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Abstract:
The importance of traditional leafy vegetables (TLVs) in nutrition and employment among urban and peri-urban households was investigated. An expenditure model of demand using results from a 1998 survey (n=150) in Yaounde, Cameroon estimated that TLVs were normal goods, which contribute a disproportionate share of essential nutrients for the urban poor.  Urban consumption of Brassica exotics which have replaced TLVs in other parts of Africa was minimal.  Price analysis revealed a decline in supply during the dry season which is a food security concern for the very poor.  Field and market surveys (n=50 and 101) conducted in 1998 and 1997 estimated that tens of thousands of small enterprises were producing and marketing TLVs under readily accessible entry conditions. Successful in situ conservation will require research to improve the productivity of TLV cropping systems and development efforts to promote their use. 

I. Introduction

Leafy green vegetables are mainstays in the diets of rural and urban households across most of Africa. Among these, traditional leafy vegetables (TLVs), which we define as having been originally domesticated or cultivated in Africa for the last several centuries are in several areas being replaced by newly introduced species such as cabbage, kale, mustard green, lettuce and other species.  This is alarming for several important reasons.  

First are the potentially negative consequences on the nutritional status of the poor.  The nutritional value of the exotic introductions is often lower and could negatively affect nutrition if substituted for TLVs (Okafor 1997, Udosen 1995, FAO 1988, Fube and Djonga 1987, Chweya 1985). There is also concern over a continued narrowing of the number of food species as fewer and fewer crops remain in local farming systems (Future Harvest 2001). Associated with this loss is the disappearance of local knowledge for their production and use.  Although the cultivation of traditional vegetables is still inculcated in the knowledge systems of many of Africa’s rural peoples, rapid urbanization processes especially in West Africa raise concerns over genetic erosion and loss of these vital economic and nutritional resources.  On the positive side, many city residents are first generation rural migrants who retain their preferences for these traditional foods and provide a solid base for efforts to promote the commercialization and use of these crops among both current and future generations. 

The conservation of these crops is a major concern of both national and international agricultural research centers in the region (Future Harvest, 2001).  Strategies combining standard ex situ conservation with strengthened in situ efforts based on the promotion and improvement of these species for greater use are advocated (Eyzaguirre 1997, Okigbo 1994). A strategy for improved TLV production and marketing requires addressing the agronomic, economic and cultural factors that constrain the expansion and competitiveness of these crops.  As part of the strategy, the role of TLVs in the livelihoods of the urban and peri-urban poor should be explicitly recognized and addressed. Cameroon, one of several African countries to have received debt relief under the Heavily Indebted Poor Countries (HIPCs) Initiative, is in the process of developing and implementing an associated poverty reduction strategy.  We contend that in situ TLV conservation efforts should be a component of such strategies with technology development and commercialization engineered so as to increase the participation of the poor.

The size of the TLV markets is significant and yet, policy makers often overlook their importance.  In Cameroon the urban market for leafy green vegetables was estimated at approximately $22 million annually in 1996 (Dury et al. 2000).  Including rural consumption, the nominal total value consumed was estimated at more than $56 million annually.  Commercial production is largely concentrated in the peri-urban zones due to the perishable nature of these commodities and underdeveloped market and road infrastructure.  In general, production and marketing activities are small in scale and dominated by resource-poor households. The size and structure of the subsector imply a significant contribution to the livelihoods of the poor living in the urban and peri-urban areas.  

The paper examines the multi-faceted ways in which TLVs affect urban and peri-urban livelihoods based on case studies of production, marketing and consumption around the urban center of Yaounde. 

II. Production Systems 

Site description and sampling methodology

From May to July 1998, extensive field interviews were conducted with 50 producers of leafy vegetables in the urban and peri-urban zones of Yaounde in order to characterize TLV production systems and estimate their economic contribution to livelihoods.  Because of the difficulty in locating urban producers at their residences, the interviews were conducted with producers in their fields.  

Yaounde with a population of approximately 1.5 million lies in the humid lowland tropics of West-Central Africa. Rainfall averages 1 600 mm and has a bimodal distribution with a dry season running from mid to late November through February and a short dry season in July and part of August. The climax vegetation is semi-deciduous moist tropical forest.  

The principal TLVs grown around Yaounde are amaranth Amaranthus cruentus  ; the African nightshades principally Solanum scabrum, and S. aethiopicum, Jute’s mallow Corchorus olitorius , and cassava leaves Manihot esculenta. 

Production styles

Three distinctive styles of producing TLVs were identified. An Intensive Urban (IU) style, lying within the city limits of Yaounde, that monocrops on raised beds in inland valleys using high levels of inputs. A Semi-Intensive Peri-Urban (SIPU) style extending approximately 30 km outside the city limits that also monocrops on raised beds in inland valleys but using fewer inputs than Intensive Urban producers.  And, an Extensive Peri-Urban (EPU) style within an approximate radius of 30 km of the city limits that produces TLVs in mixed associations with staple crops and no purchased inputs.  

