being imperative on account of (i) 
working stocks to keep PFDS, including Open Market Sales (OMS), well enough stocked; (ii) 
national security stocks large enough to meet the effects of any natural calamity upon 
market supply. Even at the lower value, benchmark public grains to be publicly stocked (as 
of July of every year) was a hefty nine odd percent of the country’s net production.4  While 
this report did voice uneasiness about the high costs of such a stocks policy, the report 
effectively sided with the Ministry of Food.  International Food Policy Research Institute 
(IFPRI)’s was the first systematic effort to bring out the implications for the public 
expenditure of various versions of price-band policies (Goletti et al. 1992).  This study first 
showed the large Harberger triangles of static inefficiencies implicit in the existing price 
stabilization implementation as then practiced in Bangladesh.  Inefficiencies that are 
essentially due to the fact of the existence of a large public procurement programme in 
Bangladesh.  

                                                
3 This question has its inverse in the following: does the export parity price (EPP) provide a de facto 
floor to national wholesale rice price.  This, however, is perhaps only of academic interest, as 
Bangladesh has never exported rice in any large quantities.
4 During the late 1970s, net foodgrain production, ie gross production net of a 10% allowance for seed, feed and 
wastage, was about 13 million tonnes.  
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Market integration of rice markets became fashionable after the mid-1980s (Ravallion, 1986; 
Ahmed and Bernard, 1989). Input market liberalization efforts provided an demonstrable 
impetus to foodgrain production.  Especially the second study by demonstrating that 
Bangladesh’s rice markets were certainly not segmented increased comfort level with trying 
out more liberal options.  Studies about the structure, conduct and performance of rice 
markets (Chowdhury, 1992; Chowdhury, 1994) finally took the Ministry of Food to a tipping 
point.  This intellectual discovery triggered several landmark food policy decisions by a 
succession of Secretaries of the Ministry of Food. Legalization of private importation of rice 
(in 1993) and wheat (in 1994), and the momentary disablement of the Anti-hoarding Act 
followed. Dr Paul Dorosh has argued that private import trade has integrated Bangladesh 
coarse rice markets fairly well into the global rice markets (Dorosh, 2004).  To quote: “Since 
trade liberalization in the early 1990s, private sector rice and wheat imports have enhanced 
national food security by quickly adding to total market supplies (at no cost to the 
government) following domestic market shortfalls.  Moreover, because of the competitive 
nature of the import and wholesale foodgrain trade in Bangladesh, these imports stabilized 
prices at levels approximating the export price of foodgrain plus transport and normal 
marketing costs” (Dorosh, 2004, p. 4036).  
  
Perhaps, the definitive market integration study is due to (Goletti et al.1995). This study
estimated all four major measures of integration, namely, correlation coefficient, co-
integration coefficient, dynamic adjustment, and speed of adjustment.  This used structural-
form models to explain variations across Bangladesh’s 64 new districts.  In 1997, the IDS also 
studied market integration across Bangladesh’s rice markets (Das et al. 1997).  Finally, Dey 
and Dawson have reported results from their study of whether the Law of One Price (LOP) 
applies to Bangladesh rice markets.  These two authors however use cointegration 
coefficients alone for examining market integration.  Their principal finding is that with the 
exception of Barisal district, virtually all other markets evinced a statistically significant 
extent of integration among themselves. 

Only very rarely has the literature delved into the dynamics of the transmission of the effect 
of changes in prices to wages in Bangladesh---an important dimension of cross-sector 
integration with profound implications for consumer welfare.  The only exception is Rashid 
(2001).  And no one to our knowledge has as yet researched the transmission of the changes 
in wage rates or, for that matter, in incomes into food consumption of any sample of food-
vulnerable rural households drawn from a nationally representative cross-section of agro-
econological zones in Bangladesh (see Paxson, 1993).  Absent this kind of dynamic, cross-
cutting integration across labour- and foodgrains markets, and foodgrains consumption, it is 
not possible to address satisfactorily the three keywords in the title of this research.  In this 
study, an effort was made to generate a body of primary data from across all the nine broad 
AEZs in Bangladesh to research this last, and the most challenging, empirical aspect of 
market integration and consumer welfare.

More needs to be done so as to examine the ‘vertical integration’ of domestic rice economy 
of Bangladesh in the global rice markets.  This is one of the existing lacunae in the literature.  
For this to be done, estimation is needed of a quarterly econometric foodgrains model with 
well-specified private import function incorporating the border-taxation regime, to name the 
most novel model dimension not so far attempted very satisfactorily in Bangladesh.

In the rest of this chapter we present the reader with a historical perspective especially 
concerning evolving food and agriculture policies in Bangladesh (Table 1.1).  We then round 
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it off with a narrative sequentially going over the objectives of and the methodologies used 
in the chapters that follow.   

Table 1.1— Milestones in agricultural and food policy transition, Bangladesh, 1979 – 20085

Date Important milestones 
September, 
1979

The World Bank produced an important document, Food Policy Issues (World 
Bank 1979) that framed all the major policy and analytical issues in managing 
Bangladesh’s food sector. The report cited optimal national stocks as equal to 
1.5 million metric tons (MMT) as on July 1 of every year and 1.2 MMT as on 
Nov. 15 of every year. Security stocks the size of 600,000 MT were cited as 
“appropriate”.

1981 With the launch of the country’s Second Five Year Plan, government adopted 
an ambitious long-term plan for accelerating the growth rate of rice 
production.

1982 Food Policy Monitoring Unit (FPMU) is established based on the 
recommendation in the Food Policy Issues. 

1986 A study led by Beacon Consultants that carried out the first-ever evaluation of 
the welfare effects of both Statutory Rationing and Modified Rationing 
demonstrated the inequities of the operation of both channels.

1988 Pursuant to PL-TITLE III signed in 1988, Open Market Sales (OMS) came into 
vogue in Bangladesh. Now, in the event of the market price rising over a 
meaningful threshold, OMS grains would get disproportionately distributed 
in poor neighborhoods in order to foster self-selection of the grains being off-
loaded. In July 1988. The government waived the standardization 
requirement on imported irrigation equipment, thus allowing cheap imports 
from China and South Korea. This change is largely believed to have 
decisively spurred the growth of rice production.

                                                
5 This table is reproduced from Chowdhury et al. forthcoming
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1989 The Modified Rationing (MR) was replaced by Palli Rationing under which 
rice was no longer to be distributed in rural areas but wheat would be 
distributed to small milling units. Each licensee mill would receive about 500 
kgs of wheat per month: they would then sell the atta to villagers at a pre-set 
price; The government instituted Palli Rationing to distribute subsidized food 
grain (at 25%) to eligible households in rural areas. PR soon became the single 
most important public distribution channel for rice. Significantly, the PR was 
poorly targeted (Ahmed, 1992). It distributed rice during all months, 
including harvest ones.
March 1989. Direct sales of urea by parastatal fertilizer factories to private 
traders was allowed for the first time, enabling a rapidly increasing number of 
private traders to move large quantities of area across the country (Samad et 
al. 1989). Previously, wholesale urea trade was a parastatal monopoly.
The government started a new procurement program called mill gate 
Purchase (MP). The idea was to procure milled rice from pre-qualified 
contractor-mills at a cost-plus basis that pivots around the “procurement 
price” (PP). For a marketing agent, access to a MP contract readily implied 
secured access to implicit credit subsidies (Chowdhury, 1994). Also, the PP 
easily exceeded the going price during procurement season, due to the 
generous provisions of the scheme (such as highly favorable milling ratio). 
The MP was a lucrative for mill-owners who received qualification. Rice 
procurement rose during 1989/90 to 1991/92 to record levels.
1989/90. The government procures record quantities of rice during both aman 
and boro seasons. Millgate Purchase (MP), highly profitable to the contractors 
distorted incentives in milling and trade. Previously all millers and traders 
competed in one national rice market, the MP created incentives for local rent 
seeking. 

1991 The government suspends PR. This aggravated the public rice stocks to swell 
as well. PP was raised to Tk. 240, even though the single most important 
distribution channel had been terminated.

1992 Statutory Rationing (SR), which entitled each card-holder to weekly grains 
from licensed dealers within the limits of six SR cities, was abolished. The 
abolition was received without any public outcry, indicating that there was a 
realization of mistargeting among the masses.
Private imports of fertilizer of all types were legalized for the first time.

1993 Import of wheat by private mills was legalized. Imports of foundation seeds 
and power-tillers were liberalized.

1993 Private wheat imports by licensed large mills and private rice imports were 
legalized. 

1994 The 50 year old anti-hoarding act barring merchants from keeping inventories 
exceeding 1 week working stocks without statutory licenses from the Food 
Department was put into abeyance. 

1996 Bangladesh implements the Uruguay Round Agreement on Agriculture. 
Tariff rates were bound at a much higher level relative to where they were 
applied. Bangladesh’s aggregate measure of support was way below the de 
minimis level as per WTO rules.

1998 As narrated in Dorosh et al. (2004), rice prices peaked menacingly during 
severe monsoon flooding, putting the Ministry of Food, then led by a 
politician previously of dirigiste convictions, under very considerable 
pressure, especially from public opinion, to take measures to stanch putative 
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‘hoarding’.  To the credit of the Government and the Food Minister, and of the 
lasting changes in the mindset, those pressures were resisted, and private 
traders tidily delivered a stunning 2.4 million metric tons of imported  rice 
over a nine-month period.  That is how far  the mindset and the private 
markets had matured.  In 1999/2000, rice production rose from a plateau of 
some 19 million tons during the quadriennium ending the previous year to a 
ridge of 23-25 million during the next, and has not receded since.  

2000-2008 Private importation of hybrid seeds for rice, marze and vegetables is 
legalized, prodded by growing demand, including widespread realization of 
the importance of the case for raising productivity. Within five years, the 
major proportion of maize now raised in Bangladesh are sourced from hybrid 
seeds. For several commercially important crops, the proportion of hybrid 
seeds in use has been enhanced to 15 – 20% range.  Even for rice, the 
proportion of hybrid seeds has been on the rise.  Secondly, the Government 
has promoted greater use on farm of sulphur, zinc, boron as a way to tamp 
down the rate of erosion of the levels of micro-nutrients in the soil.  As well, 
the use of organic fertilizer has also been promoted by the Government.    

1.4 A preview of the remainder of the study

Before going into the next chapter of the paper, we may usefully provide a preview of 
chapters that follow, the objcectives they have and the methodologies they are founded on. 

Chapter 2 characterizes the foodgrain system of Bangaldesh during the last three decades, 
with the accent being on the years since the early 1990s. Sources of growth of rice production
are covered, as are (i) reform to public foodgrain distribution system (PFDS), (ii) the rolling 
back of its relative share as a source of grain supply, (iii) the increasingly important role of
especially private sector imports—a decentralized arbitrage activity in which myriad small 
traders and importers participate without inhibition. As well, changes in rice prices, both in 
the aggregate as also in their seasonal movements, are examined, as are the state of the
unison between domestic rice prices and Indian rice prices, turning up strong evidence in 
favour significant cointegration between Bangladeshi and Indian rice prices. 

The muse for this chapter is an examination of whether the import parity price provides a de
facto ceiling for domestic rice prices. One of the things this chaper does is to set this question 
up.  Chapter 3 goes on to address it, more directly. 

Chapter 3 is based on secondary data.  It formulates, estimates and, up to a reasonable 
degree of authenticity, validates a seasonally disaggregated model of the determination of 
domestic rice price while allowing for both interactions between public “distribution” and 
market adjustment on the one hand, and private sector import on the other. Incorporation of 
the last noted, a first for Bangladesh, allows an assessment of the amenability of domestic 
rice price to private imports. The chapter uses seasonal estimates of market supplies of rice, 
domestic and foriegtn prices, PFDS variables, imports, etc. All prices are expressed in real 
terms. Limited-information estimation method, i.e. equation by equation estimation method, 
is employed. Wherever appropriate in the interest of securing a clean separation of supply
from demand, two-stage least square (2SLS) is the estimator used. While the chapter stops 
short of providing an acid, incontrovertible, proof of the IPP being the inviolable floor to 
domestic prices, it offers a solid proof that domestic rice prices are very tractably influenced 
by preponderantly private market supplies of rice, and that private sector rice imports--- a 
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key part of the latter --- are intuitively keyed into the international price of rice. That result is 
in character with a further result of Bangladesh’s wholesale rice prices being co-integrated 
with Indian rice price – an important lodestar in place.

Chapter 4 pursues the imperative of co-integration among prices with Bangaldesh. It’s 
objectives are to assess the (i) the fact, (ii) the degree; and (iii) the speed of adjustment of the 
interconnectedness among rice prices prevailing among 60 major rice markets in the coutry 
during January 2004 and September 2008. Monthly data available with the Directorate of 
Agricultural Marketing (DAM) in the Department of Agriculture and suitable for the 
purpose were utilized for the chapter. Three measures showing connectedness—correlation 
coefficient, cointegration, and cumulative dynamic multipliers (CDM)—are estimated in the 
chapter.   Regional differences in terms of the degree of connectedness among markets are 
then modeled with respect to an admittedly small number of district-level structural 
variables.  

After fairly exhaustively working with sectoral and spatial data that closely correspond to 
issues of price of and access to foodgrains, however indirectly, chapter 5 plunges into the 
actual experiences of real farmers and farm households.  This chapter brings a set of primary 
data relative to 405 farm households from across six disricts in Bangaldesh. It’s main 
objective is to use the livelihood and food security of poor and extremely poor farm 
households as the prism for assessing the role of the PFDS (including price stabilization
conduits therein) and grain markets as arbiters of their consumption welfare. Taking a no-
holds-bared approach to the problem, we draw our sample households using a two stage 
stratified random sample, having previously selected six districts—Kurigram, Gaibandha, 
Jessore, Sathkhira, Comilla and Sunamganj—that represent, howsoever broadly the six 
major agro ecological zones of Bangaldesh.  Four second-stage interviews---including one 
with a recall period of six months----were conducted with each farmer over a fifteen months 
period-----July, 2007 through September, 2008, generating a very exhaustive dataset that, 
alas, could only be partially analyzed in time for this paper. 

Chapter 6 summarizes the major policy recommendations to arise from this paper.
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Chapter 2

Food Grain Sypply, Market Dynamics and the PFDS: an overview

This chapter characterizes the foodgrain sector of Bangladesh. It identifies the main 
economic categories—production, stock, imports, public release and, above all, the year –on 
–year variability and seasonality that drive the dynamic of the grains sector in the country. It 
is structured to have the following subsections. Section 2.1 analyzes trends and sources of 
growth of rice. The resulting analysis is framed by an admittedly slight hint of optimism aty 
the growth rate of domestic rice production comfortably outstripping population growth. 
Section 2.2 takes up nominal and real price of rice and wheat. Movement over time in both 
domestic price as also international price of rice are examined, as are changes in the ensuing 
import parity price of rice in Bangladesh. Section 2.4 explores the issue of co-integration 
between dopmestic and international prices. Section 2.5 presents a narrative of the PFDS 
from the vantage-point of the imparatives of price stabilization and consumer welfare. 
Section 2.6 presents chapter’s conclusions.

2.1 Food Grain Production: Trends and Sources of growth

All data concerning grain production are from the Department of Agricultural Extension in 
the Ministry of Agriculture, which is channeled by the Food Policy Monitoring Unit 
(FPMU). 

2.1.1 Domestic Production perfoemance:

Tables 2.1, 2.2 and 2.3, respectively, present growth rates, volatility of production level and 
the sources of growth active in Bangladesh’s rice sector.  

The context of the production and yields of rice

A contexualizaition is clearly necessary in terms of major trends involving rice production, 
yield and area during, say, the last two decades.  It is to this that we now turn.  Table 2.1, in 
its last column, reports the compound annual growth rates of the production of three strains 
of rice between 1986 and 2008. The main message of Table 2.1 is that Bangladeh’s 
compound annual growth rate of rice production during the 23-year period upto 2007/08 
has been 3.3% per year – considerably higher than Bangladesh’s population growth rate. As 
is well-known, the production performance of Bangladesh’s rice sector has been powered by 
the dry season, where high-yielding-variety (HYV) boro maintained a fairly brisk rate of 
production growth. Table 2.2 presents the volatility registered during the three production 
seasons. Volatility expresses the standard error of estimate in a time trend equation as a 
percentage to the geometric mean of the regressand in question.      

Table-2.1: Compound growth rate in rice production, 1985/6-2007/8 (per cent per year)

Rice grain 
strains

Production Annual growth rate 
(% per year)1985/86 2007/08

Aus 2828 2215 -1.057
Aman 8540 13045 1.8
Boro 3670 16945 6.9
Total 15038 32205 3.3

Source: FPMU and author’s calculation
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Table-2.2:  Production volatility of rice and all foodgrains (%)

Grain
Volatility 

1985 - 2008 1985 - 1998 1999-2008
Aus 1.39 1.00 1.05
Aman 1.03 0.82 1.19
Boro 0.98 0.68 0.48
Total Rice 0.60 1.39 0.43
Wheat 3.63 0.90 1.50
Total Food Grain 2.59 0.83 1.06

Source: FPMU and author’s calculation

For the boro rice, volatility is seen to be coming down during the 2000s, whereas that for 
both aus and aman rice strains are climbing.  For rice as a whole, volatility appears to be 
falling in the 2000s, and this is due entirely to the growing dominance of boro rice within the 
overall rice output.    

Table-2.3 (a): Compound Annual Growth rates in rice economy, 1981-2008 (%s)
                                                      

(For all varieties of rice)
Production 3.1

Yield 1.8

Area -0.005

HYV rice only
Production 5.81

Yield .04

Area 4.88

Table 2.3 (b): Compound Annual Growth rates, production, all-rice, 1981-2008 (%s)

Aus -2.8

Aman 0.85

Boro 6.87
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Table 2.3 (c): Compound Annual Growth rates, production, HYV-rice, 1981-2008 (%s)

Aus -0.87

Aman 4.82

Boro 7.9

Source: FPMU and author’s calculation

The yield has grown at a 1.8% (Top Panel Table 2.3 (a)) annually, while area growth has 
been negative at .005% a year. In case of HYVs, in contrast, the dominant factor has been 
area growth. Segregating yield growth performance between high-yielding varieties (HYVs) 
and all rice among the three major strains (viz aus, aman and boro), there are noticeable 
varietal differences in the growth experience.  For all three strains, the HYVs are outpaced 
by the all-rice categories.  This is quite important for aman and boro---the two power-houses 
of rice production in the country. The seed-water-fertilizer “revolution” in Bangladesh 
appears to be slowing down. And this must be a worrying sign, for this must mean that the 
supply response to changes in prices must be declining (on the assumption that response 
functions are flatter for HYVs than for non-HYVs) as we launch into an examination of the 
impact of multilateral trade liberalization on the foodgrains economy of Bangladesh.

Foodgrain production situation in Bangladesh 

Rice output grew at a compound annual growth rate of just over 3.1% during 1981 – 2008, 
whereas the country’s population grew at 1.6% annually during the study period. Share of 
Boro to the total rice production has increased substantially. Share of Aman rice to the total 
production has declined.  During the same period, wheat production grew at a negative
annual rate of 0.001%.  Overall, foodgrain production grew at an annual rate of 3.0%.

2.1.2 Source of growth of rice production, 1980-2008:

In obtaining the sources of growth we use the well known Minhas-Vaidyanathan (MV) 
decomposition scheme.  The MV scheme decomposes the production growth into (i) an area 
effect; (ii) a cropping pattern effect; (iii) a pure yield effect; and (iv)a host of interactions 
effects (The underlying data, the calculations and variable definitions are given in Appendix 
III). A brief introduction to how the MV decomposition scheme works may be useful here.  
It encompasses each of the sources of variations of rice output, namely, change in area 
cropped overall, yield achieved thereon, and the percentage mix between modern and local 
varieties. Paying attention to the values of these three metrics in the base year, quantitatively 
capturing the changes that wrought to them over the period in focus, and then applying all 
relevant weights is all that is needed to get at the change in the production of rice for 
instance.  Table-2.4 presents the data required to implement the MV decomposition.  All 
data are from the BBS. The MV decomposition is as follows:

Qt – Q0 = ( At - A0) ni=1 Yi0Ci0 + A0 ni=1 (Yit - Yi0) Ci0 + A0 ni=1 Yi0(Cit - Ci0) + A0 ni=1 (Yit -
Yi0)(Cit-Ci0) +( At - A0) ni=1 Yi0(Cit-Ci0) + ( At - A0) ni=1(Yit - Yi0)(Cit-Ci0)
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Table-2.4: Essential data pertaining to the application of the MV decomposition (All areas 
are in million hectares, all yields rates are tonne/hectare)

Variables 1981/83 2001/2003 2005/08
Rice area under other than HYVs 8.623 3.804 2.87
Rice area under HYV areas 1.825 7.891 8.717
Average yields on non-HYV rice area 1.0811 1.4069 1.99

Average yields on HYV rice area 2.3889 2.816 3.08
All rice area 25.826 26.514 25.441
% under non-HYVs, all varieties 82.53 35.45 .2510
% under HYVs, all varieties 17.462 64.54 .7490

Source: FPMU and author’s calculation

The results from the MV decomposition are presented in table 2.5 below. 

Table-2.5: Decomposition of Bangladesh’s rice output growth during 1981/2008

Sources of growth Contributions
% of total 

Contribution 
to effects

Pure acerage effect -0.51 -1.498
Pure yield effect 16.31 48.340
Cropping-pattern effect 20.62 61.128
Interaction between yield and crop-pattern -2.43 -7.217
Interaction between area and crop-pattern -0.29 -0.860
Interaction between area and yield 0.00 0.000
Interaction between area, yield and crop-pattern 0.04 0.108
Total effects 33.731 100

Source: FPMU and author’s calculation

Several findings from this table rate a mention.  First, the cropping-pattern effect dominates 
as a source of growth, accounting for close to three-fifths of the changes in the level of 
production.   This was also the result obtained when we limited the exercise to a 1981-2003 
period.  Significantly enough, the dominance of cropping-pattern as a source of growth for 
an earlier period was reported earlier by Hossain (1982) and others.  Pure yield effects come 
through as the second-most important source of positive growth in output.   The 
percentages corresponding to cropping-pattern versus pure yield effects, respectively, are 
61-versus-48 percent.  The difference between the numerical effects of this pair of results ---a 
difference of some thirteen percentage points------is factually much smaller compared with 
an earlier version of this same analysis.  That earlier-period analysis showed that the 
advantage of cropping-pattern relative to yield effects were a much larger twenty-six
percentage points---a difference between 58 and 32 percentages.    

2.1.3: Seasonality of Production

Seasonality of production of foodgrains is of relevance, especially if there is a ‘hungry’ 
season’---when prices tend to spike, and the access of the food-poor to food worsens.  By 
conensus, the months August through October comprise the most stressful part of the 
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hungry season. The season with the greatest livelihood and food-price stress is the wet 
season.  It would be of interest if aggregate production data could be split along a dry-
season versus wet-season divide, as the latter subsumes these three months of stress.  Wet 
season stretches from May to October and the dry season, from November to April.  Rice 
and wheat are lumped into a category called foodgrains.  Table 2.6 presents the seasonality 
of foodgrain production, nationally, for 1985 through 2008, in terms of percentages of wet 
and dry seasons in the total foodgrains output. Wet season grain output is obtained by 
summing boro and the succeeding aus output.  The dry season output is obtained by adding 
aman output and the succeeding wheat output.

The relative structure of foodgrain production has clearly shifted towards an increasingly 
larger share of the wet-season, at the expense of the dry season. This structural change is a 
pro-poor development, in that the wet-season rice production tends to use labour, including 
hired labour, more intensively per unit of land than does dry-season rice production.  
                            

Table 2.6: Seasonality of foodgrains at national level (% of grain production)

Quinquenial Results ( Average 
Percentage of Total Production)

Wet 
Season

Dry 
Season

1985 -1990 43.85 54.16
1990-1995 44.94 54.40
1995-2000 47.99 50.39
2000-2005 52.06 46.21
2005-2008 58.14 39.72

                                                         Source: DAE data disseminated by FPMU

Table 2.7 presents the seasonality of the production of foodgrains across four size-classes---
marginal, small, medium and large.6  The values in the cells in the table across the four 
columns show the percentage share that a given size-class of farmers have in the total rice 
production on the sample for the season(s) in question.7 The foodgrain output raised per 
farm across these size-classes during these seasons, as well as the coefficient of variation 
associated therewith are presented in the (Table A Appendix IV), to facilitate the assessment 
of their susceptibility to production variability. For added measure, the percentages that 
each size-class has in the totol operational land-holding on the sample are also presented in 
the last row of table 2.7.  In each season, marginal and small farms face much greater 
variability in the quotient of their production, according to the Table A, Appendix IV). And 
the main message to emanate from Table A, Appendix IV is about a egregious 
disproportionality across micro-and-small farms versus medium-and-large farms size-
classes in terms of the structure of relative access to land versus foodgrains.  In all seasons, 
the large firms significantly out-harvest grains compared with their land-holding, whereas 
the percentages harvested by marginal and small farms are conspicuously paltry by 
comparison. It is reported later in this study that marginal farmers average a per capita 
income during 2007/2008 the size of only 60% or so of Bangladesh per-capita income.  The 
access that margial farmers have to grains sourced from the PFDS should therefore be 

                                                
6 Households that operate up to 0.49 acres of cultivable land are marginal farmers; between 0.491 and 2.499 
acres are small farmers; between 2.5 and 7.499 acres are medium farms; and in excess of 7.50 acres are large 
firms.
7 We use seasons in plurality: for logistical reasons, the recall period for the first round of the surveys had 
covered two quarters, extending between July of 2007 up to December of 2007.
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treated to be a measuring rod for the PFDS’s capacity for reaching the poor.  Whether, and 
how well, PFDS pass muster by this metric is taken up later on in Chapter 5.

