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ABSTRACT

This study examined farmers’ willingness to pay for excreta
pellet fertilizer in Ghana. Primary data was obtained from 461
farmers in 10 districts in the Western and Greater Accra
regions of Ghana through randomized questionnaire
administration. The contingent valuation method was used in
eliciting the farmers’ willingness to pay decisions (WTP) and
maximum amount they were willing to pay. The Tobit
regression model results revealed that being a household head,
unit cost of current fertilizer used, and farm size positively
influenced the willingness to pay amount whereas previous
use of organic fertilizer influenced the willingness to pay
amount negatively. These results have implications for
marketing of excreta pellet as fertilizer in Ghana.

Key words: excreta pellet fertilizer; farmers; willingness to
pay; Tobit regression; Ghana

IZVLECEK

PRIPRAVLJENOST ZA NAKUP GNOJILNIH PELET
IZ FEKALILJ: EMPIRICNI PRIMER IZ GANE

Raziskava analizira pripravljenost kmetov za nakup gnojilnih
pelet iz fekalij v Gani. Osnovni podatki so bili pridobljeni od
461 kmetov z nakljuénim vpraSalnikom iz 10 okroZij v
zahodnem in SirSem obmoc¢ju Akre. Za ovrednotenje
pripravljenosti za nakup pelet in njihovo najvisjo ceno je bila
uporabljena kontingencna metoda. Rezultati regresijskega
Tobit modela so pokazali, da so parametri kot so gospodar,
cena ob anketi uporabljenih gnojil in wvelikost kmetije
pozitivno vplivali na pripravljenost za nakup pelet medtem, ko
je poprejsnja uporaba organskih gnojil nanj vplivala
negativno.

Kljuéne besede: gnojilne pelete iz fekalij; pripravljenost za
nakup; Tobit regresijski model; Gana

1 INTRODUCTION

Food prices have been on the increase and this is
attributed mainly to increases in prices of inputs, such as
land, machinery, feed and chemical fertilizers.
Conventional chemical fertilizers, although having the
potential of polluting surface and ground water, have
become more expensive. With agriculture becoming
more dependent on conventional fertilizers due to loss
of soil fertility and scarce land, stakeholders have sorted
to find alternatives that are ecofriendly, cheaper and
more productive (Mariwah & Drangert, 2011).

Organic fertilizers have become the main alternative
due to their significant agricultural, health and
environmental benefits and the premium price received
when organic produce are sold. Most often, the use of

organic fertilizers lead to improved microbial activity
and soil structure and are slow release fertilizers.
Organic fertilizers are produced from plant, animal and
human waste. Human waste consists of urine and faecal
matter. Millions of tons of faecal matter is generated
each day worldwide and are collected as faecal sludge,
which could be a major resource for the production of
organic fertilizers. In urban and peri-urban Areas in sub
Saharan Africa (SSA), organic waste is normally not
seen as a resource and hence it is collected and dumped
in the sea and landfill sites (Hofny-Collins, 2006).

Municipal authorities have over the years regarded
waste recycling as a low yielding and high risk business
venture, hence in West Africa, these authorities focused
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on waste collection and disposal (Danso et al, 2006).
Human excreta are common urban wastes and could be
used as fertilizers especially for urban and peri-urban
agriculture (Cofie, 2009). In some countries like China,
Japan and Sweden, excreta have served as fertilizers
traditionally. However, consumers of vegetables
cultivated with raw excreta in Vietnam risk diseases
caused mainly by parasites such as Ascaris spp. and
Trichuris spp. (Phuc et al., 2006). These concerns
worsened with the growth in urbanization and
industrialization, or modernization, and a majority of
farmers worldwide now depend mainly on chemical
fertilizers as their main soil input.

With worsening faecal waste management issues,
expensive and environmentally detrimental disposal
methods coupled with the clarion call for sustainability
in the use of natural resources, there is a shift to more
adaptive and mitigating approaches to waste disposal.
Now cities are looking for ways of sustainable waste
management, hence a return to the human nutrient
cycle. In the effort to reduce pathogen levels and make
human excreta more presentable as fertilizers, various
products have been developed. These include treated
compost sludge, dried sludge and excreta pellets.
Excreta pellets were developed not just as a way of
decreasing pathogen levels but also to reduce water
levels thereby solving the problem of bulkiness.

