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ABSTRACT  6 
 7 
The sachet and bottle water business is one of the fastest-growing business sectors in the Ghanaian 
economy. It has also been the major contributing factor to waste management issues in the country for 
decades now. The main aim of this research is to create awareness of the negative effects that 
indiscriminate disposal of water sachet and plastic bottle wastes have on the agricultural production. 
Interviews, a survey, key informant interview, focus group discussion and questionnaires were used in 
collecting primary data. Secondary data were obtained from the Department of Agriculture. 50 
households were sampled out of 350 households using random sampling techniques. The data were 
analyzed using the Predictive Analystic Software (PASW) computer software. It was observed that sachet 
water is highly consumed in the area. The plastic waste from the sachet and the empty bottles are not 
properly managed, causing soil pollution, which has eventually contributed to the reduction in crop yield 
annually. It is recommended that there should be public education on plastic waste management and 
waste bins should be made available at public places.  
. 
 8 
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1. INTRODUCTION  12 

 13 
The emergence of the sachet and bottled water industry in Ghana in the late 1990s has created 14 
employment opportunities in most of the rural areas in Ghana, especially the less privileged people who 15 
are usually the marginalized and vulnerable one. It  is one of the fastest growing business ventures in 16 
Ghana, and those who are into the sachets and the bottled water business have made a lot of profit, 17 
acquired properties, sponsored themselves and their families to obtain higher education through the sales 18 
and supply of sachets and bottled water. According to the National Association of Sachet and Packaged 19 
Water Producers, the water packaging industry created about four million jobs in the country in the last 20 
five years [9]. 21 
Bottled water or Sachet water, known colloquially as“ pure water” is a bottle or a sachet filled heat-sealed 22 
water drawn directly from a piped connection of municipally-treated water (or occasionally from a storage 23 
tank or borehole), that has gone through an industrial filtration process. The bottled and sachet water 24 
came to replace  the traditional way of getting access to drinking water in public where the vendor used to 25 
scoop water out of a larger storage vessel using plastic or metal cup, to water sold in hand-tied plastic 26 
sachets [3].This indigenous system of selling water to the public was associated with a lot of  hygiene 27 
issues, as the bags were generally filled with water by women and children under unhygienic conditions 28 
which contaminate the water, resulting in adverse health effects, such as cholera outbreak, 29 
gastrointestinal illness, reproductive problems, and neurological disorders [12]. Sachets and bottled water 30 
have become increasingly the sole source of drinking water at home for most Ghanaian families; even in 31 
the most remote villages due to its low price, convenience, ubiquity, and the public perception that sachet 32 
water is of higher quality than tap water.  33 
Ada has been the market place for most the sachet water producers in the Greater Accra region and the 34 
Volta region because of its large local food market that brings people from all over the country on 35 
Tuesdays and Fridays. The higher consumption of sachets and bottle water in the area is causing a lot of 36 
harm to the environment especially agricultural lands due to the nuisance of littering behaviour of 37 
beneficiaries of the water. The sachet and plastic bottles used to produce the water are made of non-38 
biodegradable substances which make them hard to decompose when they mix up with the soil. They 39 
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remain in the soil for several years, un-decomposed and causing problems like blocking water penetration 40 
into the soil, which turns to affect plant growth and development. A study by the European Union revealed 41 
that plastic waste contributes to the death of about one million sea birds and 100,000 marine mammals 42 
and large amount of birds [6]. It is emphasized that plastics are modern conveniences for carrying goods, 43 
they are responsible for the environmental and agricultural land degradation that has incidentally used up 44 
precious resources of the earth, in particular, petroleum [2]. The plastic materials create soil 45 
contamination and increases erosion by reducing soil water absorption and permeability. As the portion of 46 
soil above the plastic layer always remains loose, they are easily carried away in the heavy and seasonal 47 
rains creating serious soil conservation problems. Countries like Tanzania, Italy, United States of 48 
America, Australia, Ireland and some other countries have introduced laws to impose taxes or to ban the 49 
production and use of non-biodegradable plastics to solve the problems that polythene causes to the 50 
agricultural environment [2]. 51 
 52 