In addition to the distinctions in space and intensity of production across styles, IU producers tended to be younger with more education and were recent migrants from rural areas in contrast to SIPU and EPU producers who were permanent residents of the indigenous Beti ethnicity. Gender distinctions are also noted as EPU producers are almost exclusively women, whereas 84% of the IU and SIPU producers interviewed were men. Land tenure arrangements for IU producers were less secure than for SIPU and EPU producers who hold locally recognized customary land rights.  IU producers access unused urban valley bottoms, which legally are the exclusive domain of the state and can not be titled to an individual. Edamana et al. (2000) found that 25 percent of IU producers were indigenous local people and 75% rural migrants farming under a host of tenurial arrangements including cash rent paid to customary landowners, share cropping, and illegal appropriation. 

The scale of production among all styles was small with the mean IP and SIPU enterprise less than one tenth of a hectare and with the mean EPU system slightly larger (Table 1). IU producers used more chicken manure, while SIPU producers cultivated larger expanses but utilized lower levels of chicken manure.  Both SIPU and IU producers used pesticides.  In contrast EPU producers use no inputs on TLVs, which are included as secondary crops in the slash and burn cassava-groundnut mixed cropping system. Solanum spp. and A. cruentus  are harvested by ratooning approximately 6-8 weeks after planting, while C. olitorius is harvested by uprooting approximately 8 weeks after planting. The apical shoots of cassava are clipped beginning around 4 months after planting.  Estimated marketed surplus production was slightly higher for S. nigrum and A. cruentus   relative to C. olitorius.

 IU producers shift attention to TLVs during the dry season.  At the time of our interviews during the rainy season, 75% grew only lettuce, while the rest grew a combination of both lettuce and TLVs. In contrast, interviews conducted in the dry season found that 88% produced Amaranthus spp. and 24% for lettuce (Edamana et al. 2000).  The low attention given to TLVs by IU producers during the rainy season reflects the heavy competition in local markets from EPU producers. During the long dry season (December to February), when rainfed EPU systems are fallow, IU and SIPU producers increase their production of TLVs.  This is clearly a response to the seasonal rise in prices and their close proximity to irrigation water (Figure 1).1 

Economic returns and employment

Estimated monthly returns to land and management for a representative IU enterprise producing C. olitorius were roughly equivalent to the official minimum wage equal to 35,000 FCFA (USD$1=590 FCFA in 1998) in the formal sector (Table 2).2  Returns to a representative SIPU enterprise growing S. scabrum were lower, but when family labor is employed overall returns also approach the minimum wage in the formal sector (Table 3).  Because of difficulties in attributing costs in mixed field systems, we only estimated gross cash earnings per four-month growing season for EPU producers.  Revenues per variety are estimated at 15,744 FCFA (approximately US$ 27) with most producers marketing two or three varieties and cropping twice annually.  

The relatively modest size of the typical production units and the overall size of the market suggest that a relatively large number of producers are employed. Dividing the reported size of the Yaounde market (over USD $5.6 million in 1996) by an estimate of the mean quantity marketed per producer, we estimate the number of producers in the tens of thousands.3  

III.  Marketing 

Women are the principal agents involved in the marketing of vegetables in the forest margins of Cameroon (Gockowski and Ndoumbé 1999).  Interviews with women selling vegetables in the main food market of Yaounde in 1996 investigated employment, market structure and efficiency. The sample was divided into two groups—sellers of the introduced exotic vegetables (n=33) and sellers of traditional leafy vegetables (n=68).  

The typical retailer sold between one to four types of vegetables (an average of 1.7) and had mean earnings (net of gross purchase and market tax) equal to 538 FCFA per product and a mean daily earning of 915 FCFA (Table 4).  Across groups, the earnings per product and weekly expenditures were significantly greater (p<0.05) for sellers of exotics than among TLV sellers’ earnings; whereas TLV sellers cited a somewhat lower spoilage loss than sellers of exotics (p<.10).  

By dividing the estimated total average weekly sales of TLVs calculated from the 1996 food consumption survey by the average weekly sale per market woman from our sample, we estimate that 4,138 persons were employed in the retail sale of leafy vegetables. The large number of sellers leads to the expectation of a competitive outcome, which is confirmed by the relatively low gross margin per product estimated at 28% with no significant difference between groups. The large number of sellers in this market is also a structural response reflecting the perishable nature of these commodities and limited refrigeration at wholesale, retail and consumer levels. 

