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ABSTRACT 

The ever increasing industrial wastes in many developing countries pose threat on 

environmental sustainability due to the associated healthy risks. A socio-economic 

survey was carried out among nine wards of Nyamagana and Ilemela municipalities 

of Mwanza city to assess environmental management systems based on specific 

objectives: (1) to identify types of industrial wastes being generated in Mwanza city, 

(2) to evaluate current environmental management systems (EMS), and (3) to 

identify environmental impacts related to the generated industrial wastes. A total of 

203 respondents including 115 local communities neighboring industrial areas; 20 

industrial managers; 60 industrial workers; and 8 respondents from governmental 

and Non Governmental officials were both randomly and purposively selected for 

the study. Both qualitative and quantitative methods of data collection, namely, 

interviews; both structured and non-structured questionnaires; focused group 

discussion (FGD) sessions; and observations were employed. Data were coded, 

entered and analyzed into simple descriptive statistics using Statistical Package for 

Social Sciences (SPSS) version 16.0. Also, tables, percent, figures and narrative 

notes were used to support the analysis. 

Results revealed that the main types of industrial wastes being generated in Mwanza 

city include solid wastes (48.6%) such as, fish skeleton remains, seed cakes, cereal 

cakes, metal remains and wood papers. About 35.8% of respondents mentioned 

liquid waste such as oil leakages, grease, petroleum and petroleum by-products 

compared to 15.6% of respondents whom mentioned smoke wastes from industries. 

Majority of respondents (70%) reported the general lack of proper environmental 

management system (EMS) as associated to the lack of clear policy of government, 
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corporate organizations, industries, planning, monitoring, auditing and management 

review on waste management as an obstacle in sustainable waste management in 

Mwanza city. Impacts of industrial wastes reported in the study area include land 

pollution (20.6%), water pollution (19.5%); health impact among industrial workers, 

waste collectors, and local community proximal to the industrial areas. From the 

current study it could be concluded that, participated industries in the current study 

had not implemented environmental management systems (EMS) due to lack of 

proper waste management which result to negative impact. 

It is recommended that, the Government and other stakeholders such the National 

Environmental Management Council should insist each corporate, companies and 

industries in particular, to abide to environmental management system for enhanced 

industrial wastes management and the general wastes through improved waste 

collection, treatment, separation, transportation, recycling, and appropriate waste 

disposal so as to overcome impacts associated with improper waste management.   
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CHAPTER ONE 

1.0 INTRODUCTION 

Appropriate waste management in many developing countries including Tanzania is 

limited by the general lack of a comprehensive waste management system, including 

lack of appropriate environmental management system (EMS) at different levels, 

such as government, corporate organizations and even private sectors. An 

environmental management system (EMS) consists of internal policies, assessments, 

and implementation actions that affect the entire enterprise and its relationship with 

the natural environment (Burden et al., 2010). There is also an increasing trend on 

improper waste dumping which to a large extent has been associated to land 

pollution, water pollution and air pollution (Fakayode, 2005). Waste dumping has 

been linked to declining sanitation and thus healthy risks, including eruption of 

diseases (Adekunle et al., 2010). The impacts vary greatly depending on the type and 

nature of waste as well as extent of exposure (Kanu et al., 2011). 

Wastes are characterized based on physical form (solid, liquid, gas), and even 

chemical nature (organic, inorganic) or in terms of biological nature (biohazard, 

biological tissues) as well as based on toxicity such as pesticides, polychlorinated 

biphenyls (PCBs) polyaromatic hydrocarbons (PAHs), petrochemicals and phenolic 

compounds (Jaji et al., 2007). The rate of improper industrial waste management 

seems to be increasing and result to the impacts on the environment such as water 

pollution, land pollution, air pollution and health impacts (Fakayode, 2005). The lack 

of proper waste management such as collection, separation, treatment, recycling, 

transport and disposal probably is associated by lack of clear environment 
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management systems which associated by lack of clear policy, monitoring, planning, 

auditing and management review (Fakayode, 2005).  

1.1 Background information 

Globally, the rate of industrial waste production is increasing probably due to the 

increasing of industries (Cointreau, 2006). The problem of waste management is 

being receiving considerable attention worldwide (UN, 2008). The management of 

industrial waste material differs among countries because of policy on waste 

management, economic situation and technology (Phiri et al., 2005). Developed 

countries use appropriate technology for the management of industrial waste 

materials, such as chemical treatment, biological treatment, incineration (Achankeng, 

2003). The latter waste treatment and disposal system differs much both within and 

between countries with developing countries for having poor plants and improper 

functioning plants for treatment of waste materials (Michigan, 2003; Adekunle et al., 

2010).  

In low-income countries such as developing countries including Tanzania, 

urbanization processes, rapid population growth, industrialization and informal 

settlements, have been reported to affect the development of sanitation infrastructure 

of which impair proper waste management (Bernard et al., 2003; WHO, 2008). 

About 80% of Tanzania's industries are located in urban (Mkuula and Mpendazoe, 

1991). Sustainable waste management has been a big challenge in many developing 

countries including Tanzania (DANIDA, 2001). The management of waste is one of 

the challenges facing many urban areas in the world (UNEP, 2008). Industries are 

major sources of pollution such as water, air and soil pollution, the problem is further 
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execabated by poor planning (Osaki, 1998). It is further argued Kanu et al. (2011) 

that, increased industries have led to pollution stress on environmental.  

According to Mumba (2010), improper waste management is gradually becoming a 

serious concern in many developing countries including Tanzania, due to limited 

sorting at source; poor collection; storage, transportation, treatment and final 

disposal, as result the generated wastes end up in the environment in an unacceptable 

ways of disposal which accentuates environmental and public health risks. The 

situation of waste management in Tanzania especially in major cities and towns is 

not good due to improper waste management characterized by the spread wastes in 

some streets as well as huge accumulation of wastes at dumps sites (WB, 1996; 

UNEP, 2009). It has also been estimated that only 20-30% of the generated urban 

waste is collected and deposited off in Tanzania (Chinamo, 2003). 

Industries represent huge source of water pollution by producing waste pollutants 

that are mostly harmful to community and the environment (Osaki, 1998; Kanu et 

al., 2011). According to Achankeng, (2003) and Fakayode, (2005), the uncollected 

or illegally dumped wastes are known to constitute a problem to human health and 

the environmental degradation. Effects of water pollution and land pollution are not 

only devastating to people but also to animals, fish, and birds as polluted water is 

unsuitable for drinking, recreation, agriculture, and industry (Fakayode, 2005).   