Table 2.7: Seasonality, and unequality of access to foodgrain production across firm-size 
classes, 2007-2008

Seasonality as % of Total of average production
Seasons Marginal Small Medium Large

July, 07-Dec., 07 1.78 12.15 27.56 58.5
Jan., 08-March,08 2.25 14.61 21.2 61.67
Apr., 08-June, 08 2.5 7.18 23.48 66.84
July, 08-Sept., 08 3.39 13.12 27.96 55.52

All seasons 2.5 11.8 25.0 60.6
Relative distribution of operational land-holding on the sample (%)

% Distribution 5.53 35.13 38.07 21.26
                                        Source: BRF Farm Survey conducted for this study, 2007-2008

2.2 The dynamics of food grain prices (2001-2008)

2.2.1 Trends in Nominal and real prices of rice and wheat
Movements in nominal and real rice prices comprise considerably important dimensions of 
any real-life foodgrains system.  Table 2.8 presents annual average nominal rice and wheat 
prices in Bangladesh 1981 – 2008. Table 2.9 looks at real prices where the deflator is the 
consumer price index (CPI) for non food goods in Dhaka. 

Table – 2.8 Annual average prices of coarse rice and wheat, 1981-2008 ( All prices are Tk. / 
tonne)

Year Rice
price

Year-upon-year 
change(%)

Wheat
price

Year-upon-year
Change (%)

1980/1-1984/5 6351.8 15.3 4385.8 7.8
1985/6-1989/90 9077.2 4.5 6154.0 8.3
1990/1-1994/5 10423.4 5.8 7018.2 2.9
1995/6-1999/2000 11864.4 1.2 8746.6 2.1
2000/1-2003/4 12169.3 -0.3 8627.8 -1.0
2004/05 14740.0 23.7 12490.0 51.0
2005/06 15800.0 7.2 13900.0 11.3
2006/07 17000.0 7.6 17070.0 22.8
2007/08 20209.0 18.8 20735.0 21.4

Source: DAM data; FPMU data

Both real-prices have downward trends. There is however a need to examine these dynamics 
for overlapping period. Between 1981 and 2008, real rice and wheat prices have fallen at 
1.72% and 0.31% per annum, with only the first time-trend being statistically significant.  
Between 1990/1 and 2007/8, the corresponding trend growth rates registered by real prices 
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Table – 2.9:  Real foodgrain prices in Bangladesh, 1981-2008

Year Nominal price of grains 
(Tk./ton)

Non-food CPI 
(1985/86 = 100)

Real price of grains 
(Tk./kg)

Rice Wheat Rice Wheat
1980/1-1984/5 6352.0 4006.0 76.6 8.2 5.2
1985/6-1989/90 9076.0 5692.0 123.3 7.5 4.7
1990/1-1994/5 6574.0 7034.0 186.4 5.6 3.8
1995/6-1999/2000 11864.0 8760.0 215.3 5.5 4.1
2000/1-2002/3 12250.0 8742.3 246.7 5.0 3.5
2006/2007 23000.0 27500.0 310.0 7.4 8.8
2007/2008 24000.0 19000.0 328.0 7.3 5.7
2008/2009 22100.0 18110.0 - - -

Source: FPMU and author’s calculation

for rice is found to be still negative: 0.71% annually.  That for wheat has in fact been 
positive: 2.27% per year.  Between 2000/1 and 2007/8, both trend growth rates have been 
positive: 4.81% and 11.73% annually.  Positive real price trends thus are subsumed within 
negative long-run trends for rice and wheat (Table 2.10)  

Table – 2.10:  Real foodgrain prices in Bangladesh, 1981-2008

Real price of rice and wheat
Rice Wheat

1980/01-2007/08 -1.72 -0.31
1990/91-2007/08 0.71 2.27
2000/01-2007/08 4.81 11.73

Source: FPMU and author’s calculation

2.2.2 Seasonal Fluctuation in rice prices in the pre and post liberalization periods

Purely seasonal fluctuations in rice in Bangladesh, 1981 – 2004

Table 2.11 presents seasonality indices in the rice and wheat prices.  

The number of months in which trend-deviations are positive during the post liberalization 
period is 6 versus 4 during the first period. The pattern of seasonal fluctuations, especially in 
the second period, mimics the conventional seasonal fluctuations patterns present during 
the 1970s (Ahmed and Bernard, 1987). According to Ahmed and Bernard March-April, and 
October-November used to be the hungry season: the seasonal components in these months 
used to be positive, especially during the pre-fall season. There is some evidence of clustering
of positive surprises in coarse rice prices in the run-up to the boro-planting season i.e. between 
February to May. 
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Table – 2.11:  Patterns of seasonal fluctuations in rice price, Bangladesh, pre- and post-
import liberalization of rice

Months

Percentage deviations-from-trend in rice price in 
three sub-periods

1981-93 1994-2004 2005-2008
Rice Wheat Rice Wheat Rice Wheat

July 2.31 11.5 4.07 7.0 -3.69 -5.22
August 2.72 9.7 3.68 2.9 -2.53 -3.89

September -1.70 5.8 1.37 -2.27 -2.88 -2.99
October 0.14 6.6 -.15 -4.01 -4.27 2.41

November 2.82 11.1 2.66 -3.63 -3.94 1.85
December 5.53 13.8 1.06 -5.45 -2.98 3.16
January 2.33 2.8 -.46 -6.0 1.89 3.65

February -1.43 8.4 -3.8 -5.8 1.76 3.63
March -5.69 16.5 -6.22 -1.3 2.41 1.38
April -8.15 22.7 -5.97 6.1 5.81 -2.77
May .02 22.3 -0.4 7.0 -0.17 -3.62
June 3.21 21.9 2.72 5.6 -1.30 -4.47

All months .18 -.12 -0.82 -0.97
Source: FPMU and author’s calculation

Wheat presents a sharply divergent picture in terms of the purely seasonal components during 
1981-93. Every month exhibits a negative seasonal component. During 1994-2004, such 
seasonality disappears and the components are positive during the hungry season of 
February, March, April and May, as expected.   

Both intra year and inter year fluctuations in rice prices have become much more attenuated 
in the 1980s and especially in the 1990s compared to the 1970s..  The standard error of 
estimate around a simple time-trend fitted to nominal rice price for the years 1973-1993 is a 
highly 0.5, the standard error is only one-third as much in the later period. The intra-year 
range between the highest and lowest seasonal components in rice prices has the following 
results:  1973 to 1980 -29.2% (not shown in the table); 1981 to 1993 -17.4%; and 1994 to 2003 -
14.8%. Across all the months in a calendar year, trend-deviation as percentage rates a 
positive average for the 1981-93 period, whereas for the two succeeding period, the 
corresponding average across all the months is found to be negative.  A negative average is 
suggestive of seasonal ‘softness’ overall.      

2.3 Changes in foodgrain import pattern:

While private foodgrains imports were legalized in 1993, with large quantities being 
imported through private channels especially since 1994, virtually all of those imports, both 
of rice and wheat, were from sources other than India.  This continued until 1997. In 1997, 
the government of Bangladesh signed a trade agreement that allowed imports of grains into 
Bangladesh using the nine land ports on the Indo-Bangladeshi borders.  

The most favourably located among these land ports were Darshana near Jessore.  This was 
the stepping-stone of Indian exports of foodgrains into Bangladesh that gradually became a 
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virtual torrent.  Table 2.12 below presents the percentage distribution of imports of rice and 
wheat into Bangladesh by private and public sector and by Indian and non-Indian sources.  

Several results are note-worthy here. Between 1998 and 2008, the percentage of public 
imports in both rice and wheat has fallen sharply.  India remains a major source of imports 
for most of the times. This is the empirical basis of India being a more appropriate frame of 
reference for Bangladesh’s import parity price versus either Thailand or Vietnam.  

Table – 2.12 : Private and public foodgrain imports by Indian and non-Indian sources in 
the recent past (percentages)

Year

Rice imports Wheat imports

Private imports Public 
imports

Private imports Public 
importsFrom 

India
Rest of 
world

From India Rest of world

1997/98-
1999/00 74.4 18.0 7.6 1.7 31.2 67.1
2000/01-
2003/04 58.4 38.5 3.2 42.8 23.6 33.6
2004/05-
2007/08 56.0 37.5 4.1 n.a n.a n.a

Source: FPMU and author’s calculation

Table 2.13 presents the breakdown by private and the public sector. Since private imports 
were legalized, private importers and government/donors have simply switched their role 
in terms of market shares. From roughly a third of the market for imported grains in the 
mid-1990s, private imports have become the mainstay of imports.  

Table – 2.13: Relative structure of foodgrains imports into Bangladesh, 1990- 2004

Year
Foodgrains imports relative structure 

(%)
Corresponding moving averages(%)

Private Public Total Private Public Totalk
1988/9-
1989/90 0.0 100.0 100.0 0.0 100.0 100.0
1990/1-1994/5 20.2 79.8 100.0 20.2 79.8 100.0
1995/6-
1999/2000 48.4 51.6 100.0 49.0 51.0 100.0
2000/1-2003/4 74.5 25.5 100.0 73.3 26.7 100.0
2006/07 91.2 5.0 96.2 91.2 5.0 96.2
2007/08 84.0 8.5 94.5 84.0 8.5 94.5

Source: FPMU and author’s calculation

2.4 Changes in international rice prices:

The fluctuation in nominal world prices ranged between 10.0 to 34.7 percent during the 
1970s, between 0.0 to 39.1 percent during the 1980s and between 0.7 to 27.1 percent during 
the 1990s (Shahabuddin, 2002).  The extent of fluctuations in nominal prices thus increased 
during the 1980s compared to the 1970s, but the range of price fluctuations declined in the 
1990s to almost the range in the 1970s.  
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Deviations from the moving average indicate that the range of fluctuations in prices which 
was rather small (4.3 and 13.5 percent) during the 1970s (Shahabuddin, 2002) became larger 
during the 1980s (0.5 and 18.5 percent) but fell again during the 1990s (0.0 and 11.0 percent).   
In terms of number of years with large deviations, (for both year-to-year fluctuations and 
deviations from the moving average trend), annual world prices of rice displayed a 
progressively greater degree of stability over the last three decades.8  

Table 2.14: Fluctuations in Indian rice prices, 1990 –2009

Year
Nominal Price
FOB (US$/Mt)

Changes from 
Previous year ( % )

Deviation of actual price
from log linear trend (%) 

1990-1994 247.0 0.2 -4.0
1995-1999 257.6 -1.0 11.7
2000-2003 194.3 -4.8 -7.2
2004-05 181.35 -3.42 0.89
2005-06 189.00 4.59 0.55
2006-07 214.65 13.17 3.30
2007-08 312.84 45.74 -2.42
2008-09 265.98 -15.01 -0.61

Source: FPMU and author’s calculation

Table 2.14 presents data on the fluctuations in annual prices of rice in India, as well as 
deviations from the moving average.9  The year-to-year fluctuations in annual prices ranged 
between 1.3 to 32.7 percent during 1990-98.  The deviation from the moving average, on the 
other hand, indicates that fluctuations in price ranged between 2.4 to 15.1 percent, much 
lower than the year-to-year fluctuations.  

Bangladesh annual prices were slightly more stable in the 1990s than Thai prices, though 
Indian prices, heavily influenced by Indian government market interventions, were the most 
stable of all rice prices. 

2.5 Relationship between domestic prices and import parity prices (IPP):

For a small country that actively trades when there is need, the relationship between 
domestic prices and import parity price is driven by the foreign price, the cost of shipment, 
border taxes, handling charges and the arbitrage costs arising between the port and the stage 
of the market of interest to the calculation in question.  For a country where domestic prices 
move in unison with relevant foreign prices, import parity prices provide a de facto ceiling 
to the domestic prices, while the export parity price provides a floor.  Whereas in 
Bangladesh, there is quite a bit of evidence that IPP certainly constrains the domestic prices 
on the upside, it can not be said that export parity price----the antonym of IPP----does not 
provide a floor to domestic price.  This is because even a large glut in the production of rice 
in Bangladesh can not readily mop up the excess supply in the form of exported surpluses.  
The rice milling industry does not have the market networking capabilities, infrastructures 
(standardization and grades), brand power, human resources, and the channels that a 
credible exporter must have.  

                                                
8 It may be noted here that this conclusion also remains valid when Thai 5% broken rice prices are used.
9 The author has borrowed extensively from Shahabuddin (2002) in preparing this and the following paragraphs.  
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Table 2.15 presents international prices for rice, culminating in the calculation of the import 
parity price (IPP). Together with data on shipping and insurance costs, charges on port-
handling and internal transporting cost to ship the grain from the port (Chittagong in this 
case) to the capital (Dhaka), the prices of the Thai rice then converted into the corresponding 
variant of the ‘import parity prices’  (IPP) for Bangladesh. 10 Internationally-traded rice is of 
two main varieties, indica and japonica. Much of the rice traded globally is of the indica 
variety.  From a processing perspective, rice divides into the parboiled rice and the rest.  It is 
only in South Asia that consumers have a strong preference for parboiled rice---where the 
paddy is in fact boiled and dried before being milled.  Elsewhere in Asia, paddy is typically 
milled without boiling.  This rice by retaining moisture becomes sticky on cooking. Sticky 
rice is not preferred in South Asia.

Table-2..15 : The International Environment Facing Bangladesh’s Food Economy-
Determination of Import Parity Price of Rice for Bangladesh, 1981 – 2004

Year
Intern'l price
(in US $ per 

tonne)

Exchange
Rate

(Tk./US $)

Internaional
rice price
Tk./tonne

Freight
Tk/tonne

Intern'l
price(cif
Prices)

1980/1-1984/5 305.4 22.2 6518.9 1440.0 7958.9
1985/6-1989/90 253.4 31.4 7991.3 1600.0 9591.3
1990/1-1994/5 272.8 38.6 10532.1 1721.2 12253.3
1995/6-1999/2000 297.8 45.5 13376.2 2068.0 15444.2
2000/1-2003/4 184.0 57.0 10505.9 2514.9 13020.8
2004/05 233.0 61.4 14308.5 2550.0 16858.5
2005/06 250.0 67.7 16922.5 2575.0 19497.5
2006/07 266.0 68.7 18271.5 2700.0 20971.5
2007/08 528.0 68.4 36088.8 3000.0 39088.8

      (Contd.)

Year
Handling

Charge
($ /tonne )

Road
Charges

($ / tonne )

Road
charges

(Tk./tonne)

Import
parity price
(Tk./tonne)

1980/1-1984/5 5 16 355.7 8425.4
1985/6-1989/90 4.8 15.7 492.4 10232.5
1990/1-1994/5 4.5 15.5 598.8 13025.8
1995/6-1999/2000 4.0 15.0 682.1 16308.8
2000/1-2003/4 3.5 15.0 855.0 14075.5
2004/05 3.5 15.0 921.2 17994.6
2005/06 3.5 15.0 1015.4 20749.8
2006/07 3.5 15.0 1030.4 22242.3
2007/08 3.5 15.0 1025.3 40353.3

Source: FPMU and author’s calculation

As the long-dominant rice exporter since the early 1950s, Thailand’s commercial practice 
regarding grading and standardization of rice have been adopted in international rice trade.  
There are three major grades of rice exported from Thailand, namely, 5% broken, 15% 
broken and 100% broken.  The second grade is thought to be dominant grade. Recently, 
Vietnam and India have entered the world markets for rice in a big way.  One or two of the 
Vietnamese grades have also begun to be seen as benchmarks.  

                                                
10 It is subsequently seen that it is India, and not Thailand, that can rightfully claim the mantle of the country 
that sets Bangladesh’s IPP for rice.
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The benchmark rice grade for Table 2.16 is the Thai 15% broken white rice.  A grade of 15% 
broken is more appropriate compared with 5% broken.  A survey of rice grades carried out 
as a part of IFPRI-conducted Bangladesh Food Policy Project (BFPP)  during 1989-1994, 
found that Bangladesh’s rice milling industry averages between 14% and 15% broken.  

The most important finding of Table-2.16 is the relation between the domestic price and the 
‘import parity price’ with Thailand being the source country.  Since 1998, the domestic price 
has been getting closer to the IPP. This is due to the unusually low international prices in the 
last several years.  The movement towards parity moreover reflects a situation that India, 
based on the issue price of FCI (Sikha and Srinivasan, 2003), is the least-cost source.  Indeed, 
if IPPs were calculated based on the 

Table- 2.16: Bangladesh’s international price environment, 1981-2008

Year Import
Parity price (IPP)

Domestic 
Rice price

Ratio of rice 
price to IPP(%)

1980/1-1984/5 8425.4 6351.6 75.4
1985/6-1989/90 10232.4 9077.2 88.7
1990/1-1994/5 13025.8 10423.4 80.0
1995/6-1999/2000 16308.8 11864.4 72.7
2000/1-2003/4 14075.5 12169.3 86.5
2004/05 17995.0 14740 81.9
2005/06 20750.0 15800 76.1
2006/07 22242.0 17000 76.4
2007/08 40353.0 26084 64.6

Source: FPMU and author’s calculation
Indian export parity prices, they are highly competitive with domestic prices in Bangladesh. 
However, the nature of relationship between domestic price and IPP is somewhat more 
inconclusive for Indian rice situation (table: 2.17). 

Table- 2.17: Bangladesh’s Import Parity Price calculated with reference to Indian 
comparator prices, 1998-2009

Year

Indian 
Rice Price 
(in TK per 

tonne)

Freig
ht 

Tk/To
nne

Indian 
Price 
(Cif 

Price)

Handling 
Charge(T
k/tonne)

Road 
Charge
s(Tk/to

nne)

Import 
Parity 

Price(Tk/
tonne)

Domestic 
Price 

(Tk/Tonn
e)

Ratio of 
rice price 
to IPP(%)

1998-99 12417 54 12471 125 458 13054 13674 105.26
1999-00 12192 55 12247 122 479 12849 12014 93.46
2000-01 10433 56 10490 105 501 11096 11509 104.17
2001-02 10708 58 10766 108 524 11398 11828 104.17
2002-03 11125 59 11184 112 548 11844 12876 108.70
2003-04 11000 60 11060 111 574 11744 12853 109.89
2004-05 11558 61 11620 116 600 12336 14740 123.46
2005-06 12842 62 12904 129 626 13660 15800 119.05
2006-07 14533 64 14597 146 654 15397 17000 114.94
2007-08 21067 65 21132 211 683 22026 26084 117.65
2008-09 17942 66 18008 180 900 19088 25403 133.33

Source: FPMU and author’s calculation
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2.6 Food grain markets and the public Food Distribution system

Macro-economic trends contextualizing public interventions in food markets

Table 2.18 shows that food subsidies are a substantial portion of Bangladesh’s aggregate 
public expenditure.  The numbers are much bigger if valuation is done based on market 
prices as poosed to administered prices. In fact, when we evaluate food subsidies using 
market prices throughout, we find that in recent years, the total subsidies being channeled 
by the DGF amounted to between 3 and 4 percent of Bangladesh’s overall public 
expenditures. The figures from India are presented in the last column to put these numbers 
into perspective. 

Table-2.18: Food subsidies relative to expenditures (All values are in Tk. Billions)

Year
Gross
Domesti

c
Product

Revenu
e
Expend

iture

Develo
pment
Expen
diture

Total
Public 

expendi
ture

Food
Subsidy

Per
Govern

ment
account

s

Food
Subsid

y
Per

Altern
ative

Valuat
ion

Food 
subsidy
As % of 
public

Expendit
ure

in B’desh

Food 
subsidy
As % of 
public

Expendit
ure

in India

1993/94 1319 91.1 87.9 203.7 1.67 n.a. n.a. 3.9
1994/95 1431 101.45 101.21 220.1 2.73 n.a. n.a. 2.8
1995/96 1553 117.12 98.7 231.6 2.99 n.a. n.a. 2.78
1996/97 1684 123.05 108.9 240.8 3.45 8.83 n.a. 2.46
1997/98 1827 142.32 108.7 258.6 3.89 8.83 n.a. 3.23
1998/99 2150 165.62 123.25 297.8 3.29 8.83 n.a. 3.11

1999/2000 2370 181.95 152.21 344.6 3.69 8.83 n.a. 3.03
2000/2001 2535 205.36 159.01 374.0 3.34 8.25 4.0 2.88
2001/2002 2732 227.0 150.5 407.6 3.35 9.47 4.2 4.41
2002/2003 3006 253.07 169 439.04 4.64 8.83 n.a. n.a.
2003/2004 3326 289.69 203 519.8 3.03 8.77 3.0 n.a.

Note: It has not been practicable to update this table up to 2007/2008.
Source: FPMU and author’s calculation

2.6 Major reforms of the PFDS Procurement, storage and distribution of foodgrains: 
Overview

Public supply of foodgrains has three main sources in Bangladesh: domestic procurement, 
imports and changes in government stocks. We start of describing the principal sources of 
public distribution, beginning with procurement.
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Table 2.19: Public procurement of rice and wheat in Bangladesh: an operational profile
(all quantities are thousand metric tonnes (MT))

Years Rice
Procure-
ment

Wheat
Procure-
ment

Rice
output

Wheat 
Output

Rice 
Procure-ment 
as % of output

Wheat
Procure-ment 
as % of 
output

1988/89-1989/90 639 47.5 16700 955.5 3.7 4.95
1990/91-1994/95 461.4 36.4 17863.8 1124.2 2.58 3.38
1995/96-1999/2000 498.6 171.6 18843.6 1674.8 2.62 9.84
2000/01-2003/04 778.5 184.5 21778.8 1551 3.75 11.175
2004/05 1034 1 26147 976 3.9 0.1
2005/06 1050 1 26474 736 3.9 0.1
2006/07 1139 0 26139 736 4.3 0
2007/08 869 0 43504 844 2.0 0
2008/09(Mar) 96 0 - - - -

Source: FPMU, IRRI and author’s calculation

Within the government, the attributed rationales for procurement are diverse, ranging from 
an imperative to support farm prices to the pre-eminent need to build up public stocks for 
intervention.  Mostly, the government buys rice and paddy.  Participation is voluntary.  
Procurement takes place based on a price of paddy (or rice equivalent) which is announced 
ahead of the harvest season. Setting the procurement price and target quantity is an 
important seasonal task before the Ministry of Food, with the final decision being subject to 
a decision at the Cabinet level.  

The procurement price that is set is territory specific. Procurement is concentrated in grain-
surplus districts (Chowdhury, 1994a), thus making transport to the cities and deficit areas an 
imperative.  The surplus districts supply anywhere between 10 and 16% of the rice 
production in procurement. Historically, the government has only procured between 3 and 4
percent of total rice output.  For wheat, public procurement has virtually ceased.

In some years, the government bought rice using open, competitive, tender for its stocks. 
However, rice tenders have not been in favor by the government, for reasons that are not 
clear.  

Table-2.20 shows the relationship between the issue price (IP), procurement price (PP) and 
wholesale market price (MP) of foodgrains.  The moving averages of the ratio of 
procurement-to-market price for both grains show a clear upward trend. The trend growth 
rate of this rate for rice and wheat between 1983-2002 is positive,1.1% and 0.8% annually, 
both statistically significant.  Procurement prices have risen faster than market prices making 
this ration greater than unity.   Ratios greater than unity strongly point to government 
efforts to impart greater incentives in the PP.11 The rising PP however results in bulging 
public stocks.