III. Consumer Demand and Household Nutritional Supply 

Although there are reports documenting the nutritional content of many African TLVs, relatively little is known about the actual quantities consumed and the structure of urban demand which lead us to conduct a household expenditure survey.  One hundred and fifty Yaounde households were randomly selected and interviewed weekly in May and June of 1998. The interviews with the woman head of the household collected recall data for the previous 7 days on ingredients that are typically used to prepare the sauces for accompanying starchy staples. Staple commodities (cassava, plantain, maize, etc.) were not included in the study.  Data were collected on individual commodities within the following food groupings—meats, fish, vegetables, traditional leafy vegetables, oilseeds, herbs and condiments, beans, and cooking oil.  

The following analysis is focused on the household consumption of 6 leafy vegetables consisting of four cultivated TLVs (Amaranthus spp., Corchorus  spp., Solanum spp., and cassava leaves Manihot esculenta), a TLV harvested from the bush, (Gnetum spp.), and introduced cabbage (Brassica oleracea capitata). These vegetables are mostly prepared as sauce accompaniments to starchy staples. 

The model

A cross-sectional expenditure model first developed by Working (1943) was used to estimate demand.  Neglecting for the moment the demographic composition of the household, the basic model specifies the expenditure share w of household j on commodity i as a linear function of the natural logarithm of the total sauce expenditure E. 

wij  = (i + (i log Ej




(1)

where wi  is defined as the price of the leafy vegetable pi multiplied by the quantity purchased qij divided by the total sauce expenditures. 

wi  =  piqij /∑ piqij 




(2)

The marginal expenditure share, 

θi = d(wi)/dE,  




(3)

is equal to: 

= wi + (i 





(4)

and the sauce expenditure elasticity ηi is given by

ηi = θi /wi = 1 +  (i /wi.



(5)

Household characteristics, zj, can be added to the model to account for differences in demographic structure and other factors (Pollack and Wales, 1981, Deaton and Muellbauer 1980).  

Thus the overall model becomes:

wij  = (i  +  ( zj   + (i log Ej




(6)

where (i , (i , and the vector (  are the parameters to be estimated.  

Demographic and cultural variables, which impact on the family consumption of TLVs, are introduced into the model (Table 5). Differences in consumption preferences due to differences in regional origins (a proxy measure of ethnicity) were introduced through the use of dummy variables. Six age cohorts account for the impact of family size and age structure on demand. It is interesting to note the low number of persons falling in the elderly age cohort (> 54 years). We suppose that this reflects the tendency of the elderly to return to their village upon retiring from active employment in urban areas.  Refrigeration capacity within the household, indicated by the FRIGO dummy variable, is included under the hypothesis that its presence would increase the consumption of perishable TLVs. In terms of mean expenditure shares on specific species, Gnetum spp., Amaranthus spp., Solanum spp., and Corchorus spp. were the most consumed TLVs while cabbage consumption was significantly less than all other leafy vegetable species. 

The objective of examining differences in consumption among poor and the non-poor households requires a poverty classification scheme.  We define households as poor if they fall in the lowest 20% of the per capita sauce expenditure distribution.  Table 6 presents cross-tabulations and correlations between selected variables and per capita sauce expenditure levels.  Expenditure was positively correlated (p<.05) with the educational attainment of the household head and female-headed households and negatively correlated (p<.05) with family size.  We also see that in absolute terms the poor spend less than the non-poor on TLVs while in relative terms they spend more.  

Overall, 41% of the households interviewed indicated that they had consumed TLVs produced from their home garden during the 6 weeks for which data were gathered.  Among the poor the frequency rose to 53% and accounted for 27% of total TLV consumption among these households. 

Leafy vegatable demand and nutrition results 

The OLS regression results are presented in Table 7. The expenditure effect Ej was significant (p < .05) in 5 of the 7 estimations.  In the ALLTLV model, only the demographic variables for young children (( 5 years) and adults between 35 and 54 years of age were significant with the larger effect for adults. 

The expenditure elasticities, ηi, indicate that TLVs as a group were normal goods over all expenditure quintiles however the absolute value declined as expenditures grew (Table 8).  For all species, TLV were normal goods among the poor.  However Gnetum spp. and cassava leaves became inferior goods among households in the higher expenditure quintiles. At the mean expenditure level, Gnetum spp. was the only TLV, which was an inferior good.  

The nutritional importance of TLVs depends on the physical quantities consumed.  Using market price data at the time of the survey, we estimated the physical quantities consumed for the representative household in each of the 5 expenditure quintiles and translated these quantities into nutritional values using the World Food Dietary Assessment System, version 2.0. Household nutritional requirements were estimated by multiplying the nutritional requirements for each age cohort by the number of persons in that cohort.  Combining requirements with estimated supply from sauce ingredients, deficits or surpluses in nutritional requirements across quintiles were estimated (Table 9).   The percentage of the daily nutritional requirements supplied by sauce ingredients was especially low among the poor, with only vitamin C exceeding 50% of daily requirement. 

