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The Pigeonpea Economy in Eastern and Southern
Africa
Production
Pigeonpea is cultivated on over 400,000 ha across the semi-arid areas of eastern and southern Africa.
It is essentially a smallholder crop, grown on poor soils in drought-prone areas, where its ability to
tolerate dry spells and harsh conditions can be a key factor in household food security. Pigeonpea,
through nitrogen fixation and leaf fall, also provides substantial quantities of nutrients into the soil,
benefiting subsequent crops grown in the same field. Traditional varieties are generally intercropped
with food crops such as maize, sorghum, beans, and cowpea, and non-food crops such as cotton. Low
input requirements and the long duration of local landraces make the crop particularly suitable for the
smallholder farming system.
Over the last 20 years, pigeonpea area and production have expanded across the region (Table 1).
The increase occurred mostly during the 1980s. Over the 1990s, regional production has averaged
around 200,000 t per year with no significant variation. Malawi is the largest producer in the region,
with an estimated 80,000 t per year. Other important producers are Uganda, Tanzania, and Kenya –
although Kenyan production is scarcely mentioned in official statistics. Pigeonpea cultivation is
widespread also across northern Mozambique, with production unofficially estimated at around
40,000 t (Technoserve 1998a). Production growth has been strongest in Tanzania and Uganda
(respectively, 2.6% and 6.1% per year) due to a combination of yield gains and expansion of planted
area (Joshi et al. 2001).
In general, however, average yields across the region have stagnated at around 600 kg ha-1 since the
1980s. Low productivity is a major hindrance to improved trade prospects. Pigeonpea has not
achieved its production potential largely due to limited use of appropriate inputs and crop management
practices (Smith et al. 2001). Under smallholder management, yields of local pigeonpea varieties have
been found to be significantly lower than the regional average, at less than 350 kg ha-1 of usable seed
weight, and inconsistent across areas and seasons (Ritchie et al. 2000). Also, the lack of efficient seed
systems hampers adoption of new, higher-yielding varieties (Jones et al. 2000).
Low productivity is not a problem peculiar to Africa – pigeonpea yields average just 700 kg ha-1
across the major producing regions in South and South-East Asia, where crop improvement efforts
have generally led to less than satisfactory yield improvements. Thus, in terms of productivity, the
playing field for international trade is fairly level.

Table 1. Pigeonpea area and production in selected African countries, 3-year averages.
Area (’000 ha)

Africa
Malawi
Uganda
Tanzania

Production (’000 t)

1980-82

1999-2001

1980-82

1999-2001

209.3
115.3
36.7
55.0

268.7
123.3
65.7
77.3

165.3
85.0
26.3
22.7

205.5
79.3
77.3
46.7

Source: FAOSTAT
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Utilization
At smallholder level, pigeonpea is used mainly for food, both as dry grain and as a green vegetable
(Audi et al. 1999). In either form, it makes an important contribution to the diet of resource-poor
farmers, especially when the main staple crop fails as a result of drought. But the importance of
pigeonpea in the smallholder economy goes beyond the food dimension, since the plant also provides
fodder, fuel, and wood (Mergeai et al. 2001).
Pigeonpea marketing is widespread throughout the region, with varying degrees of integration into
commercial channels. Extensive analyses of the pigeonpea sub-sector in Kenya and Tanzania have
mapped the different marketing channels and actors involved (Freeman and Jones 2001, Freeman et al.
1998, and Technoserve 1998b provide a comprehensive account of the issues related to pigeonpea
commercialization in domestic markets).
Pigeonpea consumption varies according to local preferences, income level, ethnicity, and
between urban and rural populations. Pigeonpea is most commonly consumed as a green vegetable in
the coastal areas of Kenya and Tanzania (Lyimo and Myaka 2001). In Kenya, it is also consumed as
dry peas by low-income urban consumers. Conversely, emerging markets have been identified for
green pigeonpea in the high-income areas of large Kenyan towns. Consumption of dry split grains (tur
dhal) is linked to traditional use by people of Asian (and Arabic) descent.
Estimates of the shares of domestic production being utilized on-farm and by the commercial
markets (domestic and export) are summarized in Table 2.
On-farm consumption. An estimated 65% of regional pigeonpea production is consumed on-farm, by
the household. These estimates are consistent with micro-level observation of on-farm consumption,
retention of seed for planting, and pigeonpea exchanges at community level (see Muwalo et al. 1999
for a case study in Malawi). In Tanzania, however, only 35% of the total production is consumed onfarm. The main reason for this difference is that around half the country’s pigeonpea area is
concentrated in Babati district in central Tanzania. Producers in Babati are well integrated into market
channels – 80% of the district’s pigeonpea production is exported to international markets.

Table 2. On-farm consumption versus commercial markets, 1996-98 average (tons).
Kenya

Total production
On farm
Domestic market
Of which

Export market
Of which

Dry grain
Processed
Grain equivalent
Grain
Tur dhal
Grain equivalent

Malawi
Quantity

Tanzania

Quantity

%

%

Quantity

%

45,000
29,250
4800
2700
1500
(2100)
11,000
na
na

100
65
10.5

80,000
52,000
8000 (est)
na
na

100
65
~10

47,000
16,500
4700 (est)
na
na

100
35
~10

24.5

20,000
10,000
7000
(9700)

25

26,000
20,000
None

55
–

Percentages refer to national totals. na = data not available
Production data for Malawi include the substantial inflow of pigeonpea from Mozambique
Export data for Kenya not available. Calculated as remainder of production after other uses
Sources: FAOSTAT (production) and survey data (market estimates)
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Box 1. Tur dhal processing
The processing of pigeonpea grain into tur dhal consists of three basic operations: soaking and
drying, dehulling, and splitting the whole grain. The grains are generally pre-cleaned, soaked in
water or oil, and dried to loosen the grain tegument. This facilitates dehulling and the subsequent
splitting of the grains. Both these processes are performed by the same equipment, commonly roller
machines that abrade the surface of the grain to first remove the husk, and finally to split the two
cotyledons apart. The efficiency of the process depends largely on how strongly the tegument
adheres to the kernel, although other factors such as shape of the grain play an important role.
Across the region it is estimated that the efficiency of conversion from grain to tur dhal ranges
between 60% and 70%, somewhat lower than in India. The dhal industry in Kenya and Malawi has
relatively efficient decorticators and cleaning and drying machines, adequate for meeting the quality
standards required by international markets, which are the major outlet for processed pigeonpea
from these two countries. On the other hand, processors in Tanzania lack adequate technology to
be competitive on international markets, and only process limited amounts of pigeonpea for local
consumption.

