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Abstract

Luffa cylindrica (L.) M.Roem. (Cucurbitaceae) is an im-
portant plant with numerous domestic and industrial ap-
plications. In Uganda, mature fruits of this plant are sold
in many markets as bathing sponges. The species has re-
cently been identified as a priority plant for commercializa-
tion in Uganda. However, little is known about the struc-
ture and functioning of its value chain, demand and supply
dynamics, and economic viability of its trade. The objec-
tives of this study were therefore to document and char-
acterize luffa’s value chain, assess its demand and sup-
ply, and to evaluate economic viability of the plant’s trade
in Uganda. Primary and secondary data were collected
through market surveys and focus group discussions cov-
ering the seven major markets in Kampala City, Uganda.
A total of 112 value chain actors were interviewed and two
focus group discussions conducted with luffa traders. This
study mapped and characterized the value chain of luffa
in Uganda. The plant value chain was found to be fairly
elaborate with farmers, primary processors, transporters,
secondary processors, wholesalers, retailers, and con-
sumers recorded as major actors. Lack of market infor-
mation, competition from alternative products, and lack of
awareness about alternative uses of luffa products were
found to be the major bottlenecks in the luffa value chain.
Despite luffa’s several domestic and industrial potential al-
ternative uses, the study reveals that in Uganda, luffa is
dominantly utilized as a bathing sponge. The supply of luf-
fa to the market was found to be high as compared to the
available demand. The luffa sponge traders were found to
be economically benefiting from the trade with up to 30%
net profit margins recorded in this study. While luffa is still
underutilized relevant to its potential value, commercial-
ization of the plant is slowly emerging in Uganda.

Introduction

Luffa cylindrica (L.) M.Roem., commonly referred to as luf-
fa, loofa, sponge gourd, vegetable sponge, bath sponge,
or dish cloth gourd, is a cross-pollinated plant species be-
longing to the Cucurbitaceae (Bal et al. 2004). The plant
is believed to be indigenous to America (Mazali & Alves
2005) but has a long history of cultivation in the tropical
countries of Asia and Africa (Sangh et al. 2012).

The plant produces fibrous-spongy fruit composed of 60%
cellulose, 30% hemicelluloses, and 10% lignin (Mazali &
Alves 2005). Luffa fruit have numerous applications in-
cluding food, medicine, sponges, crafts, and packaging,
as well as shock and sound absorption (Oboh & Aluyor
2009). Mature fibers of luffa are useful for washing ships
and decks and for manufacturing slippers, baskets, pil-
lows, shoe mats and soles, factory filters, and bonnet lin-
ing (Bal et al. 2004, Oboh & Aluyor 2009).
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Seeds of L. cylindrica contain about 40% oil used in the
manufacture of fertilizers and animal feeds (Lee & Yoo
2006) and production of biodiesels (Ajiwe et al. 2005). Im-
mature fibers of the plant contain vegetable proteins use-
ful for animal and human health (Oboh & Aluyor 2009).
Immature fibers can be eaten raw like cucumbers or
cooked like squash, while young leaves, shoots, and flow-
er buds as well as the flowers can be eaten after being
lightly steamed, and the seeds may be roasted and eaten
as a snack (Sangh et al. 2012).

Luffa has several medicinal applications in South Ameri-
ca, Asia, and tropical Africa. The plant is used in treatment
of fever, enteritis and swelling (Lee & Yoo 2006), syphilis,
tumors, bronchitis, splenopathy, leprosy, asthma, skin dis-
eases, splenic enlargement, rheumatism, nephritis, shin-
gles, boils, backache, internal hemorrhage, putrid fevers,
jaundice, and chest pains as well as hemorrhoids (Sangh
et al. 2012). Luffa fruit have also exhibited anthelmentic,
carminative, laxative, depurative, emollient, expectorant,
tonic, and galactagogue properties (Sangh et al. 2012).
They are also carriers of microorganisms, and plant and
animal cells (Chen et al. 2003).

Luffa is globally recognized as a plant of high economic
importance with commercial production reported in China,
Korea, India, Nepal, Japan, and Central America (Bal et
al. 2004, Mazali & Alves 2005, Oboh & Aluyor 2009). In
Uganda, this plant has been identified as one of the unde-
rutilized plants which once commercialized could gener-
ate economic benefits to the people (Barirega et al. 2012).