1.2 Statement of the problem 53 

Despite the significance of sachet water production to Ghana’s economy, its contribution to plastic waste 54 
generation and management problems in the country are on the increase due to inappropriate disposal of 55 
plastic sleeves and empty bottles. Residents of Ada have the habit of throwing garbage away anyhow; 56 
this creates serious problems in handling the plastic waste. The empty sachets and plastic bottle wastes 57 
are mostly seen in the gutters, market places, school compounds, major roads and on the farms as a 58 
result of the lack of organized solid waste collection and removal. During heavy rainfall all these plastic 59 
wastes are carried by runoff to the various farm lands which eventually mix up with the soil. This practice 60 
contributes immensely to land degradation which has negative impacts on crop production, consequently, 61 
creating food insecurity. 62 

 63 

1.3 Main Objective 64 

The main objective of the study is to create awareness on the negative effects of indiscriminate disposal 65 
of water sachet and plastic bottle waste and the effects they have on  agricultural land. 66 
 67 

1.4 Specific objectives  68 

1. To assess the level of plastic bottle and sachet water consumption; 69 
2. To identify the various ways by which plastic bottles and water sachets are being disposed after 70 

usage; 71 
3. To examine the alternative use of water sachet and plastic bottles after drinking its content; 72 
4. To identify the various sources of plastic waste on farmlands; 73 
5. To assess annual crop yield output per hectare of land. 74 

 75 

2. MATERIAL AND METHODS  76 

 77 
The study was conducted in the Ada East District of Ghana. The Ada East District is conveniently located 78 
off the main connecting road between the Ghanaian capital of Accra and the Togolese capital of Lomé. It 79 
is bordered on the west by the Dangme West District, on the east and north by Keta district, South Tongu 80 
and North Tongu (Volta Region) and on the south by the Gulf of Guinea. In terms of ethnicity the people 81 
of Ada are predominantly Dangme who constitute 80% of the population.  The District has a total 82 
estimated population of 71,671. Females constitute 52.5% of the population and males, 47.5% [7]. 83 

2.1 Sector economy 84 

The key sectors of the District economy can be analyzed under three broad   categories, namely 85 
Agriculture, Industry or manufacturing, Trading and services. Agriculture remains the dominant sector and 86 
employs about 59% of the labour force, followed by trade and service sector which employs 34.4% whilst 87 

UNDER PEER REVIEW



3 
 

manufacturing or industrial sector employs 6.6% of the total labour force in the District. Temperatures are 88 
high throughout the year, ranging from 23 to 33°C, but the sea has a cooling effect. Rainfall is generally 89 
heavy during the major seasons between March and September. However, during the harmattan season 90 
the area is very dry with no rainfall at all. The district has one of the largest market in the country which 91 
brings a large number of traders from all over the country on Tuesdays and Fridays [7].  92 

2.2 Sources of Data collection 93 

Primary data were collected from interviews and a survey. Secondary data were also studied, acquired 94 
from different reports, published documents from the internet and unpublished data from records at the 95 
Department of Agriculture.  96 

2.3 Rationale of the Selection of Study Area 97 

Ada is the leading producer of vegetable and arable crops in the Greater Accra region. Field report 98 
(yearly) from the Department of Agriculture shows a continuous trend of crop yield decline as a result of 99 
land degradation caused by many factors of which plastic waste is a major contributor. The particular 100 
area is chosen for the study because it is easily accessible, and heterogeneous in socioeconomic, 101 
cultural and geographical structure. Most of the people in this area are engaged in agriculture and 102 
livestock farming, which are widely affected from soil degradation. 103 