Would promoting TLV consumption among the poor help to address these nutritional deficits?  The answer appears to be yes.  The nutritional contribution of TLVs relative to that of other sauce ingredients was extremely high, especially in light of the fact that only 5.9% of sauce expenditures are on TLVs (Table 10).  Their share in the overall nutritional contribution from sauce consumption exceeded their expenditure share for all the nutrients considered, especially among the poor, for whom they were the most important source of calcium, vitamin B1 and B2, and iron.

IV. Policy Conclusions 

The three TLV production styles differed in their seasonal importance in urban supply. EPU producers capture the bulk of the market in the rainy season, while IU and SIPU producers capture the dry season market when prices can double even triple in price. Dry season production is labor intensive due to the need for irrigation, which is largely achieved by human power.  To encourage greater dry season production several options exist. Municipal government should consider converting inland valley swamps to small vegetable truck gardens (300 to 600 m2) which could then be leased to persons wishing to undertake TLV production.  This would generate employment, municipal revenues, and improve public health while increasing tenure security for IU producers. Similarly, extension service should undertake the promotion of dry season production in the inland valleys in the urban periphery among EPU producers. Another potential option would be to explore credit provision for purchasing irrigation pumps.  An interesting approach, being explored by the “Integrated Aquaculture-Agriculture Systems” project of the International Center for Living Aquatic Resource Management (ICLARM), is the use of farm ponds in the dry season for irrigation of TLVs. 

In addition to market purchases, production from home gardens contributed to the consumption of approximately half the poor households surveyed. TLVs are relatively easy to grow and do not require a lot of land.  As a consequence they are among the most commonly found vegetables in home gardens. The increased promotion urban agriculture and home garden production among the poor has clear potential for directly addressing their nutritional needs. 

More than 4,100 women were estimated to be engaged in marketing. Among the reasons for this high level of participation are the low capital requirements for entry, which allows among even the poorest households to participate.  The large number of sellers and their widespread dispersion among the numerous open air markets of Yaounde also substitutes for a lack of refrigeration and succeeds in providing fresh vegetables to the consumer generally on the same day harvested. This is important as the nutritional quality of these crops declines rapidly without refrigeration, which in general is lacking among the poor.  In the context of the poor, increasing refrigeration capacity would likely reduce marketing employment.
Cabbage consumption accounted for 7% of total leafy vegetable expenditures and 42% of the households consumed cabbage during the 6 weeks for which data were gathered (versus 100% for TLVs).  In contrast to other urban markets in sub-Saharan Africa such as Nairobi and Harare where Brassica species have replaced traditional vegetables, TLVs appear to be maintaining their importance in Cameroon.  However TLV expenditure elasticities declined in magnitude with expenditure class, and Gnetum spp. and cassava leaf became inferior goods for the higher expenditure quintiles. Educational and promotional campaigns are needed to encourage greater consumption particularly among the poor for whom nutritional deficits are large. TLVs on a per unit cost basis are among the richest food groups consumed by urban households, supplying disproportionate shares of protein, minerals and vitamins. The nutritional quality of TLVs such as the amaranths are also noted for high levels of lysine, an essential amino acid that is often lacking in diets based on coarse cereals, roots, and tubers (Schippers 2000). 

Efforts, such as the JEEP program in Kinshasa, have demonstrated that the promotion of leafy vegetables in the urban domain can have large positive effects on food security and nutrition (Mboyi and Paulus 1997).  In the particular case of Yaounde, efforts need to first focus on increasing TLV production during the dry season when nutritional deficits are likely to increase among the poor.  Even if demand for leafy vegetables is relatively price inelastic, the doubling in dry season prices still can result in a significant decrease in the quantities consumed among the poor.

TLVs have multifaceted importance in the livelihoods of the urban and peri-urban poor and have received little attention by research and extension.  We conclude that continued lack of attention runs the risk of marginalizing these important crops. 

References

Chweya, J.A., 1985. Identification and nutritional importance of indigenous green leaf vegetables in Kenya.  pp. 99-108, In Tidbury, G.G. and Tindall, H.D. eds. Ninth African Symposium on Horticultural Crops, July 1983.  Wageningen (Netherlands): ISHS.

Deaton, A., Muellbauer, J., 1980.  Economics and Consumer Behavior.  Cambridge, Cambridge University Press.  450 pp.

Endamana, D., Adesina A., Nkamleu G., Gockowski, J., Mbila, D., Sapouma, B., 2000.  Techniques de gestion de l’eau dan les basfonds urbains et peri-urbains en zone forestiere du Cameroun: Contraintes et opportunities pour la production vivrière et la sécurité alimentaire.  Colloque International sur Eau Santé 2000, Ouagadougou Burkina Faso, 20-24 November, 2000.