Despite the plant's numerous existing and potential ap-
plications reported in gray and formal scientific literature,
analysis of its value chain has not been given much at-
tention in Uganda (Barirega et al. 2012). Literature on the
value chain of this plant in Uganda is anecdotal or nonex-
istent. Little is known about the demand and supply po-
tential of the plant and its economic importance in Uganda
(Barirega et al. 2012, Jensen 2009). Consequently, it is
still regarded as a low economic priority plant in Uganda.

This study sought to bridge the knowledge gap by analyz-
ing the market chain of luffa in Uganda. The objectives of
the study are: (1) document and characterize value chains
of L. cylindrica in Uganda, (2) assess its market demand
and supply, and (3) evaluate economic viability of luffa
trade in Uganda.

Materials and Methods

Study area

The study was conducted in all six major markets of Kam-
pala city, the Ugandan capital. These were Owino and Na-
kasero in Central division, Nakawa in Nakawa division,
Nateete and Ndeeba in Rubaga division, and Kalerwe in
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Kawempe division. Kampala city markets were chosen
because they receive products from all over the country
and are therefore the best representatives of Ugandan
markets.

Kampala city is situated in central Uganda and is Ugan-
da’s commercial center. The city has a resident population
of 1.6 million people and a daily transient population of
about 2.3 million (Uganda Bureau of Statistics 2005). The
annual city population growth rate of Kampala as of 2005
was 3.9% and average density was 51 inhabitants/ha.

The major economic activity in the city is trade. Accord-
ing to Africa Development Bank (2009), Kampala markets
are generally described as non-specialized, poorly man-
aged, overwhelmed by vendors beyond their carrying ca-
pacities, and lacking in many basic amenities required of
a well-functioning market.

Data collection

Field work for this study was conducted between July
2011 and May 2012 with the help of two research assis-
tants. The research assistants were from Kampala, were
knowledgeable of the study area, and spoke the local lan-
guages of the city. This was useful in rapport- and confi-
dence-building during the survey (Tabuti 2003).

Prior to interviewing respondents, this study was intro-
duced to the market chairperson, and this introduction
was repeated whenever a new market was entered. The
same introduction was made to respondents, and consent
was sought from each respondent before interviewing him
or her.

A reconnaissance market survey lasting for two weeks
was carried out in Owino, Kalerwe, and Nateete markets
in June 2011. This was aimed at better understanding the
study area, and responses from this study were used in
revising the research tool to suit the study area.

To identify the Iuffa vendors at the markets, a snowball
sampling method as described in Giuliani and Padulosi
(2005) and De Caluwe (2011) was used. A total of 112
luffa traders were interviewed in this study in all seven
markets studied.

A survey questionnaire consisting of open and closed
questions was administered in face-to-face interviews
conducted in Luganda (local language) or English, ac-
cording to participants’ preferences. Each respondent
was asked about the source of luffa supply, costs involved
in selling and buying, and perceived demand, supply, and
household economic importance rating on a scale of 1-5
where 1, 2, 3, 4, and 5 represented very low, low, moder-
ate, high, and very high, respectively. Respondents were
also asked about challenges and opportunities in the luffa
value chain.
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We also conducted one focus group discussion with the
luffa trader’s association executive members to triangu-
late the trader’s survey and understand the entire value
chain of luffa.

Data analysis

Data collected was coded and imported into Statisti-
cal Package for Social Sciences (SPSS 17) for descrip-
tive and inferential analysis. Responses from open-end-
ed questions were grouped into classes that expressed
similar ideas while percentages based on valid responses
only were calculated from closed-ended questions.

Socio-economic characteristics were summarized into
frequency and percentage tables. Perceived demand,
supply, and economic importance ratings on a scale of
1-5 were reduced to aggregate percentages and weekly
sales reduced to mean values.

Parametric correlations were calculated using Spear-
man’s rank correlation, and Kendall's tau_b was used
for non-parametric correlations at 95% and 99% levels of
confidence. Profit margins were derived from the expres-
sion PM = SP - (PP + OC), where PM is the profit margin,
SPis selling price, PP is the purchase price, and OC is the
operational cost of transport and labor (De Caluwe 2011).

The value chain was mapped by identifying actors and
then using a box-and-arrow diagram to show their link-
ages in line with De Caluwe (2011), te Velde et al. (2006),
and Vermeulen et al. (2008). The thicker an arrow is, the
more important the market chain is to the stakeholders.