                                                
11 A relative lowering of PP to MP also reflects the downward movements in market price itself (for instance, 
based on declining international rice prices).
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Table – 2.20:   Various administered prices, and their relativity versus market wholesale 
price (Tk./Kg) (for rice and wheat separately)                                                                                                

Year
Procurement 

Price
Ration Price Wholesale Price

Ratio of 
procurement to 
market prices 

(%)
Rice Wheat Rice Wheat Rice Wheat Rice Wheat

1980/81-
1984/85

5.46 3.48 5.31 3.64 6.35 4.01 86.0 86.8

1985/86-
1989/90

8.01 5.20 7.88 5.34 9.07 5.69 88.3 91.4

1990/91-
1994/95

9.59 6.46 11.15 7.57 10.42 7.03 92.0 91.9

1995/96-
1999/2000

11.67 8.45 13.28 11.06 11.87 8.76 98.3 96.5

2000/01-
2003/04

12.96 9.06 14.69 11.92 12.46 9.09 104.0 99.7

2004/05 12 13.50 15.65 12.88 14.74 12.49 81.4 108.1
2005/06 13.50 13.25 16.45 14.22 15.80 13.90 85.4 95.3
2006/07 13.25 16.25 17.21 23.12 17 17.70 77.9 91.8
2007/08 28.0 19.0 22.5 20.19 24.00 18.5 116.7 102.7
2008/09 22.0 20.0 22.5 22.18 26.94 21.30 81.7 93.9

Source: FPMU data and author’s calculations

Public distribution of grains

Between the mid-1980s and 2006/2008s, the share of public distribution in market foodgrain 
supply shrank from 13% to 4.3% (Table-2.21). The relative importance of each of the three 
sources of supply for public distribution is presented in Table-2.22. The government has
progressively reduced the reliance on imports as a source for meeting offtakes during the 
1990s and even, with the exception of a couple of years, such as 2005/2006 and 2007/2008, in 
the period thereafter, compared with the 1980s.  The second finding to note that stock 
changes as a source of meeting offtake ‘demand’ have become more volatile and 
unpredictable after 2000/2001, for reasons which we have not been able to go into presently.   

The role of imports has been important, if somewhat declining over time as just stated, with 
an average ratio of imports to offtakes of foodgrain equal to 90% over the period from 
1972/93 to 1989/90 (Goletti et al., 1991). That fell to 58% during the eleven-year period 
1992/93 – 2002/03. If it were not for the very large imports during 1995/96 and 1998/99 (in 
the wake of natural disasters), the relative importance of imports would have been even 
smaller. 

During 1999/2000-2002/03, the percentage importance of procurement averaged 82% (Table 
– 2.9).
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Table – 2.21: Public distribution of rice and wheat in Bangladesh: a operational profile
(quantities are in thousand tons)

Year Rice
offtake

Wheat
offtake

Total
offtake

Rice
availabilit

y

Wheat
Availability

Foodgrain
Availability

Public
Distribution

as % of 
Availability

1981/2-
1984/5 572 1330 1902 12695 2274 14969 13
1985/6-
1989/90 523 1823 2347 13941 2762 16703 14
1990/1-
1994/5 577 1171 1747 16330 2263 18592 9

1995/6-
99/2000 653 1115 1768 17715 2787 20502 9

2000/1-
2003/4 720 590 1310 22663 3065 25728 5
2004/05 1339 265 1604 25551 3316 28867 6
2005/06 245 237 482 25764 2925 28689 2
2006/07 1696 192 1888 26142 2724 28866 7
2007/08 1346 236 1582 31711 1983 33695 5

Source: Data from FPMU, and authors’ calculations

Table – 2.22: Sources of public distribution of foodgrains in Bangladesh, 1980/81 –
2007/08(all quantities are in metric tons)

Year Procure-
ment

Procure-
ment Ratio 

(%)

Imports Imports
Ratio (%)

Stock
changes

Stock
Change

Ratio (%)

Offtakes

1980/1-1984/5 428.2 21.0 1762.4 86.5 -152.8 -7.5 2038
1985/6-1989/90 459.2 19.9 1909.6 82.8 -64 -2.8 2305
1990/1-1994/5 497.8 30.5 1235.8 75.7 -101 -6.2 1632
1995/6- 99/2000 670.2 38.0 1187.2 67.3 -93 -5.3 1764
2000/1-2003/4 982.5 65.9 943.8 63.3 -435 -29.2 1491
2004/05 898 19.4 3102 67.0 629 13.6 4630
2005/06 945 45.3 2263 108.6 -1123 -53.9 2084
2006/07 1139 22.4 2548 50.0 1406 27.6 5093
2007/08 1500 30.6 3714 75.7 -305 -6.2 4909

Source: Based on data from FPMU and National Board of Revenue (NBR)

Reforms in the public foodgrain distribution system (PFDS)

Public distribution can be broadly categorized in two components, monetized or priced and 
non-monetized.   The difference between the two is whether the supplies are 
administratively priced or not.  The components of priced distribution are essential priorities 
(EP), other priorities (OP), open-market sales (OMS), Large Employers (LE), and the like.12

                                                
12 Statutory rationing (SR), Modified rationing (MR), Palli rationing (PR) have been some of the monetized channels that 
have since been abolished.



25

EP caters to the employees of the Armed Forces, the para-military border forces (the BDR), 
the police, the “Ansars” (yet another “para-police” cadre of armed security men). These 
categories of government employees are sold their monthly ration at the steepest discount.13   
The issue price for this category has not been revised during the last ten years.  EP alone 
accounts for about 85- 90% of the government’s food subsidy each year.   

The OP caters to the employees of Civil Defense Forces, and some other strategically 
influential groups. Through LEI, the government allots grains large registered 
manufacturing enterprises (with more than 100 employees) in the SR areas.  

Non-priced distribution is motivated by poverty-reduction objectives and includes 
programs such as food-for-work programme (FFWP), vulnerable group feeding (VGF), vulnerable 
group development (VGD), canal digging (CD), test relief (TR), gratuitous relief (GR), food for 
education (FFE).14   

Bangladesh has reformed its PFDS over the years (Table – 2.23for rice and Table – 2.24 for 
wheat). In the eighties, there was a spate of policy work exposing the inequities and the 
anachronistic nature of SR, MR and OP.  Consequently, many of the inequitable monetized 
channels were phased out in 1990/91 and in 1991/92: these include Statutory Rationing (SR) 
and Modified Rationing (MR), respectively.   

For rice, only EP, OP, OMS among the priced channels are active after 1992, as is FFW 
among non-priced ones.  For wheat, add large enterprises among priced channels, and FFE, 
VGF/VGD among non-priced ones (Table – 2.23).15 The allotment of rice to Large Employer 
Industries (LEI) were discontinued somewhat later in the 1990s. 

                                                
13 The subsidies to the EP recipients is classified information in Bangladesh but is expected to be high.
14 FFE has since been abolished late in 2001.  FFW also witnessed a roll-back in the quantity allotted to it in 2002.
15 The OMS has changed drastically over the years. and is now  driven mostly by the local-level politics.    
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Table 2.23: Annual channel percentage shares in total rice offtake, 1981 – 2008(Percentages)
Year SR MR/RR EP OP LEI OMS FPC FM PC/Atta 

Chakki
MO FFW VGD+VGFTR+GR FFE CD+Others

1980/1-1984/5 18.4 31.8 12.2 22.3 0.2 6.0 0.0 0.0 0.0 2.9 5.92 0.04 0.338 0 0.142
1985/6-1989/90 2.7 28.3 15.0 15.2 0.6 15.6 0.0 0.0 0.0 1.42 6.92 0.43 9.338 0 4.402
1990/1-1994/5 0.9 15.5 19.7 3.8 1.1 28.3 0.0 0.0 0.0 0.722 10.22 4.932 8.488 0.36 5.91
1995/6-1999/2000 0.0 0.0 18.7 1.0 0.3 19.9 0.4 0.0 0.0 0 11.48 17.272 11.286 13.3 6.376
2000/1-2003/4 0.0 0.0 17.1 1.3 0.0 5.9 0.0 0.0 0.0 0 26.775 16.6575 19.305 6.55 6.4625
2007/08 0.0 0.0 153.2 11.0 6.3 408.5 0.0 0.0 0.0 0 88 238 113 0 74

Source: FPMU and author’s calculation
Table – 2.24: Annual channel percentage shares in total wheat offtake, 1981 – 2008 (percentages) 
                                                                                                  

Year SR MR/
RR

EP OP LEI FPC FM PC MO Oth
er

FF
W

TR VG
D

VG
F

GR FFE CD/
O
th
er

1980/1-1984/5 14.7 13.6 2.8 17.0 3.9 3.8 0.0 9.2 0.0 0.8 0.0 26.3 0.0 5.3 0.0 2.5 0.0 0.2
1985/6-
1989/90

10.2 7.1 3.0 15.2 2.1 4.5 0.0 7.3 1.5 0.1
0.1 28.6 3.2 14.7 0.0 2.5 0.0 0.0

1990/1-1994/5 6.7 0.0 6.1 4.3 1.7 5.9 0.0 11.0 4.5 0.4 0.7 33.8 5.7 13.3 0.0 0.8 4.3 0.9
1995/6-
1999/2000 0.0 0.0 7.8 0.6 1.4 0.0 0.7 2.2 0.3 0.0 0.0 43.1 5.1 13.4 0.9 1.2 17.6 2.2
2000/1-2003/4 0.0 0.0 16.5 1.5 2.1 2.6 0.9 5.1 0.7 0.0 0.0 26.6 2.0 25.1 0.9 1.0 8.9 6.1
2006/07 0.0 0.0 107.0 8.0 9.0 0.0 2.0 0.0 0.0 0.0 18.0 2.0 0.0 46.0 0.0 0.0 0.0 18.0
2007/08 0.0 0.0 81.0 6.0 4.0 0 0.0 0.0 0.0 0.0 74 56.0 10 69.0 0.0 0.0 0.0 22.0

Source: FPMU and author’s calculation
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The tenets behind the food distribution system

The government’s marketing and trading policies

The following marketing and trading policies have been prominent:
 The anti-hoarding act---barred merchants from keeping inventories of foodgrains 

exceeding 1 week’s “working stocks” without statutory licenses from the Food 
Department. It was put into abeyance in 1993. This law had been in place for nearly 50 
years.  

 The phasing out of the SR and MR/RR in the early 1990s led to a significant roll-back of 
the monetized component of the PFDS.  At their peaks in the early 1980s, SR and MR/RR 
accounted for a full 40% of the priced distribution;

 The public-law 480-III agreement signed between the GOB and the US introduced a 
“coupled approach” to managing price stress.  Whenever the market price for a 
benchmark grade of rice would be procurement price plus 20% in SR areas, releases from 
public stocks through open market sales would be triggered. For every increase in the 
market price of 10 over and above the OMS trigger price, the government would be 
allowed to raise the issue price in OMS by a half of the market price. The corresponding 
price band in the non-SR areas is 15%. For several years, OMS did have the intended 
result of restraining upswings in price at moderate costs in terms of grain releases.  
Though the OMS no longer works in this fashion, it offloads grains at a subsidy of 10-
12% whenever the GOB announces the program.

 In 1993/94 private import of wheat and rice was legalized for the first time. 
 Under the Uruguay Round, Bangladesh was allowed a bound tariff rate on rice of 200%; 

the government applied a tariff rate (including all duties and taxes payable) of 8.5% as in 
July 2003.  All quantitative restrictions on rice have been removed.  In an effort to 
provide a stimulus to private rice import, the government has not funded any public 
commercial rice import in the last five years (1999-2004).  There is no subsidy on rice 
exports, (as there are in some neighboring countries);

 Bangladesh Bank issued guidelines regarding trade credit for foodgrain merchants.

The Food-for-education (FFE), introduced in December 1993, was phased out in December 
2001, soon after the present government took over.  Under this scheme, in-kind nutritional 
supplements were being given to households that had children at school. Only 20 percent of 
the country was covered, costing the government, on the order of some Tk. 5 billion.  The 
government has now replaced FFE, paying out cash instead.

The GOB funds food aid partly (by way of both cash co-payments, as in the case of the WFP 
food aid, and inland transport, storage and handling (ITSH).    The GOB spends roughly Tk. 1.2 
billion on ITSH. Along with the bi-lateral and multilateral donors, the government is also an 
important financier of food aid.resources. The GOB contributes to the tune of a third to the 
funding of all grain imported by WFP. The GOB contributes a half towards the cost of 
shipping the grain from foreign ports to Bangladesh.  

Role of private and public sectors in distribution

Private sector as a whole out-stores the public sector.During the harvest season of June and 
July, total private rice stocks dwarf total public stocks by a factor of more than six.  More 
than ninety percent of such stocks are held on farm. 
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While the marketed surplus has grown significantly, the number of private rice mills has 
grown in tandem, as has the number of traders.  In combination, these profit-seeking agents 
have taken advantage of all arbitrage margins. A large-scale market survey conducted as 
part of BFPP during 1990-1991 showed that farmers sell more than 60% of aman and boro
crop at the farm-gate (Chowdhury, 1992).  That proportion is likely to have increased further 
since. The radius of the marketing sphere of a typical rice mill and a typical marketing agent 
has both grown by more than 100% between the early 1970s and to-day.  

As the transportation network in the country grew during the 1980s the established rice 
wholesalers in the up-country primary markets opened up direct shipment from surplus areas 
to tertiary markets within deficit regions and cities---by-passing entirely a trip to congested 
terminal markets. 

In contrast, the involvement of the public sector has often been disappointing. Government’s 
commissions have been driven by the self-interest of the senior-most officials of the Food 
Department, and not necessarily by the broader-mandates of the policy.16  Even after results 
from reliable research were produced, government did not work towards revising its policy 
stance. 

Storage

Because of the time lag between one harvest and the next markets typically keep working 
stocks:  to meet requirements of routine demands. The need for storage arises because, while 
production is seasonal, consumption is continuous. Also, producers and consumers are 
geographically disparate and this necessitates storage too. Specifically, the need for public 
storage arises because private discount rates and storage and information costs may be 
different from their social values. Thus, private sector might not supply the socially optimal 
storage. 

There is also the need for buffer stocks: this is equal to the forecasted production loss on an 
annual. Finally, there is the need to retain emergency stocks, the need for which emerges from 
calamities that can destroy standing crops and cause upwards pressures on prices. 

Thus public stocks can be classified into four types based on their operational roles: 
 Stocks that seek to keep running government’s routine public distribution, 
 Stocks to allow price stabilization ;
 Working stocks in response to declining private working stock.
 Security stocks

More than ten years ago, IFPRI research at BFPP showed that in Bangladesh a marketing 
revolution had taken place in rice.  The ingredients of that revolution were the following: 
growing marketing surplus (from 15% of the output in the late 1960s to more than a half in 
1991); increased competition; improved market integration; increase in the volume of private 
stocks; dampened price seasonality; and finally falling real foodgrain prices (Chowdhury, 
1992; Haggblade, 1994).  Chowdhury (1992) showed that per capita private rice stocks 
roughly doubled between 1960s and the early 1990s.  In absolute terms, private rice stocks 
have grown faster, particularly since the late 1980s.  In the lean season, just before the aman 
harvest, private rice stocks typically exceed those held in government godowns by about a 
factor of three (Table – 25).  And in the post-harvest months of January and June, private rice 
                                                
16 See the USAID report “Comments on Ray Hooker Report of 1991”.  
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stocks alone exceed total government foodgrain stocks by a factor of five. Among private 
holdings, farm stocks dominate.  On-farm stocks account for about 75% of all holdings, 
while trade stocks account for the remainder (Chowdhury, 1992).

Table- 2.25:   Private and public foodgrain stocks, end-of-month carryout stocks (million 
metric ton)

Various Seasons
Private rice stocks Private rice stocks

Farm Trade Total Rice Wheat
Lean season
Oct-89 0.86 0.5 1.36 0.58 0.88
Oct-90 1.44 0.4 1.84 0.64 0.59
Oct-92 2.3 0.82 3.1 0.68 0.4
Oct-93 1.7 0.42 2.12 0.34 0.53
Post-harvest season, aman
Jan-90 4.73 2.04 6.77 0.82 0.51
Jan-93 5.66 2.18 7.84 0.55 0.78
Jan-94 5.53 1.67 7.2 0.19 0.46
Post-harvest season, boro
Jun-90 3.67 1.68 5.35 0.82 0.33
Jun-93 4.14 1.47 5.61 0.4 0.66

Source:: Chowdhury(1992); Ahsan, Amin, Chowdhury, and Farid (1994)

Chowdhury(1993) showed that in Bangladesh public rice stocks significantly squeezed 
private  trader’s rice stocks, although not farm-level stocks (Chowdhury, 1993). IFPRI 
research during the course of Bangladesh Food Policy Project (1989-1994) showed that if it 
were not for the crowding out of the private stocks by public stocks, the effects of the fairly 
upbeat transformation in commercialization would have made even greater difference.  

The size of security stocks in Bangladesh

Over a long period, the government of Bangladesh used to retain on hand the equivalent of 
four months aggregate foodgrain “requirement” as security stocks. According to Dorosh and 
Farid, the operational targets of security stocks used to be about 700 to 800 thousand metric 
tons in the early 1990s Dorosh and Farid, 2001. In the late 1990s, government policy in 
Bangladesh shifted in favor of increased public foodgrain stocks, setting official minimum 
stock targets of 1.0 to 1.2 million tons.  This decision was triggered by the tension created by 
the extensive flooding caused in 1998, even though the private sector pulled off a creditable 
performance by importing as much as 2.4 million metrics tons over a short period of some 
nine months, with reassuring effect on rice’s market prices which remained within a fairly 
narrow band.  The sudden ‘food crisis’ of 2008, with its unprecedenced spiking in the 
international rice prices and a momentary complete collapse of the global rice markets, has 
seared precaution into every available food-policy synapses within the government of 
Bangladesh.  Bangladesh has set itself the target of building emergency foodgrain stocks of 
3.2 million tonnes through domestic and overseas procurements in the year to June, 2009.  In 
actual fact, the foodgrains stocks at the end of December, 2008, were just over 1.3 MMT, up 
from the year-ago level of 714,000 MMT.
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The modus operandi of OMS

Open Market Sales (OMS), from which releases are triggered when prices breach certain 
price thresholds.  The existence of OMS does of course not establish a targeted price band
which is defended by policy intervention.  In that sense, it would be correct to say that price 
stabilization is no longer a de facto objective in Bangladesh.  The prices at which releases from the 
stock are made generally coupled with movements in what is called the ‘economic price of’ 
rice that is procured by the Ministry of Food.    

Dealers have been appointed, in 2002 especially during the crisis of 2007/08 for keeping the 
OMS releases running into the economy.  Any walk-in client can purchase the desired 
quantity at a first-come-first-served basis as long as supply at the outlet lasts.  OMS releases 
made a comeback, after a lengthy absence in the run-up to and during the food crisis of 
2007/2008.  Those releases have been sharply rolled back as, during the 2008/2009, the 
country’s production did quite well.

2.8 Evolving Cost-effectiveness of the PFDS

How far has the existing system benefited consumers and producers?

PFDS can benefit poor consumers by (1) subsidizing priced foodgrain to the vulnerable 
segments of the population; (2) targeting subsidies mediated through non-priced 
distribution and (3) by stabilizing foodgrain prices. It can benefit the producers by 
establishing a binding “floor-price”. 

The priced distribution outlets of the existing system has, until recently, benefited mostly the 
non-poor consumers in the cities and smaller district headquarters. These consumers are 
generally the government employess. The beneficiary consumers from the private sector 
involved mainly the school teachers, and employees of large enterprises (with more than 100 
employees).  The system was thus inequitable and suffered from urban bias. It was 
downsized in the second half of the 1990s. The reorientation of the PFDS with 80% of the 
foodgrains being targeted towards poverty-alleviation programs has benefited the 
vulnerable households to a greater extent. There however scope to reduce costs to make it 
more effective.

The procurement operations buy mainly from traders and millers.  The BFPP, based on a  
survey of 630 farmers from 21districts showed that in 1989 about 3%- of total marketed 
output was sold to the purchasing center of the DOF” (Chowdhury, 1992). In 1989,  total rice 
procurement was 663 MMT of which only  14.5% was procured from the producers directly. 

The cost-effectiveness of the existing system

Cost-effectiveness refers to efficacy, relative to the input. It is usually defined as a ratio; the 
numerator is an estimate of benefits, and the denominator is an estimate of costs. Thus cost-
effectiveness measures how much does it cost to transfer a unit subsidy to various target 
groups.17  

In case of foodgrain interventions, this has been done in the following four ways.  First, 
during 1993 studies carried out by IFPRI provided estimates of cost-effectiveness of income 
transfers from targeted interventions programs (Working Group on Targeted Food 
Interventions 1993). A small variation on this theme was implemented by Ahmed who 
asked the following question: do beneficiaries of targeted interventions have higher 
                                                
17 For an example of this approach, see Ahmed (1993).
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marginal propensity to consume out of the dollar received as wheat ration compared with 
cash income?  If they do, this would make a food-based program more effective in providing 
nutritional support than an equivalent payment in cash (Ahmed, 1993).  

The second example of the cost-benefit assessment is Mahmud and Rahman (1985). This 
work utilizes the framework of efficiency losses and the deadweight loss “triangles” to 
capture welfare effects of public interventions. 

There are several qualifications that apply to the usage of Mahmud and Rahman
methodology, which is based on Bale and Lutz framework, in the current context. Since
1985/86, Bangladesh’s PFDS has changed quite substantively. Domestic procurement is now 
a much more substantive source of grains than in 1985/86 relative to food aid. The rationing 
system has been disbanded and the PFDS has been re-oriented towards targeted 
channels.The gap between import parity price (IPP) and domestic price is much smaller now 
than in 1986, especially if Indian export prices are taken as basis of comparison. As shown in 
Part I of the study, India has become the single largest exporter of grain to Bangladesh. 
There is also the technical difficulty of all grain now being “priced” by the DGF at 
“economic price”, thus doing away with unit subsidies. Due to these considerations, the Bale 
and Lutz framework is not the most natural one to estimate cost-effectiveness.  

In stead, because targeted interventions now dominate, the framework of WGTFI and 
Ahmed is more suitable. That framework involves estimation of costs and benefits from 
mandated income transfers to program beneficiaries.  The approach relies on the answer to 
this basic question: what is the net social welfare gain from the operations by the DOF, 
whether from procuring grains domestically, distributing domestically-procured grain 
among various channels, or distributing grains through either food-for-work activities or 
vulnerable group development programs.

The methodology is described in Appendix-I.  The results, presented in Table 2.26 suggest 
that the cost-effectiveness of the existing system, which was low earlier has increased 
towards parity towards the end of the study period.  The cost-effectiveness of PFDS rose to 
its highest level since the mid-1980s, i.e. 95%, in 2001-2002.  Such a major improvement in 
fact resulted from a movement towards targeted channels and away from priced channels. 
Speaking of individual years, the index of cost-effectiveness (in percentage) rose from 53%  
in 1985 to 84% in 1998 and then to 95% in 2002. 

Table-2.26: Cost-effectiveness in Bangladesh’s PFDS 1986-2002
Year Income 

transfer due 
to offtake 
activities

Income 
transfer due 

to 
procuremen

t program

Income 
transfer 
Due to 

targeted 
distribution

Total 
income 
transfer

Total 
progr

am 
cost

Total income 
transfer

As % of program 
cost

    
1985/6-
1989/90 4428.5 388.9 388.2 5205.6 5982.8 12321.0 51.0
1990/1-
1994/5 5612 711.0 512.0 6835.0 8057.6 13609.8 59.8
1995/6-
1999/2000 12221.1 1648.9 805.8 14675.8

16592.
2 20751.0 80.0

2000/1-
2001/2 12802.8 2052.2 1275.0 16130.0

19457.
5 20515.0 95.0

Source: FPMU and author’s calculation
Note: Entries in the last column are 3 year moving average of the numbers to the immediate left. It has not been 
possible to update these number as of 2007/2008, due to some of the underlying statistics not being available.
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Conclusion:

Bangladesh’s foodgrain production effort has been adequate, but not stellar. Compoount 
annual growth rate of foodgrain production has been 3.1% annually, while yields have 
grown at a trend rate of 1.8%. Production growth by opening a margin over population 
growth, affords a breathing space.  Shift in acreage composition towards modern varieties---
and not yield growth—is the primum mobile of production growth. Seasonality of production, 
by heaping marketed surpluses in months traditionally associated with supply and prices 
stress, have helpfully kept both price volatility and seasonality bounded for the poor. 
Liberalization of food policy stances of the government, to buttress commercialization 
further, has helped further.  Private imports, populated by myriad merchants, adjust 
competitively.  The resulting arbitrage is informationally as efficient as is practicable under 
the circumstances. Reforms to the PFDS, almost continuously advocated by the development 
partners of Bangladesh, have led to cessation of the egregiously wasteful PFDS channels, 
revising priorities favoring non-monetized channels, and making PFDS more cost-effective 
as far as it goes. As the more virulent intrusions were rolled back or completed exited, 
commercialization was uncorked without any inhibition, boosting both disposal of grain 
surpluses, and private investment in rice inventories. At their peaks, private rice stocks 
dominated public stocks by a factor of five or more.

Whereas during the 1980s, the possibilities of a second major rice crop in an input-
responsive season led to the onset of an automatic production ‘re-stabilizer’—helping 
farmers rebound positively from a negative production shock, in the 1990s and beyond it 
was a competitive activity of importing that came to symbolize the foodgrain system’s 
capacity to reflexively seek price stability. Especially the aftermath of large-scale shocks, 
such as 1998 floods, showed the system’s capacity to effect very substantial quantity 
adjustments within a relatively short in a decentralized manner and register very favourable 
impact on price stability itself.