The use of dried pellets leads to a decrease in volume of
50 % - 80 % of the fertilizer required on the field.
Applications of such products (faecal sludge) have
remained on a low or pilot scale and its performance in

o

N

the field is virtually unknown to farmers. Farmers in
Europe would use fertilizers derived from waste but
were not willing to pay a higher price, whilst those in
Thailand and Japan were relatively more willing to pay
a higher price (Harris et al, 2001). Most projects
involving the recycling of waste have failed due to the
over reliance on the technological aspect with little or
no attention on social and marketing aspects (Zurbriigg
et al., 2005). Some religious and cultural beliefs also
serve as constraints to marketing of a product such as
excreta pellets fertilizers. It is imperative therefore to
study and recognize the decision making process of end
users as this will help in identifying attitudes, barriers,
reactions to incentive and finally their motivation to
accept a new product. The general opinion that excreta
pellets are a good source of much needed plant nutrients
is good. However, the factors of successful introduction
of such product needs to be better understood. The
objectives of the study were twofold. First, to determine
the amount that farmers were willing to pay (per 50 kg
bag). Second, to determine the factors influencing the
amount that farmers were willing to pay.

1.1 Production of excreta pellets

The production of pelleted excreta begins with
dewatered faecal sludge (DFS). Faecal sludge is
received from vehicle (tanker) operators, who discharge
the sludge on a sand filter for drying. After at least 15
days of sun drying and sand filtering, dewatered faecal
sludge is produced. The DFS is in the form of lumps as
shown in Figure It is usually packed in polypropylene
bags and transported to the composting site.

Figure 1: A bag of packed dewatered faecal sludge; source: Nikiema et al., 2013

The first step of the composting process is to manually
break the DFS lumps into smaller particles, then add the
required amount of water to reach a moisture content of
about 65 % and to finally form the heap (0.87 m in
height and 2.8 m in diameter). The moisture content is
increased and a heap formed to aid in anaerobic
respiration by microbes. Temperature is monitored daily
while turning the heap with a spade or shovel, and
moistening (to maintain moisture content of 65 %) for
about 60 days. The heap is then levelled by spreading it
on a platform to be sun dried, hence reducing its
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moisture content to less than 10 %. The dried
composted DFS is grinded to produce a powder. The
total organic carbon, nitrogen, phosphorus and
potassium concentrations in the compost are then
analyzed.

The pre-gelatinization process involves combining the
required amounts of water with dry starch to form a
paste. This paste, composted DFS and ammonium
sulfate which is added for nutrient enrichment is then
mixed up and put into the pelletizer to produce the
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pellets (Figure 2).The figure shows freshly produced
pellets, which will undergo sun drying before being
packed into sacks of 50kg each. Microbiological
characteristics of the dry pellets produced are then
analyzed; this is done by checking if E. coli T.
Escherich, 1885 concentrations do not exceed the

i el -

threshold given in the WHO guidelines (103 CFU/g of
pellet) average concentrations of total coliforms being
around 824 + 511. The CFU refers to the colony-
forming units.

Figure 2: Freshly produced excreta pellets; source: Nikiema et al., 2013

2 MATERIALS AND METHODS

2.1 Data

The study used primary data from 461 respondents in 10
districts in Western and Greater Accra regions of
Ghana. Questionnaires were administered to farmers in
a face to face interview'. The questionnaire was divided
into four parts with the first part focusing on the socio-
economic characteristics of the respondent. The next
part was on the history of fertilizer purchases which
included the number of bags used in the previous year,
cost per unit, preferred form, amongst others. The third
part addressed perception of previous fertilizer
purchases and faecal based fertilizer. Respondents had
the opportunity to indicate their agreement using a five
point Likert scale on issues ranging from labelling,
packaging, certification, and religious and cultural
beliefs. The final part focused on the ‘maximum amount
they were willing to pay’. The procedure by which the
data was collected from the respondents is presented as
follows. A sample of the excreta pellet was shown to the
respondent then the production process was explained
with emphasis on the main ingredient being human

1

excreta’.  Afterwards, the  agronomical and
environmental benefits were explained to the
respondent. The respondent was then asked if he/she
would use such a product with a positive answer leading
to the following question: “are you willing to pay”? A
response in the affirmative then led to the respondent
rolling a dice to randomly choose one of the three
starting bids. Each respondent was asked if he/she was
willing to pay the first bid. If he/she said ‘yes’ to the
first bid, a second higher bid was given and willingness
to pay was asked. A ‘yes’ or ‘no’ answer to the second
bid led to the last follow-up question which was the
maximum he/she was willing to pay. If a respondent
said ‘no’ to the initial bid, a second lower bid was
provided. If the respondent said ‘no’ or ‘yes’ to the
second lower bid, he/she was asked to mention the
maximum that he/she was willing to pay®.