Results
Socio-economic characteristics of luffa vendors

The study reveals that there is almost equal participation
of both sexes in the luffa value chain with women being
represented slightly more at 57% (n = 112) than men. The
majority of the vendors (57%) were married, and 61% of
them were family heads. Most value chain actors (36%)
were between 21-30 years old, and the highest level of
education for the majority of them (57%) was Uganda
Certificate of Education (UCE) or ordinary level second-
ary education (Table 1). On average, respondents had
spent 6 years (range 1-25 years) in the luffa trade.

Luffa uses in Uganda

The main use of luffa recorded in the survey was the use
of dry luffa fruit as a bathing sponge (98%). Luffa sponge
was sold in all the markets studied and along streets.
Few vendors (2%) reported that immature luffa fruits were
used for food as vegetables among non-indigenous com-
munities especially those of Indian origin. Focus group

Table 1. Age, education, and gender of luffa value vendors
in Uganda.

Variable [ % (n=112)
Age

Below 20 years 3.6
21-30 years 35.7
31-40 years 25.0
41-50 years 25.0
Above 50 years 10.7
Gender

Male 43
Female 57
Education

No formal education 3.6
Primary 17.9
Ordinary level 571
Advanced level 71
Vocational education 10.7
Diploma 3.6

discussions with luffa vendors further revealed that luffa
leaves are also used for treatment of stomach ache and
inducement of parturition in goats.

Luffa value chain in Uganda

The study established the chain actors in the luffa value
chain to be farmers, wholesalers, retailers in organized
markets, mobile vendors, transporters, processors, and
consumers (Figure 1). According to the vendors, the farm-
ers pick luffa fruits from small-scale farms where luffa
grows with little management.

The retailers are comprised of market vendors in fixed
market stalls and mobile vendors operating along busy
roads. The wholesalers buy processed luffa sponge from
processors and distribute it to retailers in shops and su-
permarkets and to mobile vendors. The main form of
transport was by passenger buses from upcountry, while
vendors mainly walk and sometimes use bicycles to sell
the sponges.

The processors were mainly of two categories, the first
category comprised of individuals based in localities near
the farmers. These processors buy mature luffa fruits at
lower prices, after which they wash and dry them, mak-
ing them ready for use. The second category are proces-
sers, mainly in urban areas, who resize, pack, and brand
the sponge for marketing and selling to mainly corporate
consumers through supermarkets and shopping centers.
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Figure 1. Luffa sponge value chain for Uganda. Thicker lines indicate greater importance within the product flow.

Table 2. Frequency ranking of the sources of luffa in
Uganda.

District % (n =112)

Mpigi 21

Mayuge 17

Iganga 12

Kamuli 12

Hoima

Jinja

Namutumba

Busembatya

Buyikwe

Luwero

Palisa

AlbhlbA|Bd|D|lO|lO|N

Wakiso

The luffa fruits are brought to the city from different up-
country districts, with a relatively wider abundance in the
eastern part of Uganda. Many respondents (21%, 24
vendors) reported that much of the luffa came from Mpigi
district, followed by Mayuge (17%), Iganga (12%), and
Kamuli (12%) (Table 2). The study did not find luffa seed
at markets as farmers retained their own seeds during
primary processing.

The respondents identified seasonality of supplies (ow-
ing to the sensitivity of the plant to dry seasons), lack
of market information particularly on prices, competition
from alternative bathing sponges, and lack of extension
services particularly on production and processing as
some of the major challenges affecting their enterprises
(Table 3).

Demand and supply of luffa sponge in Uganda
The study reveals that the demand of luffa sponge in

Uganda is low to moderate. It is a product that is not
highly demanded, but still widely used. Of the 112 value
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Table 3. Frequency ranking of the challenges affecting
luffa value chain actors in Uganda.

Challenge Percentage
(n=112)

Lack of market information especially 72

prices and demand

Lack of extension services on farming 68

and production methods

Unpredictable rainfall patterns (luffa 60

is susceptible to dry season)

Competition from other types of 54

sponges on the market

Diseases (wilt) 18

Seasonality of demand 12

chain actors interviewed, 36% rated the demand for luffa
sponge to be low, while 29% rated demand as moderate
(Figure 2). It was reported that the demand is seasonal,
the peak coinciding with the beginning of the school sea-
son.