Despite a non-negligible growth in foodgrain production overall, Bangladesh carries a fairly 
high imports-to-offtake ratio, as shown in the foregoing. Continued reliance on world 
markets is thus a continuing strategic imperative. From this perspective, the food crisis of 
2007/2008 has instilled an angst about the necessity of paying for a fall-back----a cushion-----
if suddenly the world markets for grains were again to suffer a catastrophic seizure.  This 
has led to a decision in 2008/2009 to bring into being security stocks upwards of 3 million 
metric tonnes.  Fortunately, the rice economy has rebounded with record levels of harvest in 
2008/2009, creating the equivalent of somewhat false-footing the very many pundits that 
had momentarily become heavily bearish about future levels of foodgrain scarcity.  

The Government should press further ahead with targeting on the distribution side of the 
public foodgrain distribution system (PFDS).  So that the visibility of the ultra-poor and the 
poor on the benefits side of the PFDS’s could take greater prominence going forward, the 
district-wide distribution of the FFW-bound public issue could, programmatically, be 
steered with greater poverty-impact quotient.  This would require cross-fertilizing the 
existing district-level pecking order with the vulnerability or the poverty map of 
Bangladesh.



33

Chapter – 3

Food grain prices and PFDS Operations in Bangladesh: Econometric Analysis

Introduction:

The last chapter framed major characteristics of Bangladesh’s foodgrain systems, in the end 
prompting a few questions about the empirical properties of the system. More specifically, a 
need was being felt for greater conviction about key behavior parameters of that system, 
such as responsiveness between (i) market price and market supply, (ii) between imports 
and ‘international prices’, and (iii) market price on the one hand, and public issue, open-
market sales (OMS) and public procurement on the other, to name the three most important 
examples of such behavioiur. Answering such question needs invocation of an econometric 
model—following Shahabuddin (1993), we chose to formulate a seasonality disaggregated 
model.

The objective of this chapter is to put together a dataset with which to estimate a 
simultaneous-equation seasonal econometric model of Bangladesh’s foodgrain sector.  The 
primary purpose of this model is twofold, namely:

(a) to examine the extent to which it is practicable to have on hand a disaggregated model of 
Bangladesh’s foodgrain model with a view to address (i), (ii) and (iii) above; 

(b) to test for whether Bangladesh’s rice and wheat prices are cointegrated with the ‘global’ 
rice and wheat prices, bearing in mind that Thailand and India both have to be framed as the 
comparator country when it comes to the foreign source of rice. 

3.1 The Model: 

As mentioned, an aggregate model can be, and has been, used to predict market prices as 
well as to fix target prices. However, because both governmental procurement and open 
market sales are seasonal, a more disaggregated approach that considers seasonal factors is 
needed to estimate the amount of domestic procurement and open market sales of 
foodgrains required to support prices during the harvest seasons and to contain prices 
during the peak seasons within the ceiling fixed for price stabilization. For example, the 
required amount of domestic procurement of a particular crop will be dictated by, among 
other factors, the volume of its production and prices prevailing in the specific harvesting 
seasons. In addition, seasonal supply conditions and traders’ expectations during the lean 
months and their consequent upward pressure on market prices will determine the amount 
of open market sales of grains needed to contain prices in such a period. A disaggregated 
model that distinguishes the lean from the harvesting seasons should be able to predict the 
amount of domestic procurement and distribution, including open market sales, needed to 
achieve seasonal price stabilization better than an aggregate model using annual data.

A seasonal dataset will therefore be assembled to solve a simultaneous-equation model of 
Bangladesh’s foodgrain sector.  Dataset will include rice and wheat separately, measuring 
the following for 1993/94 through 2007/08: (a) production; (b) offtake from the PFDS; (c) 
domestic procurement; (d) issue price; (e)  “economic cost” of foodgrain; (f) domestic 
procurement price;  (g) gross national income; (h) Government budgetary allocation for the 



34

procurement of foodgrain; (i) public stock; (j) private imports; (k) public imports; (l) loss in 
storage; (m) import duties; (n) other liable charges to be paid at the border; (o) road 
kilometerage (of all-weather type); (p) number of bank branches in the country; (q) number 
of rural bank branches in Bangladesh; (r) national wholesale price.  For each commodity, the 
four endogenous variables correspond to (r), (b), (c), (j).  Variables (a), (d) or (e), (f), (g), (h), 
(k), (l), (m), (n) are exogenous variables.  Variables (h), (i), (k), (o), (q) are the instrumental 
variables.  The model incorporates a two-way causality.  We harness an Instrumental 
Variable approach to secure a clean separation between supply and demand in the model.

The Model Structure apropos Sub-component 1

The following presents the structure of the model.

Pr,t = a0 + a1Yt + a2MSr,t + a3MS w,t+a4Pr,t-1+a5Pw,t-1 (1)

This first equation of the model puts market price of rice during season t to be linearly 
dependent on per capita real income, market supply of rice, market supply of wheat, priec of 
rice in previous year and price of wheat in previous year. Any positive sign of the co-
efficient corresponding to any particular variable will mean a change in the same direction 
as of change in direction of dependent variable. That is, a2, the market supply of rice at t, if 
results into being in positive sign with some level of significance, will imply that price of rice 
at year t, if increases, the supply of rice at t will also increase. Similarly, a negative signs for 
regression co-efficients will mean changes in opposite direction. In short, a positive sign 
means a positive change resulting from the impact of that intedendent variable in the model 
and vice versa. In model (1) we usually expect the signs of coffecients of real income per 
capita (Yt) and lagged rice price (Pr,t-1) to be positive. The coefficient on current market 
supply of rice at seasor t (MSr,t) is expected to be negative. However, signs for other 
variables such as, market supply of wheat (MS w,t  )  and previous year wheat price (Pw,t-1  )  

may be positive or negative due to economic nature of these variables. 

The remaining part of the model expresses the individual relationships among several other 
variables whice are difined after the model equations. 

MSr,t = Qr,t – QPr,t +(MDr,t + OMSr,t + NDr,t) (2)

MSw,t = Qw,t – QPw,t +(MDw,t + OMSw,t + NDw,t) (3)

QPr,t = b0 + b1Qr,t + b2Qr,t-1 + b3Pr,t+b4PPr,t+b5OSr,t +b6PPr,t-1 (4)

QPw,t = c0 + c1Qw,t + c2Pw,t+c3PPw,t+c5OSw,t +c6PPw,t-1 (5)

In euqtion (2) and (3) we express market supply if rice and wheat separately as dependent 
linearly on corresponding quantity of production and domestic procurement. Since 
production is expected to be positively related with the market supply Qr,t  and Qw,t  are   
considered positive. On the other hand since the procurement is expected to have reverse 
effect they are considered negative. The domestic procurements of rice and wheat have also 
been modeled in equation (4) and (5). In these behavioral equations, domestic procurement 
of rice and wheat (QPr, t and QPw,t ) are expected to rise with the increase of rice and wheat 
production (Qr, t and Qw, t ) and corresponding procurement prices (PPr,t  and PPr,t-1) and thus, 
the signs for related co-efficients are expected to be positive. However, since the opening 
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stocks of rice and wheat are expected to play a negative role with domestic procurements 
the corresponding signs for the coefficients are expected to be negative.

The incorporated MD s(Monetized ration distribution) in equation (2) and (3) have also been 
expressed to be related linearly with market price, issue price and availability of govt’s rice 
stock in equation (6) and (7). In these equations, we expect market prices of rice and wheat 
(Pr,t  and Pw,t), previous year prices and availability to have positive relationship with
Monetized ration distribution (MD). That is why, corresponding signs for these variables in 
the equations are expected to be positive. On the otherhand, the signs for the coefficients for 
issue prices (d3,d7,e3 and e7)are expected to be negative.

MDr,t = d0+d1Pr,t + d2Pw,t + d3 IPr,t + d4 Ar,t+d5Pr,t-1 + d6Pw,t-1 + d7 IPr,t-1 (6)

MDw,t = e0+e1Pr,t + e2Pw,t + e3 IPw,t + e4 Aw,t+e5Pr,t-1 + e6Pw,t-1 + e7 IPw,t-1 (7)

The model also includes separate equations for Open Market Sales (OMS) of rice and wheat 
in equation (8) and (9). Here, the OMS is expected to be related to Price to Open Market 
Sales Channels (POMS) and availability of government’s stock of corresponding food grains.
We expect here market prices and availabilities to be positive signed.

OMS r, t = f0 + f1Pr, t + f2POMSr, t + f3 Ar, t (8)

OMS w, t = g0 + g1Pw, t + g2POMSw, t + g3 Aw, t (9)

In equation (10) and (11), availabilities of government’s food stock for rice and wheat have 

Ar, t =   OSr,t + Mr, t + QPr, t  (10)

Aw, t =   OSw,t + Mw, t + QPw, t (11)

been modeled as retaled positively and linearly to public opening stock (OS), private sector 
import (M) and production quantity for corresponding food grains namely rice and wheat.

OSr,t = OSr, t-1 + QPr, t-1 + Mr, t-1 – (MDr, t-1 + NDr, t-1 + OMSr, t-1) (12)

OSw,t = OSw, t-1 + QPw, t-1 + Mw, t-1 – (MDw, t-1 + NDw, t-1 + OMSw, t-1) (13)

Mr, t =  h0 + h1TDr, t +  h2CDr, t + h3OTr, t+ h4Y t + h5Pr, t + h6INPr, t + h7Mr, t-1 (14)

Mw, t =  h0 + h1TDw, t + h2CDw, t + h3OTw, t+ h4Y t + h5Pw, t + h6INPw, t + h7Mw, t-1          (15)

Lastly, the dependence of public opening stock (OS) and private sector import (M) for rice 
and wheat is put into relation with corresponding values of the variables for previous year, 
Monetized ration distribution (MD), public distribution using through non-monetized 
channels (ND) and open  market sales (OMS) in equations (12), (13), (14) and (15). Since, we 
expect, deviations from trend (TD), real income (Y t), private imports previous year (Mr, t-1) to 
be positively related with Private-Sector Imports during the season t (Mr, t ), coefficients for 
these variables are expected to have positive signs. 

Where,
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Pr, t = market price of rice during season t;
Yt  = real income, per capita;
MSr, t = market supply of rice;
MSw, t = market supply of wheat;
Qr, t =  rice production;  
Qw, t = wheat production;  
QPr, t = domestic procurement of rice;
QPw, t = domestic procurement of wheat;
MDr, t = Monetized ration distribution of rice;
MDw, t = Monetized ration distribution of wheat;
OMSr, t = open market sales of rice;
OMSw, t = open market sales of wheat;
NDr, t = public distribution using through non-monetized channels, of rice;
NDw, t = public distribution using through non-monetized channels, of wheat;
OSr, t = public opening stocks of rice,
OSw, t = public opening stocks of wheat,
PPr, t = procurement price of rice;
PPw, t = procurement price of wheat;
IPr, t =  Issue price of rice;
IPw, t =  Issue price of wheat;
POMSr, t = price of open market sale (OMS) channel, for rice;
POMSw, t = price of open market sale (OMS) channel, for wheat;
Ar, t = availability of rice in the government’s stocks;
Aw t = availability of wheat in the government’s stocks;
DTr, t = deviation of rice production from the corresponding trend;
DTw, t = deviation of wheat production from the corresponding trend;
CDr, t = customs duty imposed on rice during season;
CDw, t = customs duty imposed on wheat during season;
OTr, t = all other border taxes imposed on rice during season;
CDr, t = all other border taxes imposed on wheat during season;
Mr, t    = private-sector rice import during the season
Mw, t    = private-sector wheat import during the season

A characteristic feature of this model is that rice and wheat are treated separately from each 
other.  While rice predominates domestic production, procurement and even monetized 
distribution, wheat features importantly in what is given away as non-monetized 
distribution.  As well, the demand characteristics of rice and wheat tend to be quite 
different, as revealed by the own price and incomes elasticities of the two commodities. This 
dichotomy was resolved in modeling the rice market in Bangladesh by treating each 
foodgrain separately. A practical implication of this approach is that it permits the amount 
of domestic procurement and public distribution of rice and wheat to be projected 
separately, a capacity that may be useful for budgetary purposes.

The model has 15 endogenous variables and 15 equations (including some identities).  
Therefore, it is possible to find solutions for the 15 unknowns (market price of rice [PRt], 
domestic procurement of rice per capita [QRPt], domestic procurement of wheat per capita 
[QWPt], ration distribution [monetized channels] of rice per capita [MRDt], ration 
distribution [monetized channels] of wheat per capita [MWDt], open market sales of rice per 
capita [OMSRt], open market sales of wheat per capita [OMSWt], market supply of rice per 
capita [MSRt], market supply of wheat per capita [MSWt], availability of rice in the 
government’s stocks per capita [ZRt], availability of wheat in the government’s stocks per 
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capita [ZWt], public opening stock of rice per capita [OSRt], and public opening stock of 
wheat per capita [OSWt], private sector rice imports (Mr, t) and private sector wheat imports 
(Mw, t) in different seasons. 

It is this disaggregated model of the foodgrain economy that we estimate and validate
using data relating to the period 1993/94 – 2007/2008.  

Following established practice, the model divides up the distribution side of the PFDS in a 
three-way arrangement: monetized ration distribution; open market sales; and non-
monetized ration distribution (such as food-for-work (FFW), vulnerable group development 
(VGD), and various kinds of relief operations.  Because the first two categories are ostensibly 
subject to varying degrees of price effect(s), they clearly have to be modeled as endogenous 
variables, while the third is properly treated exogenously.

Each of the nine behavioural equations of the foregoing model have been estimated using 
two-stage least-squares (2SLS).  The following instruments have been used: real issue price 
of foodgrains; real public procurement price of rice; real OMS price, import duties on rice 
and wheat, other applicable duties, and, finally, lagged values of each of the endogeneous 
variables.18 Having described the formulation of the model, we now turn to examining the 
results from estimating the various equations.   

3.2 Regression Results: 

The equations of the model were estimated using the two-stage least squares method, with 
seasonal data covering the period 1993/94 to 2007/08. The estimated equations are 
presented in Table 3.1. 

Table 3.1—Estimated equations of the disaggregated model, Bangladesh, 1993/94- 2007/08 

Equations and Variables
Estimated 
Coefficients

T-value R2 D.W.

Price equation Constant -1.02 -2.22**

0.95 1.95

Yt .0004 2.38**
MSRt -.0138 -.36
MSWt .319 3.58**
PRt-1 0.808 7.71**
PWt-1 0.035 0.64

Equations and Variables
Estimated 
Coefficients T-value R2 D.W.

Ration distribution equation: rice Constant 0.231 3.88**

0.48 2.04

PRt 0.029 0.455
RPRt 0.051 1.52
ZRt 0.004 0.98
PWt 0.107 1.28
PRt-1 -0.003 -0.05
PWt-1 -0.071 -1.20
RPRt-1 -0.083 -1.54
                                                
18 In the Inception Report, we had indicated that we would also include government budgetary allocation for the 
procurement of foodgrain, road kilometerage and number of bank branches as instruments.  Despite our best 
efforts, it was not practicable to generate seasonal and time-series data relating to these variables.  
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Equations and Variables
Estimated 
Coefficients

T-value R2 D.W.

ZRt-1 -0.010 -2.39**

Equations and Variables
Estimated 
Coefficients T-value R2 D.W.

Constant Ration distribution equation: wheat
0.411 2.08**

0.02 1.90

PRt -0.107 -1.32
RPWt -0.087 1.48
ZWt 0.011 -0.75
PWt 0.237 1.08
PWt-1 -0.250 -2.06**
PRt-1 0.140 1.74
RPWt-1 0.066 0.53
ZWt-1 -0.025 -1.88*

Equations and Variables
Estimated 
Coefficients

T-value R2 D.W.

Domestic procurement equation: rice
Constant -5.323 -2.28**

0.43 1.54

QR t 0.085 2.17**
QR t-1 0.063
PR t 0.722 1.45
PPR t 0.014 0.04
OSR t

PPR t-1

0.139
-0.894

4.11**
-1.23

Equations and Variables Estimated 
Coefficients

T-value R2 D.W.

Domeatic Procurent equation: wheat
Constant -0.597 -2.48**

0.60 2.04

QWt 0.079 3.99**
QWt-1 0.040 2.32**
PWt -0.188 -1.31
PPWt 0.270 2.44**
OSWt 0.019 1.78
PPWt-1 -0.026 -0.15

Equations and Variables Estimated 
Coefficients

T-value R2 D.W.

Open Market sales equation: Rice
Constant -0.210 -0.33

0.20 2.23
PRt 0.236 2.91**
POMSRt -0.094 -2.41**
ZRt -0.054 -2.59**

Equations and Variables
Estimated 
Coefficients

T-value R2 D.W.
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Equations and Variables
Estimated 
Coefficients

T-value R2 D.W.

Open Market sales equation: Wheat
Constant

0.044 0.39
0.09 1.41

PWt -0.016 -1.37
POMSWt 0.038 1.96
ZWt 0.007 1.41
Source: Authors’ calculation.
Notes:  Y                 =  Real income per capita
MSR            =  Market supply of rice per capita
MSW           =  Market supply of wheat per capita
PR                =  Real Market price of rice
RPR             =  Ration price of rice in real terms
ZR               =  Availability of rice in the government’s stocks
RPW           =   Ration price of wheat in real terms
ZW              =  Availability of wheat in the government’s stocks
QR              =  Production of rice per capita
PPR             =   Procurement price of rice in real terms
OSR            =   Public opening stock of rice per capita
QW             =   Production of wheat per capita
PPW           =    Procurement of wheat per capita
OSW           =    Public opening stock of rice per capita
POMSR      =    Open market sale price of rice in real terms, and
POMSW     =    Open market sale price of wheat in real terms.

 ** Significant at the 5% error probability level
 * Significant at the 10% error probability level

Source: Authors’ calculations

3.2.1 Rice Prices and Import: The Price Equation

All estimated coefficient of the price equation, except the market supply of wheat, gave the 
expected signs and were statistically significant. The fact that the coefficients of the lagged 
price was highly significant is evidence that expectations affect the formation of seasonal 
prices, but a more rigorous econometric investigation is required to detect the kind of 
expectation mechanism operating in the Bangladeshi rice market.

3.2.1.1 Private Sector imports

Rice

As well, a private-sector rice import function was also fitted, as required by the foregoing 
model.  The explanatory variables are (i) a rice deviations from trend; (ii) per-capita gross 
national income; (iii) national wholesale price; (iv) rice international price; (v) lagged 
private-sector rice imports; (vi) import duty on rice imports; and (vii) other admissible taxes 
at the border on rice imports.  The results obtained from fitting this model are presented in 
the following table:



40

Table-3.2: Determinants of seasonal private rice imports into Bangladesh, 1993-2008 (by 
2SLS)

Explanatory variables Coefficient T-Statistics
Constant -0.59 -0.75
Trend deviation -0.049 -1.66
Import duty -3.756 -1.05
Per capita real national income -0.00005 -0.381
Domestic real rice price 0.570 3.95**
Real international price -0.389 -2.29**
Lagged imports 0.356 3.14**
Other border taxes -1.31 -0.303
R-squarred 0.56
** Significant at the 5% error probability level

      Source: Authors’ calculations

The main results that arise from the foregoing table are as follows:  private imports respond 
vigorously to domestic wholesale price level.  Whenever the national wholesale price in the 
country soars, this triggers a new round of private-sector imports of rice.  Whenever the 
national wholesale price in the country falls, this causes private-sector imports of rice to 
wane and be rolled back.  This seems to suggest that Bangladesh has become fairly well 
integrated in the global rice markets, especially the Asian rice markets.  The second 
important result to note is that the coefficient of international price in the imports function is 
negative and highly significant statistically.  The two coefficients ---one relating to the 
domestic wholesale price, and the other relating to the international price---are algebraically 
quite close (0.57 versus 0. 39).  This suggests that domestic prices and international prices are 
‘mirror images’ of each other.  This should also mean that it is very likely for domestic rice 
prices and international prices to ‘move in unison’.  Somewhat more technically, domestic 
and international prices are ‘co-integrated’.  As we shall find out momentarily, this is quite 
clearly the case.

Wheat

Table 3.3 reports on the coefficients of the private wheat imports function.  Three variables 
are significant determinants of private wheat imports into Bangladesh.  They are the 
country’s disposable income per capita, applicable other border taxes and lagged private 
wheat imports.  Border taxes causes import levels of wheat to roll back, while the other two 
variables spur wheat imports.  The quantitative significance of the income variable on this 
import function raise important knock-on questions. Per-capita incomes in Bangladesh has a 
marked seasonality.  It is during the aman season that per-capita incomes of Bangladesh is 
the highest of any season in the country.  For lagged wheat private import to have a large 
and statistically significant coefficient is quite intuitive: this is corroborative of ‘partial 
adjustment’ or of ‘inertia’ in dynamic adjustment.  
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Table-3.3: Determinants of seasonal private wheat imports into Bangladesh, 1993-2008 (by 
2SLS)

Explanatory variables Coefficient T-Statistics
Constant -0.59 -1.30
Trend deviation -0.036 -0.61
Import duty 5.59 1.36
Disposable income .00065 7.35**
Domestic price -0.068 -0.50
International price 0.047 0.389
Lagged imports 0.164 1.82*
Other border taxes -8.99 -2.15**
R-squarred 0.75
** Significant at the 5% error probability level

      Source: Authors’ calculations

3.2.2 PFDS operations 

3.2.2.1 Procurement: Procurement Equation

Rice
The impact of rice production (both current and lagged) on domestic procurement emerged 
as significant. In addition, both market price of rice and the procurement price seem to exert 
a substantial influence on the domestic procurement of rice. The opening stock, as expected, 
has a negative influence on domestic procurement, although it is not statistically significant.

Wheat
The level of domestic production of wheat has a significantly influence on the procurement 
of wheat. None of the price variable coefficients, however, was found to be statistically 
significant. 

3.2.2.2 Rationing: The Ration Equation

Rice
The coefficients for both price variables in the ration equation gave the expected signs 
although neither price coefficient was found to be statistically significant. The offtake of rice 
through the rationing system was, however, significantly influenced by the amount of rice in 
the government’s stocks available for distribution. It is not surprising that public issue of 
rice is not significantly keyed into market prices: rice public issue is dominated increasingly 
by monetized-distribution channels such as Food-for-Works (FFW), or by Other Priorities 
(OP).  In both cases, movements in offtakes are more potently triggered by administrative 
decisions rather than market developments.

Wheat

The ration offtake of wheat was observed to be significantly influenced by the ration price 
and amount of wheat available in the government’s stock for distribution. 
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3.2.2.3 OMS: Open Market Sale Equation

Rice
The market price of rice seemed to influence significantly the offtake of rice through open 
market sales. In contrast, the coefficient of the OMS price with respect to OMS issue was 
significantly negative, just as one would expect.  Increases in the availability of government 
stocks tended to reduce the demand for OMS issue of rice, and once again the coefficient in 
question was highly statistically significant.

Wheat

This equation performed the poorest in the model.  Each of the price variable returned 
counter-intuitive coefficients, including one----for the wheat OMS price-----that was even 
statistically significant.  Only public stock had the intuitive sign on the coefficient, even 
though it was not statistically significant.  

3.3   Predictive power of the model

In the previous section, each of the estimated equations was evaluated separately. However, 
it is also important to look at the performance of the model as a whole, as the good fit of the 
individual equations does not ensure that the whole model will reproduce historical 
outcomes when simulated with historical data. The model was evaluated for its overall 
predictive performance by inserting the actual values of the exogenous variables in each 
year in the estimated equations and then solving for the endogenous variables in a 
simultaneous manner, using a computer program.