The respondents include food crop farmers such as maize, vegetables, fruits and rice, non-food crop farmers like cocoa and flowers. Please note

that the terms end users, farmers and respondents are used interchangeably in this paper.

Please note that the terms ‘excreta pellets’ and ‘faecal sludge-based fertilizer’ are used interchangeably in this paper.

® The three opening bids were classified as low [GHS 15.00 ($ 6.33)], medium [GHS 18.00 ($ 7. 59)] and high [GHS 22.00 ($ 9.28)]. The
opening bid for each respondent followed a random process. In this respect, a die was rolled for each respondent to enable the choice of the
starting (opening) bid. This procedure was followed to eliminate starting point bias. Please note that 1 USD = GHS 2.37 when the data was

collected in January, 2014.
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2.2 Determinants of willingness to pay (wtp)
amount for excreta pellet fertilizer

The Tobit model (1958) was employed to show the
relationship  between the observed maximum
‘willingness to pay’ amount (MWTP) and explanatory
variables specified in equations (1), (2), and (3) as
follows:

MWTP = a+ X, +¢, (1)
MWTP = MWTP" it MWTP" >0 @)
MWTPR =0 if MWTP™ <0 ®)

where MWTPi* is the end user’s (farmer’s) unobserved
‘maximum willingness to pay’ amount for the excreta
pellets; MWTPi is an end user’s (farmer’s) actual
‘maximum willingness to pay amount’ for the excreta
pellets; X;' is vector of explanatory variables; /5 is vector
of unknown true coefficients; o is the intercept; and &; is
disturbance term, which is assumed to be normally
independently distributed, i.e., NID (0, 02) and
independent of x;. Assuming that the variable is zero,
then the dependent variable in the Tobit regression
model is a continuous variable (i.e. the maximum
amount quoted by end users to pay for 50 kg excreta
pellets as fertilizer). The amount end users were willing
to pay was hypothesized to be influenced by the
following factors:

Age of the Respondent (AGE): This is a continuous
variable indicating the age of the respondent in years.
The age of respondent may have either negative or
positive effect on WTP decision. Aged farmers may not
see the need for long term sustainability of soil fertility
and may be conservative to new ideas hence may show
negative attitude towards the faecal sludge fertilizer. On
the other hand, as they grow much older, they may
become more experienced thereby willing to conserve
the soil through the use of excreta pellets and hence
positively influencing their WTP decision (Tessema &
Holden 2006; Asgary et al., 2004; Dong et al., 2003).

Experience (EXP): Farming experience leads to
increased willingness to improve the soil for better
productivity (Tessema & Holden, 2006). Hence
experience is expected to positively influence WTP
decision.

Education Level of the Respondent (EDUCATION):
This parameter refers to the number of years that the
respondent has spent in a formal school. Following
Paulos (2002) and Yitayal (2004), the study assumed
that respondents who had high level of education better
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understood the problems of soil erosion or degradation
and its consequences and therefore would be willing to
invest in a product that increases fertility and
conservation of the soil.

Household Head (HHD): This is a dummy variable
which takes a value of 1 if the respondent is the head of
the household; and 0 otherwise. It is hypothesized that
being a household head is expected to influence
willingness to pay positively.

Household Size (HSIZE): This is a continuous variable
which refers to the number of family members in the
household. This explanatory variable is included
because it affects the labor supply at the household
level. Also, households with more people to feed will be
willing to pay for a new input that would increase yield
(Agyekum et al., 2014).

Gender of the Respondent (Gender): dummy variable
(1= male, 0 = otherwise) and is included in the model to
find out the influence of gender on WTP. Males have a
probability of getting better access to information than
females. Therefore, a positive influence is hypothesized
for male respondent. Female farmers tend to adopt new
technologies at a lower rate than males due to seemingly
limited access to information and resource (Doss &
Morris, 2001).