2.4 Sample size and Sampling procedure 104 

Participants in the study were mainly drawn from the town of Kasseh. A sample size of 50 was used for 105 
the study. This figure was representative of the participants whose contributions reflected the real 106 
situation on the ground. 107 
The study used questionnaires and interview. Primary information was acquired through the 108 
administration and filling of questionnaires. Interview with key informant was additional means for eliciting 109 
information.  Secondary data were acquired from different reports, documents and related websites. 110 
Structured questionnaires were prepared to generate primary data from the study area. The researcher 111 
requested participants to fill the questionnaires to the best of their knowledge and truth. The primary data 112 
also were collected from key informants using the direct interview method. The interview is taken as a 113 
cross reference (checking) for the data obtained from the questionnaires. The informant was interviewed 114 
on the impact of plastic waste on soil fertility and crop production. 115 
The collected filled questionnaires were tabulated by the help of the PASW, formerly SPSS program for 116 
statistical analysis widely used in research and data analysis through computer. All the necessary 117 
statistical tools like tables, graphs, means and medium were generated from the program. 118 
 119 
 120 

3. RESULTS AND DISCUSSION 121 

 122 

3.1 Gender of Respondents 123 

The majority of the participants selected were females and they constituted 56% of the population whilst 124 
males represented 44%. According to the 2010 Population and Housing census, the district had a higher 125 
female (50.6%) population than males. The reason for higher female population could be that the area is 126 
one of the biggest local markets for food stuff in the region where thousands of people travel from the 127 
length and breadth of the country to trade on Tuesdays and Fridays and women are noted to be involved 128 
in trading than men in the Ghana. 129 

 130 

 131 

 132 
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Table 1: Gender of respondents 133 

Gender Frequency Percentage (%) 

Male 22 44 

Female 28 56 

Total 50 100 

Sources: field survey, 2015 134 

3.2  Educational Level of Respondents 135 

The table 2 below shows that, the majority of the populace did not have formal education, almost half of 136 
them which represent 42%.  28% of them had basic education, whereas 12% were graduates from the 137 
tertiary institutions. Having the majority of the population not having formal education could affect their 138 
understanding of plastic waste management and its adverse effect on the soil. This confirms the findings 139 
of [9] that formal education for women in particular is a prerequisite for change in sanitation behaviour. 140 

Table 2: Educational level of respondents 141 

Education 

Frequency Percentage (%) 

Basic school 14 28 

High/Vocational 9 18 

Tertiary 6 12 

No formal Education 21 42 

Total 50 100 

Sources: field survey, 2015 142 

 3.3 Occupation of Respondents  143 

Farming and trading remains the major occupation in the area as 54% of the population are directly 144 
engaged in trading and farming. Only 6% of the respondents do other professional jobs such as teaching, 145 
banking, carpentry etc. Agriculture therefore remains the main backbone of the economy of the Ada Area. 146 

Table 3: Occupation of respondents 147 

Occupation Frequency Percentage (%) 

Student 5 10 

Only farmer 9 18 

Only trader 6 12 

Farming and trading 27 54 
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Others 3 6 

Total 50 100 

Sources: field survey, 2015 148 

3.4  Household Size of Respondents 149 

 The area has a large number of household size as indicated in the table 4 below, 52% of the population 150 
are made up of 6-10 members in the household. 11-15 members were the least representing 10%. Most 151 
people live in the external family system where uncles, nieces, grandmothers and others stay together 152 
with the man’s nuclear family. This could account for the large household size in the area. Most farmers in 153 
Ghana also practice polygamy system of marriage where the man is allowed to marry more than one wife. 154 

Table 4: Household Size of respondents 155 

Household size Frequency Percentage (%) 

1-5 19 38 

6-10 26 52 

11-15 5 10 

Total 50 100 

Sources: field survey, 2015 156 

3.5 Type of Water Used by Respondents 157 

Sachet water is the most consumed water as compared to bottled water, 76% of the respondents 158 
consume sachet water; 18% are those who consume both bottle and sachet water and 6% consume only 159 
bottled water. Water affordability depends on the individual’s income, those with higher and sustainable 160 
income consume bottled water, whereas those with lower and unsustainable income consumes sachet 161 
water since it is cheaper. 162 

