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Abstract: Growing demand for automobiles has logically led to the generation of huge quantities of used Lead-Acid Battery 
(LAB) which are usually found stockpiling in and around car-repair shops all over Ghana. The reclamation and recycling of 
spent LABs in the country is mainly unregulated and informal and therefore not done in a sustainable and eco-friendly manner. 
This paper estimates artisans’ willingness to pay (WTP) for the safe collection and recycling of used lead-acid batteries (LABs) 
with data collected through the contingent valuation method (CVM) from 102 artisans in the Kumasi Metropolis of Ghana. 
Artisans’ WTP and its determinants were estimated using Bayesian estimation of the interval data regression model. An 
estimated mean WTP of GH¢16.06 (US$3.87) was obtained for the safe removal and recycling of any one (1) spent LAB. 
Important artisan characteristics influencing willingness to pay positively are age and monthly income whereas experience 
influences willingness-to-pay negatively. Training received, awareness of risk of LABs to personal health, wearing of 
protective clothing, and other safety measures are significant awareness, knowledge and safety factors affecting WTP in a 
positive way. Sensitization on the health and environmental effects of LABs as well as the importance of taking safety 
measures should be given to artisans and should be mainly targeted at younger artisans. 

Keywords: Used Lead-acid Battery, Recycle, Contingent-Valuation-Method (CVM), Interval-Data Regression Model, 
Willingness-to-Pay (WTP) 

 

1. Introduction 

Lead-acid batteries (known as LABs) are extensively used 
worldwide on a large scale. Approximately 85% of the total 
world-wide consumption of lead is for the manufacture of 
LABs [1]. LABs are mainly used in vehicles for starting, 
lighting, and ignition purposes, but are also used in 
photovoltaic solar installations and telecommunications 
systems to store energy. In developing countries where the 
power supplies are often erratic, LABs are regularly used to 
power a wide-range of appliances and equipment used in 
homes and by businesses when outages occur [1-3]. The vast 
majority of LABs are automobile starter batteries for vehicles 
and trucks. All automobile batteries and 95 percent of 

industrial batteries are lead-acid secondary cells. The 
increase in the development and use of renewable energy 
sources and its associated need for storage batteries, along 
with the growing demand for automobiles as countries 
advance economically will therefore lead to the demand for 
LABs increasing continuously in many African countries 
including Ghana. 

LABs usually contain high levels of lead, a highly toxic 
heavy metal, and sulfuric acid, an extremely corrosive 
electrolyte solution. Averagely, each automobile produced 
contains approximately 12 kilograms of lead, about 96% of 
which is used in the common lead-acid battery and the rest 
4% for wheel balance weights, protective coatings and 
vibration dampers [4]. The health (particularly in children) 
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and environmental consequences of exposure to lead is 
widely known and documented [see e.g., 5, 6-10]. In the 
developing world, over 3 million die annually owing to lead 
contamination from processing of spent LABs, with the 
regions most affected being South America, South Asia, and 
Africa [4]. The recycling of spent LABs is thus of public 
health concern. 

Occupational and environmental lead exposure in 
developing countries arguably may have a more profound 
effect than in developed countries. Poor nutrition, common in 
developing countries, increases lead absorption through the 
gastrointestinal tract. Lead poisoning imposes a range of 
hidden costs on developing countries. One study estimated 
that a 50% decrease in childhood blood lead levels in Nigeria 
could save the country $1 billion annually; the health care 
cost of lead exposure for adults is estimated to total $7 billion 
[11-13]. Lead-induced decrements to health status may 

further decrease productivity, which will lead to less 
investment and the continuation of the cycle of poverty [14]. 

The high lead-content of LABs make them economically 
attractive for recycling. However, due to the toxicity of lead, 
once LABs have reached their end-of-life, it is essential that 
they are safely collected and recycled in an eco-friendly 
manner. In Ghana, however, the reclamation and recycling of 
spent LABs is mainly unregulated and informal and therefore 
not well done. Traders and recycling companies are supplied 
with spent LABs by offering cash-money mainly to car and 
battery repairers (i.e., mechanics). Consequently, numerous 
small and medium size companies and individuals engage in 
the collection and sale of spent lead-acid batteries [15]. It is 
therefore not uncommon to find spent LABs stockpiling in 
and around car-repair shops and clusters which are finally 
sold to small-scale scrap metal collectors [15]. 