Domestic markets. Around 10% of production in the three countries is traded on domestic markets. In
Kenya, annual direct consumption of dry pigeonpea is estimated at 2500-3000 t. The tur dhal market
absorbs 2000-2500 t per year of pigeonpea grain, equivalent to around 1500 t of processed product. An
active demand for vegetable pigeonpea exists in both traditional and new outlets, but is hard to
quantify. Green pigeonpea is sold in both rural and urban open-air retail markets in Kenya, and in the
dynamic markets in the high-income areas of major cities (Freeman et al. 1998, Technoserve 1998b).
Domestic markets in Tanzania are smaller than in Kenya, particularly for the green and processed
forms. But in Tanzania, and especially in Malawi, the estimated 10% of production absorbed by the
domestic market should be considered an optimistic ceiling value; actual levels are likely to be
significantly smaller.
Export markets. Given the limitations of the domestic market, export markets are the key outlets for
pigeonpea commercialization in Africa. Among them, India is by far the most important market. Other
markets are Europe, the Americas, and the Middle East.
Historical trade records for Malawi (Table 3) show exports ranging from 7500 to 21,500 t of grain
equivalent. Similarly, exports from Tanzania (Fig 1) fluctuate widely between 5000 and 25,000 t. The
analysis of Tanzanian export destinations (Fig 2) offers useful insights on the structure of the trade for
the whole region. India is the most important market, followed by the United Arab Emirates, which is
the entry port for the Middle East market, and an emerging processing zone for re-exports of valueadded products such as tur dhal. A much smaller share goes to Europe, where the largest importers are
the UK and the Netherlands1.
Noticeably, the flow of unprocessed whole pigeonpea – mostly to India – is more variable than that
of split peas, which are exported to other markets (EU, US, and the Far East). Competition in the
Indian market has had profound repercussions on African exports – exporters in East Africa now tend
to target smaller but more price-stable markets such as those in Europe.
1. Exports to each of these countries vary between 500 and 1000 t per year. The total European market for pigeonpea is estimated at
5000 t per year, with Tanzania’s share being roughly 20%.
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Figure 1. Tanzania pigeonpea exports.
Sources: Central Customs and Excise Department, Statistical Office for export data. FAOSTAT for production data

Figure 2. Tanzania – major export destinations.
Source: Central Customs and Excise Department, Statistical Office, Dar es Salaam

Table 3. Malawi pigeonpea exports and production (tons).
Exports
Of which
Production

Whole
Processed*

1994

1995

1996

1997

1998

1999

10,343
1209
6394

24,865
13,852
7709

10,866
1506
6552

21,470
7877
9704

18,400
na
na

19,600
na
na

43,311

52,601

87,880

72,672

79,507

80,000

Sources: 1994-97: Patel 1998. 1998-99: Malawi National Statistical Office. Production data: FEWS and FAO
* actual quantities of tur dhal
na = data not available
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In order to better interpret aggregate national-level statistics and their relevance to pigeonpea
traders, we consider spatial factors such as location/dispersal of production areas and patterns of
market integration. In areas such as Machakos district in Kenya, where commercial channels are
relatively less developed than in neighboring areas, a large share of pigeonpea production is consumed
by the farm household or exchanged within the village. Conversely, in the more commercialized district
of Mbeere, between 75% and 90% of production is traded on the domestic and export markets (Audi et
al.1999, 2000).
Similar instances are common across the region. In southern Malawi, 50-60% of production is
consumed by the household (Patel 1998). However, in Babati district of central Tanzania, where the
commercial orientation is more pronounced, the share consumed by the household can be as low as 5
to 20% of production, and it is primarily in the green form. The entire production of dry pigeonpea
grain is sold to commercial buyers for export.
From the above review, it is evident that pigeonpea plays a key role in household food security.
Also, its commercial importance in the region remains undisputed, although the degree of
commercialization varies across production areas. Export markets remain the most significant
commercial outlets.
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International Markets for Pigeonpea
International pigeonpea trade is characterized by three factors. Exports are dominated by a few
countries, a single country (India) accounts for over 85% of world production and consumption, and
international pigeonpea prices are falling steadily. Minor exporting countries thus face intense
competition. The key underlying factors are production trends in Asia, and the dynamics of the world
trade in yellow pea – a direct substitute for pigeonpea.

World production
Over the last 10-15 years, global pigeonpea supply has slowly increased from 2.7 million to around 3.1
million tons. India is the world’s largest producer, harvesting 2.4-2.5 million t per year (Table 4). The
other major producing areas are Africa and Southeast Asia (Myanmar). Some countries in Central
America and the Caribbean produce small quantities.
Global aggregates conceal substantial variation in production trends within and across regions.
After an earlier period of growth, production in India has stagnated over the last decade. In the short
term, however, there are large variations above and below the trend, and India does – at least in some
years – achieve self-sufficiency in pigeonpea production. Production in Africa averages around
200,000 t, with a positive but slow growth rate. In contrast, production increased sharply in Myanmar,
where the bulk of production is exported to India. For this reason, Myanmar exports are a major reason
for the shift occurring in international pigeonpea markets. Indian trade policy on pulses is liberalized, but
this has profound implications on the international trade, in that the largest single market is effectively
saturated.
In the whole of South and Southeast Table 4. World pigeonpea production (’000 t), 3-year
Asia, pigeonpea is grown as a monsoon averages.
crop. In most Indian states, and in
1990-92
1996-98
1999-2001
Myanmar, pigeonpea is planted between
2422
2272
2660
June and August and harvested between India
49
168
179
November and March, depending on Myanmar
Africa
152
181
205
cultivar duration.
India. Pigeonpea is a major legume crop,
second only to chickpea in area and
production (Table 5). It is commonly
intercropped with cereals, other pulses,
and cotton. The major growing areas are
the states of Maharashtra, Gujarat, Andhra
Pradesh, and Karnataka.
Gulati and Kelley (1999) analyzed the
expansion of pigeonpea area between
1970 and 1994 – from 2.5 to 3.3 million ha
– noting that no other pulse crop in India
grew in absolute terms during the same
period. This increase has been driven by
the increasing commercial importance of