Table 5: Type of water used by respondents 163 

Type of water used Frequency Percentage (%) 

Sachet 38 76 

Bottle 3 6 

Both 9 18 

Total 50 100 

Sources: field survey, 2015 164 

3.6 Consumption Levels of Participants 165 

Figure 1, below shows the water consumption level per a person in a day. 56% of the respondents drink 1 166 
litre of water a day, which produces 2 empty sachets or 2 empty bottles. 26% consume 1.5 litres of water 167 
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a day whiles only 4% consume 2 litres in a day. Pure water (sachet water) is mainly used as drinking 168 
water in the households 169 

 170 
Sources: field survey, 2015 171 

Figure 1: Consumption levels of participants 172 

3.7 Means of Disposing Waste Product 173 

The table 6 show that respondents litter the water sachet and empty bottle waste on the environment 174 
after consumption. 44% of the respondent leave them on the compound both in the house, farms and in 175 
public places. The majority of the respondents leave the plastic wastes on the ground due to lack of 176 
proper waste management services. This confirms [13], observation that poor environmental conditions in 177 
most rural areas can be ascribed to improper management of solid wastes and the lack of seriousness in 178 
the enforcement of solid waste disposal code in West Africa. The majority of the respondents  after 179 
drinking the water in the farms abandoned the empty bottles and the water sachet on the sites; these 180 
eventually mixed up with the soil during ploughing. This confirms what [5] stated that there are accounts 181 
of inadvertent contamination of soils with small plastic fragments as a consequence of spreading plastic 182 
materials on the soil by human,  wind, rain water and flood events. 28% said they bury them into the soil 183 
while 18% gather them and burn on the farm after using. Few of them carry the waste home (10%). [1], 184 
observed in his research that about 83% of the population dump their refuse in either authorised or 185 
unauthorised sites in their neighbourhood, due to ignorance, negligence, weak capacity to handle solid 186 
waste and lack of law to punish sanitary offenders. 187 

Table 6: Means of disposing waste product 188 

Responses Frequency Percentage (%) 

Bury in the soil 14 28 

Left on the farm and public 

places 

22 44 

Burn 9 18 

Others 5 10 
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Total 50 100 

Sources: field survey, 2015 189 
 190 

3.8 Alternative Use of Empty Sachets and Empty Plastic Bottles 191 

The table 7 below shows the reuse of water sachet and bottle by respondents. 28% percent of the 192 
respondents gather the water sachet waste and sell them to trucks that moves around to buy. 20% of the 193 
respondents use the plastic bottles to store or sell liquid products in the market and shops, some of  the 194 
liquid products sold are palm oil, vegetable oil, kerosene, pito, ice kenkeyetc. 4%  use the water sachet 195 
for nursing seeds such as mango, ornamentals, oil palm, orange etc. majority of them do not put them 196 
into any use which represents 44%. [1] observed that low level of technology in waste recycling and 197 
management are the major causes of waste management and environmental problems in Ghana. 198 

Table 7: Alternative use of empty sachets and empty plastic bottles 199 

Responds Frequency  Percentage (%) 