Farm Size (Farmsize): It is a continuous variable
expressed in terms of hectares of cultivated land and
expected to have a positive effect on the willingness to
pay. This is expected because farmers (end users) with
larger land size tend to be commercially oriented and
hence would invest in an input that will positively affect
production (Oladele, 2008; Cofie, 2010).

Farm Income (FARMINC): This is a continuous
variable. It is measured as the annual farm income from
sale of produce. It is expected to have a positive
relationship with WTP. As income increases it
positively affects the WTP for waste as fertilizer. This
can be linked to farmers having more money to afford
such a product. Numerous empirical studies have
reported positive relationships between income and
adoption of agricultural technologies and input (Faye &
Deininger, 2005; Holden & Shiferaw, 2002;

Mbata, 2008).

Aware of Faecal Fertilizer (Aware): This is a dummy
variable which assumes 1 for “yes I am aware of faecal
fertilizers”, and 0 otherwise. It is hypothesized that
respondents who have prior knowledge of faecal sludge-
based fertilizer would be more willing to use excreta
pellets since they are less bulky and the unpleasant
smell is removed. Also, farmers who were aware of



Willingness to pay for excreta pellet fertilizer: Empirical evidence from Ghana

other available agricultural inputs were more receptive
to paying for these inputs (Asrat et al., 2004).

Quantity of Fertilizer Previously Used (Number of
50 kg bags): A continuous variable that measures the
amount of fertilizer used in the previous year. A unit
was pegged at 50 kg bag based on the fact that the
majority of the respondents bought fertilizers packaged
in 50 kg bags. It is hypothesized that an increase in the
quantity used will increase the probability of end users
WTP.

Unit Cost (unit cost): This is a continuous variable that
measures the average cost of a unit (50 kg bag) of
fertilizer used in the previous year. It is hypothesized
that an increase in price of the cost of fertilizer would
lead to an increase in the probability of WTP.

Previous Use of Organic Fertilizer (Used Organic):
This is a dummy variable that assumes 1 for “yes I have

ever used organic fertilizer” and O otherwise. It was
hypothesized that previous use of organic fertilizer
would positively influence the end users WTP decision.

Membership of Farmer Based Organization
(member of FBO): This is a dummy variable which
assumes 1 for “yes [ am a member” and 0 for otherwise.
It is hypothesized that being a member of a farmer-
based organization (FBO) will positively affect the
WTP amount.

Own Current Land (own land): This is a dummy
variable which assumes | for “yes I own the land that
am currently working on” and 0 for otherwise.
Following Obuobie et al., (2006), a positive relation
with maximum WTP amount is hypothesized. The
previous study revealed that most farmers on hired land
were not allowed by the land owners to use faecal
sludge based fertilizer in the city of Tamale in the
northern region of Ghana.

3 RESULTS AND DISCUSSION

3.1 Preliminary results

The study found that about 69 % of the farmers
interviewed were aware of excreta pellets as fertilizer
whilst 31 % of the total respondents were not aware.
This indicates that the use of faecal sludge as fertilizer is
not an alien concept to farmers. The farmers agreed with
the assertion that fertilizer derived from human excreta
should be certified by a relevant body such as the
Environmental Protection Agency (EPA) before its
introduction onto the market, and that certification by a
relevant authority would lead to increased willingness to
pay for excreta pellet fertilizer. Farmers also agreed that
excreta pellets can be used as a replacement for
conventional chemical fertilizers. Farmers in northern
Ghana disclosed that human excreta when used in
farming produce better and safer yields (i.e. enhance
agricultural productivity) than conventional fertilizers,
hence it should be used in place of the conventional
fertilizers  (Kranjac-Berisavljevi¢, 2009). Farmers
perceived that such a fertilizer has a positive effect on
long term fertility of soils. With regard to health,
farmers did not agree that using faecal-based fertilizer
would expose them to several major health risks.
However, they did indicate that use of raw or untreated
human excreta on farmland is associated with some skin
infections, diarrhea, foot rot and vomiting. The majority
of respondents interviewed (91.1 %) claimed that they
would not buy excreta pellets if it is sold at the same
price as conventional fertilizer. However, they would
buy excreta pellets if cheaper than conventional

chemical fertilizers; in other words, they expect the
price of the product to be lower than the price of
conventional chemical fertilizers (Cofie et al, 2009).