Rest of the world
World total

68
2692

55
2676

53
3097

Source: FAOSTAT

Table 5. Pulses production in India (’000 t), 1997-99
average.
Production
Chickpea
Pigeonpea
Minor pulses
Total pulses

6166
2406
5470
14,042

Share of total (%)
43.9
17.1
39.0
100

Source: Directorate of Economics and Statistics, Ministry of Agriculture
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the crop over time. Expansion of cotton cultivation – the main intercrop with pigeonpea in central India
– contributed significantly to area expansion of pigeonpea. From 1994 onwards, however, pigeonpea
area has been roughly stable at around 3.4 million ha. Correspondingly, production is suffering long-term
stagnation.
There have been substantial changes in the cultivation of chickpea (the principal grain legume crop
in the Indian subcontinent), and these changes can provide insights into trends for pigeonpea. Chickpea
area has marginally declined after 1980. More importantly, irrigated wheat and oilseeds (rapeseed and
mustard) have expanded rapidly in the north (Rajasthan, Gujarat), at the expense of rainfed chickpea.
As a result, chickpea cultivation shifted to drier, marginal agricultural lands, and to non-traditional areas
in southern India. This has increased fluctuations in production: the coefficient of variance for
production was 15.3% during the period 1972-87, and rose to 18.1% in the period 1987-98. As will be
clarified later, changes in the Indian chickpea economy have profoundly affected the country’s
pigeonpea economy, as well as the international pigeonpea trade.
Myanmar. Since 1989, Myanmar has recorded the Table 6. Pigeonpea and production in
fastest growth in pigeonpea cultivated area and Myanmar.
production. According to Burmese published data,
Sown
Harvested Production
growth has further accelerated over the last few years
(’000 ha) (’000 ha)
(’000 t)
(Table 6). Pigeonpea is cultivated in the semi-arid areas
346
335
182
of central Myanmar, primarily as a cash crop. The 1999/2000
commonest cropping system is in association with 2000/01
406
404
223
sesame, green gram (Vigna radiata), and cotton. After
2001/02
368
275
harvesting the main intercrop, pigeonpea is intercropped
again with late sesame or green gram. Long-duration Source: Agriculture Service, Ministry of Agriculture and
Irrigation
genotypes dominate the range of varieties grown.
Pigeonpea exports from Myanmar are primarily oriented towards the Indian market. Between
1999 and 2001, exports to India have increased from around 73,000 to 293,000 tons. Pigeonpea has
become the biggest pulse export to India, followed by urd bean (Vigna mungo).
A number of factors have contributed to this exceptional increase in cultivation of pulses, pigeonpea
in particular. The liberalization of pulses marketing in 1989 – with the exception of chickpea – has made
farmers more responsive to price and cost considerations. Crucially, a set of proactive measures taken
by the government have created a favorable environment for pulse production and export. These
include land reclamation projects, and marketing support to encourage pulse trading to high-value
markets. The sharp devaluation of the local currency (Kyat) against the US dollar (–54%) in 2001 has
further strengthened the international competitiveness of Myanmar exports.

World consumption
India is by far the world’s largest market for pigeonpea. Other areas of significant consumption are the
Middle East, Central America, UK, USA, and Canada (the Netherlands is an important hub for the
international trade, but not a significant consumer).
It is difficult to ascertain the aggregate demand from any of these areas, due to lack of reliable data
and continuous changes in food consumption patterns. The most consistent estimate by the East
African trade is that overall demand in Europe is 3000 to 5000 t per year, including both whole grain
and processed pigeonpea. Aggregate demand in the North American region is estimated to be of the
same magnitude. A large part of this demand is generally associated with the presence of large
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communities of Asian descent. However, the correlation between dietary habits in the country of origin
(India in this case) and the country of emigration appears rather weak, especially in the case of Western
countries, where exposure to a wide range of foods – and pressure to adapt to local food habits and
customs – has reduced the importance of traditional foods.
Annual demand for pigeonpea in India is an estimated 2.6 million t (average 1996-98). Production
is around 2.45 million t, leaving a shortfall of 150-200,000 t per year depending on the harvest. India
is self-sufficient in some years. On the other hand, demand in India is projected to grow, due to the
combined effects of population growth, rise in incomes, and shift of consumer preferences towards
high-value products such as processed pulses. Combined with a long-term stagnation in domestic
production, this sets the conditions for a structural deficit in the pigeonpea market.
Market shortfalls are met by imports from Africa and Myanmar. Africa supplies about 40,000 t per
year, ie only 20% of Indian import requirements. The remainder is sourced from Myanmar. Thus, the
continuous increase of pigeonpea production and exports from Myanmar poses a serious challenge for
African exporters, whose market share may fall further.
However, the size of the Indian market is only one of the factors determining the export prospects
for African pigeonpea. These may or may not be linked to market shortfalls. The key issue remains the
competitiveness of alternative suppliers.
In view of this, it is important to consider changes in the global trading environment induced by
the growth of Myanmar exports to India. First, the large volumes from Myanmar mean lower
transaction costs. For Indian importers, the unit costs of developing, monitoring, and enforcing contracts
are lower with Myanmar than with Africa (Kydd 2002). Indian traders are willing to establish new trade
linkages with Africa, but are concerned about consistency of supply; they seek steady volumes of 1520,000 t per year.
Second, given the large, consistent supplies from Myanmar, Indian importers are likely to demand
price discounts from less reliable suppliers. The reduction of the price premium for African pigeonpea
– analyzed later in the report – can be partly attributed to this.
Third, large surpluses encourage speculative trade. This has certainly contributed to the sharp fall
in prices of pigeonpea traded ex-Myanmar. In contrast, smaller and less reliable volumes have
constrained the ability of African traders to compete on price on forward contracts with India.
For these reasons, competition in the international pigeonpea market has risen to unprecedented
levels. Yet exports to India are still the biggest opportunity to increase commercialization of pigeonpea
in Africa. Analysis of prices provides the most unambiguous measure of the challenges involved.