Eyzaguirre, P., 1997.  Conservation through increased use: Complementary approaches to conserving Africa’s traditional vegetables.  In Guarino, L., (Ed), Traditional African Vegetables.  Promoting the Conservation and Use of Underutilized and Neglected Crops. 16. Proceedings of the IPGRI International Workshop on Genetic Resources of Traditional Vegetables in Africa:  Conservation and Use, 29-31 August 1995, ICRAF HQ, Nairobi, Kenya.  Institute of Plant Genetics and Crop Plant Research, Gatersleben,/International Plant Genetics Resources Institute, Rome, Italy.

FAO 1988.  Traditional Food Plants. Rome: FAO.

Fube, H.N., Djonga, B., 1987.  Tropical vegetables in human nutrition: a case study of ndolé (bitterleaf) Vernonia calvoana (Hook).  Acta-Horticulturae, 198: 199-205.

Future Harvest, 2001. With time running out scientists attempt rescue of African vegetable crops.  News feature, 13 November 2001.  Future Harvest website.

www.futureharvest.org/earth/leafy_feature.shtml
Gockowski, J. and Ndoumbé, M. 1999.  An analysis of horticultural production and marketing systems in the forest margins ecoregional benchmark of southern Cameroon.  Resource and Crop Management Research Monograph No. 27. Ibadan, Nigeria, IITA.

Mboyi, K., J. Paulus. 1997.  JEEP: promoting home gardening in Kinshasa, Zaire. In Guarino, L., (Ed), Traditional African Vegetables.  Promoting the Conservation and Use of Underutilized and Neglected Crops. 16. Proceedings of the IPGRI International Workshop on Genetic Resources of Traditional Vegetables in Africa:  Conservation and Use, 29-31 August 1995, ICRAF HQ, Nairobi, Kenya.  Institute of Plant Genetics and Crop Plant Research, Gatersleben/International Plant Genetics Resources Institute, Rome, Italy.

Okafor, J. C., 1997.  Conservation and use of traditional vegetables from woody forest species in south-eastern Nigeria. In Guarino, L., (Ed), Traditional African Vegetables.  Promoting the Conservation and Use of Underutilized and Neglected Crops. 16. Proceedings of the IPGRI International Workshop on Genetic Resources of Traditional Vegetables in Africa:  Conservation and Use, 29-31 August 1995, ICRAF HQ, Nairobi, Kenya.  Institute of Plant Genetics and Crop Plant Research, Gatersleben,/International Plant Genetics Resources Institute, Rome, Italy.

Okigbo, B., 1994. Conservation and use of plant germplasm in African traditional agriculture and land use systems.  In Putter, A., (Ed.).  Safeguarding the Genetic Basis of Africa’s Traditional Crops.  CTA, The Netherlands/IPGRI, Rome.

Pollack, R.,  Wales, T., 1981. Demographic variables in demand analysis.  Econometrica, 49 (6): 1533-1549.

Schippers, R. 2000.  African Indigenous Vegetables: An Overview of Cultivated Species.  Chatham, UK: Natural Resources Institute/ACP-EU Technical Center for Agricultural and Rural Cooperation.

Udosen, E. 1995.  Proximate and mineral composition of some Nigerian vegetables. Discovery and Innovation, 7(4) 383-386.

Working, H., 1943.  Statistical laws of family expenditure. Journal of the American Statistical Association,  38: 43-56.

 Table 1. Structural Parameters of Leafy Vegetable  Production in Yaounde and its Periphery

	
	Producer Style

	Variable
	IU
	SIPU
	EPU

	Area planted (m2)


	393

(0.51)
	551

(1.07)
	(see note  below)

	Number of beds


	28.0

(0.59)
	28.9

(1.12)
	0

	Chicken manure applied (t ha-1)


	17.8

(0.60)
	10.2

(0.54)
	0

	Marketed production yield—Solanum scabrum (t ha-1)


	n/a
	12.1

(0.61)
	0.99

(0.48)

	Marketed production yield—Amaranthus cruentus   (t ha-1)


	n/a
	11.2

(0.44)
	0.97

(0.47)

	Marketed production yield—Corchorus olitorius  (t ha-1)
	n/a
	6.6

(0.59)
	0.62

(0.33) 

	Marketed production yield—Lactuca sativa (t ha-1)
	38.1

(.09) 
	0
	0


Note:  Field size for Extensive Peri-Urban producers was not measured.  However the typical  mixed food crop system in this area has been estimated at 1,300 m-2, which is used to estimate the mean marketed production on a per ha basis (Gockowski and Ndoumbé 1999). 