It is evidently that waste waters for instance, from industries, residential areas 

discharged into another environment without proper treatment and could disturb the 

ecological balance of such an environment, and more seriously, contaminated water 

destroys aquatic life and reduces its reproductive ability (Fakayode, 2005; 

http://www.imp.mtu.edu/sldwaste/sldwaste.html). The current study aimed to 

http://www.imp.mtu.edu/sldwaste/sldwaste.html
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provide information on the existence of the current environmental management 

system (EMS) in Mwanza city. 

1.2 Statement of the Research Problem 

According to Mwanza City Council (MCC, 2006), many industries in Mwanza city 

such as food processing industries, fish processing industries discharge  effluents on 

land as well as into the lake. In addition, garages also discharge effluents that are 

harmful to the environment (DANIDA, 2008).  

Industries are major sources of water, air and soil pollution in many urban areas 

including Tanzania and Mwanza city in particular (DANIDA, 2008). Industrial 

wastes may contain heavy metals such as mercury, chromium, lead, cadmium salts, 

cyanides, nitrites and nitrates; as well as organic matter, micro organisms and 

nutrients; and toxic chemicals such as pesticides (Mkuula and Mpendazoe, 1991; 

Osaki, 1998). UNEP report (UNEP, 1997) by international standards, show that 

Tanzanian industries are highly polluting, with the main reasons being lack of waste 

treatment facilities and policy on proper waste management (UNEP, 1997). The 

latter report further notes that, there are very few industries in the country that have 

incorporated provisions for treating the wastes generated. The problem is further 

exacerbated by the fact on most industries have been built without including 

technologies that help to reduce wastes (Osaki, 1998; UNEP, 2009), thus leading to 

poor waste management. 

There are different types of industries and factories in Mwanza city that produce 

various kinds of wastes in solid, liquid and gaseous forms (DANIDA, 2001) of 

which combined with poor waste management enlarge the problem. In Mwanza 
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region particularly in Nyamagana and Ilemela municipalities that constitute 

metropolitan areas of the city, most operating industries have limited waste treatment 

facilities; for instance, some industries have installed small treatment units although 

of generally limited capacity (MCC, 2006). In addition, most industries are located 

closer to residential areas (DANIDA, 2001). The problem is further being 

exacerbated by the lack of proper waste collection and disposal systems, as a result, 

raw or semi treated wastes such as waste water are being discharged directly into 

water channels and on open spaces, and on the Lake shore and into the lake waters 

(MCC, 2008). Quantification of the extent of the problem is further limited by the 

general lack of proper record keeping on both the quantity and quality of wastes 

being generated (DANIDA, 2001). Similarly, there is no weigh bridge at the main 

landfill at Buhongwa, which is the only dump site of Mwanza city. In addition, most 

of the generated industrial wastes are usually mixed together with domestic and 

commercial wastes that contain a variable nature of chemicals making difficultly 

separation and disposal due to the inherent variability in terms of type and nature of 

wastes generated (DANIDA, 2001).  

According to Mkuula and Mpendazoe (1991), waste management system in 

Tanzania is characterized by a lack of proper waste management systems, with the 

wastes being usually poorly collected as characterized by with minimal or no 

treatment. Transport and disposal of generated industrial wastes is poorly done in 

most industrialization area in Tanzania. The latter is characterized by the lack of 

proper waste management.  

Despite efforts being done to improve industrial waste management in Mwanza city 

through enforcement of environment legislation as well as inaction of environmental 
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management regulations and by-laws such as taxes, mobilization of waste collection 

equipments such tippers, tanks, and trucks, and through imposing penalties against 

offenders, waste management remains a challenge globally, regional, at national and 

local levels. Poor waste management in Mwanza is still a challenge as shown by 

spread wastes (DANIDA, 2002), probably due to the lack of proper environmental 

management system.   

Improved waste management rests within introduction of improved waste 

management such as through abiding to proper waste management system. An 

environmental management system (EMS) consists of internal policies, planning, 

monitoring, auditing, and management review that affect the entire enterprise and its 

relationship with the natural environment. The EMS is being recognized as 

comprehensive mechanisms for improving environmental and business performance 

(Burden, 2010). However, little is known on factors that affect EMS on industrial 

waste management and whether EMSs enhance a company's performance. The 

current study intended to assess environmental management system (EMS) for 

enhanced industrial waste management performance in Mwanza City. 

1.3 Objectives of the Study  

1.3.1 General Objective 

The general objective of this study was to assess current environmental management 

systems (EMS) as related to enhanced industrial waste management in Mwanza City. 
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1.3.2 Specific Objectives 

The current study was carried out in selected sites of Nyamagana and Ilemela 

municipalities of Mwanza city based on the following specific objectives: 

1. To identify types of industrial wastes being generated in Nyamagana and Ilemela 

municipalities, 

2. To evaluate current environmental management systems, and 

3. To identify impacts related to industrial wastes in Nyamagana and Ilemela 

municipalities. 

1.4 Research Questions 

The current study was guided by the following research questions:  

1. What are main types of industrial wastes being generated in Mwanza city? 

2. What is the current environmental management systems being implemented in 

Mwanza city? 

3. What are impacts of industrial wastes on the environmental in Mwanza city? 

1.5 Significance of the Study 

Findings from the current study add to existing body of knowledge on appropriate 

waste management system to the industrial sector, community around industrial 

areas of Ilemela and Nyamagana municipalities and Mwanza region and nation at 

large. Findings from the current study act as awakening call to the Government and 
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other stakeholders to take actions on improving industrial waste management system 

by abiding to appropriate environmental management systems (EMS) and the 

associated elements such as environmental policy, environmental program, 

environmental monitoring, environmental auditing, as well as management review, 

and evaluation of waste management programmes among industries at one end, and 

environmental compliance agencies such as city council, NGOs and CBOs on the 

other end.  

Findings from the current work provide input on the legislation in Tanzania. 

Furthermore, presented results in the current study provide empirical evidence on 

status of implementation of environment management system (EMS) and impacts 

associated of industrial waste. The information is valuable across a wide range of 

stakeholders including academicians, researchers; the government, NGOs, CBOs, 

and the general public.  