The predicted values of the seasonal prices and other endogenous variables of the system 
(such as the distribution of ration rice and wheat, the domestic procurement of rice and 
wheat, and the open market sales of rice and wheat) are compared with their actual values. 
It is readily observed that the model is at its  most valid when it comes to predicting the rice 
equation.19   However, like in other models, although the model predicts seasonal prices 
well, its performance with respect to the quantity variables is not so satisfactory. This 
difference is also reflected in the computed Theil inequality coefficients presented in Table 
3.4. The TICs are calculated using the following formulae:
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where PV = simulated value;
             AV =  observed value;
             N = sample size

Table 3.4 also shows some, although not much, seasonal variability in the predictive 
performance for the price, ration distribution, and open market sale of rice. The seasonal 
variability was quite pronounced for the ration distribution of wheat, domestic procurement 
of both rice and wheat. The model performs quite poorly in predicting the domestic 
procurement of rice, an outcome that is not surprising in view of the various nonprice 
factors that influence government procurement, such as farmers’ access to purchasing 
centers and financial resources of the procurement agency.
                                                
19 It is typical for similar models to return strong predictive efficiency with respect to the price equation.  See 
Shahabuddin, 1993.  
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Table 3.4: Theil Inequality Coefficient (TICs) associated with the behavioural equations

                                                                                                             Seasons

Variables
All 

seasons
I II III IV

Price (PR)
Ration distribution of rice (MRD)
Ration distribution of wheat (MWD)
Domestic procurement of rice (QRP)
Domestic procurement of wheat (QWP)
Open market sales of rice (OMSR)
Open market sales of wheat (OMSW)
Private rice imports
Private wheat imports

0.051
0.26
0.38
0.42
0.53
0.67
0.95
0.26
0.18

0.062
0.14
0.37
0.36
0.65
0.33
0.82
0.23
0.17

0.063
0.28
0.30
0.39
0.99
0.95
0.99
0.31
0.13

0.041
0.19
0.31
0.80
0.28
0.44
0.99
0.19
0.24

0.035
0.43
0.55
0.13
0.19
0.99
0.99
0.31
0.19

Source: Authors’ calculations.
Note:    I is the pre-aman season (July-October), II is the aman season (November-
February), III is the pre-boro season (March-April), and IV is the boro season (May-
June).

Summing up the discussion of the econometric model

If grasping the methods of the rice price was the widely accepted motif of the a compelling 
narrative of BDS PFDS proce stabilization’, this model is essentially saying that there is a 
great deal of intelligibility in Bangladesh’s foodgrains system.  As well, due to the actions of 
myriad foodgrain importers in both the rice and wheat segments of those markets,  a high 
degree of consonance was found to exist when it came to rationalizaing the behaviour of 
private rice imports.  However, the policy interventions that are the nuts and bolts of the 
PFDS as it functions-----offtake, procurement, OMS-issue, to name three most important 
ones-----are not keyed much of the times into market price in an intuitive manner.  

3.4 Further discussion on domestic and international prices

In an increasingly-integrated global economic system, the co-integration displaed by 
national and international prices for a staple such as rice is another flagship dimension of 
systemic performance.  This is what makes it imperative to test for cointegration between 
Bangladeshi national wholesale rice price on the one hand, and an alternating duo of 
comparator source country across a Thailand-versus-India divide.  It is to this that we may 
now turn.  

Co-integration tests are discussed more elaborately in the next chapter. Suffice for the 
moment to say that co-integration is about prices displaying co-movement. A brief 
discussion about the nature of cointegration is in order here.

As a general rule nonstationary time series variables should not be used in regression 
models, in order to avoid the problem of spurious regression. There is an exception to this 
rule.  If yt and xt are nonstationary I(1) variables, then we would expect that their difference, 
or any linear combination of them, such as

1 2t t te y x   , to be I(1) as well.  
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However there are important cases when 1 2t t te y x   is a stationary I(0) 

process. In this case yt and xt are said to be cointegrated.  

Cointegration implies that yt and xt share similar stochastic trends, and in fact since their 
difference et is stationary, they never diverge too far from each other.  We can test whether yt

and xt are cointegrated by testing whether the errors 1 2t t te y x   are 

stationary. Since we can not observe et we instead test the stationarity of the least squares 

residuals, 1 2t̂ t te y b b x   using an Augmented Dickey-Fuller (ADF) test.  

We estinate the regression

0 1ˆ ˆt t te e v                                                                          

where 1ˆ ˆ ˆt t te e e    , and examine the t (or tau) statistic for the estimated slope.  

Table 3.5 presents the results conmcerning co-integration tests involving Bangladesh-vs-
Thailand and Bangladesh-vs- India divide.  The main finding to emerge from Table 3.5 is 
that whereas Bangladeshi and Thai prices are not co-integrated, the null hypothesis that 
Bangladeshi and Indian prices do not evince co-integration can be rejected at between 
moderate to high degrees of statistical confidence.

Table 3.5: Co-integration results Bangladesh vs India divide & Bangladesh vs Thailand

Model ADF test
Dependent Independent R square DF Statistics P-Value Decision
Banladesh Kolkata 0.84 -4.051 0.01 Ho rejected at 1% (high)
Banladesh Delhi 0.84 -4.349 0.01 Ho rejected at 1% (high)
Banladesh Hyderabad 0.83 -3.155 0.098 Ho rejected at 10% (low)

Banladesh Bhubaneshwar 0.81 -3.568 0.039
Ho rejected at 5% 
(moderate)

Banladesh Lucknow 0.80 -3.615 0.035
Ho rejected at 5% 
(moderate)

Bangladesh Thailand .08 .00031 .0012 Ho cannot be rejected
Source: Author’s calculations.



45

Our finding that whereas Bangladeshi and Thai prices are not co-integrated while 
Bangladeshi and Indian prices are may be rationalized as follows. Dorosh and Shahabuddin 
(2002) had reported earlier that Thai prices between 1991 and 2000 were already somewhat 
more variable, measured on the basis of co-efficients of variation, than were Bangladesh’s 
(Dorosh and Shahabuiddin, 2002). Also, become Bangladesh—Thai rice trade would 
typically involve shipments in containers aboard ocean-going vessels with a high typical 
minimum cargo size and a corresponding investment size, the resultant lumpiness in capital 
needed rendered Thai-Bangladesh rice trade to be episodic and spasmodic, once India 
entered into the world market as an exporter. Dososh (2001) has separately argued that 
several hundreds of small importers, each repeat-importing relatively small quantities of 
parboiled rice from India had instrumented fairly massive aggregate adjustment in 
Bangladesh and stabilized domestic rice prices at import parity price (IPP) levels in the 
aftermath of 1998/99 flood. Dorosh attributes this to the much greater enablement of 
logistics of trade between India and Bangladesh, compared with Thailand.

3.5 Policy implications from the view point of price stabilization 

We had set out in this paper with two three goals, all derived from systemic attributes of 
Bangladesh’s foodgrain distribution system. First, we wanted to see if it is possible to 
estimate a seasonal, disaggregated model of Bangladesh’s foodgrains economy invoking the 
‘dual-pricing’ model of the past, and still get a validated model with adequate predictive
performance when it comes to the national wholesale price.  We found that we can. The 
domestic market adjustments in the foodgrain economy contained in the model together 
predict rice prices reasonably satisfactorily.  As well, using this model in predicting a broad 
swathe of confidence intervals relating to private wheat imports during the seasons is also 
satisfactory.  Of course, the model has some limitation, which we point out subsequently.

The second objective was to test where there was sufficient causal dependence between 
private rice imports on the one hand, and the duo of national and international prices.  We 
found that there is.  Thirdly, we wanted to test for co-integration involving domestic and 
international foodgrains prices using an India-versus-Thailand face-off as comparator 
economies.

The model we estimate is of course not equally good in everything it tries to do.  It is not 
practicable to use this model for predicting the level of ration offtake and procurement, and, 
a fortiori, releases through the instrumentalities of OMS, for example. This is a negative 
finding, and it gives credence to the fact that Bangladesh’s PFDS is dominated by quantity-
targeting, and not price-targeting.  It is also not practicable to use such a model for 
‘predicting’ how much of rice the government ought to be carrying in its buffer stocks.  

The finding that domestic and Indian rice and wheat markets are ‘co-integrated’ is 
important in that, as long as there is a ‘market mechanism’ into which the globally dominant 
exporters are exporting and from which the importing countries are importing, 
Bangladesh’s rice consumers can look forward to a treatment of reasonably market-based 
treatment.  
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Chapter 4

Market Integration of Rice Markets in Bangladesh Some results for 2004-2008

Introduction:

This chapter is about the informational efficiency of Bangladesh’s rice markets from the 
specific standpoint of spatial integration of prices.  
                                                                                                                                                      
4.1 The concept and determinants of market integration

Market integration relates to the process of transmission of price signals from one market to 
another in a specified geographical area. The study of market integration allows identifying 
groups of integrated markets, so to avoid duplication of interventions. If locations A, B and 
c, are well integrated, then the government may think of withdrawing from, or at least 
reduce, its effort to influence the price process in those locations. A scarcity in A will be 
quickly transmitted to B and C, making it redundant to duplicate the same program (for 
example an open market sale operation, or a procurement activity) in all three locations. 
Moreover, by giving a more detailed picture of the process of transmission of incentives 
across the marketing chain, knowledge of market integration is relevant to the success of 
policies such as market liberalization or price stabilization. Market integration ensures that a 
regional balance occurs among food deficit, food surplus regions, and regions producing 
non-food cash crops (see Delgado 1986). If price transmission does not occur, the localized 
scarcities and abundances may result in excessive strain for the population (see Ravallion 
1986). Finally, by identifying the structural factors responsible for the integration of markets, 
investment policy that is directed to the development of markets could be improved.

4.1.1 The main issues and methodology

Most of past studies have identified market integration with one specific measure, be it 
correlation coefficients (see Farruk 1970, Lele 1972, Jones 1972, Blyn 1973), conintegration 
coefficients (see Ardeni 1989, Goodwin and Schroeder 1991, Wyeth 1992, Palaskas and 
Harris 1991, Goletti 1993), or any other measure derived from time series analysis. However, 
a comparison of various measures as well as an analysis of the structural factors affecting 
these measures of market integration is necessary in order to address two sets of issues.

The first set of issues is about the concept and measurement of market integration. What 
does it mean that markets are integrated? How is market integration measured and 
translated into an operational concept? How do different measures of market integration 
relate to each other and what different insights do they give?

The second set of issues is about the relation between market integration and structural 
factors. What are the main determinants of market integration? To what an extent marketing 
infrastructure, policy, and production characteristics affect market integration?

These issues are addressed within a two-stage approach. In the first stage, time series 
analysis of price data is conducted in order to arrive at a reasonable set of measures of 
market integration. In the second stage, the measures of integration computed in the first 
stage are related to structural factors. 

The analysis uses monthly prices of coarse rice over a period of four years and nine months, 
from January 2004 to September 2008, and structural variables for 62 market places. 
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4.1.2 Measures of integration

The intuitive idea behind the measurement of market integration is to understand the 
interaction among prices in spatially separated markets. In the extreme case of two markets 
A and B completely isolated from each other, the prices of the same commodity should not 
be related. If the area where market A is located experiences a bad harvest, prices will 
suddenly increase. In market B, there is no reason to assume that a bad harvest has also 
occurred. In the absence of trade flows between the two markets, prices in B would not show 
any movement. On the other hand, if A and B were integrated, the price in B would also 
increase. This is because some food would flow from B to A decreasing the available supply 
in B. At the same time the price in A would be lower than in the absence of market 
integration.

Therefore, the co-movement of prices gives an indication of the degree of market integration. 
However, it is conceivable that two pairs of markets (A, B) and (A’, B’) exhibits the same 
degree of price co-movement and yet shows a different process of price adjustment. That 
suggests that the dynamics of price adjustment may also give important information about 
the integration of the two markets. If, for example, price shocks from A to B take longer to be 
transmitted than from A’ to B’, even though the index of price co-movement between A and 
B is the same as between A’ and B’, then one may think of the second pair as more 
integrated than the first one.

The next sections consider various measures of integration, all derived from transformation 
of time series of prices. The first two measures, namely correlation and cointegration 
coefficients are explicitly trying to capture the co-movement aspect of price integration. The 
last two measures, namely long term multipliers and composite measures, try to capture the 
dynamic aspect of price integration.

4.1.2.1 Correlation Coefficients

One simple way to study market integration is to consider correlation of price series at 
different markets. This is intuitively related to the idea that integrated markets exhibit prices 
that move together. Price correlations are the easiest way to measure these co-movements. 
However, the traditional tests of market integration focused on correlation coefficients of 
spatial prices (see Lele 1972 for India, Farruk 1970 for Bangladesh, Jones 1972 for Nigeria) 
mask the presence of other synchronous factors, such as general price inflation, seasonality, 
population growth, procurement policy etc. early criticism of this approach has been 
advanced by Blyn 1973, Harriss 1979 and Timmer 1974.

4.1.2.2 Cointegration coefficients and market segmentation

Cointegration analysis is concerned with the existence of a stable relation among prices in 
different localities. Prices move from time to time, and their margins are subject to various 
shocks. When a long run linear relation exists among different series, these series are said to 
be cointegrated (see Engle and Granger 1987).

The presence of cointegration between two series is indicative of interdependence; its 
absence indicates market segmentation. In the data set used in this analysis 706 out of 1891 
links are segmented. 

Segmented markets are those markets that are not cointegrated with each other. 
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4.1.2.3 Dynamic Adjustments

Often, it is not enough to say that markets are integrated. One would like to know the extent 
of integration. Segmentation occurs when there is no cointegration. Perfect integration 
would occur if the price in one market is just a translation of the price in the other market, 
implying that price changes are the same. The translation factor can be interpreted as a 
transfer cost between the two markets however, it is only in extreme cases that perfect 
integration or segmentation occurs. The main effort is then to measure these different 
degrees of integration. To this purpose, the immediate impact of price shocks should be 
distinguished from the impact that is building over time, due to a process of price 
transmission. A short run and a long run can then be distinguished and dynamic multipliers 
computed from estimation of equations such as

Where pi,t is the price of rice in market I at time t , pj,t is the price of rice in market j at time t; 
Xit are exogenous variables such as seasonal dummies and time trend, and ti , is an error 

term. ,, ,, hiki  and i are coefficients to be estimated and mi, and nj are the number of lags 

of prices in market i and j, respectively.

In the estimation, problems of simultaneity may be encountered, related to the 
contemporaneous use of price in market i and in market j. since both prices may respond to 
the same type of shocks, it is expected the error term ti, to be correlated with the price pj,t. 

to overcome this problem, an instrumental variable estimation of pj,t has been sued, taking 
lagged values of the prices of all markets included in the study. The three lags, one for prices 
in market i, one for prices in market j, and one for the instrumental variables, are determined 
simultaneously be application of the Akaike information criterion (see Akaike 1969).

The magnitude of price adjustment is estimated with dynamic multipliers. Dynamic 
multipliers are interpreted as the effect of a price change due to a random shock or a shift in 
an exogenous variable. In the context of the model introduced above, the cumulative effect 
of a shock to price in market j on the price in market i, after k periods is

The full adjustment of the dynamic process described by the model is given by the long run 
dynamic multiplier, which corresponds to

4.2 Comparison among main indicators of market integration

Before launching into the comparison promised in the caption, how we go about comparing 
the underlying districts is moot for discussion.  Whereas correlation and cointegration 
coefficients are straightforward enough, the cumulative dynamic multipliers are not so.  We 
estimated the first quartile, median and third quartile based on the values of the CDM.  
These values are shown in Table 4.1.    Any market link for which the estimated CDM fell in 
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the range between the third quartile and the fourth quartile was categorized as having a 
significantly high value of transmission of prices.

Table 4.1: Value of Cumulative Multipiers

Min -0.2658
1st Quart 0.2471
Median 0.3598
Mean 0.3909

3rd Quart 0.5093
Max 1.4986

Source: Author’s calculations based on DAM data

Table 4.2 presents the percentages of market links for which significant inter-connectedness-
---per these three measures----can be claimed.  We do so separately for the ‘pre-crisis’ and 
‘crisis’ group of months of data.

As shown in table 4.2, whereas over 84% percent of markets are integrated according to the 
correlation (Correlation more than 0.90) and cointegration measures, only 37% percent of the 
market links are integrated according to the dynamic adjustment measures (magnitude and 
speed).  One possible explanation for this lower percentage in the case of measures that 
explicitly involve dynamics of price transmission is that the requirements for the long term 
multipliers to be significantly different from zeros are more stringent than the requirement 
that prices simply move together.

Table 4.2: Comparative integration results for 2004/07 and 2007/08 frame (percentage of 
markets with highly correlated, cointegrated prices, and high values of CDM)

Measure of integration Over all (%)
Pre-Crisis 

(%) Crisis (%)

Cointegration 37 60 94
Cumulative Multipliers 50 50 50

Correlation 84 1.4 38
  Note: Limits the exercise only to market links that display cointegration at AR(1) level.

Source: Data from DAM, and author’s calculations

The percentages of market links with significant cointegration coefficient and correlation 
coefficient are never lower during the crisis period than during the pre-crisis, and quite 
often higher.  To all appearances, the onset of the crisis has improved the informational 
performance of rice markets.  For instance, the percentages of market links displaying 
significant cointegration coefficient at AR(1) level is 94% during the crisis period compared 
with 60% during the pre-crisis period.  We believe that this superior performance of the 
crisis period is due to two interrelated factors:

(i) The crisis period is much shorter than the pre-crisis period:  so to speak, the bar is 
set lower during the crisis period than during the pre-crisis period;

(ii) Rice prices had escalated so far and so furiously during the crisis period that 
awareness on the part of the market agents was uniformly heightened and price 
expectations homogenized due to a kind of ‘herding impulse’ that ran right 
across all classes of market agents.
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Even though the number of segmented markets is negligible, the degree of integration is still 
moderate. In order to understand how this situation could be improved, the determinants of 
market integration need to be studied, which is done towards the end of this chapter.

Table 4.3 presents the names of the market links that display significantly high correlation 
coefficients.  Table 4.4 presents the names of the market links that display small values of 
correlation coefficients.  

Table 4.3: Correlation Summary
Links that have higher correlation (>0.99)

Market Links Market Links
Netrokona Jamalpur Dinajpur Lalmonirhat
Jamalpur Sherpur Panchagorh Lalmonirhat
Tangail Nobabgonj Sirajgonj Lalmonirhat
Sherpur Nobabgonj Nilphamari Lalmonirhat
Rajbari Dinajpur Nobabgonj Khulna

Dinajpur Thakurgoan Lalmonirhat Meherpur
Manikgonj Panchagorh Sirajgonj Chowadanga

Tangail Panchagorh Lalmonirhat Chowadanga
Dinajpur Panchagorh Zhinaidha Jessore

Thakurgoan Panchagorh Barishal Zalokathi
Manikgonj Sirajgonj Patuakhali Borguna

Rajshahi Sirajgonj Rajshahi Chittagong
Sirajgonj Bogra Tangail Sylhet

Bogra Gaibandha Nobabgonj Sylhet
Noagoan Rangpur Nobabgonj Comilla
Tangail Kurigram Jamalpur Comilla

Monshigonj Nilphamari Tangail Chomohani
Rajbari Nilphamari Feni Laxmipur

Dinajpur Nilphamari Madaripur Bandarban
Panchagorh Nilphamari
                                                           Source: Data from DAM

Table 4.4: Links that have lower correlation (<0.90)

Market Links
Faridpur Zhinaidha
Faridpur Jessore
Faridpur Sunamgonj
Natore Sunamgonj
Thakurgoan Sunamgonj
Kurigram Sunamgonj
Bagerhat Sunamgonj
Zhinaidha Sunamgonj
Coxsbazar Sunamgonj
        Source: Data from DAM
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Table 4.5 presents the percentage of market links displaying significant cointegration, across 
divisions, 2004-2008.  The lowest occurrences, at the level of administrative divisions, of 
significant cointegration among their market links are reported for Khulna and Barisal.  
These two divisions are criss-crossed by rivers, rivulets and estuaries.  The road network is 
patchy, and highly fragmented in these divisions.  That is the reason why their performance 
in terms of the integration of their informational signals is bound to be sclerotic. Most of 
these sticky market links are located in the southern half of Bangladesh. 

Table 4.6 presents the percentage of market links displaying significant propagation of 
prices across divisions, 2004-2008, on the basis of cumulative dynamic multipliers.  The 
lowest occurrence of significant propagation of price signals among their market links is
reported for Khulna.  
Dhaka and Rajshahi divisions return consistently high performance on both measures
relative to others, whereas the Khulna and Barisal, variously, are among the more 
conspicuous stragglers.

Table 4.5: Percentage of market links displaying significant cointegration, across 
divisions, 2004-2008

Dhaka Rajshahi Khulna Barisal Chittagong Sylhet 
Number of Total Links 120 120 105 10 55 10

Number of Significant Links 38 44 11 2 29 5
Percentage 31.7 36.7 10.5 20 52.7 50

Note: Calculations are limited to one-time differencing done to the price data, not more.
Source: Data from DAM

Table 4.6: Percentage of market links showing significant propagation of prices across 
administrative divisions of Bangladesh on the basis of CDM

Dhaka Rajshahi Khulna Barisal Chittagong Sylhet 
Number of Total Links 120 120 105 10 55 10

Number of Significant Links 62 89 21 6 17 4
Percentage 51.7 74.2 20 60 30.9 40

Source: Data from DAM

Table 4.7(a) shows that compared with Northern Bangladesh, the south of Bangladesh 
contributes a larger number of occurrences of both segmented links and links displaying low 
value of CDMs.  The composition of the ‘northern’ and ‘southern’ districts can be seen from 
the unmarked table following here.  Yet another contrast between the Northern and 
Southern Bangladesh is about the correlation coefficient, at the level of districts,  between the 
number of segmented market links and number of links displaying low value of CDM.  
Whereas for the Southern Bangladesh, the zero-order correlation coefficient between those 
two variables is negative (-.71), it is positive (.86) for Northen Bangladesh. In theory, the 
correlation between these two measures of informational performance ought to be positive.  
The north conforms to this theoretical stereotype, whereas the south does not.  
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Table 4.7(a) Comparison of market integration in Northern and Southern Bangladesh, 
based on cointegration and cumulative multiplier analysis

Northern-vs-Southern 
divisions

No. of Segmented Links No. of Weak 
Multipliers

Northern Bangladesh 16 14
Southern Bangladesh 18 17

                                                                                           Source: Data from DAM

Districts
Segmented 
links Weak CDM values

Correlation between 
the two

Northern

For all 
Bangladesh: 

0.25

0.86

Dhaka 15 12
Mymenshingh 20 20
Rajshahi 24 19
Pabna 14 11
Bogra 4 9
Rangpur 22 15
Sylhet 15 18
Rajshahi 24 19
Southern
Faridpur 11 9

-0.71

Khustia 20 8
Jessore 16 23
Khulna 20 15
Barishal 16 16
Chittagong 13 23
Noakhali 25 13

                                                                                                             Source: Data from DAM

Table 4.7(b), which was constructed in response to comments received earlier from the 
NFPCSP on an earlier draft, faces off the districts in Eastern-versus-Western Bangladesh in a 
similar manner to Table 4.7(a).  Compared with Eastern Bangladesh, the western part of 
Bangladesh contributes a smaller number of occurrences of both segmented links and links 
displaying low value of CDMs.20  The composition of the ‘eastern’ and ‘western’ districts can 
be seen from the unmarked table following here.  Yet another contrast between the eastern 
and western Bangladesh is about the correlation coefficient, at the level of districts, between 
the number of segmented market links and number of links displaying low value of CDM.  
Whereas for the Eastern Bangladesh, the zero-order correlation coefficient between those 
two variables is negative (-.44), it is positive (.47) for Western Bangladesh.  

                                                
20 Two values, namely, 18 and 16, recur in these two tables.  There is no errors involved here, as far as we can 
tell.  
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Table 4.7(b) Market integration in Eastern and Western Bangladesh

Eastern and western

Segmented links Weak CDM values
Eastern Bangladesh 18 17
Western Bangladesh 16 14

Source: Data from DAM

Districts Segmented 
links

Weak CDM 
values

Correlation

East

Dhaka 15 12

0.25

-0.44
Mymensingh 20 20
Chittagong 13 23
Noakhali 25 13
Sylhet 15 18

West

Faridpur 11 9

0.47

Rajshahi 24 19
Pabna 14 11
Bogra 4 9
Rangpur 22 15
Khustia 20 8
Jessore 16 23
Khulna 20 15
Barishl 16 16

Source: Data from DAM

Table 4.8: Differential performance in terms of  co-integration across East-vs-West Divide

Overall East West
No. of 

cointegrated 
links

706 165 167

Total no. of links 1891 351 595
Percentage 37 47 28

Source: Data from DAM

One policy implication of this finding is southern half of Bangladesh and coastal districts in 
particular need larger per capita investment on physical and marketing infrastructure.

Factors determining variations in district-level integrationist results

Ordinary least-squares regressions were fitted to district-level differences in the integration 
performance.21  The dependent variable regressed was the number of times a district showed 
up among the occurrences of market links that tested for significant cointegration in our 
results.  The independent variables were as follows:  public rice stocks; number of business 

                                                
21 These results are available with the author.  Only the results are faithfully presented in the text here.
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enterprises; number of persons employed by such enterprises; distance between the district 
in question and the mid-point of the grain-surplus North-west of Bangladesh.22

The level of public rice stocks help increase the integration performance of Bangladesh’s 
districts: the coefficient of this variable is found to be positive.  Number of economic 
enterprises and number of total persons employed by such enterprises alternated to return 
significantly negative coefficients on the integration-performance function: the coefficients 
are found to be negative.  Distance from the surplus ‘North-west’ was found to increase the 
degree of integration-performance of the districts.23  The farther is a district from the 
commercial heart of Northwest, the larger number of co-integrated market links it 
incorporates. Most of the farthest districts also happens to have well-developed networks of 
roads, mobile subscribers base, dense network of bank branches and other facilitators of 
trade and commerce. Certain deeper, structural, variables must be playing out behind the 
façade of ‘distance’. This made it imperative to co-posit ‘divisional’ dummy variables, for 
the five divisions, taking Rajshahi as the ‘control’.    When this is done, ‘distance’ variable is 
still very highly significantly positive, whereas the previously significant ‘business’ variable-
--such as the number of business establishments, for instance--- is found to be no longer 
significant. 