Table 2.  C. olitorius enterprise budget for Intensive Urban rainfed production. (392 m2, 75 day production cycle including nursery)
	Item
	Unit
	Unit Price

(fcfa)
	Quantity
	Value

	Chicken manure
	30 kg sack
	1100
	28
	30 800

	Pesticides
	
	
	
	  1 800

	Labor
	Person day
	1500
	23
	34 500

	Capital (sprayer, handtools)
	
	
	
	5 000

	Cost Subtotal 
	
	
	
	72 100

	C. olitorius production 
	Kg
	132
	1294
	170 800

	Net return to land and management
	
	
	
	98 700


Table 3.  S. scabrum Enterprise Budget for Semi-Intensive Peri-Urban  Rainfed Production in FCFA (552 m2, 75 day production cycle including nursery)

	Item
	Unit
	Unit Price
	Quantity
	Value

	Chicken manure
	30 kg sack
	1200
	18
	21 600

	Pesticides
	
	
	
	  1 320

	Labor
	Person day
	1200
	17
	20 400

	Capital (sprayer, handtools)
	
	
	
	5 000

	Cost Subtotal 
	
	
	
	48 320

	S. scabrum production 
	Kg
	148
	670
	99 160

	Net return to land and management
	
	
	
	50 840


Table 4.  Market performance and estimated daily earnings in the vegetable markets of Yaoundé 1998.

	
	Daily earnings 
	Weekly

Purchases
	Weekly 

sales
	Gross market margin
	Physical losses
	Ni

	
	FCFA
	FCFA
	FCFA
	%
	% of total
	

	Introduced vegetables
	
	
	
	
	
	

	Tomatoes
	557
	14585
	18422
	23.2
	16.7
	15

	Cabbage
	1235
	18620
	26880
	36.3
	16.3
	8

	Common okra (A. esculentus)
	470
	8129
	11360
	33.2
	15.0
	10

	Subtotal introduced
	695
	13607
	18332
	29.4
	16.1
	33

	Traditional vegetables
	
	
	
	
	
	

	West African okra (A. caillei) 
	318
	18588
	20787
	11.2
	14.0
	10

	A. cruentus  
	624
	12721
	16870
	28.0
	14.0
	15

	S. scabrum 
	294
	4869
	6630
	30.6
	10.0
	15

	C. olitorius  
	435
	8288
	11216
	30.0
	12.0
	15

	V. amygdalina  
	610
	10729
	14715
	31.3
	14.6
	13

	Subtotal traditional
	462
	10493
	13528
	27.2
	12.4
	68

	Overall average
	538
	11510
	15098
	27.9
	13.6
	101


Table 5.  Descriptive statistics of variables used in consumption model (n=150).

	Variable
	Mean
	Standard 

deviation

	Independent variables 
	
	

	  Ej monetary value of non-starch foods consumed by family j (FCFA/6wks) 
	57975
	25215

	  CHILD5 no. of children from infant to age 5
	0.95
	0.97

	  CHILD12 no. of children age 6 to 12
	1.36
	1.18

	  CHILD18  no. of children age 13 to 18
	1.22
	1.25

	  ADULT34  no. of adults age 19 to 34
	1.86
	1.42

	  ADULT54  no. of adults age 34 to 54
	1.09
	0.87

	  ELDER no. of adults age >54
	0.08
	0.30

	  WEST  household head with origins from NW, SW, West, Littoral Provinces
	0.23
	0.42

	  SOUTH head with origins from South, Center, East Provinces
	0.75
	0.44

	  NORTH head with origins from Adamoua, North, Far North Provinces
	0.03
	0.16

	  FRIGO proportion of households with refrigerator
	0.52
	0.51

	Dependent variables (expenditure shares)
	
	

	  CABBAGE % share on cabbage
	0.46
	0.0077

	  CASSAVAL % share on cassava leaf
	0.78
	0.0089

	  SOLANUM % share on Solanum spp.
	0.87
	0.0112

	  AMARANTH % share on Amaranthus spp.
	0.91
	0.0076

	  CORCHORU % share on Corchorus spp.
	0.86
	0.0096

	  GNETUM  % share on Gnetum spp.
	1.01
	0.0126

	  ALLTLV  % share on all leafy vegetables excluding cabbage
	5.83
	0.0324


Table 6.  Variation in selected variable parameters with sauce expenditures, 

	
	Expenditure quintiles
	
	Per capita expend-iture

correlation coefficient

	
	I
	
	II
	
	III
	
	IV
	
	 V
	Overall
	

	Variable
	mean
	stddev
	
	mean
	stddev
	
	mean
	stddev
	
	mean
	stddev
	
	mean
	stddev
	mean
	stddev
	

	Value of TLV (fcfa)
	396
	225
	
	425
	250
	
	454
	200
	
	502
	252
	
	974
	568
	550
	389
	.66**

	Value of cabbage (fcfa)
	25
	89
	
	34
	62
	
	29
	46
	
	71
	94
	
	115
	177
	55
	108
	.48**

	Source of TLV consumed
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	   Market (proportion)
	0.65
	0.22
	