Nursing seeds 4 8 

Storing liquid products 10 20 

Sold  14 28 

No use 22 44 

Total 50 100 

Sources: field survey, 2015 200 

3.9 Annual Crop Yield per Hectare in the Ada East District  201 
 202 
The annual yield per hectare of major crops growing in the area shows that yield per 1 hectare of a 203 
cultivated land kept on decreasing from 2010 to 2014. In 2010, yield per one hectare of tomatoes was 5.5 204 
metric tonnes, it reduced to 3 M/T in 2012 and a little increase to 4.8 M/T in 2014. Pepper output per 205 
hectare reduced from 2.5M/T in 2010 to 1.9M/T in 2014. Average per hectare of okro was 4.8M/T in 2010 206 
it increased to 5M/T in 2011 and steadily decline to 3.7M/T in 2014. Watermelon has declined in the last 207 
three years from 30M/T in 2010 to 26M/T in 2014. 208 
This confirms the assertion by [11], that,  accumulation of plastic materials into the soil increases 209 
biological degradation of litter and soil organic matter (SOM),which act as a trigger to rapid depletion of 210 
soil nutrients in general and carbon stocks in particular.  High accumulation of water sachet and plastic 211 
materials in soil causes water logging on the upper layer of the soil, which eventually results in reduced 212 
aeration and conservation, poor penetration which adversely affect the crop yield. [4] observed in their 213 
research that the presence of heavy metals and phthalates in first strata of underground soil water is 214 
caused by migration and percolation of dumping of municipal and plastic waste in the soil which is a 215 
contributing factor to poor performance of crops 216 
The District Director of Agriculture in the Ministry of Food and Agriculture confirmed that, “aside climate 217 
change, plastic materials are the contributing factors of soil nutrient depletion in the area.” 218 
 219 
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 220 
Source: Ministry of Food and Agriculture 2015.[8] 221 
 222 
Figure 2: Annual crop yield per hectare in the Ada East District 223 
 224 

4. CONCLUSION 225 

 226 
Sachet and bottle water consumption was found to be very high in the study areas as it serves as the 227 
main drinking water for members of the households.  The average household consumption was between 228 
6 litres to 10 litres per day, and this produced 12  to 20 empty sachets or empty plastic bottles a day. The 229 
most preferred was sachet water (pure water) because of its affordability. 230 
It was revealed that the majority (78%) of the participants littered the plastic sachets and empty bottles on 231 
the environment (farms, home and public places). Few farmers buried the plastic remains in the farms 232 
without considering the biodegradability of it or the environmental consequences. 233 
It was also observed that, the plastic waste generated after using the water has little or no alternative use 234 
due to lack of recycling plants in the area and its environs. A fewer number of the respondents (28%) 235 
gather the sachets and sell to buyers that come around with trucks to purchase them. The people are not 236 
motivated to gather the waste products and sell due to the lower price offered by the buyers. About 600 to 237 
800 pieces of empty sachets make up 1 kilo which was bought at a price worth twelve cents ( $0.12) 238 
which is equivalent to50 pesewas. 239 
The average annual crop yield data from the Ministry of Food and Agriculture (MOFA) keeps reducing 240 
annually as a result of land degradation.  The plastic waste from water sachets and plastic bottles is 241 
increasing soil pollution, which effect is continuously giving a declining crop yield in the area. 242 
 243 

5.0 RECOMMENDATIONS 244 

 245 

5.1 Public education 246 

 The Local Government together with the Ministry of Food and Agriculture, the Environmental Protection 247 
Agency should embark on public education on plastic waste management practices to reduce the littering 248 
of plastic materials on the environment. Farmers should also be cautioned on the damages that plastic 249 
materials can cause on the soil and the adverse effects on crop yield. The education can be done through 250 
radio, television, newspaper or any other social media. 251 
 252 
 253 

UNDER PEER REVIEW



9 
 

5.2 Provision of dustbin 254 

The local government should make available waste bins in the public places to enable people to drop in 255 
waste after drinking water or using plastic materials. There should be individuals who are in charge of 256 
waste collection in the community to empty the bins on a regular basis to avoid over full of the dustbins. 257 
Landlords should provide dust bin in the homes to enable the tenants to drop in their waste. Plastic waste 258 
should not be mixed with general waste. Farmers should gather all the sachets or bottles and bring them 259 
to the house for proper disposal to avoid soil degradation. 260 

 261 

5.3 Recycling of plastic waste 262 

The government should liaise with private companies and water producers to establish a recycling plant 263 
at the district or a nearby area to enable the waste generated to be recycled. 264 