                                                
22 Strictly speaking, there are no a priori prediction concerning the effect of these regressors.  For instance, the 
level of public rice stocks in the district involved in a given market link may help or hinder in the achievement 
of stationarity.  
23 Prime facie, this result appears to be ‘weird’.  Distance could in fact be a front for certain other intervening 
variable(s).  Indeed, intervening variables at times do happen in econometric work.  
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Chapter 5

Farmer’s Food Security and PFDS

Introduction:

Together with Chapter 3 and Chapter 4, this one is the last core chapter of this paper.  It is 
also probably the mostwell-researched of the three, being sustained by primary data 
painstakingly generated from fifteen months of survey under trying conditions.

The chapter addresses the economic basis of food security of 405 farm households, including 
the quantitative role of all channels of the public foodgrains distribution systems (PFDS) as a 
source of foodgrain consumption,  based on results from a farm survey of 405 farm 
households drawn from six districts of Bangladesh in five back-to-back quarters (each of 
three months) each. The period of the survey is July, 2007 and November 2008. As well, the 
hypothesis of the propagation of the effect of any shocks to the rice market to the labour 
markets is also tested, with negative results.   

Begining with the national level discussion we move on to discuss our farm level findings 
on multifarious food-security type variables afterwhich we discuss on PFDS in Bangladesh. 
Our objcective herein is to disclose the recent farm level information in connection with our 
study so as ensconse ourselves into a vantage point to make policy implications which is 
included in our next and last chapter.

5.1 Food security in Bangladesh

There are several concepts of food security. In this paper we focus on two variants of the 
concept; national-level and household-level food security in Bangladesh. Per-capita 
consumption of rice and other grains have grown in Bangladesh at a rate of 1.8% during the 
study period. Rice and wheat consumption per capita has averaged 147.2 and 18 kgs 
respectively.  Overall, foodgrain consumption has averaged 165.2 kgs. Variability is much 
higher for rice for the post-1993 period: 11.5% as against 4.2% for wheat. Over the entire 
period the variability for wheat is much higher at 16.6%.   Importantly, for both rice and 
wheat the level of variability is much lower in the post liberalization period than in the pre 
liberalization period. 

Based on the consumption surveys, per capita consumption of all cereals shows a declining 
trend between 1992 and 2000. Per capita consumption which in 1985/86 had been 186 kgs 
decreased into an amount of 185 kgs in 1991/92 which further declined to a figure of 175.2 
kgs in 2000 (HIES 85/86, 91/92 and 2000/2001). This trend is not surprising because per-
capita income in Bangladesh during these years has also grown at a rate of 3% annually. 

Table 5.1(a): National level cereal consumption per capita (kg/month)

Year
National Rural Urban

Total 
Cereal Rice Wheat

Total 
Cereal Rice Wheat

Total 
Cereal Rice Wheat

2000 14.6 13.8 0.5 15.1 14.4 0.4 12.7 11.3 0.9
2005 14.1 13.2 0.4 14.6 13.8 0.2 12.6 11.4 0.7

                                                                            BBS: Statistical yearbook 2006, HIES 2005
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The distribution of the intake of both rice and cereals in general has improved between 1992 
and 2000. While bottom 40% of consumers gained in intake, the bottom 20% lowered its 
average intake.  The distribution of consumption of cereals as a whole has become more 
equal. The Gini coefficient of per-capita cereal consumption per year was 0.085 for the pre-
liberalization HIES and was 0.045 in the post-liberalization 1999/2000 HIES.  

Methodology for the sample survey custom-designed for this study

We procede our discussion apprising of the household survey we have conducted.  As a 
candidate population we started with a complete listing of 1656 households encompassing 
nine egro-ecological regions that presumably represented the nation wide target population. 
We stratified the listed 1671 households into four stata, namely, ‘Marginal’, ‘Small’, 
‘Medium’ and ‘Large’ on the basis of their operational land holdings. ‘Marginal’ farms are 
those with operational holding of between .009 acres and 0.499 acres.  ‘Small’ farms are are 
those with operational holding of between .501 acres and 2.499 acres.  ‘Medium’ farms are 
those with operational holding of between 2.50 acres and 7.499 acres.  And lastly, ‘Large’ 
farms are those with operational holding of in excess of 7.5 acres. We, however, ended up 
with a sample of 405 households across the enlisted region after implementing two-stage, 
stratified random-sampling exercise. The sample was indeed self-weighted, using 
probability proportional to size (PPS) sampling technique.With this sample we expect to 
cover the proposed categories of households.

Primary data have been generated using multi-stage, stratified random sampling exercise 
across nine agro-ecological zones (AEZs) of Bangladesh.  

As a part of implementation of the project, six districts, selected on the basis of an analysis of 
agro-ecological zone(s) of Bangladesh, were included in the Inception Report, and presented to 
the Inception Workshop as such.  That selection was vetted by the NFPCSP.  Accordingly, six 
RAs-II were sent to the headquarters of these upazilas in December, 2007.

The RA-IIs were instructed to pick six unions on the basis of extensive discussions with (i) the 
Upazila Agricultural Officer(s); (ii) veteran Block Supervisors; (iii) experienced urea traders in 
the main growth centers, etc.  They were instructed by the PI that, once on the ground, they 
would marshal data concerning the upazila from four vantage-points:  namely, (i) the spatial 
profile of the network of all-weather roads; (ii) the geographical profile of the growth centers; 
(iii) spatial distribution of the so-called irri- schemes; and (iv) the profile of the unions in terms 
of the distance from the upazila headquarters.  An ‘average’ union bearing in mind these four 
criteria was selected.  And then from among the villages in it, an ‘average’ village was selected, 
once again bearing in mind these four criteria.  

District Upazilla Union Village No of households
Kurigram Ulipur Hatia Dobarpar 165
Gaibandha Fulchari Gazaria Galna 322
Satkhira Debhata Parulia Dokhin Komorpur 238
Jessore Chougacha Patibilla Hiatpur 325
Comilla Chandina Maijkhara Faoi 390
Sunamgonj Dowrabazar Lakshmipur Chandpur 216
Total 1656
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These census households were stratified based on operational land-holding.  The resulting 
probabilities were then used in constructing a probability proportional to size (PPS) mode of 
selecting farm households in a self-weighted manner for the second stage of the survey.  All 
four classes of operational landholding are therefore represented in the data.  As well, to the 
extent that the census covered, four categories of at-risk rural households are also covered: 
(i) landless households; (ii) micro-credit households; (iii) households mainly dependent 
upon non-farm enterprises; and (iv) households mainly dependent upon common property 
resources.    Wherever appropriate to deal with simultaneity, two-stage least-squares (2SLS) 
will be used as the estimator.

5.2 Characteristics of sample farm households

Table 5.1(b) reports on three household-level attributes, namely, the average numbers of 
members in the household; % of households across size-classes; % of the population across 
size-classes. 

Table 5.1(b): Demographic and numerical structure of the sample farm households, 
2007/2008

Farm
Size classes

HH
size

% of 
households

% of the 
members within 

households

Cumalative 
percentages based 
on HH members

Marginal (Avg) 4.48 13.89 11.51 36.03
Small (Avg) 6.02 5.30 6.00 68.29
Medium (Avg) 7.20 1.60 2.06 91.06
Large (Avg) 8.50 2.00 4.00 99.74
All 6.55 5.70 5.89 73.78

                   Source: BRF Farm Survey, 2007-2008.      
   I

Average size of ‘marginal’, ’ small’, ‘medium’ and ‘large’ households is found to be 4.48, 
6.02, 7.20 and 8.50, respectively. Among 405 households that comprised our sample, 13.89% 
were ‘Marginal’ according to our definition whereas the percentages for ‘Small’, ‘Medium’ 
and ‘Large’ households in the sample were 5%, 1% and 2% percent respectively. This highly 
skewed sample towards the ‘Marginal’ households led us towards fifteen more 
categorizations of households as mentioned before. 

The variables we utilize here are rice production (both aman and boro), farm-size, and 
average of farm household, yields attained in aman and boro rice seasons, and fertilizer use 
per acre.  It shows that the average farm on the sample returns 17.21 quintals per acre by 
way of aman and boro production per farm, respectively.  Yield rates for aman and boro are 
found to be 82 and 146 maunds (of 37.2 kgs each) per hectare.  Our results concerning yield 
rates are fairly similar to the corresponding percentages generated by both the well-known 
survey led by Dr. Mahabub Hossain in the mid-1980s for IFPRI/BIDS’s work, and also 
similar to the corresponding results generated by Dr. Naeem Chowdhury for the IFPRI’s 
Bangladesh Food Policy Project (BFPP) in the year 1989/90.  We also report results 
pertaining to fertilizer consumption per acre per farm for the 2007/2008, so that the reader 
has a sense of the quality of our results.  
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5.2.1 Income and expenditure patterns

Food security is the leitmotif of the narrative in this chapter.   That is why we start off 
showing the structure of household incomes and expenditures.  This is the subject of Table 
5.2 (a) and Table 5.2(b).  Crop incomes comprise those obtained from cultivating cereals, 
other staples, roots and tubers, fibers, vegetables, spices and other horticultural foods, 
tobacco and other toxic food items, etc. Non-crop incomes consist of those generated from 
livestock and poultry raising, fishery, forestry, and other non-crop items.  Non-farm income 
comprises four subsegments, namely, selling labour, incomes from cottage industries and 
trading, incomes from owning financial assets, and remittance, etc.  Some households have 
reported sources of incomes over and beyond the ones we cited in the foregoing.  This is 
why the values reported under the caption ‘total income’ may not be exactly equal to the 
sum of the parts individually.  Households are the units of when it comes to Table 5.2 (a):  all 
averages are on a per-household (HH) basis.  In Table 5.2 (b), all averages are per-capita. We 
present the results in both per-capita and per-household versions.  Each speaks to a different 
kind of need and imperative.  It is the numbers in Table 5.2 (b) that form the basis of the 
brief discussion that follows here.   

Several findings deserve special attention.  First of all, one of the first things that draws one’s 
attention immediately is that the difference between total annual income and total cash 
expenditure across the four size-classes is sizeable.  Secondly, cash expenditure as 
percentage of total income is found to increase, starting from a level of some eighty-seven 
percent.    

Table 5.2 (a) Distribution of income and household expenditures by Farm-size classes 
(Per household; Taka; annual numbers for 2007/2008)

Size-classes (acres)
Total 

income
Crop 

income
Non-crop 
income

Nonfarm 
income

Total cash 
expenditure

Marginal (Avg) 15125 4144 8623 2357 4463
Small (Avg) 36961 22458 9969 4534 10808
Medium (Avg) 49003 24939 11651 12413 23644
Large (Avg) 122417 36160 43708 42549 32541
All classes 41539 20115 12199 9226 15597

              Source: BRF Farm Survey, 2007-2008.

Table 5.2 (b) Distribution of income and household expenditures by Farm-size classes
(Per capita; Taka; annual numbers for 2007/2008)

Size-classes
(acres)

Total 
Income

Farm 
Income

Non-crop 
Income

Non-farm 
income

Total cash 
expenditure

Marginal 3321 939 1922 526 1773
Small 6012 3724 1610 749 2631
Medium 7199 3247 1562 1771 4059
Large 14344 4254 5142 5006 5218
All 7719 3041 2559 2013 3420

                   Source: BRF Farm Survey, 2007-2008.   
    



59

We next report in Table 5.3 (a) on the degree of equality or inequality, as the case may be, 
concerning several variables, including total income per household; total income per capita;  
crop Income per household; crop Income per capita; non-farm income per household; non-
farm income per capita; non-crop income per household; non-crop income  per capita; 
expenditure per household;  expenditure per capita; cereal intake per capita; cereal 
production per capita; marketing of rice; closing stock (2007/08) and calorie intake per 
capita.
Before taking the results themselves, it is moot to refresh ourselves that the closer the value 
of Gini24 coefficient is to zero, the greater underlying equality it stands for.  The closer it is to 
unity, the greater inequality it speaks to.  The results suggest the following:

a. Across farms, the intake of cereals and caloric attainments is at its most equal, based 
on the estimated Gini co efficient ranging between .06 and .069.

b. Among sources of household income---we recognize three, namely, crop income, 
non-crop income and nonfarm income---the most equal happens to be non-farm 
income.  These are such sources as labour sales, trading, selling services, and 
transfers from remittances, etc.  These are the most equal because the economic 
thresholds are relatively low in these lines of livelihood.  The next most equal income 
opportunities are offered by crop income.  The least equal source happen to be in the 
area of non-crop, and these are forestry, fisheries and livestock.  Pond resources are 
greatly more unequally distributed than farm land in Bangladesh.   Likewise, 
homestead land is much more unequally distributed than is farming land.  Therefore, 
the structure of the equality or inequality of opportunities in these lines of livelihood 
generation is quite intuitively grounded

Table 5.3(a) Gini Coefficients of several food-security type variables

Sl No Variables Gini values
1 Total income per household 0.403
2 Total income per capita 0.308
3 Crop Income per household 0.415
4 Crop Income per capita 0.345
5 Non-Farm Income per household 0.345
6 Non-Farm Income per capita 0.257
7 Non-Crop Income  per household 0.509
8 Non-Crop Income  per capita 0.441
9 Expenditure per household 0.421

10 Expenditure per capita 0.306
11 Cereal intake per capita 0.060
12 Cereal Production per capita 0.197
13 Marketing of Rice 0.471
14 Closing Stock (2007/08) 0.405
15 Calorie Intake per capita 0.069

                                                                Source: BRF Farm Survey, 2007-2008.    

                                                
24 The Gini coefficient can range from 0 to 1; it is sometimes multiplied by 100 to range between 0 and 100. A low 
Gini coefficient indicates a more equal distribution, with 0 corresponding to perfect equality, while higher Gini 
coefficients indicate more unequal distribution, with 1 corresponding to perfect inequality. To be validly 
computed, no negative goods can be distributed.
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c. In every relevant case, the value of Gini is lower when computed per-capita versus 
per-household; which, from one point of perception, provides a rationale to point 
our fingure on ‘per-capita’ analysis rather than more aggregated ‘per household’ 
analysis. Another implication of these results is that ‘within-house hold’ access to 
food and agricultural participation is more egalitarian than that for ‘between-house 
hold’ scenario.

d. The equality evinced by per-capita rice marketing---Gini being 0.47---is about the 
same as for per-capita non-crop incomes overall.  In sharp contrast, the Gini values 
for per-capita income as well as expenditure are much lower, at 0.3. This implies 
another true feature by way of meaning that all types of households are participating 
accordingly with their income and expense whereas not all of them enjoy the same 
freedom of capacity when it comes to ‘marketing of rice’. It is a ture aspect of rural 
life because generally the rich are earing more rice by the way  of production and 
consequently can afford to make significant amoung of  rice marketing whereas the 
poor have little scope to do so.  

Table 5.3 (b):  distribution of several food-security variables among various farm classes

%HH

%of 
Total 

Member 
within 

HH

Rice 
Production

Marketing
Closing 
Stock

Rice 
Consumption 
from owe 
production

Cereal 
Consumption

Marginal 55.56 46.8 6.06 7.72 2.33 12.5 21.9
Small 31.60 36.0 14.79 15.68 12.78 21.3 25.3
Medium 10.86 13.9 28.62 31.21 22.11 25.2 26.6
Large 1.98 3.3 50.53 45.39 62.78 41.0 26.1
All 100 100 100 100 100 100 100

                                                                                                     Source: BRF Farm Survey, 2007-2008

Table 5.3(b) represents the distribution of several food-security variables among various 
farm classes.25 Amidst several key findings firstly we can see that there exists a significant 
degree of equality in connection with cereal consumption among several farm-holdings. 
However, the extent of inequality is higher in case of rice production, marketing and closing 
stocks. The notable feature of the contribution of marginal farms here is that even though 
they consists 56 percentage of the sample, their access to production, marketing and, lastly 
to stock, is very low. On the otherhand, with very small contribution to the sample ‘Large’ 
farms play the most dominant role in connection with marketing, stock and production of 
rice. In fact, this reveals their role as stock holders and market players in rice market in rural 
Bangladesh. 

Tables 5.4 through 5.13 are about the structure of incomes, along with their full seasonal 
variations, of the sample households. Each number in the table is about the level of per 
capita income, differentiated by the type of income (i.e. crop versus non-crop as opposite). 
Because it is also important to not lose sight of the corresponding per-household income, we 

                                                
25 Closing stock is also treated as with some admittedly vestigial nuance in terms of food-security.  It will be 
recalled that on-farm stocks are about creating the equivalent of ‘convenience yield’ of being able to feed one’s 
own stock.  That is why closing stocks as a variable is not entirely irrelevant for inclusion in this table.  Cereal 
consumption is measured annually and was directly asked about.
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present these per household levels too, albeit in the appendix.The second important 
dimension of the data we sieze upon is about the seasonality of incomes from various 
sources. 

We show three categories of households ---crop, non-crop and non-farm---for each of the 
five quarters (of three months each), with the first quarter beginning in the Bengali month of 
bhadra of 1413 Bengali era.26  The difference with the tables presented earlier on is that these 
detailed tables are more aggregative, having aggregated the eighteen size-classes into four 
more-oft-used size categories, namely, ‘marginal’, ‘small’, ‘medium’ and ‘large’ farms.  
Marginal farms are those with operational holding of between .009 acres and 0.499 acres.  
Small farms are are those with operational holding of between .501 acres and 2.499 acres.  
Medium farms are those with operational holding of between 2.50 acres and 7.499 acres.  
Large farms are those with operational holding of in excess of 7.5 acres.  

We present the results in both per-capita and per-household versions.  Each speaks to a 
different kind of need and imperative.  A few words on the organization of the material may 
not be out of place.  Each table presents results for five back-to-back quarters.  The first four 
quarters embrace the financial year of 2007-2008, so these four are suffixed by an 
aggregation that applies for the year 2007-2008.  This is then followed by the results 
concerning the penultimate quarter, ie the fifth quarter.  

Table 5.4 is about the level of crop incomes, while tables 5.5 are about the respective level of 
non-crop income.  Tables 5.9 and 5.10 are about the levels of incomes from selling labour, 
and from income transfers (remittances)---two among the most important sources of non-
farm income. Table 5.10 is about nonfarm incomes. Table 5.11 is about the total household 
incomes, allowing for the degree of disaggegation used in presenting the data. Tables 5.12 
through 5.14 take up the issue of the percentage importance of each of our three major 
portions of income in the total, beginning with crop income.  

Table 5.4 The level and seasonality of crop income across farm-size classes in six districts

Size-classes Crop Income (per capita in Taka) 
Quarter 1 Quarter 2 Quarter 3 Quarter 4 2007-2008 Quarter 5

Marg 919.58 919.58 683.39 514.30 3036.85 182.15
Small 6824.10 6824.10 2946.16 1320.59 17914.95 959.02
Med 3723.32 3723.32 5313.51 1879.86 14640.02 1923.71
Large 2285.17 2285.17 9807.92 3623.78 18002.04 3268.37
Average 3438.04 3438.04 4687.75 1834.63 13398.47 1583.31

                   Source: BRF Farm Survey, 2007-2008.  

                                                
26 That coincides with the mid-point of July of 2007.  Over the succeeding fifteen-month period, a corps of six 
research analysts visited our sample of 405 farm households spread over six of Bangladesh’s districts a total of 
five times, generating primary data.  
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Figure 1: Crop-income seasonality

Figure 1, as corresponding to the table 5.4, shows the seasonality of Crop income for our 
sampled households. For more readability and better understanding we, herein, merge our 
two categories of households, namely, ‘Marginal’ and ‘Small’ to get a new category called 
“MarSmall”. The rationale for doing such merger is our evidence that both of these 
categories exibit, more or less, the same nature of seasonality. However, it is easily perceived 
from the chart that the ‘Large’ households preserve more secured crop income throughout 
the year as a consequence of more secured crop production. The more concerning finding is 
the continuous declining crop-income line for ‘MarSmall’ category, which infact implies that 
these two classes together are more vulnerable and thereby confronting more food 
insecurity. Another point that can be noted here is the rise of income in the third quarter of 
the study period (which is the period from October to December) for ‘Medium’ and ‘Larger’ 
households. This rise is due to the harvest of ‘Aman’ rice for these class sizes which 
implicates that in general ‘Medium’ and ‘Large’ firms are enjoying the benefit for ‘Aman’ 
production and therefore enjoying more reliability on their income source.      

Table 5.5 The level and seasonality of non-crop income across farm-size classes in six 
districts (Taka)

Size Non Crop Income per capita
Quarter 1 Quarter 2 Quarter 3 Quarter 4 2007-2008 Quarter 5

Marg 1961.00 1961.00 1618.00 795.00 6335.00 1186.00
Small 4518.00 4518.00 2866.00 1324.00 13226.00 1780.00
Med 3685.00 3685.00 1937.00 1315.00 10622.00 2041.00
Large 8081.00 8081.00 6844.00 1363.00 24369.00 660.00
Average 4561.25 4561.25 3316.25 1199.25 13638.00 1416.75

                   Source: BRF Farm Survey, 2007-2008.         
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Figure 2: Seasonality for Non-crop income

On the other hand, as found in figure2 corresponding to table 5.5, all categories of 
households head to approximately same level of non-crop income at the end of the year 
even though the ‘Large’ households show relatively higher level of ‘Non-Crop income’.   

The important features of table 5.6 have been showed in figure 3. It informs about the 
seasonality and level of non-farm income across farm size-classes. From the graph we come 
to know that all categories of households namely ‘MarSmall’, ‘Medium’ and “Large” has the 
same pattern of non-farm income. It is an indication that the rural sources of non-farm 
income are more or less identical for all level of households that is rural households, in 
general, have equal access to the non-farm income sources though the level of income still 
remains to be as according pecuniary hierarchy. The higher the position the better is the 
level of non-farm income.

Table 5.6 The level and seasonality of non-farm income across farm-size classes in six 
districts (Taka)

Size Non Farm Income per capita 
Quarter 1 Quarter 2 Quarter 3 Quarter 4 2007-2008 Quarter 5

Marg 1509.00 1340.00 2167.00 2320.00 7337.00 1889.00
Small 2030.00 1942.00 2458.00 2392.00 8822.00 2469.00
Med 1428.00 1323.00 1875.00 1569.00 6196.00 1726.00
Large 4609.00 4588.00 4951.00 5915.00 20064.00 5647.00
Average 2394.00 2298.25 2862.75 3049.00 10604.75 2932.75

                   Source: BRF Farm Survey, 2007-2008.         
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Figure 3: Seasonality for Non-farm income

Finally, figure 4 corresponds to table 5.7 representing seasonality of Total income per capita 
of all the subject households in six districts. We can see from the graph that income level for 
large farmers rises at 45000 tk per capita per quarter during the third quarter which then 
reaches to its minimum level at the end of the year to a level of 25000 tk per quarter. The rise 

Table 5.7: The level and seasonality of overall income across farm-size classes in six 
districts
                                                                                        

Size Income per capita (Total of all incomes in taka)

Quarter 1 Quarter 2 Quarter 3 Quarter 4 2007-2008 Quarter 5
Marg 4389.58 4220.58 4468.39 3629.3 16708.85 3257.15
Small 13372.1 13284.1 8270.16 5036.59 39962.95 5208.02
Med 8836.32 8731.32 9125.51 4763.86 31458.02 5690.71
Large 14975.17 14954.17 21602.92 10901.78 62435.04 9575.37
Average 10393.29 10297.54 10866.75 6082.883 37641.22 5932.813

                                                                                                Source: BRF Farm Survey, 2007-2008
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Figure 4: seasonality of per capita overall income 
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in income is infact due to the harvest of aman paddy which plays major role for their year-
round income security. In comparison to these households, medium, marginal and small 
households exibit a lower level of total income. Since, the amar harvest does not benefir 
them significantly, the ‘MarSmall’ group suffers an increasing threat of food insucrity as the 
year progresses.

Before launching into a discussion of what we ought to take from these findings, we would 
like to reiterate that these results have much to contribute to our understanding the 
character and determinants of food security.  Food security is integrally related with the 
number, numerical adequacy, and seasonal regularity of the various sources of incomes on 
which the earning members of household can count.  The higher is the number, and 
numerical level, of the sources of incomes, the higher putatively will be the resulting degree 
of food security, in the sense of lower vulnerability to food insecurity.  That said, the smaller 
is the covariance existing between these individual sources of incomes, other things being 
equal, the greater will be the resulting food security.  It is therefore quite instructive to 
examine from table 5.8, as we are proposing we do, the average levels of incomes derived by 
the sample households from these three classes of incomes.  