Recommendations made from the current study provide a necessary input to the 

governments, non-government organizations, industrial owners, communities, 

private enterprises and programmers dealing with waste management issues, and 

would assist in designing appropriate strategies so as to address existing poor waste 

management, and in particularly, proper industrial waste management through 

adapting to appropriate EMS.  

1.6 Scope of the Study 

The study was limited to Mwanza city within two municipalities, namely; Ilemela 

and Nyamagana, and excluded other districts of Mwanza region and other 

administrative regions of Tanzania. The two municipalities are characterized by the 
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increasing industrialization that lead to the improper handling of industrial wastes 

being generated. The study was limited to industrial waste management as 

differentiated from other solid and liquid wastes. 

1.7 Limitation of the Study 

Presented findings in the current study were limited by lack of full participation by 

some industrial managers and workers being afraid to respond appropriately to some 

questions. The latter is shown by the fact that, almost all industrial managers were 

reluctant to taking photographing wastes being generated.    
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CHAPTER TWO 

2.0 LITERATURE REVIEW 

This chapter reviews important literature from different sources on the current study. 

Literature review including definition of key terms together with all associated 

theories, empirical studies, overview of industrial waste management, policy review 

on waste management, and conceptual frame work are presented. 

2.1 Theoretical Literature Review  

2.1.1 Definition of Key Terms 

Definition of important key terms on waste and the associated waste management are 

presented. 

2.1.1.1 Waste 

Santra (2001) defines waste as unused and used solid, semisolid, liquid, or gaseous 

materials including by-products, residuals, and fugitive emissions; subject to both 

intentional and unintentional discharge without regard for recovery or reuse. Waste 

means any matter whether liquid, solid, gaseous or radioactive, which is discharged, 

emitted or deposited in the environment in such volume, composition or manner 

likely to cause an alteration of the environment (UNEP, 2007). According to 

Michigan (2003) classification of wastes, based on physical characteristics, this 

includes solid wastes and liquid waste. According to (Yhdego, 1997) classification of 

wastes based on chemical wastes, biological wastes, hazardous wastes and toxic 

wastes 
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2.1.1.2 Solid waste  

According to Michigan (2003) solid waste is defined as a waste material which is not 

in liquid form. Types of solid waste include paper, plastic products, leather, wood, 

rubber bones, bottles and cans, food scraps, and junked automobiles. According to 

Santra (2001) solid wastes include solid, semi solid materials, which contain toxicity 

characteristics, and other chemical nature such as ignition, corrosiveness and the 

degree of their reactivity.  

2.1.1.3 Liquid waste 

Liquid waste is used to mean gaseous waste, water or liquid or other fluid of 

domestic, agricultural, trade or industrial origin that can be treated or untreated, and 

discharged directly or indirectly into the environment (Tchobanoglous et al., 2003; 

www.safewater.org). 

2.1.1.4 Chemical waste 

Chemical wastes refer to the wastes that are generated from industries, can be either 

organic or inorganic (Santra, 2001). Organic chemical waste include such as 

pesticides, detergents, oil, and gasoline. On the other hand, inorganic chemicals 

include acids, caustics, salt, and metals such as mercury, silver, lead (Cunningham 

and Cunningham, 2007). Some waste materials are normally safe although could be 

hazardous if not managed properly, for example, one gallon (3. 75 liters) of used 

motor oil can contaminate 3,750,000 liters of water (UNEP, 2008).  

 

 

http://www.safewater.org/
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2.1.1.5 Hazardous waste  

According to Kanu et al. (2011), hazardous wastes refer to any substance; which 

could be by-product of industrial, business, or household activity for which there is 

no immediate use that is ignitable, corrosive, reactive, or toxic. According to Eldon 

et al. (2002) and Cunningham (2007), hazardous waste refer to any discarded 

material, liquid or solid, that contain substances known to be toxic to human or 

environment and other organisms. Examples of hazardous waste include heavy 

metals such as mercury, cadmium, and lead to organic wastes. Hazardous waste can 

be in form of liquid waste to sludge, for instance old computer parts used batteries, 

incineration ashes and insecticides and even solid hazardous waste such as 

radioactive material e.g uranium.  

2.1.1.6 Biological waste 

Biological waste refer to cells, tissues, organs of organisms, that upon exposure to 

the environment could cause pathogenic or infectious effect, when introduced to the 

environment could even alter chemical constituents in the environment and the body 

in general. Examples of biological wastes include pathogenic agents such as bacteria, 

rickettsia, fungi, protozoans, helminthes, nematodes, viruses, plants, and insects 

(Santra, 2001; Cunningham and Cunningham, 2007). 

2.1.1.7 Toxic waste 

Toxic waste refers to a narrow group of substances that are poisons and cause death 

or serious injury to humans and other organisms (Cointreau, 2006). According to the 

former author,   almost everything that is hazardous is toxic.  
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2.1.1.8 Radiological wastes 

Radiological wastes consist of radioactive components that emit ionizing radiation; 

radioactive components are chemical elements or compounds that are 

electrochemically unstable due to an imbalance of protons or neutron in the atomic 

nuclei (Cunningham and Cunningham, 2007). Radiological wastes are designated as 

high level or low level based on the intensity and type of ionizing radiation emitted; 

High level of radiological waste include spent nuclear fuels such as uranium; 

Examples of waste; low level radiological wastes include radioisotopes, such as 

those used in scientific research and medical diagnostics, like cobalt (Cointreau, 

2006). 

2.1.1.9 Industrial wastes 

Industrial waste refers to solid, liquid, and gaseous wastes of a hazardous nature 

produced by industrial establishments, including biological waste from hospitals 

(Furedy, 1990; Mumba, 2010). The term waste material generated by different 

industries industry can be categorized into two groups, namely, organic chemicals 

and inorganic chemicals. 

2.1.2 Theoretical frame work 

An account of main theories underlying waste management including, waste 

Management theory, waste behavior in the construction industry and Industrial 

Ecology theory is provided. 
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2.1.2.1 Waste management theory 

Waste management theory states that “the control of generation, storage, collection, 

transfer and transport, processing, and disposal of wastes in manner that is in accord 

with the best principles of public health, economics, engineering, conservation, 

aesthetics and other environmental considerations, and that is also responsive to 

public attitudes” (Pongrácz et al., 2000). The former author adds that, the main goal 

of waste management theory is turning wastes to non-wastes and there is a need to 

involve the public, and to educate them about their responsibility as owners.  