 265 

5.4 Legislation on plastic materials 266 
 267 

The government should introduce a law requiring the water producers to use biodegradable and 268 
compostable plastic materials for packaging the water produced. Else, they should come together as an 269 
Association to find lasting solutions to the waste problems. 270 
 271 

5.5 Premium on plastic waste collection 272 
 273 

The local government should support and encourage the collection of plastic waste in the district by 274 
increasing the amount paid to the collectors, this will make it attractive for people to gather plastic waste 275 
and sell. This will help reduce the littering of plastic waste on the environment. 276 
 277 
 278 

6. REFERENCES 279 
 280 

1. Abrokwah, B. “The problems of Waste Management in Atonsu-Agogo, Kumasi”. Status Report on 281 
Population, human Resource and Development planning and policy in Ghana 1960, 1991. 282 
National population council, Ashanti Press, Kumasi; 1998. 283 

2. Abdul J ,Nannu M,  Muhammad K R. Using Plastic Bags and Its Damaging Impact on 284 
Environment and Agriculture: An Alternative Proposal  International Journal of Learning & 285 
Development, Vol. 3, No. 4, ISSN 2164-4063 2, p2-14. 2013 286 

3. Ackah-Arthur  E. Total quality management (tqm) as a strategy to improve the performance of 287 
sachet/bottle water industry in Ghana, KNUST thesis publication. 2011 Available 288 
from:http://ir.knust.edu.gh/bitstream/123456789/4481/1/Eric%20Ackah-Arthur%20Thesis.pdf 289 
[Accessed 6th June 2015] 290 

4. Bhattacharjee B.D, Sharma V.P, Nigam S.K, Singh R.K, Akolkar, Kumar S. Impact of plastic 291 
waste disposal on soil and water quality at Luknow dumpsites. Central Pollution Control Board; 292 
Parivesh Bhawan, East Arjun, Nagar; 2014. 293 

5. Brinton W, Dietz C, Bouyounan A,  Matsch D. The Environmental Hazards Inherent in the 294 
Composting of Plastic-Coated Paper Products, Building Zero Waste Communities:Woods End 295 
Laboratories,Inc; 2011. 296 

6. EU Plastic waste ecological and human health impact. Science for environment Policy; DG 297 
Environment News Alert Service. 2011 Available on 298 
http://ec.europa.eu/environment/integration/research/newsalert accessed on 18th April, 2015 299 

7. Ghana Statistical Service. Population and Housing Census: District Analytical report Ada East 300 
District. Ghana Statistical Service, Accra; 2010. 301 

8. Ministry of Food and Agriculture. Annual crop production data. MIS data. Ada, Ghana; 302 

2015. 303 
9. Mustapha S. 4 Million jobs created in sachet water trade’ Graphiconline business 304 

publication;2014. Available on http://www.graphic.com.gh/business/business-news/29851-4-305 
million-jobs-created-in-sachet-water-trade.html accessed on 05/05/2015 306 

UNDER PEER REVIEW



10 
 

10. Pacey A. “Hygiene and Literacy”, in Kerr, C(ed), Community Health and Sanitation, Intermediate 307 
Technology Publications, Nigeria; 1990. 308 

11. Steinmetz Z, Wollman C, Schaefer M, Buchmann C,  David J, Tröger J,  Muñoz K,  Frör O,  309 
Schaumann G E. Plastic mulching in agriculture. Trading short-term agronomic benefits for long-310 
term soil degradation, Science of the Total Environment journal 550.2016;690–705 311 

12. Stoler J, Fink G, Weeks JR. Sachet drinking water in Ghana’s Accra-Tema metropolitan area: 312 
past, present, and future, PMC Author manuscript; 2012. 313 

13. Sule, O.R.A. “Management of Solid Wastes in Nigeria towards a Sanitary Urban Environment”. 314 
Quarterly journal of Administration, Lagos Nigeria. 1981;vol. 15. 315 

UNDER PEER REVIEW