Table 5.8 : Percentage of no of income sources with each category of HH

Percentage dist of # of sources within category

HH with 1 
source of 
income

HH with 2 
source of 
income

HH with 3 
source of 
income

Average # on 
income 
sources

Stad Dev of 
# of income 

sources
Marginal 5.33 49.78 44.89 2.396 0.59

Small 0.78 22.66 76.56 2.758 0.448024
Medium 0 31.82 68.18 3.000 0

Large 0 37.5 62.5 2.625 0.517549
                                                                                                Source: BRF Farm Survey, 2007-2008
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Table 5.9: The level and seasonality of remittance income across farm-size classes in six
districts

(Taka)
Size Remittance per capita

Quarter 1 Quarter 2 Quarter 3 Quarter 4 2007/2008 Quarter 5
Marg 65.42 65.42 265.74 255.40 651.98 301.71
Small 15.11 15.11 158.77 279.94 468.93 225.63
Med 18.65 18.65 195.88 121.99 355.17 199.31
Large 0.00 0.00 0.00 955.88 955.88 338.24
Average 24.80 24.80 155.10 403.30 607.99 266.22

                   Source: BRF Farm Survey, 2007-2008.

Table 5.10: The level and seasonality of income from selling labour across farm-size 
classes in six districts

(Taka)
Size Labour Sold per capita

Quarter 1 Quarter 2 Quarter 3 Quarter 4 2007-2008 Quarter 5
Marg 268.20 99.80 469.00 290.00 1127.00 206.00
Small 128.20 39.60 414.00 185.10 766.80 177.70
Med 153.20 48.80 483.10 202.00 887.10 219.20
Large 21.20 0.00 118.40 112.50 252.10 0.00
Average 142.70 47.05 371.13 197.40 758.25 150.73

                   Source: BRF Farm Survey, 2007-2008.

Three results stand out.  First, marginal farms---and we know that on this sample, marginal 
farms are really the staples of the countryside in Bangladesh---derive only about 18% of their 
household incomes from crops. Indeed, crop, noncrop and nonfarm incomes split the 
incomes of marginal farmers in a 18:38:44 ratio.  Crop, noncrop and nonfarm incomes split 
the incomes of small farmers in a 45:33:22 ratio. Medium farms are very similar to small 
farms in terms of their livelihood outcomes.  Large farms however latch on the non-crop 
space of the production possibilities set:  they have a 29:39:32 breakdowns.  

Bangladesh’s poorest farmers are the marginal farmers, and crop sector is the least 
important in their corner.  The procurement operations of the Ministry of Food and Disaster 
Management (MoFDM) have as their mainstay the activities of the crop production sector.  
The operational focus of the Government’s foodgrains expenditure policy does not have 
much connection with where the marginal farmers---about a third of the sample---are 
looking for livelihood. More needs to be done if public foodgrain distribution system (PFDS) 
were to become more of a factor in any narrative of rural poverty.

The second result that strikes one is about the level of per-capita incomes of marginal and 
small farmers.  Overall, per-capita household incomes of marginal and small farmers for 
2007-2008 are found to be Tk. 16708.85 and 39962.95.  Bangladesh’s per-capita incomes being 
the equivalent of US dollar 400 in 207/2008, or Tk. 27360, we find that the representative 
marginal farm earns only slightly more than three-fifths of Bangladesh’s average per-capita 
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Table 5.11: Relative importance of crop income across farm-size classes in six districts 
across seasons in Bangladesh at different levels of data disaggregation

Size-classes Percentage of crop income in household income per capita
Quarter 1 Quarter 2 Quarter 3 Quarter 4 2007-2008 Quarter 5

Marg 20.9 21.8 15.3 14.2 18.2 5.6
Small 51.0 51.4 35.6 26.2 44.8 18.4
Med 42.1 42.6 58.2 39.5 46.5 33.8
Large 15.3 15.3 45.4 33.2 28.8 34.1
Average 32.3 32.8 38.6 28.3 34.6 23.0

                   Source: BRF Farm Survey, 2007-2008.         

Table 5.12 Relative importance of non-crop income across farm-size classes in six districts 
across seasons in Bangladesh at different levels of data disaggregation

Size-classes Percentage of non-crop income in household income per capita
Quarter 1 Quarter 2 Quarter 3 Quarter 4 2007-2008 Quarter 5

Marg 44.7 46.5 36.2 21.9 37.9 36.4
Small 33.8 34.0 34.7 26.3 33.1 34.2
Med 41.7 42.2 21.2 27.6 33.8 35.9
Large 54.0 54.0 31.7 12.5 39.0 6.9
Average 43.5 44.2 30.9 22.1 36.0 28.3

                   Source: BRF Farm Survey, 2007-2008.         

Table 5.13 Relative importance of non-farm income across farm-size classes in six districts 
across seasons in Bangladesh at different levels of data disaggregation

Size-classes Percentage of non-farm income in household income per capita
Quarter 1 Quarter 2 Quarter 3 Quarter 4 2007-2008 Quarter 5

Marg 34.4 31.7 48.5 63.9 43.9 58.0
Small 15.2 14.6 29.7 47.5 22.1 47.4
Med 16.2 15.2 20.5 32.9 19.7 30.3
Large 30.8 30.7 22.9 54.3 32.1 59.0
Average 24.1 23.1 30.4 49.7 29.5 48.7

Source: BRF Farm Survey, 2007-2008.

incomes in 2007/2008.  In other words, the average household in this economic class is 
subject to considerable, if not grinding, poverty.  There is however a silver lining in the 
results.  Small farmers however quite significantly out-earn marginal farmers.  Indeed, they 
vastly out-earn the average Bangladeshi household.  We need to pause here momentarily, 
and ask  outselves:  small farms---household with operational landholding of between 0.5 
acres and 2.499 acres---are generating per-capita incomes in 2007/2008 that out-earn the 
average Bangladeshi household by a hefty 46%.  Because small farms account for close to 
30% of all farm households, they represent a major element in the locus of poverty within 
Bangladesh’s rural landscape. The fact that small farms are on average over-earning relative 
to Bangladesh’s average income-earner in a year of considerable general economic stress 
must be a noteable, if not remarkable, event.  Except for the marginal farmers, neither the 
small, nor the medium nor the large farmers in Bangladesh have ruled themselves out of 
legitimate contention when it comes to the ‘benefits’ to be had from the PDF.
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5.2.2 Role of PFDS

Table 5.14 reports on the role of the PFDS on food balance among many other issues in the 
situation on the ground with respect to the prominence of the PFDS---meaning its various 
channels and conduits---as a source of the provisioning of cereals by farm households. This 
marginal class of farms, who accounts for close to a half of the entire sample, report an 
average prominence of 6% for the PFDS as a cereals’ source.  That percentage tapers off to 
something like 1.9% for the next six size-classes, which define the small class of farms.  
Medium and large farms don’t enter into the PFDS space almost at all.  Why should they, 
after all?  They are quite significant net purchasers of unskilled workers in agriculture (Table 
5.14, last column), whereas the ‘frontline’ for the PFDS from the perspective of rural areas in 
Bangladesh happens to be the Food-for-work (FFW) programme.  Only the very poor, with 
net labour sold, enter into that particular economic space.  

Table 5.14 PFDS as a source of cereals provisioning, and selling of labour, across four 
aggregated farm size classes, 2007/2008 (All figures are per farm)

Classes

Cereals 
consumed per 
farm during 

2007/2008 (kg)

Of which, 
grains 

received from 
the PFDS (kg)

Number of 
labour days 
sold (days)

Number of 
labour days 

bought (days)

Net number of 
days sold (sales-
purchase) (days)

Marginal 157.41 6.11 23.96 12.49 11.47
Small 232.91 2.41 13.66 156.35 -142.70
Medium 304.66 0.27 14.75 476.98 -462.23
Large 431.63 0.00 0.00 2080.50 -2080.50
All classes 281.65 2.20 13.09 681.58 -668.49

                  Source: BRF Farm Survey, 2007-2008.         

5.2.3 Consumption and commercialization patterns

Table 5.14 shows that with the exception of the marginal class of farmers, the relative 
solvency that characterizes the representative mode in each of the other (small, margial and 
large) classes of firms happens to be a status of net sales in units of rice.  Before going any 
further, we need to rationalize as to why an intimate knowledge about the marketing or 
stock-ownership behaviour concerning the sample farmers are of relevance when it comes to 
assessing the condition of food security in rural Bangladesh.  Several facts need to be taken 
into account at this juncture.  

If, as is likely, it turns out that a quite large percentage of the sample farmers are in fact in 
positions of quite considerable advantage from the perspective of owning ‘marketable 
surpluses’ of foodgrains or, what comes to the same thing, of a comfortable margin of ‘food 
security’ that comes from being able to own considerable amounts of rice stocks, this will 
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Table 5.15 Foodgrains in consumption and commercialization across size classes, 
2007/2008

(All quantity numbers are per capita)

operational 
holding size 

classes

% of 
households

% of the 
members 

within 
households

cereals 
consumption 

(per HH)

cereals 
production 

Marketing 
of Rice

Monthly 
closing 
stock 

calorific 
intake 

(Kcal/day)

Marginal 13.89 11.51 154.6 50.6 10.3 26.7 2353.8
Small 5.30 6.00 178.4 111.1 31.8 69.8 2516.2

Meduim 1.60 2.06 187.2 137.8 90.1 122.6 2715.5
Large 2.00 3.00 184.2 134.9 140.30 279.9 3431.2

All 5.70 5.64 176.1 108.6 68.0 124.8 2754.1
                   Source: BRF Farm Survey, 2007-2008.  

make for a favourable assessment of the food security prospects of the households in 
question. After all, being able to sell ‘surplus grains’ implies an objective distance of the 
agent from a certain notion of vulnerability.  

A quite large percentage of farm households on this sample are in the rice markets.  In fact, 
for a solid 56% of the farms in the ‘small’ category, netsales happens to be a narrative of 
some accuracy.  Ownership of rice stocks is quite widely prevalent.The average household 
in both the small, medium and large class.

Table 5.16 reports on the regression to explain variations among farm households in terms of 
caloric intake.  The explanatory variables selected are three household incomes variables, 
rice price, the incidence of PFDS as a source of foodgrains, and the rate at which labour-
power is sold. Here we are treating PFDS as exogeneous due to the nature and purpose of 
our expected analysis. In fact, PFDS is far removed from the individual farmer’s income, 
labour etc and therefore in our case using this variable as exogenous rather endogenous is 
more practical. All quantities in this estimated equation is measured on a per-capita basis.  
Two of the income terms are highly significant.  The price variable has the intuitive negative 
coefficient.  

Table 5.16 Determinants of caloric intake across farms, 2007/2008

Source Value
Standard 

error t Pr > |t|
Intercept 2367.71 141.21 16.767 < 0.0001
Crop income 0.01 0.00 3.235 0.001 ***
Non crop income 0.01 0.00 3.467 0.001***
Non farm income 0.02 0.01 3.356 0.001***
Rice price -3.65 3.45 -1.060 0.290
Pfds -10.72 6.62 -1.618 0.106
Wage rate sold -3.01 1.53 -1.971 0.049**
R² 0.122
Adjusted R² 0.108

   Source: BRF Farm Survey, 2007-2008.
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Table 5.17 reports on the regression to explain variations among farm households in terms of 
wage rates at which labour has been sold by the households. The explanatory variables 
selected are rice price, number of mandays sold per capita, and a bunch of physical and 
agro-ecological variables.The inclusion of the rice price on the right hand side is motivated 
by the desire to test for any propagation of price effects from the rice markets to the labour

Table 5.17 Determinants of wage rates across farms, 2007/2008

Source Value
Standard 

error t Pr > |t|
Intercept 49.702 4.129 12.037 < 0.0001***
Man days sold 0.814 0.124 6.559 < 0.0001***
High land -0.167 0.098 -1.707 0.089*
Medium land -0.252 0.056 -4.464 < 0.0001***
Etel doash land 0.065 0.079 0.824 0.410
mechanization -0.072 0.091 -0.792 0.429
Rice price -0.009 0.107 -0.087 0.931
R² 0.207
Adjusted R² 0.193

                                                                            Source: BRF Farm Survey, 2007-2008.  

markets.  All quantities in this estimated equation is measured on a per-capita basis.  What 
we find is the following.  There is no propagation of price effects from the rice market to the 
labour markets.  However, the labour supply function is clearly upwardly sloped: when 
wage rates increase, farms, especially poor farms, tend to supply more mandays per capital.  
Households enjoying the benefits of higher elevation of their farms lands tend not to enter 
the labour-selling space.  Mechanization by driving the demand for households’ own labour 
tends to pare back selling of labour.
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Chapter 6
                                                          

Policy Conclusions

The detailed discussion of the foregoing chapters now enables the formulation of a number 
of policy recommendations, including those that put the spotlight on the insignificance of 
PFDS as a recipe for reducing rural poverty.

There is a need to re emphasize the true mitigant (s) of rural poverty. 
Econometric results show, once again, that judicious resource to global foodgrains markets, 
especially during times of price stress, continues to be a viable option. More needs to be 
done so as to enhance the already considerable informational efficiency of private importers. 
At this juncture, web technologies- and especially dynamic, database driven information 
portals- that we customized so as to parlay the considerable resourcefulness of the typical 
private rice importers deserve to be studied, as do the current deficiencies evinced by 
private grain importers in acquiring, processing and operationalzing essential information.  

Regional market development is necessary.
From our current research we found that the southern rice markets are more segregated 

compared with the northern markets. The topography and terrain of the south make key 
aspects of physical infrustracture in the south much more expensive to build. As a result, the 
south of Bangladesh has been privy to relative under-investment in physical infrustracture. 
Time has come to redress theimbalance.      

PFDS and Rural Food Security: a Livelihood versus Largess Face-off

The PFDS remains inadequate when it comes to ensuring food security and consumption 
welfare of the poor rural for all its admitted improvements since the 1990s. It is too bad that 
there is no propagation of price effects from the rice market to the labour markets.  That 
said, the answer to that problem---or, indeed, to any of the other substantive causes of rural 
poverty---does not seem to lie, essentially, with the ‘price stabilization’ prop of the platform 
of the PFDS, currently implemented.  The targeted channels of the PFDS are the ones to be 
strengthened, because they work, even though there are ‘leakages’.  These leakages need to 
be minimized. Ultimately, the true answer to the problem of rural poverty is about 
agricultural research; beefing up rural network of paved, all-weather roads; fostering 
targeted access to livelihood credits for remunerative income generating activities, 
enhancing rural access to primary healthcare and above all, empowering the status of 
women.
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Appendix-I

The DGF generates income transfers twice through the procurement program:  once,  when 
the foodgrain is bought at a premium above market prices, and once when it is distributed 
to the beneficiaries. If grain is imported then income generation occurs only once  

We use the following accounting idendtity to calculate total increases in welfare on a net 
basis. The numerator comprises three terms: 

PB =  [{wi (si, g/S) * g *  PCproc, g } + { wj * ( (oj, g/Og) * g * OFFg) } ]    [  { wk  (dk, g/Dg) 
* TDg} ]      (1)
The denominator is equal to the program cost, and is represented by the following 
expression:
PC =   PCproc, g +   PCfa, g  +  (mg + fc)*Qp, g +  mf,g *Qp,g +   SCg (2)

Where  PB = program benefit;  PC = program cost;
         (Pp,g - Pm,g)/ Pm,g = g = unit income transfer through premium paid in domestic 
procurement;

(Pm,g - Po,g)/ Pm,g = g = unit subsidy through ration/OMS distribution;
Pp,g = Procurement price over a domain of grain indices;
Pm,g = Market price over a domain of grain indices;
Po,g = Issue price, in public distribution, over a domain of grain indices;
Pf, g = Unit cost of acquisition of food aid grains, over a domain of grain indices;
g   =  Unit difference between procurement price and market price (usually greater 
than zero);
g   =  Unit difference between market price and issue price (ie unit subsidy on public 
distribution, and until 1993/4, greater than zero, but assumed equal to zero 
thereafter);
w = distributional weight of the producer classes selling rice or wheat (ie index q   
taking value of 1, 2 and 3,  respectively;
g  = an index for foodgrain;
p and f = indices for the two major sources of funding, namely, domestic  

procurement and food aid;27  
s  = share of the i-th producer class in procurement effort;
S = aggregate procurement quantity over a domain of index for foodgrain;
o = share  of the j-th recipient class in total quantity of public issue of foodgrain;

O = aggregate monetized offtake;
d = share the j-th recipient class in total quantity of targeted distribution of foodgrain;
D =  aggregate targeted offtake over a domain of index for foodgrain;

i, j, k are the indices for  three “income” classes who either sell grains to or receive them 
from the government. i takes values of 1 (farmers), 2 (wholesalers), and  3 (owners of 
automatic and major rice mills).   j takes values of 1 (beneficiaries in such channels as 
Essential Priorities (EP); 2 for Other Priorities (OP), Large Employers (LE), and Flour Mills 
(FM); 3 for Open Market Sales (OMS).  k takes the value of 1 for beneficiaries of Foor-for-
Works (FFW) program, and 2 for  Vulnerable Group Feeding (VGD) ).

                                                
27 It is important to clarify against the common perception that bi-lateral and multilateral donors are the sole food aid 
providers to Bangladesh. The Government is an important co-financier of food aid. The GOB contributes a third towards the 
cost of acquiring the grain shipped into Bangladesh under the World Food Program (WFP) and a half towards the cost of 
shipping the grain from foreign ports to Bangladesh.  
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TDg = Quantity of targeted distribution, over a domain of index for foodgrain;
SCg = Changes in stock
Capitalized labels correspond to totals, while labels that are lower-cased and indexed
represent income-class specific absolute shares.    

The denominator is the sum of all costs on the procurement program and the public 
distribution of foodgrains. The sum includes the fixed cost plus the cost of operations and 
administration and the cost of acquiring grain.  The fixed cost is measured in terms of 
annual depreciation cost based on the structures and buildings in the DOF, along with other 
fixed assets.  The numerator is incremental income transfers and the denominator is in the 
form of outlays. 

Rationalization of the formulation

There should be at least four elements in any assessing the cost-effectiveness of a food-
distribution system: (1) policy-determined unit food subsidy in grain distribution or price 
premium in grain acquisition; (2) income-class specific impact, both in grain acquisition and 
distribution; (3) a set of distributional weights and (4) information about extra-marginal 
allotment of grain and an estimate of leakages by the beneficiaries themselves.  

The first term in the numerator captures how the incomes transfers generated through the 
procurement program are first weighted distributionally, and then divided up among the 
three classes of marketing agents in the foodgrain sectors, namely, farmers, wholesalers and 
automatic mills. The second term relates to incomes generated through the distribution of 
foodgrains, first weighted distributionally, and then divided up among the classes of 
beneficiaries.  The third term captures the redistribution of incomes through FFW and 
VGD/VGF.               

{wi (si, g/S) * g *  PCproc, g }

The expression g *  PCproc, g gives the income transfer as the DGF typically buys grain at a 
premium relative to market prices, of roughly 15%.  The income transfer is pro-rated among 
the three beneficiary classes: hence the multiplication by (si,g/S). The weights are inversely
proportional to incomes of beneficiaries.  

Similarly, the second additive term in equation (1) 
{ wj * ( (oj, g/Og) * g * OFFg) }

captures the subsidies channelized into recipient households through the “priced” ration 
channels, namely, the EP, OP, LEI, FM and OMS, etc. The terms within the round bracket 
weigh the offtake shares of each recipient class by the unit subsidy. The transfers are thus 
weighted . 

The third part is related to operations that are targeted towards the really poor people.  
{ wk  (dk, g/Dg) * TDg}

    
Once again, the percentage shares of each of the income class that receives the foodgrains is 
first weighted distributionally, and then by the value of the income transfer per unit of 
grain. For purposes of evaluating the income transfer, we use the procurement price, adding 
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up fixed cost and the marketing cost per unit.28 The beneficiary households are extremely 
poor, thus the entire package of assistance represents an income transfer.

Income transfers and reverse transers

Until 1993, when Statutory Rationing (SR) was in effect, the issue prices for SR and several 
others channels, by incorporating a positive unit subsidy ensured that the monetized 
channels did secure a positive income transfer.  The factor  was positive. However, after 
1993, there were no ration cards.  What came in its place was government to government 
transfers.  The prices at which these transactions took place reflected full-cost prices, often 
higher than market prices.  Thus the governmental buyers were losing money instead of 
creating surpluses i.e. there was now a reverse flow of “transfers” from the institutions to 
the DGF.  

However, institutions that receive supplies in the name of Other Priorities (OP), Large 
Employers (LE) and Flour Mills (FM) have incentives to lift grains in large, wholesale 
quantities of good quality.  These institutions have reasons to avoid open market purchase 
because of the heightened audit scrutiny. Higher than market prices in these purchases point 
to some institutional failure. We settle for a solution by assuming that when prices are 
higher than market prices, then transactions leave the welfare of the recipients unchanged 
compared with non-intervention. This might seem arbitrary but is better than assuming that 
if DGF sells to institutions at a price higher than market prices, it amounts to a large loss of 
welfare in the economy.  

The targeted channels

The targeted channels create value by targeting food access to individuals below the poverty
line. The value created is equal to the quantity of food times the “economic price” of the 
grain transferred. Economic price is equal to the cost of acquisition plus the logistical cost of 
marketing/distribution and management.  When the grain is international donation, the cost 
of its acquisition along with the cost of distribution and management should count towards 
the economic price. The following are examples of targeted channels, namely, Food-for-
Works (FFW), Food-for-Education (FFE), Vulnerable Group Development (VGD) and 
Vulnerable Group Feeding (VGD).  
In the paper we estimate the value of transfers in targeted programs as follows. For the 
priced distribution, unit subsidies are applied to estimated channel-specific offtake (in terms 
of tonnage) to arrive at the gains or losses in consumer surpluses.  In doing so, the 
differentials between the market price and either the “ration price” or the “OMS issue price” 
are calculated.  The surpluses are computed by multiplying the quantities by the wedges 
between the two pairs of price.  The gains in income transfer are then distributionally 
weighted.    

Incomes transfers created through the procurement program
Procurement program in Bangladesh buys grains at a premium relative to the market price, 
allowing for moisture levels and foreign matter in the grain. As 10, 20 and 70 percent 
respectively are procured from the farmers, wholesalers and millers, the expressions si,g/S 

                                                
28 The data on prices at which bi-lateral donors acquire their grains hard to access.  Ideally, we should have separated 
targeted distributions based on whether they are sourced by domestic procurement or by imported grain  especially as the 
quality is different across these sources.  A big share of the foodgrains is wheat. The wheat from the bi-lateral donors 
typically commands a premium in the market. Evaluating the transfer based the price of domestic wheat and rice understates 
the program benefits.     
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equate to 0.1 for farmers, 0.20 for wholesalers and 0.70 for owners of automatic mills.  The 
income transfers thus are distributed inequitably, with adverse effect for income 
distribution.   

Calculation of the unit subsidies

With the exception of Essential Priorities (EP), the grains distributed to all other channels 
with fixed weekly ration quota are priced based on ration prices. These channels include 
Statutory Rationing (SR), Modified Rationing/Palli Rationing (MR/PR), Other Priorities 
(OP) and Large Employers in Industries (LEI). 

OMS is based on a formula that augments market supplies to deal with any unforeseen 
upward pressure on prices.  There is typically a small subsidy on the distribution through 
OMS, and OMS issue of rice is located mostly in poor neighbourhoods,29 and thus is a poor-
leaning scheme (Table-A1.1).  In order to get at the subsidies mediated through the OMS 
channel, we use the data on OMS issue according to the OMS first, second or the third slab.  

Fair Price Conduit (FPC) is simply a knock-off of OMS. We lump OMS and FPC up in one 
category.    

Market Operations/Free Sales

These operations do not have pre-defined triggers like the OMS. They have been used rarely 
in the last 20 years. Without the definitional clarity of the OMS, it is difficult to put any label 
on channels such as Market Operations (MO) or Free Sales (FS). Under both, the DOF 
unloads a given quantity of supplies into the market place, sometimes by way of stock 
rotation based on OMS prices if the quality of stocks is good and sometimes to avail of 
stipulations that allow the DOF to dump supplies through its dealers. In practical terms, the 
MO and FS do not share the attributes of targeting the poor exclusively. We therefore treat 
these channels as distributionally neutral channels. For rice and wheat, OMS and FPC are 
the only poor-leaning channels (Table-A1.2 and A1.3)

Many non-monetized channels are clearly poor-leaning (Table-A1.2 and A1.3. A certain 
proportion of wheat from targeted channels such as FFW, FFE, VGD and VGF however  
leaks out. This could happen for a number of reasons.  First, the beneficiaries themselves can 
convert a part of their receipts into cash. Secondly, some part gets leaked along the chain of 
supply never reaching the beneficiaries. 