Waste Management theory is unified body knowledge about waste and waste 

management, and it is founded on the expectation that waste management is to 

prevent waste to cause harm to human health and environment and promote resource 

use optimization (Pongrácz et al., 2000). Waste management theory is to be 

constructed under the paradigm of industrial ecology for adaptable and incorporate 

of waste minimization and/or resource (Pangram, 2004).  

Theory of Waste Management is a conceptual description of waste management, 

providing definitions of all waste-related concepts, and suggesting a methodology of 

waste management (Pangram, 2004). The theory of waste management should be a 

coherent group of general propositions with their scheme of relations to explain the 

theoretical questions of the waste management domain (Allenby; 1999). Waste 

management is generally a practical discipline, searching out solutions to individual 

or institution on waste problems in reactionary solutions, given that the everyday 

problems of waste management are so important to solve, it may even appear so that 

theorizing, instead of acting, is a loss of time and/or effort (Campbell, 1957). A 

comprehensive theory of waste management would give to the domain would greatly 
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contribute to the achievement of the goals of waste management in institutions or 

individuals, which is to conserve resources and protect the environment and human 

health (Allenby, 1999).  

Priority shall be given to waste minimization in industry; support shall be given to 

research and development to establish scientific guidance (Pangram, 2004). There is 

a great need to enhance the communication in industrial waste management 

(Pangram, 2004), as well as its planners and legislators, in order to support 

sustainable industrial waste management. 

2.1.2.2 Waste behavior in the construction industry theory 

Construction industry theory of waste management refers to an effort towards 

scientification of waste management (Teo et al., 2001). In order to effect such 

scientification and to evolve any theory in waste management, an effective tool is 

needed that can be applied in an encompassing schematic view (Teo et al., 2001). 

The Theory of behavior in waste management is incidental in an effort to organize 

the diverse variables of the industrial waste management system (Pohjola, 2001). 

The theory helps industrial managers improve operatives' attitudes towards waste 

management through adaptation of proper industrial waste management system (Teo 

et al., 2001).  

2.1.2.3 Industrial ecology and waste management theory 

Industrial ecology and waste management theory states that “the exchange of waste 

materials between different industrial sectors where the 'waste' output of one industry 

becomes the 'feedstock' of another” (Pangram, 2004). For example, the excess steam 

from an electrical generating industry can be used as a heat source for a nearby 
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chemical manufacturer industry; the fly ash from a coal fired generating industrial 

can be used as an input for the cement industry (Pangram, 2004). According to latter 

author, industrial ecology theory represents a relatively new and leading edge 

paradigm for business; it emphasizes the establishment of public policies, 

technologies and managerial systems which facilitate and promote production in a 

more co-operative manner; implementing industrial ecology involves such things as 

life cycle analysis, closed loop processing, reusing and recycling, design for 

environment and industrial waste exchange; technologies and processes that 

maximize economic and environmental efficiency are referred to as eco-efficiency.  

Industrial Ecology (IE) is an approach to industry-environment interactions to aid in 

evaluating and minimizing impacts (Pongrácz, 1999). IE, as applied in 

manufacturing, involves the design of industrial processes and products from the 

dual perspectives of product competitiveness and environmental interactions, this 

systems-oriented vision accepts the premise that industrial design and manufacturing 

processes are not performed in isolation from their surroundings, but rather are 

influenced by them and, in turn, have influence on them. IE seeks to optimize 

resource use, energy and capital from virgin material, to finished material, to 

component, to product, to obsolete product, to disposal and, eventually, re-

integration into the material cycle (Allenby, 1995). According to the latter author, 

one of the most important concepts of IE is that, like the biological system, it rejects 

the concept of waste i.e in nature, nothing is eternally discarded; in various ways, all 

materials are re-used, generally with great efficiency. Similarly, in the industrial 

world it should be realized that wastes are merely residues that the economy has not 

yet learned to use efficiently (Allenby, 1995).  
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One of the goals of an IE system, at the industry level, is that every material that 

enters the process will leave the process as a marketable product (Pangram, 2004). 

This can be expressed also in the manner that there will not be a product without a 

purpose leaving the process and not one that will be without an owner, as well, in an 

Industrial Ecology loop, every product is designed so that it can be used to create 

useful products after the end of its lifecycle (Pongrácz, 1999). This would mean that 

after the product has fulfilled its Purpose, or does not perform in accordance with its 

Purpose, it would be assigned another Purpose (Allenby, 1995). One of the most 

important concepts of IE is that, like the biological system, it rejects the concept of 

waste (Allenby, 1995; Pongrácz, 1999). 

The successful establishment of industrial ecology linkages requires continuing 

implementation of projects that identify industrial ecology opportunities (Pangram, 

2004). The latter author insist that, Governments, industries, academics-and other 

organizations which focus on establishing the right institutional, fiscal and policy 

environment for the practical implementation of pollution prevention technologies, 

sustainable technologies and industrial ecology-can help to ensure prosperity for 

their citizens and secure an important role for their countries in global efforts to 

achieve sustainable development. 

2.1.3 Theoretical Literature Review  

2.1.3.1 An Overview on Waste Management  

Waste management refers to the storage, collection, transfer, recycling, and final 

disposal of wastes (Furedy, 1990). According to Yhdego (1997) and Nardi (2003) 

classification of wastes based on physical properties, chemical wastes, biological 
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wastes, hazardous wastes and toxic wastes. Industrial wastes could be liquid, solid 

and gaseous wastes of a hazardous nature produced by industries (Furedy, 1990; 

Mumba, 2010). The issues of waste management become seriously in many 

countries due to the lack of proper environmental management system which 

accentuates environmental and public health risks (Emongor et al., 2005; Phiri et al., 

2005). Adekunle et al. (2010) observed that, improper disposal of waste in open 

areas is a potential health hazard, pollutes the air, land and water and sometimes with 

extremely bad odour.  

Based on the type of industrial wastes, various types of wastes can be discharged into 

the environment directly or indirectly or through public sewer lines (Glyn et al., 

1996). Different nature of wastes and possible risks cause, then appropriate waste 

management is essential to maintain a healthier environment (Furedy, 1990; UNEP, 

2008).  