Prices and trends in international markets
After rising for two decades, average pigeonpea prices2 stabilized during the 1990s at US$350-400 t-1
(Mueller et al. 1990, Technoserve 1998b, Mehta and Srivastava 2000). More recently, however, they
have repeatedly fallen below the long-term average. Data from wholesale markets in India (Fig 3)
show that, in spite of a major price hike in 1998-99, prices have consistently fallen towards
$300-350 t-1. Short-term price variability has also decreased.

2. The reference prices in pigeonpea international trade are the border prices in India, which are generally lower than domestic prices.
However, due to data limitations, the analysis was conducted using wholesale price series. Spot observations of actual import prices
were used to validate the correspondence between wholesale and international market prices. The two series show the same trend, with
minor differences in a few data points. This validates the use of wholesale prices as proxies.
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Figure 3. Pigeonpea prices in Delhi (wholesale market) and Myanmar (fob Yangon plus
transport cost to Mumbai).
Source: Commodity India

Falling prices pose a serious challenge to the competitiveness of African exports. It is therefore
relevant to try and analyze the underlying factors. We do not propose to rigorously analyze price
movements. Rather, we put forth tentatively, some causal relation with the more conspicuous changes
in the international trade scenario.
Long-term price trends. The major cause for the recent drop in border prices in India is the surge of
exports from Myanmar, resulting from the large production increases already described. Prices of
pigeonpea exports from Myanmar are declining (Fig 4), except in occasional years, when they may
rise in response to price hikes in the Indian domestic market. For example in 1998, reduced availability
in the Indian market coincided with a bumper harvest in Kenya and Tanzania. This triggered a higherthan-average level of exports to India (see Tanzania data in Fig 1, and Technoserve 1998b). Price and
export data for 1998 should be considered with this in mind.

Figure 4. Pigeonpea prices ex-Myanmar, cif Mumbai.
Source: The Pulse Importers Association, Mumbai
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Noticeably, since 1999 cif prices for Myanmar pigeonpea have remained below $330 t-1, and have
stagnated from the year 2000 at around $300 t-1. A further low was reached at the beginning of 2002, when
60,000 tons were traded at around $200 t-1 (Pulse Trade Association, Mumbai, personal communication).
Yellow pea trade and pigeonpea prices. The other factor that seems to explain the recent fall in pigeonpea
prices is the surge of Indian imports of yellow pea (Pisum sativum). Annual Indian imports of dry pea3 are
currently (2001) estimated at around 300,000 t. The surge of dry pea imports is primarily related to a steady
increase in chickpea prices in India. Increasingly variable domestic production (eg, Indian chickpea
production fell by 25% in 2000, from 6.8 million to 5.1 million tons) appears to have spread wide uncertainty
in the chickpea sector in India. In New Delhi, one of the most important markets for this pulse, prices rose
steadily from $250 t-1 to above $450 t-1 between 1998 and 2001. It seems plausible that increases in yellow
pea imports were an attempt by the market to stabilize chickpea prices. In other words, international markets
have become a progressively important source of cheap supply in the form of a substitute pulse. Yellow pea,
once processed into dhal, can easily substitute for pigeonpea. Hence, part of the downward pressure on
pigeonpea prices is likely related to yellow pea imports.
Short-term price variations. As observed above,
domestic pigeonpea supply can vary considerably
from one year to the other, causing price variations.
In particular, the high prices in 1998-99, when
wholesale prices were consistently above
$450-500 t-1, was due to a 30% drop in Indian
domestic production. Harvests fell by over 50% in the
states of Maharashtra and Karnataka, which are
among the largest producers and consumers
(Table 7). From 1999 onwards, however, the increase
in pulse imports from Myanmar and Canada/France
seems to have stabilized the market and reduced
short-term variations in pigeonpea prices.

Table 7. Pigeonpea production in selected
states in India, 1997-98 (tons).
1997

1998

Change

2655.8

1849.7

– 30.4%

Maharashtra

712.8

355.1

– 50.2%

Karnataka

228.8

98.5

– 56.9%

Gujarat

388.7

296.2

– 23.8%

Total India

Source: Agricultural Report, 2001. Centre for Monitoring the
Indian Economy, Mumbai

Seasonal price variations. Seasonal price variation in India is a major factor in the competitiveness of
African pigeonpea exports. Earlier studies investigated variations in several Indian markets, in relation
to the seasonality of domestic production (Von Oppen 1981, Mueller et al. 1990, Mehta and Srivastava
2000; the latter also covers methodological issues). Pigeonpea prices are lowest in March-April, begin
to rise from July onwards, and peak around November-December. Pigeonpea in Africa is harvested
mainly between July and September, so African exports coincide with a period of relative shortage and
high prices in India. On this basis, it is commonly assumed that African exports to India enjoy a
significant – albeit temporary – advantage.
However, there are two other considerations. First, the seasonal high offers relatively better terms
of trade for African exporters, but prices are ultimately determined by long-term trends; and as shown
above, prices have remained consistently low since 1999-2000. Moreover, African exporters will
benefit from higher prices only if there are no other suppliers competing during the trading season.
Recent exports from Myanmar have taken place throughout the year (Fig 5), challenging the
conventional assumption of a temporary African monopoly in the months of market shortages in India.