 

Figure 1. A stockpile of spent LABs at one of the workshops. 

Once LABs have been collected they undergo different 
treatments. Some are reconditioned into functioning second 
hand batteries for the local market, some others are acid-
drained (i.e., acid is drained from the batteries) before 
transportation and are then broken and lead scrap extracted. 
The recovered lead is mainly melted into raw lead ingots. 
The lead extraction process also yields empty plastic cases. 
Because all these activities are done with little or no 
knowledge of the toxicity of lead, under poor conditions of 
safety, health and environmental controls, unregulated and 
informal recycling is most likely to cause environmental 
contamination and human exposure [3, 16, 17] due to huge 
releases of lead, lead-particles, lead-dust and residual acid. 
Particles containing predominantly Pb in the metallic form, 
such as PbO, PbO2 or as PbSO4, contaminate the workroom 

atmosphere and soil. Reports by UNEP [18]; Kumar et al. 
[19]; Minozzo et al. [20]; Peter [21] and recently Dartey et al. 
[22, 23] indicate that workers at storage battery manufacture 
and repair workshops are particularly at risk because 
industrial hygiene is poor. In fact, Dartey et al. [23] in 
particular have reported of elevated mean levels of Blood – 
Pb, Serum-Pb and Urine – Pb among small scale LABs repair 
workers in Suame Magazine and Asafo Fitam in the Kumasi 
metropolis of Ghana. High levels of soil Pb in small scale 
battery workshops at Suame Magazine and Asafo Fitam have 
also been reported [24]. 

The reported elevated mean levels of lead in battery repair 
workers and the soils surrounding repair shops shows that 
there are health and environmental problems associated with 
the way spent LABs are generally dealt with in Ghana 
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presently (e.g. stockpiling, disposal in open dumps, etc.). 
Therefore, a safe and sustainable collection and recycling of 
spent batteries is needed to prevent the possible negative 
consequences associated with unsustainable recycling. To 
achieve this, it is imperative that the present ineffective and 
unsustainable way of collecting and recycling spent LABs in 
Ghana is replaced with effective control measures to protect 
the health of individuals in the disposal and recycling chain 
as well as to prevent pollution of the environment. 
Formulating appropriate policies on spent LABs and 
establishing specialized spent LABs recycling facilities in 
Ghana is thus necessary. This could ensure that the collection 
and subsequent recycling of spent LABs is done according to 
best practices by individuals and business entities 
knowledgeable in recycling LABs in an eco-friendly manner. 

The establishment of eco-friendly and sustainable spent 
LABS collection process and recycling facilities in Ghana 
must be grounded on consumers’ behavior. The appropriate 
compensation (price) level for a spent LAB must be known. 
Fees must be set at an appropriate level. If the price is too 
low, eco-friendly collection and recycling may not be 
sustainable as artisans may refuse to sell to them and rather 
continue their existing practice of stockpiling spent LAB at 
their workshops and sale to small-scale crop metal collectors 
who do not practice eco-friendly recycling. When the prices 
of spent LABs are too high, eco-friendly recycling may not 
be economically viable and recycling rates may decrease. 

Though presently, battery repair workers are offered 
money for spent batteries, the current study estimates WTP 
and not WTA (willingness-to-accept). This is because 
although theoretically, WTP and WTA measures should give 
similar amounts, empirical evidence has however, shown that 
large differences between the two measures have 
systematically been observed with WTA being two to four 
times and even more greater than WTP [25, 26]. More 
importantly, as it applies in the context of this study and 
Knetsch [27] argues, measuring individuals’ WTP is more 
realistic if avoiding, for example, health problems due to 
pollution if individuals deem such health problems resulting 
from pollution as “normal or the reference state”, and that 
“relief (the change being considered) is in the realm of 
gains”. 

This study estimates WTP and analyses the socio-
economic, knowledge, awareness and safety determinants of 
battery repair workers’ WTP for sustainable collection and 
recycling of spent automobile LABs in the Kumasi 
Metropolis using data collected through the CVM. The CV 
elicitation format used here allows for uncertain responses 
and hence an interval regression model which has been 
adapted to allow for uncertain responses is employed to 
estimate WTP and determine the factors influencing it. This 
paper is novel in using stated preference to estimate WTP for 
sustainable collection and recycling of spent automobile 
LABs in a developing country. The findings of this study 
provide important policy implications for LABs handling and 
recycling in Ghana and possibly other developing countries 
with similar socio-economic characteristics, particularly in 

Africa. 
The paper proceeds by presenting the model specification 

and estimation in section 2. Field survey, data and variables 
are described in section 3. Section 4 presents the results and 
discusses their implications. The main conclusions are 
summarized in section 5. 