Majority of respondents that indicated their WTP for
excreta pellets, only 29 % stated they were not willing
to pay. The reasons stated were: those excreta pellets
have not been certified for use by farmers, especially
under global GAP; and that some farmers also claimed
that excreta pellets need to be tested on their produce
before they would be willing to buy. One of the reasons
for not willing to pay was that the product was not
certified and not tested in their locality to ascertain its
quality. Some were also of the view that since the
product is made from human excreta which are waste
coupled with disposal being a major problem to local
authorities, it should not be sold. In general, over 70 %
of respondents were willing to pay for excreta pellets as
fertilizer and this level of approval is consistent with
previous studies (Danso et al. 2006, and Agyekum et al.
2014).

Table 1 shows the distribution of the willingness to pay
amounts by the respondents.* Nine respondents
(representing 2.6 %) were willing to pay less than GHS
10.00 [$ 4.22] for a 50kg bag of the excreta pellets.
Forty eight respondents (representing 14 %) were
willing to pay between GHS 10.00 and GHS 19.99 [$
4.22 — $ 8.43]. Also, one hundred and ninety seven
respondents (representing 57.6 %) were willing to pay
between GHS 20.00 and GHS 29.99 [$ 8.44 - $ 12.65].

4 Please note that 342 respondents out of the total sample of 461 were willing to pay for the excreta pellets.
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Seventy seven respondents (representing about 22.5 %)

were willing to pay between GHS 30.00 and GHS 39.99
[$ 1266 - $ 16.87], and eleven respondents

Table 1: Maximum willingness to pay amount

(representing about 3.2 %) were willing to pay GHS
40.00 and GHS 50.00 [$ 16.88 - $ 21.10].

WTPA Frequency Percentage
<10 9 2.6
10-19.99 48 14.0
20-29.99 197 57.6
30-39.99 77 225

40-50 11 3.2

Total 342 100

3.2 Tobit regression model results of the factors
influencing willingness to pay maximum
amount

The minimum price per 50 kg bag quoted was GHS
2.00 [$ 0.84] and a maximum of GHS 50.00 [$ 21.10].
The mean price quoted was GHS 22.83 [$ 9.63]. This
mean amount was quite higher than that quoted by
respondents in Agyekum et al. (2014) for 50 kg of
faecal compost. The Tobit regression model results of
the factors that influenced willingness to pay amounts
quoted by the farmers are presented in Table 2. Being a
household head was significant and had a positive
relation with the willingness to pay. A household head
was willing to pay GHS 5.12 [$ 2.16] more for a bag of
excreta pellets compared to an end user who is not the
head of the household. This willingness to pay more for
such an input may be due to the responsibilities
associated with such a position that would make the
farmer want to invest in soil conservation (Gebremedin,
2012). Farm size was also significant and positively
influenced WTP amount, as farm size increased by a
hectare, the WTP amount increased by GHS 0.48 [$
0.20]. This could be due to high cost of use of inorganic
fertilizer, as farm size increases end users would be
more willing to use faecal sludge-based fertilizers. End
users with larger farm size would also be willing to pay
more for excreta pellets because as stated by Oladele
(2008) they are commercially oriented and hence would
like to invest in an input that will impact positively on
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production. The results also revealed a negative and
significant relation between the amounts an end user
was willing to pay and if he had ever used an organic
fertilizer. Thus, if the end user has ever used organic
fertilizer, he was willing to pay GHS 2.41 [$ 1.02] less
for the 50 kg of the excreta pellets compared to a
respondent who has never used organic fertilizer. This
relation could be attributed to the cheaper prices of
organic fertilizer available as some farmers acquired
organic fertilizers for free and are only required to pay
for the transportation cost. Hence, this category of
farmers will not be willing to pay a high price for
another organic product. This assertion is consistent
with previous studies in which farmers with compost or
manure experience were willing to pay less for faecal
compost (Drechsel et al. 2004, Danso et al. 2006). Also,
if organic fertilizer were available, use by farmers may
be very low due to limited knowledge and management
among farmers (Obour et al., 2015).