50

40

% of respondents

30
20
10
0 T . T

On average, a trader sold 35 luffa sponges in a week.
The best performing trader sold up to 500 sponges. The
number of customers received in a week was slightly cor-
related with the number of years a trader had spent in luffa
trade (Pearson rho = 0.293, p = 0.002, n = 112). Perceived
demand also fairly increased with the number of years a
trader had spent in trade (Pearson rho = 0.312, p = 0.002,
n=112).

Most of the value chain stakeholders (57%, 64 vendors)
rated the supply of the sponge as very high, followed by
21% rating it as high (Figure 2). Supply was significant-
ly positively correlated with demand, but the relation be-
tween these two variables is weak (Pearson rho = 0.174;
p=0.03; n=112).

Economic potential of luffa sponge

The price in Ugandan shillings (UGX) at which an aver-
age-sized luffa sponge was being bought from the farm-
er was UGX 300-1000 (USD 0.12-0.40), depending on
quality. The selling price after primary processing was
UGX 1000-1500 (USD 0.40-0.60), while the price after

Very Low Low

Moderate

High
Respondent categorization of luffa demand/supply

Very High

Figure 2. Interview respondents’ opinions about luffa sponge supply/demand in Uganda.
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secondary processing and packaging was UGX 2000—
2500 (USD 0.80—1.00) (Table 4).

Table 4. Economic potential of luffa sponge in Uganda. Av-
erage exchange rate for study period: USD1 = UGX2500.

Luffa product Consumer Gross
(Bathing sponge) price profit
(USD/piece) | margin %
Raw from the garden 0.12-0.4 N/A
Primary processed 0.4-0.6 233
(washed and resized)
Secondary processed 0.8-1.0 100
(packaged and branded)

During the study period, average weekly net profits for luf-
fa value chain players was found to be USD 6.40, where-
as total average weekly income of traders was estimated
to be USD 21.20, translating into a 30.2% contribution to
the luffa trader’s cash income. The economic importance
rating of luffa was significantly positively correlated to de-
mand ratings (Pearson rho = 0.594, p = 0.003, n = 112).

Discussion
Luffa sponge value chains in Uganda

The value chain map of luffa reveals that the chain is
long with six nodes. According to Shahidullah and Haque
(2010), a value chain with more than three key actors is
considered long and inefficient. They argue that an effi-
cient value chain comprised of producers, processors,
and consumers has more benefits and is more transpar-
ent because market information moves readily among
nodes. Long chains are associated with low prices to pri-
mary producers because middlemen tend to exploit them
by distorting market information (Riddihough & Jones
1996).

Equal participation of female and male vendors repre-
sents an opportunity for value chain improvement. Ward
et al. (2010) reports that gender balance in agricultural
productivity brings about equal distribution of resources
resulting in production efficiency and increased incomes.
Gender complementarity is necessary for commercializa-
tion of underutilized plants since each of the actors have
a unique role to play (De Caluwe 2011, Delacote 2007,
Marshall et al. 2006).

Most of the vendors are literate, which according to Gi-
zachew (2006) promotes efficient flow of market informa-
tion in value chains. The luffa chain therefore presents an
opportunity for provision of market information which is
necessary for efficient functioning of a value chain.
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The number of years spent in luffa trade that was reported
by the chain actors is indicative of a chain with actors of
a reasonable experience. Experience was found to slight-
ly influence sales. This means that the actors are likely
to sell more Iuffa in a given time, the longer they stay in
the luffa trade. In Ethiopia, experience of chain actors was
also found to positively influence volumes in trade and
production in general (Weldeslassie 2007).

The problems identified in the value chain are character-
istic of many value chains of underutilized plants in de-
veloping countries. Inefficient value chains and associat-
ed problems have been recorded for underutilized plants
elsewhere (see Agea et al. 2011, De Caluwe 2011). Ab-
sence of a seed supply system in the value chain is a
typical feature in less-developed value chains for under-
utilized plants (Jaenicke et al. 2006). In order to improve
the value chain of luffa, solutions to the problems identi-
fied should be devised. This study attempts to contribute
to this process.

Demand and supply of luffa sponge in Uganda

Despite the vendors’ perception that the supply of luffa
sponge is high, the demand recorded by the present study
is predominantly low. Cunningham (2001) argues that if
demand for a species or product is high and supplies are
still available, then the species will be sold in many market
places. In this instance, the species is common in mar-
kets, and the supply is high but demand low.