3. In production and trade statistics, the two commonest pea varieties, yellow and green, are generally lumped under the heading ‘dry pea’.
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Box 2. Yellow pea international trade – overview
Yellow pea is the cheapest and among the most widely traded pulses in international markets. In
2001, prices ranged between $135 and $185 t-1 (fob France).
Canada and France are the world largest producers of dry pea. In 2000, production reached
2.86 million tons in Canada, and 1.94 million tons in France. Between 1991 and 2001, cultivation of
dry pea in Canada increased spectacularly – planted area increased five-fold, while production
grew more than proportionally due to productivity gains. Against the sharp increase in Canada, dry
pea production in Europe – France being the main producer – has remained stable at around 4.2
millions tons across the 1990s. Production levels in the EU are expected to remain unchanged in
the medium term (Actualités agricoles 2001).
Canada and France are also the world largest
exporters of dry pea (Tables 8, 9). Between
1997 and 1999, they accounted for 70% of the
global trade. Exports from Canada have nearly
doubled from around 1.15 million tons in 1998
to 2.1 million tons in 2001.
The largest market is Europe; most of the world
trade in dry pea occurs among EU states (Table
10). In Europe, dry pea is mainly used in the
animal industry, particularly as pig feed. North
America and Southeast Asia also use significant
quantities in the feed industry. In contrast, in
South Asia dry (yellow) pea is mostly used for
human consumption. In the Indian market in
particular, yellow pea is considered a cheaper
substitute for chickpea, particularly in flour,
where it can be mixed up to 40%. In the split
form, yellow pea is also an acceptable substitute
for tur dhal for price-elastic consumers.
The South Asian market is growing rapidly.
Between 1995 and 1999, imports by India and
Bangladesh grew from 184,000 to 484,000
tons. Exports from Canada dominate the Asian
market, though France has taken advantage of
trading opportunities created by the temporary
devaluation of the euro against the dollar, in
2000 and 2001.
In summary, global production of dry pea has
risen sharply, creating structural surpluses in
the world market. Similarly, shortfalls in
chickpea production in India have increased dry
pea imports from international markets to the
Asian region.

Table 8. Export of dry peas (green pea +
yellow pea) from Canada (’000 t).
Canada
to Asia

Total
Canada

Canada share
in world
exports (%)

395
700
638
850

1116
1705
1417
2100

31
62
50
63

1997-98
1998-99
1999-2000
2000-01

Source: Agriculture and Agri-Food Canada, and FAO

Table 9. Exports of yellow pea from France
(’000 t).
1997/98
Total exports
Intra-EU
Other countries

961
939
22

1998/99

1999/00

1180
1159
21

1084
891
193

Source: Union National Industries des Proteagineaux 2001

Table 10. World pea imports, 1995-99 (’000 t).
1995
EU
India
Bangladesh
China
Other

2522
173
11
25
672

96

97

98

1999

3838 1530 1882 1890
155 282 257 366
2
49
70 118
148 138 105
68
600 539 531 574

Source: FAOSTAT

13
SAT eJournal | ejournal.icrisat.org

August 2006 | Volume 2 | Issue 1

An Open Access Journal published by ICRISAT
________________________________________________________________________________________________________

Figure 5. India – pigeonpea imports ex-Myanmar in each quartile, 1999-2001.
Source: Directorate of Economics and Statistics, Department of Agriculture Co-operation and Marketing, Kolkata

Thus, the seasonal price high in the Indian market at best offers African exporters a marginal
advantage over alternative suppliers. Moreover, whether the short-term rise in prices can offset the
lack of competitiveness (given the long-term price trend) remains to be answered.
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Export Parity Price Model
Export parity prices are used to estimate the international competitiveness of exporting countries. The
model provides an indication of the border price at which a small country, unable to affect
international prices, has to trade to maintain its competitive position in the global market. The parity
for each exporting country is calculated by factoring the costs of export operations in the price at the
destination port in the importing country(ies). So defined, the export parity price may vary depending
on the structure of trading costs.
The following table summarizes the cost structure for pigeonpea exports to India:
Transport

Freight, Terminal Handling Charges (THC), wharfage, transport to factory/port

Processing

Cleaning, sorting, fumigating, bagging.

Raw material

Pigeonpea (farmer price)

Profits/Capital Interest on capital, trader’s expected profit (15%), brokerage commission (1-2%)

In the specific case of pigeonpea trade between eastern African and India, the cost of ocean freight
is discounted from the Indian border price. For example, in Kenya:
Export parity price = cif Mumbai minus freight (Nairobi Inland Port to Mumbai) minus insurance.
Similarly, by factoring in the relevant costs along the marketing chain, the competitive threshold
prices can be determined up to factory and farm levels.
The calculation in Table 11 illustrates the fundamental problem. In Kenya, for example, raw
material cost is $145-185 per ton, or Ksh 11-14 per kg. However, to meet the price of $275 per ton,
farmgate prices must be as low as Ksh 8.5 per kg. Similarly for Malawi (MK 7-10 per kg versus MK 5
per kg) and Tanzania (Tsh 110-160 versus Tsh 85).
A systematic analysis of the cost structure is a prerequisite to implementing the model. The major
elements taken into account are the cost of raw material delivered at the factory, processing costs, and
transport costs.