2. Econometric Model Specification and 

Estimation 

The contingent valuation (CV) is a popular method used to 
elicit the willingness to pay (WTP) or accept (WTA) for a 
change in the quantity or quality of some environmental 
services or of an environmental policy. CV surveys employ 
diverse question formats to ask respondents to indicate the 
monetary value they place on these changes. The assumption 
underlying the CV method is that respondents are able to 
answer valuation questions with certainty. However, the issue 
of uncertainty bias in CV surveys arising out of respondents’ 
inability to state their actual preferences with certainty is well 
known. Preference uncertainty which results from answering 
valuation questions on goods/services that are either 
unknown, little known or hypothetical has received 
considerable attention in the CV literature over the last two 
decades or more. 

Different approaches have therefore been developed and 
applied in the CV literature to reduce or eliminate uncertainty 
bias in CV surveys. One such approach is the multiple-
bounded uncertainty choice (MBUC) format which was 
developed by [28] and have since been employed in various 
surveys [29-36].1 This is the elicitation format used in the 
current paper. It permits respondents to state if they would 
pay an amount with certainty or with some level of 
uncertainty when presented with a “payment card” with 
possible range of amounts. Data of each individual thus 
obtained from the MBUC format falls within a range and 
therefore cannot be analyzed with the methods commonly 
used to model WTP. 

The interval-data model is employed where the dependent 
variable is not just a single WTP amount but falls within a 
range as is obtained from the MBUC. Empirical studies 
assessing the efficiency of the interval-data model exists. For 
example, Hanemann et al. [37] found the interval-data model 
to be more statistically efficient in estimating WTP by 
reducing the variance and point estimates of WTP models 
compared to single-bound models. Alberini [31] also 
assessed the efficiency and biases of the estimates got from 
both the bivariate probit and interval-data models and 
observed more robust estimates for mean/median WTP 
obtained from interval-data model. She thus concludes that 
when perfect correlation as is the case in many CV studies is 
absent, the interval-data model might be suitable. The 

                                                             

1 The MBUC format is referred to under various names in the literature. These 

include: the multiple-bounded, polychotomous-choice format or multiple-
bounded format with uncertain response options [38] and the multiple-bounded 
format [34]. 



4 Evelyn Delali Ahiale et al.:  Artisans’ Willingness-to-Pay for Safe Collection and Recycling of Used Automobile  
Lead-Acid Batteries in Kumasi, Ghana 

interval-data model works under the assumption that 
responses of individuals to both initial and follow-up 
dichotomous choice payment questions are driven by single 
WTP/WTA amounts [31]. The model uses data with lower 
and upper bounds. 

To transform MBUC answers to a form which allows the 
statistical models usually used to model stated-preference 
answers to be employed, the researcher must interpret these 
answers under certain assumptions. Several researchers have 
converted MBUC CV data to easily estimable forms using 
varied rules [33, 34, 36, 38, 39]. Intervals are obtained by 
assigning, �� < 	��

∗ < ��  given the responses, where LB 
and UB are the lower and upper bounds respectively. In the 
current study, the expansion approach of Broberg and 
Brännlund [33] which includes uncertainty without 
neglecting the most dependable information about each 
respondent’s WTP, the “definitely” responses is used to 
obtain the LB and UB. This approach is more intuitive, fits 
the data better, estimates mean and median WTP with more 
accuracy, is less sensitive to distributional assumptions, and 
is more appropriate for policy analysis than other approaches 
[33]. 

If utility is unobserved and indicated by the latent variable 
��
∗ , and 	
��  is the WTP of the � th individual, then the 

utility is usually expressed as: 

		
�� = 	��
∗ = ���� + ��;		��	~	��0, ℎ�               (1) 

where ��  is a vector of explanatory variables affecting 
respondents’ WTP, �� is the parameter vector related with �� 
and �� is the error term assumed to be normally distributed 
with zero mean and standard deviation ℎ. 