	0.67
	0.19
	
	0.74
	0.21
	
	0.72
	0.23
	
	0.72
	0.16
	0.70
	0.2
	     .09             

	   Gift (proportion)
	0.20
	0.12
	
	0.26
	0.16
	
	0.18
	0.14
	
	0.21
	0.16
	
	0.22
	0.11
	0.21
	0.14
	     .02

	   Home garden (proportion)
	0.15
	0.2
	
	0.07
	0.1
	
	0.09
	0.14
	
	0.07
	0.14
	
	0.06
	0.13
	0.09
	0.15
	    -.14*

	Family size (no.)
	7.9
	3.0
	
	7.8
	2.5
	
	7
	2.6
	
	5.8
	2
	
	4.3
	2.1
	6.6
	2.8
	    -.53**

	Children (no.)
	4.4
	2.0
	
	4.2
	2.0
	
	4.1
	2.2
	
	2.7
	1.4
	
	2.2
	1.7
	3.5
	2.1
	-.43**

	Proportion female headed 
	0.17
	0.38
	
	0.23
	0.43
	
	0.27
	0.45
	
	0.3
	0.47
	
	0.4
	0.5
	0.27
	0.45
	.29**

	Educational level HH
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	     (1=none, 2= primary, 3= secondary, 4=university)
	3.2
	0.6
	
	3.2
	0.7
	
	3.3
	0.6
	
	3.4
	0.8
	
	3.5
	0.9
	3.3
	0.7
	.18**

	Age of HH (years)
	43
	9
	
	42
	8
	
	39
	8
	
	40
	10
	
	37
	9
	40
	9
	-.24**

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


    Table 7.  OLS parameter estimates of TLVs and cabbage expenditure models (t-test in parentheses).

	
	Dependent Variable

	Independent variables
	ALLTLV
	CABBAGE
	CASSAVAL
	SOLANUM
	AMARANTH
	CORCHORU
	GNETUM

	 CONSTANT        
	0.3517
	0.0023
	0.0623
	0.0017
	0.0483
	0.0675
	0.1538

	
	(5.15)
	(0.12)
	(3.08)
	(0.06)
	(2.65)
	(2.86)
	(5.03)

	 WEST            
	0.0160
	0.0000
	-0.0052
	0.0101*
	0.0032
	0.0000
	-0.0022

	
	(1.11)
	(0.02)
	(-1.21)
	(1.72)
	(0.82)
	(0.01)
	(-0.34)

	 SOUTH              
	0.0169
	0.0078*
	0.0027
	0.0058
	0.0021
	0.0038
	0.0015

	
	(1.21)
	(1.87)
	(0.66)
	(1.03)
	(0.55)
	(0.78)
	(0.25)

	CHILD5              
	0.0056**
	.0017
	0.0014**
	-.0003
	0.0010
	0.0013
	0.0030***

	
	(2.37)
	(0.43)
	(1.97)
	(-0.35)
	(1.60)
	(1.57)
	(2.86)

	 CHILD12           
	0.0026
	-.0007
	0.0011*
	-0.0015*
	0.0007
	0.0006
	0.0015*

	
	(1.30)
	(-0.97)
	(1.92)
	(-1.86)
	(1.31)
	(0.91)
	(1.67)

	 CHILD18              
	0.0027
	-.0006
	0.0023***
	-0.0001
	0.0001
	0.0009
	0.0006

	
	(1.30)
	(-1.10)
	(3.79)
	(-0.12)
	(0.11)
	(1.26)
	(0.62)

	 ADULT34             
	0.0015
	-0.0009
	0.0001
	-0.0004
	-.0001
	-0.0001
	0.0015*

	
	(0.86)
	(-1.46)
	(0.26)
	(-0.64)
	(-0.22)
	(-0.14)
	(1.93)

	 ADULT54             
	0.0090***
	0.0002
	0.0002
	0.0021*
	0.0007
	0.0015
	0.0019

	
	(2.93)
	(0.39)
	(0.26)
	(1.72)
	(0.84)
	(1.37)
	(1.35)

	 ELDER           
	-.0067
	0.0005
	0.0022
	-0.0055*
	-0.0017
	0.0006
	-0.0006

	
	(-0.86)
	(0.57)
	(0.97)
	(-1.76)
	(-0.82)
	(0.22)
	(-0.17)