Table 11. Export parity price model (US$ t-1).
Kenya

Malawi

Tanzania

Transport
Processing
Profits/Capital
Raw material cost
Total cost
Price cnf Mumbai, Oct 2001

65
30
70
145 – 185
310 – 350
275

95
30
70
110 – 155
305 – 350
275

90
20
70
120 – 180
300 – 360
275

Max raw material cost kg-1
Parity price kg-1

Kshs 8.5
112

MK 5
66

Tsh 85
95

In the calculation of export parity prices, two farm-gate prices were used, to take into account the variability in raw material costs. The
transport costs used in the model are the published freight fares.
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Transport costs
Rural assembly operations are seldom carried out directly by traders. Pigeonpea is collected by village
traders directly at the farm gate or in rural markets, then collected and delivered by rural assemblers to
the factory or assembly point in the urban centers, where traders or their agents directly negotiate price
(Technoserve 1997).
There are three cost components, (i) transport from rural areas to urban processing centers, (ii)
transport from factory to export port, (iii) freight, including handling charges levied by port authorities
and insurance.
Overall transport costs used in the model were estimated at $90-95 t-1 for Tanzania and Malawi,
but only $65 t-1 for Kenya. This total is split roughly equally between inland (within-country) transport
and ocean freight. Inland costs depend greatly on the condition of the infrastructure in each country.
Ocean freight costs between $38 and $57 t-1 in the main ports. However, significant discounts can be
obtained with large shipments. For instance, in Nairobi Inland Port, the discount can reach 50% of the
published fare.
The logistics of transport have a large impact on the overall profitability of export operations. In
particular Malawi, being landlocked, has longer shipment times (more than 4-5 weeks) than Kenya
and Tanzania, due to the operations of border clearance and railage through Mozambique. This delay
has two implications. First, it increases the risk of delays on delivery schedules, which trigger
penalizing measures by the trading party. Second, in a trading environment marked by declining
prices, it offers overseas importers an incentive to default on orders already placed. In several
instances, Malawian exporters were forced to renegotiate prices during or after shipment of the
consignment. The risks of unexpected costs – physical or financial losses, cost of surveillance,
monitoring and repatriation of cargo – increase correspondingly.
In summary, overall inland transport and freight costs do not differ significantly in the three
countries. However, the potential exists for scale economies, particularly in freight. Transport logistics
are the other key parameter determining competitiveness of pigeonpea exports. Thus, in order to
reduce transport and transaction costs, high volumes of pigeonpea should be consistently available
throughout the marketing chain.

Processing costs
Pigeonpea grain must be cleaned, sorted, and bagged before export. To reduce storage costs, exporters
seek to minimize the amount of grain stored over long periods. Stored grain is generally destined only
for high-value markets.
Processors estimated these cost to average $30 t-1 in Kenya and Malawi, and $20 t-1 in Tanzania.
Processing costs are lower in Tanzania probably because 80% of Tanzanian exports consist of varieties
with large, cream-colored seeds, which are easier to sort and clean (manually or by machine) and
separate out stones and other impurities.
Tur dhal production involves further processing operations (dehulling, splitting, soaking, drying),
and more sophisticated bagging (linen bags for oily tur dhal). However, since only whole pigeonpea is
exported to India, the export parity price model considers only the costs of grain cleaning and sorting.

Raw material
Raw material is the largest cost item in the pigeonpea export trade. Traders and processors buy
pigeonpea from intermediaries such as rural assemblers or rural traders, or procure directly through
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agents. Throughout the region there are sharp seasonal variations in producer prices. One reason is that
most farmers lack adequate storage facilities, and cannot afford expensive chemicals. They are forced
to sell their produce within 2-3 months of harvest, in order to avoid loss of their produce to weevils. As
a result, post-harvest gluts – and low farm-gate prices – are common.
Pigeonpea is particularly susceptible to severe infestation by bruchids, and cannot be stored for
long periods, unless treated with synthetic insecticides (Silim-Nahdy and Agona 2001). Low-cost
storage technologies have been tested, but are not yet available to the broad public.
Wide inter-year variations in pigeonpea prices are also common. The most important causes are
currency movements and changes in the prevailing price in the international market. This is not
surprising given the significant outward orientation of pigeonpea grown for commercial purposes.
At the time of the survey (Oct 2001), the international price (ie Myanmar delivered Mumbai) was
almost equal to the parity price for all African countries. Considering the seasonality of prices, and the
typical downturn in the following months, the margin for competitiveness of African exports to India
appeared rather narrow.
For example, farmgate prices in Malawi are commonly MK 8-12 kg-1. This ultimately results in a
price of $320-330 t-1 for pigeonpea landed in Mumbai. However, the prevailing prices are about
$300 t-1. This highlights a fundamental problem – exports from Malawi would be competitive only at
significantly lower farmgate prices (MK 5-6 kg-1). However, it is unlikely that farmers will accept such
low prices; or that they would be willing to adopt new pigeonpea technology or invest in inputs to
improve productivity, at these prices.
Tanzania’s competitive position is strengthened by the premium (around $25 t-1) over the Indian
border price. The premium is linked to the preference for Tanzanian varieties, discussed in the
following section. In this sense, Tanzania enjoys a residual protection over Kenya and Malawi against
further price decline.
The results of the model suggest a set of conclusions valid across the region:
• The export parity price for Africa ranges between $300 and $350 t-1 (cnf Mumbai). The fall of
international prices below this level erodes profit margins for traders, lowers farmgate prices, and in
the long run challenges the participation of traders and farmers in pigeonpea export markets.
• Overall export costs are similar in the three countries. However, in a scenario of declining
international prices, Malawi’s competitiveness could be the first to be undermined, due to logistic
complications caused by its landlocked position. Tanzania is likely to resist the pressures of price
competition thanks to price premiums for grain quality. However, other things being equal, further
decreases in international prices could ultimately undermine its competitive position as well.
• In the current highly competitive environment, traders’ profit margins are likely to internalize the
risks associated with export activities, and be higher than margins used in the model (approx 15% of
f.o.b. price). Under these circumstances, traders may prefer to withdraw from a volatile commodity
market rather than shift focus to higher-value, but smaller, niche markets. As a result, the prospects
for expanding trade to India are jeopardized. However, if trade volumes increase and exports
become less variable, traders may be willing to settle for smaller margins.
In summary, Africa’s competitive position in the main international market for pigeonpea depends
critically on levels and consistency of production, and improvements in the efficiency of marketing
arrangements.
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Grain Quality Traits and Market Preferences in India
The import price at Mumbai port provides the reference for the international pigeonpea market. African
exports are generally traded at a premium over the reference price. On average, this premium is $50 t-1
for Tanzanian exports and $30 t-1 for Kenyan exports. Malawi and Mozambique are more likely to trade
at, or just above, the Myanmar price.
As shown in the previous section, price premiums can help maintain export competitiveness in an
environment of declining prices. However, during the survey (September-October 2001), premiums
were lower than historical levels. The prices were $285-300 t-1 for Myanmar pigeonpea and $315-330 t-1
for Tanzanian pigeonpea. The price for Kenyan exports only reached $310 at the peak of the trading
season (end of September), and then fell rapidly; the premium had fallen to $10-15 t-1, from the
previous $30 t-1. Clearly, the old pricing structure at the border was no longer sustainable. The survey
sought to identify the factors underlying the price discrimination at the Indian border, and the direction
of change.
The price premium for African pigeonpea is related to preferences in the Indian market. This
section investigates this relationship from the consumers’ perspective.
The preference for African pigeonpea is due to the large size and cream colored seeds, traits
characteristic of the most valued variety, the Tanzanian ‘Babati White’. By inference, and judging
from results of past studies, these are the grain qualities preferred in the Indian market.
Given that tur dhal is the dominant form of consumption in India, for analytical purposes it is
useful to distinguish the intermediary market (the milling industry), from the consumer market. In fact,
the two markets use different parameters to evaluate varieties.