As expected, there is a positive relation between
willingness to pay amount and the average unit cost of
fertilizer currently being used by the end user. A GHS 1
increase in the unit cost of the current fertilizer being
used will lead to paying GHS 0.06 [$ 0.03] more for
excreta pellets (though negligible). This can be
attributed to an end user looking to invest in cheaper
alternatives.
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Table 2: Tobit regression results of the factors influencing maximum willingness to pay amount

Variable Coefficient P>t
Gender -2.160 0.147
Age 0.030 0.608
Household Head 5.119*** 0.001
Household Size 0.050 0.813
Own Land -0.146 0.903
Used Organic -2.406** 0.030
No Of 50 kg -0.006 0.271
Unit Cost 0.040** 0.022
Farm Size 0.480** 0.024
Income 0.000 0.376
Education -0.058 0.660
FBO Member 1.731 0.147
Experience -0.050 0.405
Aware Of Faecal Fertilizer 1.183 0.309
Constant 11.969 0.000
Number of obs 459
F(14, 445) 2.800
Prob > F 0.001
Pseudo R2 0.001
Log pseudolikelihood -1770.3

*, ** and *** denotes 10 %, 5 % and 1 % significant level

4 CONCLUSIONS AND IMPLICATIONS

The results of this study revealed that the perceptions
about fertilizer derived from human excreta are positive.
Majority of respondents did not have religious, health
and cultural hindrances to the use of excreta product.
They described excreta pellet as a potentially good
replacement for conventional fertilizer. Respondents
also indicated that they would use a faecal sludge-based
fertilizer provided it was certified by the Environmental
Protection Agency since this certification and labeling
would lead to trust in the product. Interestingly, almost
all respondents indicated that they would not purchase
excreta pellet if it is sold at the same price as
conventional chemical fertilizer. However, these
respondents mentioned that they would purchase the
excreta pellet if it is sold cheaper than the conventional
chemical fertilizers on the market. There is a potential
for the marketing of excreta pellet as fertilizer in Ghana.
Producers of different backgrounds were interested in
using the product for both crop and non-crop
agricultural enterprises as they expressed positive
perception about the product. End users were willing to
pay a minimum of GHS 2.00 [$ 0.84], a maximum of
GHS 50.00 [$ 21.10] and a mean of GHS 22.83
[$9.63]. to obtain a 50 kg bag of excreta pellet
fertilizer. The results of the Tobit regression model
revealed that being a household head, unit cost of
current fertilizer used, and farm size positively
influenced the willingness to pay amount whereas
previous use of organic fertilizer influenced the

willingness to pay amount negatively. Thus, the
marketing of excreta pellet as fertilizer has prospects in
Ghana. End users are interested in reducing cost hence
would welcome any input that is cheaper and effective.
Based on these findings, this paper recommends that
marketing of faecal sludge based fertilizer should target
people in decision making positions such as household
heads with large farm sizes and businesses in the
manufacturing sector of Ghana should find innovative
ways of reducing the cost of production of excreta pellet
fertilizer so as to reduce the price when offered on the
market. A cheaper product will be wholly accepted by
end users. The Ghana Standards Authority should
support manufacturing companies to satisfy certification
requirements of the product before introduction onto the
market. Demonstration plots should be identified at the
district level so as to give first hand education on the
use of the product. For florists, the product should be
tested on their flowers to dispel the notion that it might
be too strong for the plants and may cause wilting. Also
a protocol or brochure should be added to the product
(when sold), indicating how product should be applied
to meet specific crop or plant nutrients requirements.
Marketing of the product should target farmer-based
organizations, people in social positions such as
household heads and people with larger land holdings.
Information about the efficacy of product will flow to
other end users. Government institutions such as
Environmental Protection Agency (EPA), Council for
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Industrial and Scientific Research (CSIR) and the
Ministry of Food and Agriculture (MoFA) should
establish clear guidelines and standards on the use of
faecal sludge-based fertilizers. When establishing
quality guidelines, the institutional capacities for
controlling and enforcing them should also be taken into
account. More importantly, political will and legal tools

should be adequate enough to enforce quality standards.
This will go a long way to help maintain end users’
confidence in the product for the long term since the
raw material is inexhaustible. MoFA must intensify its
education on the use of protective clothing especially
gloves when applying the excreta pellet fertilizer.
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