	 FRIGO           
	0.0057
	0.0003
	-.0015
	0.0017
	-0.0008
	-0.0014
	0.0052**

	
	(1.20)
	(0.14)
	(-1.06)
	(0.90)
	(-0.63)
	(-0.84)
	(2.42)

	TOTEXPEND
	-0.0316***
	0.0008
	-0.0056***
	0.0001
	-0.0040**
	-0.0060**
	-0.0145***

	
	(-5.05)
	(0.60)
	(-3.00)
	(0.03)
	(-2.39)
	(-2.78)
	(-5.15)

	Adjusted R2
	0.170
	0.080
	0.259
	0.039
	0.036
	0.078
	0.149




* Statistically different from zero at ( = 0.10 level    ** ( = 0.05 level, *** ( = 0.01 level


Table 8.  Estimated mean elasticities ( ηi ) and expenditure shares (wj) across expenditure quintiles.

	
	
	Expenditure quintiles
	

	
	
	I
	II
	III
	IV
	V
	mean

	Cabbage
	w
	0.004
	0.005
	0.003
	0.007
	0.004
	0.005

	
	η
	1.20
	1.16
	1.27
	1.11
	1.20
	1.16

	Cassava leaves
	w
	0.014
	0.008
	0.009
	0.005
	0.004
	0.008

	
	η
	0.60
	0.30
	0.38
	-0.12
	-0.40
	0.30

	Solanum spp.
	w
	0.008
	0.008
	0.01
	0.007
	0.01
	0.009

	
	η
	1.01
	1.01
	1.01
	1.01
	1.01
	1.01

	Amaranthus spp
	w
	0.012
	0.008
	0.008
	0.01
	0.008
	0.009

	
	η
	0.67
	0.50
	0.50
	0.60
	0.50
	0.56

	Corchorus spp
	w
	0.015
	0.009
	0.008
	0.007
	0.005
	0.009

	
	η
	0.60
	0.33
	0.25
	0.14
	-0.20
	0.33

	Gnetum spp
	w
	0.018
	0.011
	0.01
	0.008
	0.004
	0.01

	
	η
	0.19
	-0.32
	-0.45
	-0.81
	-2.63
	-0.45

	All TLVs
	w
	0.081
	0.061
	0.057
	0.048
	0.047
	0.059

	
	η
	0.61
	0.48
	0.45
	0.34
	0.33
	0.46


 Table 9.  Estimated percentage of daily nutritional requirement supplied by non-starch food consumption across expenditure quintiles.
	
	QI
	Q II
	Q III
	Q IV
	Q V

	Protein
	41.4
	52.4
	62.6
	74.8
	122.3

	Calories
	20.9
	26.2
	31.8
	38.7
	  57.7

	Calcium
	17.9
	18.0
	21.9
	22.9
	  34.9

	Iron
	46.3
	58.0
	64.1
	76.2
	108.9

	Vitamin A
	30.2
	36.8
	45.7
	51.3
	  81.8

	Vitamin B1(thiamin)
	21.1
	23.6
	28.7
	35.6
	  50.3

	Vitamin B2 (riboflavin)
	16.8
	18.7
	22.7
	26.5
	  43.2

	Vitamin C
	54.1
	65.4
	70.6
	85.1
	141.4


Table 10.  Absolute and relative daily contribution of TLVs in the supply of selected nutritional elements for the representative household from lowest 20% expenditure class. 

	
	Absolute contribution among poor  households
	Contribution relative to total supply from non-starch foods

	Nutritional element
	
	Poor
	            Overall  

	Calories
	302
	9
	7

	Protein  (g)
	34.2
	21
	16

	Calcium (mg)
	922.50
	71
	63

	Iron (mg)
	16.17
	39
	37

	Vitamin A equiv. (mg)
	3079.54
	31
	26

	Vitamin B1 (thiamin) (mg)
	0.4773
	24
	20

	Vitamin C  (mg)
	183.20
	61
	53

	Vitamin B2 (riboflavin) (mg)
	0.9823
	47
	38
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Figure 1.  Seasonal variation in retail prices of three traditional leafy vegetables in Yaoundé, 1994-99.







ENDNOTES





1 Time series of monthly Yaounde retail prices over 5 years were analyzed; F-tests rejected the null of no monthly seasonality in prices for S. scabrum (p<.001), A. cruentus    (p<.0001), and C.  olitorius (p<.0001).





2 Returns to land and management for lettuce production are estimated to be 32% higher which explains its higher prevalence during the rainy season.  





3  If we assume that two-thirds of the annual market (2.911 million FCFA) is supplied by rainfed EPU production systems and that the mean EPU producer accounts for 62 500 FCFA in annual TLV sales, we arrive at an estimate of 32,000 EPU producers.  
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