Per Broberg and Brännlund [40] approach, the highest 
“definitely yes” and the lowest “definitely no” responses 
form lower and upper bounds of the interval. Accounting for 
uncertainties in the model gives the uncertainty interval 
model which this study employs. The WTP interval for the 
�th individual is a function of his responses with the LB and 
UB constructed based on the following assumptions: 

1. A ‘Y’: bid forms 	
�����  
2. A ‘N’: bid forms 	
�!""�  
3. A ‘PY’: bid forms 	
����� , with a fixed probability, # 
4. A ‘PN’: bid forms 	
�!""� , with a fixed probability, # 
Where #  is a probability value of truncation which falls 

between 0 and 1, and specified by the authors at 0.75; Y is 
definitely yes, PY is probably yes, DK is don’t know, PN is 
probably no, and N is definitely no. 

Subsequently the latent variable ��
∗  clearly represents a 

person’s WTP. Equation (1) would hence give an estimate of 
the mean WTP. 

The priors for � and ℎ are specified to be normal ��. , . � 
and inverse gamma $%�. , . �  respectively for a Bayesian 
estimation and inference: 

&∼()*,+,
-∼./�0,1�

                                      (2) 

For the latent variable �∗, the likelihood is given by: 

2��∗|�, �, ℎ� = �25�6
7
8ℎ

7
896

:
8-�;

∗6<&�=�;∗6<&�	       (3) 

Equations (2) and (3) produce the posterior distribution. 
Using the Gibbs sampler, the posterior distribution of model 
(1) is simulated [see for example 41]. 

A first model which estimates the WTP, the unconditional 
distribution of the WTP in the population is initially run [42]. 
A second model then includes the explanatory variables. 

Markov Chain Monte Carlo (MCMC) was employed in 
estimating the models. The burn-in phase was set to 2000 
iterations, after which 200,000 iterations in which every 20th 
observation was kept so as to minimize the dependence in the 
sequence, leading to 10,000 observations for model 
estimation. Convergence was diagnosed with both visual 
plots of the sequences of values created by the sampler and 
by modified t-tests for the hypothesis of ‘no-difference’ 
between the first and second halves of the sampled values for 
every parameter. Observations with a missing upper or lower 
bound were discarded. 2 

3. Field Survey, Data and Variables 

Data for the study came from a survey of 102 artisans 
conducted in May, 2017 in five suburbs namely: Suame 
Magazine, Asafo Fitam, Amakom, Tafo and Afful Nkwanta 
in the Kumasi Metropolis of the Ashanti region of Ghana. A 
two-stage sampling approach was employed. First, suburbs 
with relatively higher concentration of artisans were 
purposely selected. The respondents were then chosen 
randomly, the sample size from each suburb based on the 
population of artisans present. 

Through individual one-on-one interviews, data were 
obtained from respondents using a questionnaire which 
included a CV exercise. A polychotomous-choice multiple-
bounded CV elicitation format with variations of yes/no 
answers to specify respondents’ level of uncertainty [29, 30] 
was used to elicit artisans’ WTP. The CV question format 
included seven bid amounts ranging from a high of GHȼ35 to 
a low of GHȼ5.3 This range was informed by discussions 
with some artisans and experts. The CV question format is 
shown in Table 1. A description of variables used to explain 
WTP is given in Table 2. 

Table 1. CVM question answered by survey participants. 

Amount 

(Ghana 

Cedis/battery) 

Definitely 

No 

Probably 

No 

Don’t 

Know 

Probably 

Yes 

Definitely 

Yes 

35      
30      
25      
20      
15      
10      
5      

 

                                                             

2 We are grateful to Kelvin Balcombe for generously allowing us access to his 
Gauss code for estimation of the models. 
3 The average exchange rate in 2017 was GH¢1to US$0.2410  



 International Journal of Environmental Protection and Policy 2019; 7(1): 1-8 5 
 

 
Table 2. Variable definitions and summary statistics. 

Variable Definition Mean N=102 S.D. 