A high variability in waste management routine exists worldwide, mainly due to the 

underlying socio-economic factors (Saad et al., 1984; Cairncross et al., 1996; Glyn et 

al., 1996; Schubeler, 1996; Thomas-Hope, 1998; Kaseva, 2003; Fakayode, 2005; 

Kanu, 2005; UNEP, 2007). For instance, industry waste can be discharged into the 

environment directly or indirectly without treated or partially treated (Glyn et al., 

1996). Waste management has become a major issue of concern for many 

developing nations (Thomas-Hope, 1998). Industrial waste management such as, 

collection, treatment, transport and disposal systems of many countries are grossly 

inadequate; such incremental growth will pose very serious challenges (Kanu, 2005). 
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2.1.3.2 Effect of facilities on waste management 

In the middle and low-income countries of the region, waste collection and transfer 

tend to be labour-intensive and are undertaken by personnel directly employed by the 

municipal authorities (Fakayode, 2005). The collection systems are relatively 

inefficient as the collection vehicles and containers are not fitted with compactors, 

necessitating the transportation of loose waste and, hence, imposing a constraint on 

the capacity of the collection system and associated waste handling (Thomas-Hope, 

1998). The lack of efficient transfer facilities represents a weak link in the waste 

collection and transportation system (Schubeler, 1996).  

Kaseva et al. (2003) reported that, most societies in both developed and developing 

countries and its local governments are usually responsible in solid and liquid waste 

management; from the initial phase of waste collection, to the last phase of the 

disposal of waste. However, in developing countries the management of solid and 

liquid waste is poor compared with the developed countries (Kaseva et al., 2003). 

The reasons for this scenario range from unavailability of facilities for waste 

management, financial limitations, poor government management and lack of 

technical expertise for waste management planning and operation (Cairncross et al., 

1996; UNEP, 2008). According to Mwanthi et al. (1997) lack of involvement, public 

awareness, institutions and information among inhabitants on the importance of 

proper waste management seems to be the main reason for widespread of waste such 

as solid, liquid, and gaseous. As result, waste generated end up in the environment in 

an unacceptable ways of disposal mostly without treatment (Osaki, 1998, UNEP, 

2007).  
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2.1.3.3 Impact of waste on the environment 

Industrial waste contamination of natural water bodies has emerged as a major 

challenge; country like Thailand Estuaries and inland water bodies, which are the 

major sources of drinking water country, are often contaminated by the activities of 

the adjoining populations and industrial establishments (Traichaiyaporn et al., 2008).  

In many African countries industrial waste management entailed a tremendous 

increase in discharge of a wide diversity of pollutants. The former has caused 

undesirable effects on the different components on the environment such as water 

bodies, land and air (Saad et al., 1984; Fakayode, 2005). 

2.1.3.4 Effect of waste on environmental degradation 

According to Osibanjio et al. (2011), water bodies near to industrial area in Nigeria 

have been extremely affected from disposal of waste which can alter the physical, 

chemical and biological nature of the receiving water body. Improper waste 

management is causing environmental and health problems in a number of 

developing (UNEP, 2008). Adekunle et al. (2010) observed that, improper disposal 

of industrial waste in Nigeria is still poor due to improper waste disposal to the open 

areas, and eventually it result to health hazard, pollutes the air, land and water and 

sometimes with extremely bad odour.  

2.1.3.5 Solid waste management 

Solid material include various nature and forms of wastes such as metals, paper- 

based wastes, plastic materials (bags, containers), organic solids and wood materials  

(Cointreau, 2006). Management of solid waste based materials depends on nature 
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and level of technology (Mumba, 2010). In most developed countries, garbage 

separation is practiced, and most of kitchen waste would undergo biomass 

conversion; paper based wastes would be recycled. Few developing countries do 

garbage separation, which hinder recycling (UNEP, 2009). However there are no 

proper regulations/ guidelines on disposal on developing countries; most commonly 

practiced disposal is dumping on open land (UNEP, 1997).  

In developing countries solid waste management is a major responsibility of local 

governments and typically consuming between 20 and 50 percent of municipal 

budgets (Van et al., 1999). Developing countries have solid waste management 

problems different than those found in fully industrialized countries (UNEP, 2009). 

Indeed, the very composition of their waste is different than that of „developed‟ 

nations due to having poor technology of waste management such as lack of facilities 

for waste collection, separation, storage and transport (Cointreau, 1982; Mbande, 

1996).  

2.1.3.6 Liquid waste management 

Variability exists in liquid waste management worldwide (Phiri et al., 2005; 

Sangodoyin, 1995; UNEP, 2007; Traichaiyaporn et al., 2008; Kanu, 2011). In 

developed countries most liquid based wastes should undergo treatment before their 

disposal depending on the source and nature of wastes (Phiri et al., 2005). Recycling 

of water from liquid waste is common in development countries (UNEP, 2009). 

However, in most developing countries less is done on treatment of liquid waste 

(UNEP, 2008). According to Sangodoyin (1995), industrial effluent contamination of 

natural water bodies has emerged as a major challenge in developing and densely 

populated countries like Nigeria. River systems are the primary means for disposal of 
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waste, especially the effluents from industries that are near them (Kanu, 2011). 

Untreated industrial wastewaters in many developing countries entering water bodies 

represent source of environmental pollution (Emongor et al., 2005). Waste water if 

not well treated affects both the water quality as well as the microbial and aquatic 

flora (Kanu et al., 2011). Most industrial effluents are characterized by their 

abnormal turbidity, conductivity, biological oxygen demand (BOD), chemical 

oxygen demand (COD), total suspended solids (TSS), , and total hardness (Emongor 

et al., 2005; Phiri et al., 2005).  

Waste waters from industries such as textile, soap factory fish processing industries, 

are believed to give a broad outline of industrial wastes as well as disposal problems 

due to poor waste management (Glyn, 1996). As a result of improper liquid waste 

management estuaries and inland water bodies, which are the major sources of 

drinking water in most countries, are often contaminated by the activities of the 

adjoining populations and industrial untreated waste waters (Fakayode, 2005).  