According to De Caluwe (2011), demand for underutilized
plants is determined by the quantities that people are will-
ing and financially able to purchase. The observed low de-
mand could therefore be due to the low purchasing power
of the luffa users. Presence of alternative bathing sponges
observed at the markets could also be responsible for the
low demand of luffa.

The weak positive correlation of demand with the number
of years spent in luffa trade is probably due to positive
impact of trade experience that grows over time. As one
stays in trade, he/she develops a customer base. This ex-
plains why some value chain actors in this study rated luf-
fa demand high, while others rated it low. This means that
demand accrues from individual effort and not for luffa as
a product. A similar situation is reported by Weldeslassie
(2007) in Ethiopian markets for underutilized plants.

The present study indicates that luffa supply is slightly
positively correlated with demand for luffa. Farmers of luf-
fa produce not just to meet market requirement but rather
to maximize their supply. When the market is expanded,
the farmers can still meet the demand since the supply is
still way above the demand. The current market of luffa is
domestic because the chain did not have an export seg-
ment. Given low demand recorded, efforts to widen the
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market of luffa would be beneficial to farmers and other
value chain actors.

While luffa has numerous uses (Bal et al. 2004, Oboh &
Aluyor 2009), this study documents predominant use of
luffa as a bathing sponge, hence limited demand. Full po-
tential of the plant is not yet realized. This could be due
to limited awareness about other uses of luffa and asso-
ciated values. According to Lawrence (2003), awareness
about a plant and its uses raises its demand.

Economic viability of luffa sponge trade

Economic importance and value of natural resources in
general to the lives of people has been documented by
numerous scholars (Campbell & Luckert 2002, Dubois
2003, Oboh & Aluyor 2009). The present study confirms
the fact that underutilized plants at the national level have
the potential to contribute to household cash incomes at
the local level in urban and rural areas.

To our knowledge, the present study is the first to obtain
an insight into the structure and functioning of luffa value
chains in Uganda. While the study could not establish net
profit values on a unit cost due to lack of reliable informa-
tion on unit transaction costs, the average contribution to
traders’ cash incomes of 30.2% calculated from weekly
reported figures is within the reported ranges of 20-50%
reported by Ambrose-QOji (2003) and Narendran et al.
(2001) for underutilized plants in general.

The present findings are also consistent with Fandohan et
al. (2010) who reported 8.8-56.4% cash income contribu-
tion to tamarind fruit traders in Benin. Based on the find-
ings of this study, it is concluded that Luffa cylindrica is a
plant that falls in the gap-filling income category of under-
utilized plants as also described by Marshall et al. (2006).

The plant is therefore of economic potential to the rural
as well as urban economies of Uganda. Organizing luffa
farmers into a well-coordinated group and marketing of
luffa products nationally and internationally could result in
the plant playing a much bigger role in livelihood enhance-
ment in Uganda.

Conclusions and Recommendations

Luffa cylindrica (L.) M.Roem. is a plant that has poten-
tial to contribute to economic development of Uganda.
However, the potential of this plant is not fully utilized in
Uganda. The plant value chain is fairly long with farmers,
primary processors, transporters, secondary processors,
wholesalers, retailers, and consumers being the major ac-
tors. The value chain lacks good flow of market informa-
tion, organization, and awareness about alternative uses
of luffa products, and suffers from competition from alter-
native products. The plant is predominantly utilized as a

bathing sponge, which is currently the only product in the
value chain in Uganda. The value chain has adequate
supply in excess of the current demand. Despite the chal-
lenges, luffa sponge trade is found to be viable with 30%
cash contribution to the trader’s cash income and gross
margins of 100-223%.

As a result, this study recommended that:
i. Luffa farmers be organized in groups so that they
can jointly promote the trade of the plant;

ii. Government of Uganda, especially the Ministry of
Agriculture, should promote investment in secondary
processing of luffa sponge into high quality sponges
that can compete favorably with other fabric sponges
on the market;

iii. Farmers should be supported through provision of
affordable credit and skills enhancement to promote
medicinal and industrial uses of luffa in Uganda; and

iv. In-depth value chain analysis of individual seg-
ments of the luffa value chain should be undertak-
en to further understand the determinants of demand
and supply of luffa in Uganda.
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