Explanatory variables 

Personal characteristics variables 

AGE Age of respondent (in years) 37.23 10.204 

EDUCAT Level of education of respondent (in years) 8.20 3.409 

WSTATUS Dummy for position in work (1 if mentor, 0 if apprentice) 0.36 0.483 

EXPERIN Length of time respondent has been handling LAB (in years) 12.73 8.993 

MINCOME Respondent’s monthly income (in GHȼ) 1026.62 1553.217 

Awareness, knowledge and safety measures variables 

TRAIN Dummy for received training in safe LAB handling (1 if yes, 0 if no) 0.16 0.365 

PH_RISK Dummy, aware of LAB risk to personal health (1 if aware, 0 if otherwise) 0.79 0.406 

ENV_RISK Dummy, aware of LAB risk to the environment (1 if aware, 0 if otherwise) 0.84 0.365 

P_CLOTH Dummy, protective clothing worn when handling LAB observed (1 if worn, 0 if otherwise) 0.49 0.502 

P_WORK Dummy, other safety measures taken when handling LAB (1 if taken, 0 if otherwise) 0.13 0.335 

EATPLACE Dummy for place of eating when at work (1 if at workshop, 0 if otherwise) 0.87 0.335 

SOAPWATR Dummy, type of cleaning done before eating (1 if with soap and water, 0 if otherwise) 0.70 0.462 

CFREQWASH Dummy, frequency of washing work clothes (1 if at least once a week, 0 if otherwise) 0.51 0.502 

 

4. Results and Discussion 

4.1. Descriptive Statistics of Respondents 

The descriptive statistics of the data are presented in Table 
2. The average age of the respondents is 37 years. Artisans 
have generally low level of education, having spent an 
average of approximately only 8 years in formal school. Most 
of the respondents (64%) are apprentices, have been handling 
LABs for an average of 12 years and earn a mean monthly 
income of GHȼ 1,026.62 (US$247.42). It should be noted 
that 99 (97.06%) out of the 102 respondents are men and 
therefore gender is not included in the model as there is not 
enough variation in the variable. 

A look at the variables measuring respondents’ awareness, 
knowledge and safety measures shows that 84% have 
received no training on the safe way of handling LABs; 21% 
are not aware of the possible risks of LABs to their own 
health; 84% are aware of the probable risk LABs pose to the 

environment; 49% wear protective clothing at work; only 
13% observe other safety measures; 87% eat at the 
workshop; 70% wash their hands with soap before eating; 
and 51% wash their work clothes at least once a week. 

4.2. Distribution of Lower and Upper Bounds of WTP 

The lower and upper bounds are the amounts that 
respondents are willing and not willing to pay respectively. 
The distribution of lower and upper bounds of WTP are 
shown in Table 3. The majority of artisans, 93.14%, have 
their lower bound WTP from GH¢5-15 (US$1.21-3.62), 
making this range the most important as far as numbers 
reporting is concerned. This indicates that 93.14% of the 
artisans surveyed are willing to pay GH¢5-15 (US$1.21-
3.62), for the removal of LAB from their premises and the 
safe disposal of same. For the upper bound, most artisans, 
82.36% have their upper bounds from GH¢20-35 (US$4.82-
8.44), meaning that they are not willing to pay GH¢20-35 
(US$4.82-8.44). 

Table 3. Distribution of lower and upper bounds of WTP. 

WTP Lower bound Upper bound 

(GH¢/battery) No. of responses (%) No. of responses (%) 

5 53 (51.96) 0 (0.00) 

10 32 (31.37) 7 (6.86) 

15 10 (9.80) 11 (10.78) 

20 4 (3.92) 12 (11.76) 

25 1 (0.98) 16 (15.69) 

30 2 (1.96) 40 (39.22) 

35 0 (0.00) 16 (15.69) 

Total 102 (100.00) 102 (100.00) 

Figures in parentheses are percentages 
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Table 4. Interval-data model results. 

Variable Coefficient S.D 

Constant 6.132 3.6871 
AGE 0.263 * 0.1225 
EDUCAT -0.180 0.2033 
WSTATUS 1.145 1.8606 
EXPERIN -0.367 * 0.1414 
MINCOME 0.001 * 0.0006 
TRAIN 2.806 * 1.800 
PH_RISK 3.334* 3.1373 
ENV_RISK -2.614 2.8492 
P_CLOTH 3.785* 1.5315 
P_WORK 4.648* 2.1905 
EATPLACE 1.618 2.1547 
SOAPWATR -0.477 1.6024 
CFREQWASH 0.710 1.4907 

Note: * pseudo t-value significant at 5%; Within Bayesian inference, the coefficient’s confidence/credible interval excludes zero if the ratio of the estimate of 
the mean to the standard deviation exceeds 2. 

4.3. Estimates of WTP 

The estimated mean WTP, which is actually the 
unconditional WTP in the population is GHȼ16.06 
(US$3.87). Artisans are thus, on average, willing to pay this 
amount for the safe removal and recycling of any one (1) 
LAB from their premises. 