2.1.3.7 Waste management in Tanzania 

The Nation Environmental Management Council (NEMC), (URT, 2004), points out 

poisonous and hazardous materials into ground water as come from industrial 

activities and other anthropogenic activities.  Like many other countries, Tanzanian 

face a big challenge with regards to coping with the increasing amounts of waste 

piled and dumped in uncontrolled manner in different areas (Osaki, 1998). Waste 

recycling is only a partial solution to this problem since the industry in Tanzania is 

still in early development and waste management is too low (Mumba, 2010; 

www.roundtableafrica.net). 
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Like many other countries, Tanzanian urban and rural areas face a big challenge on 

waste management with regards to coping waste management system (Mumba, 

2010). The problem of improper waste management in Tanzania causes by industries 

and other anthropogenic activities still increasing and reflect great impact to the 

environmental (Mkuula and Mpendazoe, 1991; Osaki, 1998; Mumba, 2010). The 

increasing amounts of waste piled and dumped in uncontrolled areas in Tanzania still 

problem and too low (www.roundtableafrica.net). NEMC (1999) reported that, in 

Tanzania waste management is gradually becoming a serious due to limited sorting 

at source and improper storage, collection, transportation, treatment and final 

disposal; the former implies that significant proportion of the waste generated end up 

in the environment in an unacceptable ways of disposal which accentuates 

environmental and public health risks. For instance, in Mwanza city north western 

Tanzania most industries operating have limited wastewater treatment facilities 

(DANIDA, 2008). Some industries have installed small treatment units although 

these are generally of limited capacity (DANIDA, 2008). Some industries are close 

to the lakeshore thus leading to the discharge of raw or semi treated wastewater 

directly into Lake Victoria (DANIDA, 2001). The present capacity of Mwanza City 

council to manage waste is still very limited because most industries lack proper 

waste management system (DANIDA, 2002). 

2.2 Empirical Literature Review 

2.2.1 Global Impacts of improper waste management  

Santra (2001), reported that 80.8% of the compound worldwide ascribed to unsafe 

water, sanitation and hygiene caused by industrial activities and other anthropogenic 

http://www.roundtableafrica.net/
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activities, mostly occurring in developing countries Internationally the trend shows 

that industrial waste disposal toward water source account 20% (UN, 2007). In many 

cities of developing countries private or public systems of waste management are 

inadequate, only able to collect between 30 to 50 percent of solid wastes. Most cities 

dispose wastes in ways often detrimental to the environment such as open burning, 

burying and dumping in water channel (Hoornweg and Thomas, 1999). 

In countries such as Japan, and Singapore, waste management such as transfer 

stations are used as a means of gathering waste from a sub-division of the city, 

compacting the waste to maximize transportation efficiency and then transferring the 

waste to larger haulage vehicles for delivery to the city‟s disposal sites. In addition, 

transfer stations often serve as material recovery centers where recyclables are 

separated for reuse/recycling (Schubeler, 1996). Waste separation and recycling are 

practiced with high efficiency following available waste management regulations 

(Hoornweg and Thomas, 1999).  

2.2.2 Impact of improper waste management in Africa 

A study on water quality of Ogun River in Nigeria in which industrial effluent from 

Lagos and Abaekuta cities is discharged into the river. Dumped wastes waters have 

been attributing to altered levels of turbidity, oil and grease e.t.c (Jaji et al., 2007). 

Industrial wastes and emissions contain toxic and hazardous substances most of 

which can be detrimental to human health, and the environmental, these include 

heavy metals such as lead, chromium and mercury, and toxic organic chemicals such 

as pesticides, polychlorinated biphenyls (PCBs) polyaromatic hydrocarbons (PAHs), 

petrochemicals and phenolic compounds (Jaji et al., 2007). Also, (Kanu et al., 2011) 

in study comment that industrial wastewaters entering a water body represent a 
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heavy source of environmental pollution in Nigerian rivers, industrial wastewaters 

entering a water body represent source of environmental pollution, and it affects both 

the water quality as well as the microbial and aquatic flora.  

In his study conducted at River Msimbazi in Dar e s Salaam (Ak‟habuhaya et al., 

1988), noted that, industrial effluents can containing  a variety of substances 

depending on the type of industry it comes from, the most dangerous compound 

being those containing heavy metals such as mercury, silver and lead that are very 

poisonous. In addition,  Ak‟habuhaya and Lodenius (1988) indicates that, the 

detection of high levels of heavy metals (zinc, copper, lead, chromium, manganese, 

iron, nickel and cadmium) in Msimbazi River is evidence of the effect of the 

environmental contamination emanating from industrial effluents in Dar es Salaam 

Tanzania. The latter observations are further supported by the work of Osaki (1998) 

in Dar es Salaam Tanzania who pointed out lack of proper disposal mechanisms. 

According to the latter author, it suggests that, chemical pollutants would most likely 

contaminate water bodies such as swamps, rivers, lakes, and ocean, land and 

eventually could end up in contaminating domestic waters.  

Osaki (1998), examined industrial waste management in Dar es slaam-Tanzania, 

finding that some industries do not have proper disposal mechanisms for the latter 

chemical pollutants, these chemicals filter easily into water such as lakes, swamps, 

rivers and land, eventually they might end up contaminating domestic water could be 

associated to diseases outbreak such as water borne diseases and even death of 

phytoplankton and micro fauna species (Osaki, 1998).  Improper liquid waste 

management is being exacerbated by the lack of proper industrial waste management 

system (Mkuula and Mpendazoe, 1991). 
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According to National Environment Management Council (NEMC, 1999), over 70% 

of diseases attended in health facilities in the country are water and sanitation related. 

The main pollution sources include municipal wastewater, industrial effluent, and 

leachate from dumpsites, agricultural activities, and gaseous emissions from 

industrial establishments and transportation activities. It has also been estimated that 

only 20-30% of the generated urban waste being collected and deposited off in 

Tanzania (Chinamo, 2003). 

Mkuula and Mpendazoe (1991) examined industrial waste in Tanzania, findings 

shows that most important industrial air pollutants include sulphur dioxide, nitrogen 

oxides and hydrocarbons. Industrial wastes may contain heavy metals such as 

mercury, chromium, lead and cadmium; salts of cyanides, nitrites and nitrate; organic 

matter, micro-organisms and nutrients; and toxic chemicals such as pesticides. 