Grain quality and the milling industry
For the milling industry, milling yield is the most important criterion in assessing pigeonpea varieties.
Milling performance is defined in terms of grain-to-dhal conversion rates and the overall cost of the
operations needed to obtain a specific quality level in the final product.
The most important grain traits related to milling performance are:
• Size – large grains generally give higher recovery rates
• Shape – roller machines use a revolving mechanism, so round grains yield more than oval ones
• Ease of dehulling (inversely, the tenacity of adhesion between tegument and cotyledons). Ease of
dehulling is measured in terms of number of passages in the roller machine needed to obtain dhal.
Varieties with looser husk are cheaper to process
• Color
• Cleanness
• Homogeneity
• Content of immature grains – cleanness, homogeneity, and admixture of grains are all directly
related to processing losses during cleaning and sorting.
A review of earlier works illustrates the rationale behind some of these criteria. Studies that
examined market preferences from a price perspective (Von Oppen 1981, Parthasarathy Rao et al.
1991) found that large grains, white color, and round shape are positively associated with higher
market prices.4 Since wholesale markets mainly supply the milling industry, the relation between grain
traits and price essentially reflects efficiency issues for industrial processing, ie higher recovery rates.
4. However, other studies found no measurable relationship between grain size and milling rates.
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Table 12. Grain quality traits relevant for the milling industry.
Grain size
Grain shape
Ease of dehulling
Cleanness
Weeviled grains
Homogeneity
Average yield, %

Africa

Myanmar

Yellow pea

Medium to large
Round, oval
Medium to low
High
Fair
High
65-70

Medium to small
Round
Fair
Low
High
Low
65-75

Large
Round
Very high
High
Low
High
90

Source: survey data

The findings of the present survey shed light on two aspects of preference in the Indian processing
industry: grain size and color.
Grain size. The grain sizes required by industrial users are clearly defined.5 Despite the apparent
relation between recovery rate and grain size, most Indian millers prefer grains of medium size (100seed mass 8-9 g) to bolder grains, because larger grains suffer more breakage of grain edges during
processing. The market grading of tur dhal depends critically on the split halves having clean,
undamaged edges, hence millers’ preference for medium-sized grains.
Grain color. Our survey suggests that millers’ preferences are less oriented towards cream-colored
varieties than was the case in the past. Indian consumers dislike husk residues on split pigeonpea.
Since husk residues from white or cream varieties are less visible, millers have traditionally preferred
varieties with light-colored husk to darker or speckled ones. However, technical innovations in milling
technology have increased dehulling efficiency. As a result, grain color per se has become less
important, and millers’ preferences are now largely neutral.
On the other hand, cream-colored pigeonpea is particularly suitable for the production of oily tur
dhal, popular in Gujarat and among the large Gujarati community abroad. Therefore, although grain
color is losing importance for the larger market of consumers of dry (non-oily) dhal, it remains
important for this specific market segment.
Table 12 summarizes the traits of imported pigeonpea and yellow pea. The data show that
• Ease of dehulling and milling yield differ only slightly between Myanmar and Africa
• Yellow pea gives significantly higher recovery rates than pigeonpea in dhal production
• Imports from Africa are more homogeneous, clean, and free from weevil damage than those from
Myanmar.
As regards efficiency of industrial processing, quality traits inherent to the grain (size, shape, ease
of dehulling) differ only marginally between African and Myanmar pigeonpea. The most significant
difference is in cleaning and sorting, which is easier in African than in Myanmar varieties. Part of the
price premium for African varieties reflects the lower processing costs with these varieties. These
costs, however, are internalized in the local pre-export processing performed in Africa.