A number of variables conjectured to explain artisans’ 
WTP for safe removal and recycling of LAB are significant 
and reveal the general attitude of artisans towards handling 
and recycling of spent automobile LABs the eco-friendly 
way. 

Important artisans’ personal characteristics influencing 
WTP for the safe removal and recycling of automobile LAB 
significantly are age, length of time of handling LABs (i.e., 
experience), and monthly income. Age and monthly income 
of artisans influence WTP positively whilst experience 
influences WTP in a negatively. The positive relationship of 
income with WTP conforms with the results of Song et al. 
[43]; Gillespie and Bennet [44]; and Challcharoenwattana 
and Pharino [45] in their researches on WTP for recycling e-
waste, WTP for kerbside recycling, and WTP for enhancing 
municipal solid waste recycling respectively. Older artisans 
are willing to pay more for the safe removal and disposal of 
any LABs than younger ones. This may be because older 
artisans are more aware of the risk of LABs to their health 
and environmental. This positive age-WTP relationship is not 
consistent with the findings of Challcharoenwattana and 
Pharino [45] and Song et al. [43]. Those who have more 
experience with LABs are willing to pay less for the spent 
LABs to be safely removed from their premises and recycled 
in an eco-friendly manner. Artisans who have been handling 
LABs for longer periods probably do not realize the possible 
harmful effect of LABs on their health and that of the 
environment. This result is not consistent with older artisans 
willing to pay more. The effect of income means that artisans 
with higher income are prepared to pay higher for the safe 
removal and recycling of any LABs than lower income 
artisans, i.e., artisans with higher income will pay more for 
the spent LABs on their premises to be removed and recycled 

safely in order to protect themselves and the environment. 
Contrary to the researches listed above, education is found to 
be a statistically insignificant personal characteristic in this 
research. 

It is seen from Table 4 that among the variables measuring 
awareness, knowledge and safety, training received, 
awareness of risk of LABs to personal health, wearing of 
protective clothing, and other safety measures taken are 
found to be significant factors. All these variables have 
positive effect on WTP. Artisans who have received previous 
training on the right way of handling LABs are willing to pay 
GHȼ2.81 (US$0.68) more than those without such training. 
Being aware of the risk of LABs to their own health 
influences artisans to be willing to pay GHȼ3.33 (US$0.80) 
more for the safe collection and recycling of LABs than those 
who are unaware. All artisans who take safety measures, 
whether in wearing of protective clothing or other safety 
measures are willing to pay more than those who do not take 
safety measures. Those who wear protective clothing and 
also observe other safety measures are willing to pay 
GHȼ3.79 (US$0.91) and GHȼ4.65 (US$1.65) more 
respectively than those who do not do observe these safety 
measures. This may be because those who take safety 
measures are probably aware of the potential harm that LABs 
cause to humans and the environment. 

5. Conclusions and Policy 

Recommendations 

In this study, artisans’ WTP for the safe collection and 
recycling of used LAB and the determinants of WTP in the 
Kumasi Metropolis of Ghana are estimated using data 
collected through the CVM in 2017. The study employed the 
interval data model in estimation. The estimated mean WTP 
for removal and disposal of any LAB from workshops is 
GHȼ16.06 (US$ 3.87). This estimate could be used as a 
reference value for buying spent LABs from artisans for a 
possible payment scheme of an eco-friendly collection and 
recycling of spent LABs. 



 International Journal of Environmental Protection and Policy 2019; 7(1): 1-8 7 
 

Age, monthly income, whether artisan has ever received 
training on LAB handling, wearing of protective clothing at 
work and other safety measures taken when handling LABs 
as well as awareness of potential risk of LABs to human 
health were statistically significant and had positive effect on 
WTP. Only experience had a significant negative influence 
on WTP. The fact, however, that some artisans did not know 
that LABs (spent or otherwise) could be harmful to both 
humans and the environment clearly implies that knowledge 
and awareness creation is needed. Therefore, health and 
environmental governmental and non-governmental 
organizations/bodies should sensitize artisans on the health 
and environmental effects of LABs. Furthermore, training on 
the safe way of handling LABs and the importance of 
observing safety measures should also be provided. For 
effective outcomes to be obtained, the sensitization and 
training provided need to be targeted mainly at younger 
artisans. 
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