Since it is the targeted beneficiaries themselves who convert wheat into cash, no adjustment 
is needed for the first type of leakages. For the second type of leakage, wheat that leaks out 
adds to the market supply, typically, it is the best quality wheat (of the hard red spring or 
the hard red winter varieties). This wheat is used for processing of high value food such as 
birthday cakes and fine bread, usually consumed by the rich. We assume that 20% of the 
total distribution of wheat through the non-monetized channels ends up in the market place 
and consider it distributionally neutral.

                                                
29 Subsidies arise if the market price increases  beyond the initial OMS trigger price.
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In calculating unit subsidies or taxes30 (Table A1.4), when the average market price is higher 
than the  “administered price”, the unit subsidy is treated as positive and vice versa. Though 
not shown in the table separately, subsidies to the recipients of EP, OP and LEI have been 
accounted for in these calculations.

The distributional weights

Previous literature did not use distributional weights in assessing welfare effects of the 
programs. The evidence strongly suggests that monetized distribution of grains and the 
procurement program were both skewed towards non-poor.31 The argument for using 
distributional weights is stronger in face of resource constraints and there is a strong need 
for targeted interventions. 

Several economists have stressed the importance of distributional weights in project 
evaluation (Dreze and Stern, 1987). Pareto-improving projects would pass a cost-benefit test 
with any welfare function that placed a positive weight on all incomes. The issue of 
distributional weight is important because most public projects are not Pareto-improving 
and compensating transfers are rare. 

Arrow and Kalt’s (1979) study of petroleum price deregulation is one of the first examples of 
the use of distributional weights in policy analysis. They used weights that are inversely 
proportional to income. Recently, Somnathan proposed an alternative method of getting 
weights: weights that  are inversely proportional to the reciprocal of the value of a statistical 
life for a person.32

The kind of disaggregated data that distributional weights depend on is available from 
earlier IFPRI surveys in Bangladesh (Table-A1.8). We supplement these with some more 
information by way of yearly per-capita incomes received by households that receive ration 
supplements under EP, OP and LEI (Table-A1.5, A1.6, and A1.7).  Beneficiaries who line up 
in queues to receive coarse rice in OMS are, arguably, among the poorest Bangladeshis. 
Because the urban areas are the foci of the operations of the OMS, and because the 
representative urban poor household is a shade better off, we attach a weight of 1.25 to their 
welfare changes(Table-A1.9). The distributional weights are shown in Table A1.9.

Data
The data assembled for cost effectiveness relates to the period 1985 – 2002. All data 
generated were from DGF and FPMU.  

                                                
30Since 1992, when Palli Rationing was abolished, the pricing of grains distributed through OP, LEI, and other “monetized” 
channels was based on the “economic price”: Economic prices  reflected full costs of the grains, inclusive of the cost of 
procurement at a premium, carrying and storage costs. Full-cost prices  were usually often found to be higher than market 
prices. .  
31The cost-benefit analysis that involves distributional weights is the exception rather than the norm (Somnathan, 2003).     
32 Cost-benefit analysis of regulations intended to save lives have taken distribution into account. For example, the US 
Department of Transportation (2002) explicitly recognises that airline passengers have a higher monetary value of life than 
automobile passengers but refuses to take this into account in framing safety regulations. It uses a uniform average value of 
a statistical life to assess the benefit from a safety regulation, thus valuing all lives equally.
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Table – A1.1: A taxonomy of the channels in Bangladesh’s PFDS: their poverty-orientation

Name of the food distribution 
scheme

Mainly benefits 
the poor

Generalized 
increase in 

market supply

Mainly benefits 
non-poor 

households

Monetized channels
Statutory Rationing
Modified/Palli rationing
Essential Priorities
Other Priorities
Large Employer Industries (LEI)
Flour Mills

3 Generalized sub-channels
Open-market sales
Market Operations/Free Sales
Auction

Targeted channels
Foor-for-Works (FFW),
Vulnerable Group Feeding,
Vulnerable Group Development, 
TR/GR, etc
Foor-for-education(FFE)

Yes

Yes
Yes
Yes
Yes
Yes

Yes
Yes

Yes
Yes
Yes
Yes
Yes
Yes

                                                                                       Source: Assessments by the authors

Table- A1.2: Percentage distribution of rice issue according to poor-nonpoor divide: 
1986/2002

Year Priced channels Targeted channels

Channels long 
on non-poor

Channels long 
on poor

Neutral Channels long 
on poor

Neutral

1985/86-1989/90 65.4 16.5 4.1 6.2 7.8
1990/91-1994/95 40.3 27.1 0.7 16.8 15.0
1995/96-1999/00 21.2 20.2 0.1 40.1 18.4
2000/01 18.2 4.9 0.0 54.3 22.6
2001/02 17.7 4.8 0.0 54.3 23.2

Note: Numbers in the table are based on five-yearly moving averages.  The first three 
columns are the benefits from the monetized channels.  The category labeled “long on non-
poor” includes SR, MR/PR, EP, OP, LEI and FM.  Channels labeled “long on poor” include 
OMS and FPC.  The remaining channels of the monetized type, Free Sale (FS) and Market 
Operations (MO) are lumped into the “neutral. 
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Table-A1.3 Percentage distribution of wheat issue according to poor-nonpoor divide: 
1986/2002

Year Priced channels Targeted channels

Channels long 
on non-poor

Channels long 
on poor

Neutral Channels long 
on poor

Neutral

1985/86-1989/90 45.58 5.54 0.64 40.9 7.58
1990/91-1994/95 39.6 4.08 4.86 45.06 6.4
1995/96-1999/00 14.98 3.34 2.2 70.08 9.38
2000/01 13 1.4 0 78.5 7.1
2001/02 11.8 1.4 0 79.8 7

Table-A1.4: Price relatives in the PFDS: between market prices, OMS prices and issue 
price( All prices are Tk. 000s)

Year Issue/government 
price

Market 
price

Ratio of issue 
price to market 

price (%)

OMS price OMS price as 
% of market 

price (%)
1985/86-1989/90 8295.4 9077.2 8.4 8824.0 2.4
1990/91-1994/95 11143.4 10423.4 -11.6 10500.0 -2.2
1995/96-1999/00 13470.0 11864.4 -14.7 11112.6 5.5
2000/01 15130.0 11479.0 -31.8 12500.0 -8.9
2001/02 15330.0 12023.0 -27.5 12500.0 -4.0
2002/03 15330.0 13254.0 -15.7 12500.0 5.7

Note: Numbers inside parentheses show the unit rates of  negative transfers.. 
Source: DGF/FPMU data

Table-A1.5: The structure of gross pay of government employees in Bangladesh, receiving 
ration out of EP/OP, 1977, 1985 and 1990(Tk./year)

Grade 
of 

salary

Gross monthly pay according to various Pay Commission’s 
fixation

Avg. gross pay 
in 2001

1977 1985 1991 1997
1 4050 8000 13250 19800 22000
2 3855 7610 11430 17070 19570
3 3205 6375 10390 15510 18510
4 2985 5870 9835 14745 17745
5 2647 5195 8755 13125 15925
6 2110 4120 6970 10380 13080
7 1760 3560 5990 8910 11510
8 1455 2882 4890 7260 9760
9 1238 2592 4382 6535 8935

10 1056 2158 3585 5230 7230
11 855 1700 2838 4125 5925
12 788 1550 2575 3862 5462
13 750 1475 2462 3675 5075
14 705 1400 2312 3450 4650
15 638 1325 2200 3262 4362
16 600 1250 2050 3112 4188
17 576 1208 1994 3012 4062
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Grade 
of 

salary

Gross monthly pay according to various Pay Commission’s 
fixation

Avg. gross pay 
in 2001

1977 1985 1991 1997
18 538 1130 1878 2819 3844
19 522 1052 1761 2718 3718
20 499 975 1645 2625 3600

Source: DGF/FPMU data

Table-A1.6: Percentage distribution of government’s civilian work-force, 1990/91

Grades
Of 

Employees

Civil employment head-count in four grades of salaries Column
percentages

(%)
Secretariat Depart-

ment
Autonomous

Organizations/
Corporation

Total

I 2104 40842 47797 90743 8.6
II 61 13011 28635 41707 4.0
III 4584 418820 150777 574181 54.6
IV 2469 234454 107595 344518 32.8
All 9218 707127 334804 1051149 100.0

Table-A1.7: Structure of government’s “essential-services” work-force, 1990/91

Grade
Of

salary

Civil employment head-count in four grades of Essential Services (No.) Essentia
l

Services
As % of 

Total 
civil

employ
ment

Fire 
brigade

Deptt.
of

prison

BDR
Head
office

Police Defense, 
Non-

armed

Total Column
percentage

(%)

I 44 64 47 808 661 1587 1.54 1.75
II 140 16 0 1294 374 1824 1.77 4.37
III 1573 810 770 18449 2504 24106 23.46 4.2
IV 2380 5815 2146 63219 1686 75246 73.22 21.8
All 4173 6708 2923 83770 5225 102763 99.9 9.78

Table-A1.8: Calculation of distributional weights for determining cost-effectiveness

Types of
Marketing 

Agents

Percentage of 
households in 
Bangladesh,

In 1989/90

Annual incomes from 
operation in rice 

markets per 
consumption units in 

household, 1989/90

Annual average 
incomes as multiple 

of Bangladesh’s 
median household 
incomes, 1989/90

Distributional 
weights

Small farmers 52.4 4334 0.55 1.33

Medium farmers 16.7 5445 .69 1.33
Large farmers 2.3 7912 1.0 1.33

All farmers 71.4 4706 .6 1.33
Kutials, varkiwalls, .2 5356 .68 1.33



87

Cycle-beparies
Rice retailers .4 5547 .7 1.33

Husking millers .1 6092 .77 1.33

Various itinerant 
traders

.1 9116 1.16 1.33

Various wholesalers .2 24510 3.11 1.0
Rice commission 

agents
.1 30841 3.91 1.0

Small mills owners 0.05 38866 4.92 0.75
Major mill owners 0.02 49274 6.24 0.5

Automatic mill 
owners

0.01 217553 27.57 0.4

Recipient households 
in EP/OP

19012 2.40 1.0

Recipients in LEI 6400 .808 1.33
Note: According to BBS, median per-capita income in Bangladesh in 1969/70 was Tk. 7892.
Source: FPMU data and authors’ calculations

Table-A1.9: The distributional weights used in the exercise

Various income classes Distributional weights relative to 
households with median per capita 

incomes as the standard
Priority channels (Other Priorities, Large 

Employers, Flour Mills)
1.0

Beneficiary households of the Essential 
Priorities

1.0

Beneficiaries of OMS supplies 1.25
Beneficiaries of FFW/FFE/VGD/VGF 

channels/LEI
1.33

Beneficiaries of generalized increase in market 
supplies

1.0

Table-A1.10: The premium paid by DGF during the procurement season on rice it buys

Greater
distrts

Market prices of rice in the markets around 
procurement centers, 2002

Rice 
procurement 

Price,
Tk. 000sJune July August September

Rajshahi 12010 12450 13020 12980 13250
Dinajpur 11060 11710 12740 12470 13250

Pabna 11460 11780 12765 12610 13250
Bogra 11720 12130 13200 12940 13250

Rangpur 11020 11590 12670 12394 13250
All five districts 11450 11930 12880 12680 13250

Premium paid by 
DGF in %

15.7 11.06 2.9 4.49

Source: Authors’ calculation using weekly prices prevailing in markets in seventeen new 
district Compiled by the DAM.
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Appendix-II

Yearly Average price of Boro HYV

Name of the 
Markets

2004 2005 2006 2007
2008 (up to 
September)

Dhaka 1405.83 1599.42 1635.17 2012.92 2925.22
Narayangonj 1400.42 1621.00 1607.06 1958.77 3015.11
Monshigonj 1363.92 1437.25 1557.92 2025.17 2998.94
Manikgonj 1364.33 1476.00 1628.96 1957.08 2970.56
Narshingdi 1376.92 1509.50 1667.90 2109.63 3055.00

Gazipur 1308.58 1555.25 1620.13 2002.15 2920.28
Kishorgonj 1399.83 1457.33 1570.17 1968.06 2713.33
Netrokona 1353.50 1496.50 1570.65 1899.77 2697.89

Mymenshingh 1330.00 1422.58 1509.98 1857.91 2704.11
Tangail 1330.67 1504.00 1595.83 1954.71 2750.00

Jamalpur 1332.58 1509.42 1502.79 1850.65 2719.33
Sherpur 1350.17 1535.83 1497.00 1887.38 2757.56
Faridpur 1376.83 1479.00 1682.75 1959.22 2838.44
Rajbari 1378.83 1508.08 1573.10 1911.69 2886.78

Shariatpur 1361.58 1546.67 1641.80 1877.25 2913.89
Madaripur 1338.50 1556.58 1603.65 2041.92 3097.22

Rajshahi 1338.75 1531.58 1632.10 1992.24 2909.44
Nobabgonj 1364.33 1568.42 1613.48 2007.35 2850.78

Natore 1412.75 1587.83 1620.67 1826.27 2608.00
Noagoan 1368.42 1511.33 1569.00 1916.53 2723.89
Dinajpur 1326.42 1444.25 1580.23 1938.10 2840.89

Thakurgoan 1313.58 1431.33 1586.06 1880.71 2773.11
Panchagorh 1340.00 1458.25 1561.92 1902.46 2746.56

Pabna 1349.42 1551.83 1552.54 2028.19 3091.67
Sirajgonj 1305.92 1475.42 1586.91 1898.42 2801.22

Bogra 1332.83 1541.17 1644.96 1910.95 2786.33
Joypurhat 1318.33 1486.92 1505.13 1843.90 2841.67
Gaibandha 1291.08 1483.00 1553.23 1846.73 2688.11
Rangpur 1292.17 1435.50 1504.92 1819.12 2641.89
Kurigram 1298.92 1416.25 1525.64 1787.61 2557.89

Nilphamari 1300.83 1405.25 1489.75 1845.44 2699.44
Lalmonirhat 1307.00 1422.58 1499.72 1864.67 2604.67

Khulna 1369.00 1485.00 1581.19 1919.31 2968.33
Sathkhira 1341.42 1447.92 1507.81 1887.65 2676.11
Bagerhat 1473.92 1576.25 1631.52 1906.46 2769.44
Khustia 1374.75 1467.50 1634.69 1999.73 2978.22

Meherpur 1335.83 1433.42 1517.33 1845.78 2700.11
Chowadanga 1361.83 1477.58 1598.88 1942.54 2777.00

Zhinaidha 1403.17 1636.00 1607.92 1894.38 2736.78
Jessore 1400.92 1617.42 1624.67 1942.15 2772.11
Narail 1382.42 1630.75 1680.35 2140.58 3166.44

Magura 1342.25 1509.33 1551.50 1949.29 2890.44
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Name of the 
Markets

2004 2005 2006 2007
2008 (up to 
September)

Barishal 1409.00 1642.83 1633.00 2041.60 2865.78
Zalokathi 1415.42 1654.17 1595.67 2001.06 2848.33
Pirojpur 1463.50 1592.50 1637.36 1964.85 3221.56

Patuakhali 1475.42 1560.67 1555.25 1960.78 2980.56
Borguna 1443.67 1519.42 1554.75 1957.89 2963.89

Chittagong 1376.42 1603.58 1622.08 2007.82 2973.44
Patia 1093.00 1226.83 1388.50 1832.75 2596.89

Coxsbazar 1356.33 1613.17 1756.67 1963.96 2509.56
Sylhet 1317.67 1538.33 1614.58 1962.15 2745.78

Sunamgonj 1369.00 1390.42 1430.83 1915.44 2694.44
Mowlavibazar 1502.75 1544.08 1652.13 1970.15 2961.11

Hobigonj 1416.67 1513.33 1652.13 1999.19 2913.00
Brahmonbaria 1387.75 1556.83 1610.90 2035.04 2977.78

Chandpur 1448.92 1590.83 1575.17 2020.48 3061.11
Comilla 1406.67 1555.75 1583.72 1929.50 2760.67

Chomohani 1451.25 1549.08 1636.71 2053.68 2791.44
Feni 1420.33 1564.83 1609.89 1986.64 3054.33

Laxmipur 1419.75 1566.83 1573.40 2044.29 3196.67
Ramgorh 1279.58 1451.25 1599.04 1959.03 3000.00

Bandarban 1261.50 1524.00 1576.68 1966.51 2769.44
Source: Data from DAM

Price Hike of Boro HYV from 2004-2008 (September)

Name of the 
Markets

Growth Rate 
(%)

Name of the 
Markets

Growth Rate 
(%)

Dhaka 16.7 Lalmonirhat 15.6
Narayangonj 17.5 Khulna 17.7
Monshigonj 18.0 Sathkhira 15.7
Manikgonj 17.8 Bagerhat 14.2

Narshingdi 18.3 Khustia 17.7
Gazipur 18.4 Meherpur 16.0

Kishorgonj 15.0 Chowadanga 16.2
Netrokona 15.6 Zhinaidha 15.1

Mymenshingh 16.1 Jessore 15.5
Tangail 16.5 Narail 19.1

Jamalpur 16.2 Magura 17.5
Sherpur 16.2 Barishal 16.1
Faridpur 16.5 Zalokathi 15.9
Rajbari 16.8 Pirojpur 18.1

Shariatpur 17.4 Patuakhali 16.0
Madaripur 19.3 Borguna 16.4

Rajshahi 17.8 Chittagong 17.6
Nobabgonj 16.8 Patia 20.0

Natore 13.8 Coxsbazar 13.8
Noagoan 15.6 Sylhet 16.7
Dinajpur 17.4 Sunamgonj 15.3
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Thakurgoan 17.0 Mowlavibazar 15.3
Panchagorh 16.3 Hobigonj 16.4

Pabna 19.1 Brahmonbaria 17.4
Sirajgonj 17.4 Chandpur 17.1

Bogra 16.8 Comilla 15.3
Joypurhat 17.5 Chomohani 14.8
Gaibandha 16.7 Feni 17.5
Rangpur 16.2 Laxmipur 18.6
Kurigram 15.3 Ramgorh 19.6

Nilphamari 16.6 Bandarban 18.0
Source: Data from DAM

A listing of co-integrated market links within Dhaka Division, 2004-08

Market Links Market Links
Narayangonj Gazipur Kishorgonj Sherpur
Narayangonj Kishorgonj Kishorgonj Shariatpur
Narayangonj Shariatpur Netrokona Tangail
Monshigonj Tangail Netrokona Jamalpur
Monshigonj Jamalpur Netrokona Madaripur
Monshigonj Sherpur Mymenshingh Jamalpur
Manikgonj Gazipur Mymenshingh Sherpur
Manikgonj Jamalpur Tangail Jamalpur
Manikgonj Sherpur Tangail Sherpur
Manikgonj Madaripur Tangail Rajbari
Narshingdi Jamalpur Tangail Shariatpur

Gazipur Kishorgonj Tangail Madaripur
Gazipur Netrokona Jamalpur Rajbari
Gazipur Mymenshingh Jamalpur Shariatpur
Gazipur Tangail Jamalpur Madaripur
Gazipur Jamalpur Sherpur Faridpur
Gazipur Sherpur Sherpur Rajbari
Gazipur Shariatpur Sherpur Shariatpur

Kishorgonj Jamalpur Sherpur Madaripur
Source: Data from DAM

A listing of co-integrated market links within Rajshahi Division, 2004-08

Market Links Market Links

Rajshahi Natore Noagoan Kurigram
Rajshahi Bogra Noagoan Lalmonirhat
Rajshahi Gaibandha Dinajpur Panchagorh

Rajshahi Kurigram Dinajpur Kurigram
Nobabgonj Natore Thakurgoan Joypurhat

Nobabgonj Dinajpur Thakurgoan Lalmonirhat
Nobabgonj Gaibandha Panchagorh Joypurhat

Natore Noagoan Panchagorh Kurigram
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Market Links Market Links

Natore Dinajpur Panchagorh Nilphamari
Natore Thakurgoan Panchagorh Lalmonirhat

Natore Panchagorh Pabna Bogra
Natore Pabna Pabna Gaibandha
Natore Sirajgonj Pabna Kurigram
Natore Bogra Sirajgonj Kurigram

Natore Joypurhat Bogra Joypurhat
Natore Gaibandha Joypurhat Gaibandha
Natore Rangpur Joypurhat Kurigram
Natore Kurigram Joypurhat Lalmonirhat

Natore Nilphamari Rangpur Kurigram
Natore Lalmonirhat Rangpur Lalmonirhat

Noagoan Thakurgoan Kurigram Nilphamari
Noagoan Panchagorh Kurigram Lalmonirhat

Source: Data from DAM

A listing of co-integrated market links within Khulna Division, 2004-08

Market Links Market Links
Khulna Bagerhat Bagerhat Narail
Khulna Zhinaidha Khustia Zhinaidha

Sathkhira Bagerhat Meherpur Narail
Sathkhira Narail Zhinaidha Narail
Bagerhat Khustia Jessore Narail
Bagerhat Chowadanga

Source: Data from DAM

A listing of co-integrated market links within Barishal Division, 2004-08

Market Links
Barishal Pirojpur
Zalokathi Pirojpur

Source: Data from DAM
A listing of co-integrated market links within Chittagong Division, 2004-08

Market Links Market Links
Chittagong Patia Coxsbazar Feni
Chittagong Coxsbazar Coxsbazar Laxmipur
Chittagong Chomohani Coxsbazar Bandarban
Chittagong Laxmipur Chandpur Comilla
Chittagong Bandarban Chandpur Chomohani

Patia Coxsbazar Chandpur Ramgorh
Patia Chandpur Chandpur Bandarban
Patia Comilla Comilla Laxmipur
Patia Chomohani Comilla Bandarban
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Market Links Market Links
Patia Laxmipur Chomohani Laxmipur
Patia Bandarban Chomohani Ramgorh

Coxsbazar Chandpur Chomohani Bandarban
Coxsbazar Comilla Laxmipur Ramgorh
Coxsbazar Chomohani Laxmipur Bandarban

Ramgorh Bandarban
Source: Data from DAM

A listing of co-integrated market links within Sylhet Division, 2004-08

Market Links
Sylhet Sunamgonj
Sylhet Mowlavibazar
Sylhet Hobigonj
Sylhet Brahmonbaria

Mowlavibazar Hobigonj
Mowlavibazar Brahmonbaria

Source: Data from DAM
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Appendix-III

MV Decomposition Results

Table: VI Calculations of MV decomposition

Qt – Q0 = ( At - A0) ni=1 Yi0Ci0 + A0 ni=1 (Yit - Yi0) Ci0 + A0 ni=1 Yi0(Cit - Ci0) + A0 ni=1 (Yit -
Yi0)(Cit-Ci0) +( At - A0) ni=1 Yi0(Cit-Ci0) + ( At - A0) ni=1(Yit - Yi0)(Cit-Ci0)

MV = a LV= b
A08 25.44

A08-A83 -0.386
Ist term -0.505

A83 25.826 2nd term 16.306
3rd term 20.619

Ya2008 2.885
Ya08-ya83 0.496

4th term -2.435
Ya1983 2.389 5th term -0.290

6th term 0.036
Yb2008 1.741

Yb08-yb83 0.66
Yb1983 1.081

Q2008-Q1983 33.731

Ca2008 0.7494
Ca08-Ca83 0.5748

Ca1983 0.1746

Cb2008 0.2506
Cb08-Cb83 -0.5748

Cb1983 0.8254

Here, 

MV = Modern Variety, 
LV = Local Variety

A08 = Total Rice Area in 2008
A83= Total Rice Area in 1983 

Ya2008 = MV yield in 2008
Ya1983 = MV yield in 1983
Yb2008 = LV yield in 2008
Yb1983 = LV yield in 1983

Ca2008 = Area Share of MV in 2008
Ca1983 = Area Share of MV in 1983
Cb2008 = Area Share of LVin 2008
Cb1983 = Area Share of LV in 1983
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Appendix-IV

Table A. Seasonaity of rice production

Seasonality of production of rice (Per HH)
Averages (kgs)

Marginal Small Medium Large All categories
Q1 113.2 771.0 1748.6 3711.3 571.5
Q2 237.2 1375.3 1995.0 5803.3 900.6
Q3 54.8 157.4 514.5 1465.0 165.3
Q4 48.5 187.6 399.5 793.5 145.7
All 
quarters 113.4 622.8 1164.4 2943.3

Coefficient of variation 
Marginal Small Medium Large All categories

Q1 267.2 117.1 132.3 143.7 237.7
Q2 161.2 102.4 124.2 128.1 199.9
Q3 456.9 344.5 289.2 237.1 478.7
Q4 358.8 338.5 289.6 187.4 404.1
All 
quarters 174.7 96.6 100.5 86.0