Available information in Tanzania (Mkuula and Mpendazoe,  1991; Osaki, 1998) 

show important valleys, lakes and rivers that are polluted with industrial waste are 

the Msimbazi river in Dar es Salaam, Ngerengere river in Morogoro, Themi river in 

Arusha, Lake Victoria at Mwanza, Bukoba and Musoma, rivers Karanga, Njoro and 

Rau near Moshi, and river Kiwira in Tukuyu district. Similarly there different 

sources of pollution in Tanzania and in East Africa, including other types of 

factories, such as cement factories, fertilizers and chemical factories (Mkuula and 

Mpendazoe, 1991; Osaki, 1998).   

According to DANIDA report (2001) most of the treatment of industrial wastes is in 

the form of uncontrolled dumping or burning inside the individual industry premises. 

According to Mwanza City Council Profile (MCC, 2008), it is difficult to know the 

exact amount of produced solid and liquid.  The industries do not officially keep 
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record on the quantity of waste generated (DANIDA, 2008). In addition, DANIDA 

(2009) noted an estimated rate of solid waste generated in the Mwanza City of 

between 0.6 – 0.75 kg per capital per day, thus the amount of solid waste from 

domestic, institutional and commercial activities is estimated at about 375, 000-kg 

day. Industrial solid waste, largely from factories and industries, is assumed to be in 

the region of 500,000 kg 1 day. On a daily basis therefore, about 875 tons of solid 

waste are generated in Mwanza city (DANIDA, 2009). 

2.3 Waste Disposal  

Available information show wide range of waste disposal systems ranging from 

landfill (Medina, 2002), open dumping (Marshal, 1995), ocean dumping (Marshal, 

1995), incarnation and recycling (Santra, 2001). Other available approaches of waste 

management and waste minimization s reviewed by (Santra, 2001; Cunningham and 

Cunningham, 2007).  

Methods employed in the disposal of industrial wastes are broadly the same as those 

used to dispose of municipal waste and comprise open dumping, land filling and 

incineration (Traichaiyaporn et al., 2008). In many countries in the world non-

hazardous industrial solid waste is accepted at either open dumps or landfills along 

with municipal solid wastes, although where facilities are available potentially 

hazardous industrial solid waste are disposed of either in secure landfills or is 

incinerated (World Bank, 1998). 
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2.3.1 Landfill  

Landfill is disposal method on which wastes are burying in specific site, and this 

method is remains common practice in most countries (www.mhhe.com). According 

to Medina (2002), the major models of disposal of solid waste in the United States 

are land filling or dumping. 

2.3.2 Open dumping 

Open dumping is unregulated dumping method of waste disposal on which waste left 

in giant piles, exposed to the wind and rain, as well as rats, flies and other vermin 

(Marshal, 1995). Most developed countries forbid open dumping, at least in 

metropolitan area, but illegal dumping is still a problem in most developing 

countries, until recently, no one knows the volume of solvents and other chemicals 

disposal off by similar methods (Marshal, 1995). The increasing these toxic 

chemicals are showing up in the ground water supplies (Cunningham and 

Cunningham, 2007). According to Marshal (1995), open dumpsites are a major 

problem to the environment, especially on the air and water that the people use. 

Marshal also findings that dumpsites emit obnoxious odours and smoke that cause 

illness to people living in, around, or closer to them. 

2.3.3 Ocean dumping 

Ocean dumping is method on which wastes such as bottles, cans, and plastic 

containers, are dumped at sea, beaches, even in remote regions are littered with the 

non degradable flotsam and jetsam  of industrial society (Marshal, 1995; Santra, 

2001). Until recently, many cities in developed countries such as United States 

http://www.mhhe.com/
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dumped municipal refuse, industrial waste, sewerage, and sewerage sludge in the 

ocean (Santra, 2001). 

2.3.4 Incineration 

Incineration is a method in which solid organic wastes are subjected to combustion 

so as to convert them into residue and gaseous products (Michigan, 2003). 

Incineration is carried out both on a small scale by individuals and on a large scale 

by industry; it is used to dispose of solid, liquid and gaseous waste (Santra, 2001). 

Incineration is common in countries such as Japan where land is scarcer, as these 

facilities generally do not require as much area as landfills (UN Environmental 

Protection Agency, 2006).  

2.3.5 Recycling 

According to (Countreau, 2006) recycling is the processing of discarded materials 

into new useful products, for instance, old aluminum cans and glass bottles are 

usually melted and recast into new cans and bottles. Other recycling processes turn 

old materials into entirely new product, old tires, for instance, are shredded and 

turned into rubberized road surfacing, recycling is usually a better alternative to 

either dumping or burning wastes (Eldon and Bradley, 2002; Countreau, 2006). 

Recycling of waste in developed countries is more advanced and is usually a better 

alternative to either dumping or burning wastes (Santra, 2001). However, recycling 

of waste in developing countries is minimal and this create problem on waste 

management (Osibanjio et al., 2011). Disposals of waste in developed countries is 

well practices managed and effective, however, disposal of waste is given relatively 
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low priority in many countries of the third world countries (United Nations, 1995; 

WB, 1998).  

2.3.6 Biological reprocessing  

This is disposal methods on which waste materials that are organic in nature, such as 

plant material, food scraps, and paper products, can be recycled using biological 

composting and digestion processes to decompose the organic matter (Fakayode, 

2005). Methods of biological decomposition are differentiated as being aerobic or 

anaerobic methods, though hybrids of the two methods also exist, an example of 

waste management through composting is the Green Bin Program in Toronto, 

Canada, where Source Separated Organics (such as kitchen scraps and plant cuttings) 

are collected in a dedicated container and then composted (Countreau, 2006). 

2.3.7 Integrated waste management 

Integrated waste management using LCA (life cycle analysis) attempts to offer 

options for waste management, for mixed MSW (Municipal Solid Waste). A number 

of broad studies have indicated that waste administration, then source separation and 

collection followed by reuse and recycling of the non organic fraction and energy 

and compost/fertilizer production of the organic waste fraction via anaerobic 

digestion to be the favoured path (Brownfieldsnet.org, all). 

2.3.8 Waste minimization 

Waste Minimization refers to the method of waste management on which prevention 

of waste material being created (Marshal, 1995), also known as waste reduction. 

Methods of avoidance include reuse of second-hand products, repairing broken items 
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instead of buying new, designing products to be refillable or reusable (such as cotton 

instead of plastic shopping bags), and encouraging consumers to avoid using 

disposable products (such as disposable cutlery), removing any food/liquid remains 

from cans, packaging, and designing products that use less material to achieve the 

same purpose, for example, light weighting of beverage cans (Nardi, 2003). 