5. Classification is based on 100-seed mass: Extra Bold types have 100-seed mass above 12 g, Bold is 10-11 g, Medium 8-9 g, and Small
grains are 7-8 g.
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Grain quality and final consumers
The important factors in tur dhal consumer preference are sweetness of taste and ease of cooking.
Typically, these characteristics are not immediately identifiable when buying the dhal. Consumers
therefore assess grain quality by the physical characteristics of the split grains. The criteria for visual
inspection are:
• immature, green grains – the fewer the better
• seed coat residues on the outer part of the grain halves – the less the better.
Crucially, the sharpness of the edges of the split grains offers an indication of processing quality.
In other words, Indian consumers use the high physical quality of processed grains as an indication of
a broader range of quality traits, especially those (eg taste) that are not immediately measurable when
purchasing the tur dhal. Moreover, Indian consumers discriminate among different qualities of dhal
according to the area of production and quality of processing. The origin acts in effect as a widely
accepted, though not standardized, branding criterion (Table 13).
Table 13. Whole grain and tur dhal prices (Rs kg-1) at Vashi wholesale market, Mumbai, for
material of different origins.
Tur dhal, 1st grade
Tur dhal, 2nd grade
Tur dhal, 3rd grade
Whole grain

Gujarat

Maharashtra

Burma

Malawi

33
26
21-22
20

26-27
23
20
18-19

21
18
17
16

23
20
18
17

Source: survey data
At current exchange rates, Rs 20 kg-1 = $416 t-1

Consumer perceptions of grain quality play a key role in shaping industry’s preference towards
small and medium-sized grains.6 In effect, beyond issues of price competitiveness, imports from
Myanmar are also of a size and taste comparable to the commonest Indian varieties. Thus, Myanmar
imports are a more suitable alternative to Indian-grown pigeonpea than some African varieties,
particular in the central states where dry tur dhal is more common.
A sample of prices collected at the wholesale grain market in Mumbai illustrates the difference in
prices by origin and grade. In effect, the price structure at the border was reflected in the wholesale
prices. The price sample also indicates the marked preference for tur dhal made from domestically
produced pigeonpea. The quality of imported grain is generally considered inferior, and targeted at
low-income consumers. However, Tanzanian varieties sold above the price of Myanmar pigeonpea,
indicating a marginal preference, presumably due to the sweet taste and large grains, which are
appreciated in some regional markets. African producers could explore the possibility of performing
operations to add value to exported grain, provided these lead to a price advantage in the Indian
market. In the lower-quality segment, African exporters could obtain adequate returns to investments
in cleaning and sorting to improve size homogeneity and reduce foreign matter and weeviled grains.
A shift in consumer preferences could improve the price premium for Tanzanian over Myanmar
pigeonpea. However, consistency of supply must be improved if preferences and prices are to change.
6. Bold grains are used in some traditional food preparations in the southern states of Kerala and Tamil Nadu, but as whole (unprocessed)
pigeonpea. Reportedly, there is a sizeable flow of bold-seeded pigeonpea from Tanzania to Chennai port in Tamil Nadu.
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Conclusions
The survey has identified large opportunities for pigeonpea exports to India. Legume imports are part of
national food policy; a large share of imports targets low-income Indian consumers, who constitute the
largest group. However, opportunities in the Indian market are accompanied by greater competition,
caused by two key changes in the global trading scenario:
• The increasingly dominant position of Myanmar as the major pigeonpea supplier to India
• Competitive pressure from imports of yellow pea from Canada (also France).
In the medium term, the Indian market will continue, and even increase, its reliance on imports of
pigeonpea and yellow pea. Imports make up shortfalls in the domestic market, and provide a cheaper
substitute for processed products for low-income, price-sensitive consumers. As a result, pigeonpea
prices, at least at the wholesale level, have fallen in recent years.
The analysis of export parity prices has shown that falling prices have reached parity for Malawi
and Kenya, compromising their export competitiveness. A continued fall in price could become
critical for Tanzania as well, eroding the current margin of competitiveness related to the price
premium paid for some of its varieties.
The analysis has discussed how pigeonpea prices at the Indian border are influenced by changes in
world pigeonpea and dry pea production. Likewise, domestic market prices are influenced by the
dynamics of global pulse supply.
Structural surpluses in the major production areas are likely to persist. Pigeonpea area in Myanmar
continues to grow. Higher pigeonpea yields and expansion of yellow pea area in Canada (and France)
are creating large surpluses in both countries. The export orientation in all three countries leads to
persistent gluts in international markets, implying sustained exports to India.
As a result, pigeonpea prices will probably continue to fall in the medium term. And we need to reexamine the earlier view that African exports were competitive due to seasonal price fluctuations in
the Indian market. African pigeonpea is harvested during the pre-harvest period in India, when
domestic supply is low and prices are high. This has traditionally constituted the basis for exports
during the “window” period between September and December. However, Myanmar also exports
during this window period. Year-round availability of imports will reduce the magnitude of seasonal
price variation. Also, the seasonal price increase may not offer adequate protection against a
substantial fall in international prices. Indeed, the survey showed that even during the period of
(seasonal) peak demand in India, prices were below African parity levels.
Pigeonpea and tur dhal processed in Gujarat occupy the top of the quality range in the Indian market;
imports are targeted at lower-income groups. There is little or no difference in wholesale prices between
African and Myanmar varieties. Regional patterns of market differentiation exist, based on the uses of
processed pigeonpea grain, that lead to a preference (and a higher border price) for some African
varieties. However, these are exceptions – the market is largely neutral amongst imported varieties. The
major implication is that exporters must compete on the basis of price rather than quality.
Alternative markets offer only a limited potential for increasing African exports. Food
consumption patterns among the sizeable communities of non-resident Indians remain largely
unexplored, but in general the ethnic market in the traditional high-value markets, such as the UK, is
saturated and not expanding.
Market opportunities exist within Africa, where pigeonpea is widely (but often informally) traded,
between Mozambique and Malawi, and between Tanzania and Kenya. Regional trade flows are driven
by both domestic and export market opportunities.
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Against this background, the prospect for large export increases is centered on India. Greater
competition may imply that current export levels will be hard to sustain. Marketing costs must be
reduced (by improving the efficiency of marketing arrangements) in order to maintain current export
levels, and to decrease the parity price at various levels of the marketing chain.
Crucially, higher productivity could reduce the unit cost of production, and achieve economies of
scale in transport operations. These changes can significantly reduce overall marketing costs.
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