2.4 Influence of legislation on waste management  

High variability exists on legislation on waste management world deepening on 

specific underlying socio-economic, technology and financial factors in different 

countries. However, the international standard organizations ISO represent one of the 

universal binding documents on proper waste management as stipulate in 17 articles. 

The ISO environment guidelines include environmental policy, planning, 

monitoring, auditing, and management review (Delmas, 2003; Burden, 2010). 

As requirement, each country, should implement the world ISO environmental 

standard through established environmental management bodies Florida and Davison 

(2001). The implementation of ISO standards has attained at different levels in 

different countries with high achievement in developed countries compared to 

developing countries (Gastl, 2009). However, account on available legislation on 

environmental management in this section is limited to Tanzania.  

Available environmental legislation in Tanzania include National environmental 

policy (URT, 1997), National environmental management act No. 20 of 2004 

(EMA), (URT, 2004), as well as by-laws and the associated amendments, as 

stipulated by the specific bodies (central government; local government authority, 

district councils and village governments). A brief account on the National 
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environmental policy, (URT, 2004), National environmental management Act (URT, 

2004) and environmental management regulations, by-laws as stipulated by Mwanza 

city council; Nyamagana and Ilemela municipalities (MCC, 2008) are presented. 

2.4.1 National Environmental Management Policy 

The National Environmental Policy (URT, 1997), sets overall framework for 

environmental management issues in the country. The policy promotes 

environmental health related programmes, including; hygiene, proper waste 

management through improving waste collection, separation, transport, recycling and 

disposal,  pollution control, proper waste management, reduces pollution load to the 

environment and reduces risks to human health. Environmental management is a 

multi-sectoral undertaking whose success depends on cooperation of different 

stakeholders including government agencies responsible for various aspects of the 

environment, NGOs, CBOs (URT, 1997). National Environmental Management 

Council (NEMC) is the leading advisory, coordinating and regulatory agency 

responsible for the protection of the environment and sustainable use of natural 

resources in Tanzania. Its main functions are to ensure environmental sustainability 

by ensure proper waste management (EIA) (URT, 1997).  

According to the 2004 Environmental Management Act (EMA), (URT, 2004), every 

Region in Tanzania should have a regional environmental management expert who is 

responsible for advising local authorities on matters relating to the Environmental 

Management Act.  
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2.4.2 National Environmental Management Act 

The Environmental Management Act (EMA) No. 20 of 2004 (URT, 2004) is the core 

legislation for all environmental issues in the country (URT, 1997). The sustainable 

industrial development policy started (1996-2020), so as to achieve sustainable 

industrial development, promotes industrial development with less Pollution, and 

promotes efficient use of resources and recycling activities.  

The National Environmental Management Act (EMA) (URT, 2004) provides 

principles for environmental management; impact and risk assessments; prevention 

and control of pollution; waste management; environmental quality standards; public 

participation; compliance and enforcement. Main objective of EMA is to protect the 

environment against pollution and promote sustainable management of the 

environment. Responsible bodies including High Vice President‟s Office National 

Environment Management Council (NEMC) Local Government Authorities and all 

stakeholders (URT, 2004). 

According to the law, local authorities are responsible for among others: waste to be 

separated at source and the involvement of private companies and NGO‟s herein; 

waste to be managed sustainably including collection, transferring, disposal (URT, 

1997). The Local Government Authorities have been granted powers under section 

139 of EMA (URT, 2004) to ensure that various categories of wastes in either solid, 

liquid or gaseous forms are prevented or minimized in their areas of jurisdiction such 

as collection, segregation, storage, treatment, transportation, and disposal of waste 

from various producers in both urban and rural area. 
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2.4.3 Environmental management regulations and by-laws 

It further stipulated (URT, 2004), each city, municipality, district, town council and 

even township, ward, village and neighborhood should appoint an Environment 

Management Officer responsible for implementation and monitoring of the act 

through by-laws and regulations including fines, Polluter Pays, Principle, which 

requires that any person causing adverse effect on the environment  shall be required 

to pay in full social and environmental costs of avoiding, mitigating, and or 

remedying those adverse effects EMA (URT, 2004). The latter National regulation 

on environmental management have been adopt by the local government authority 

though formulation of specific environmental management by-laws.  

Under No.109.-(1), EMA (2004) stated that “Any person who knowingly puts or 

permits to be put or to fall or to be carried into any stream, so as either singly or in 

combination with other similar acts of the same nature or interfere with its due flow 

or pollute its waters, or puts solid refuse of any manufactory or manufacturing 

process, or puts any rubbish or any other waste or any putrid solid matter into such 

stream, commits an offence”. No.110 (2), EMA (2004), stated that “A person who 

discharges any hazardous substance, chemical, oil or mixture containing oil in any 

waters or any other segment of the environment commits an offence”. Part II, No. 

5(2a) of EMA (2004), stated that every person, organization should prevent, stop or 

discontinue any activity or emission of any waste, which is likely to cause harm to 

human health or the environment. Parts II, No. 5(2b) require that any ongoing 

activity or emission be subjected to an environment audit or monitoring. 

Mwanza city environmental management by laws of 2000 includes G.N NO.359 on 

which waste management including collection and disposal charge. According to by- 
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laws  state that “There shall be paid in every financial year by every member of the 

public for refuse collection charges and in such manner as is provided in schedule 

“C” upon failure to pay refuse collection charges or any part thereof in time, a 

member of the public shall be liable to a penalty of 25% of the refuse collection 

change or any part thereof for a period of one month after payment is due and shall 

also be guilty of maintenance under By-laws 22 here for”, also the Mwanza city 

council shall arrange for disposal of trade and domestic refuse collected respectively 

from premises. “Any person depositing refuse other than in accordance‟s with the 

direction of the Municipal Council shall be guilty of an offence under By-laws 26 

here to”. 

2.5 Environmental Management System  

Environmental management system (EMS) consists of internal policies, assessments, 

and implementation actions that affect the entire enterprise and its relationship with 

the natural environment. Such systems are increasingly being recognized as 

comprehensive mechanisms for improving environmental and business performance 

(Burden, 2010).  

An Environmental Management System (EMS) is a tool encompassing practices, 

processes, resources and responsibilities, for implementing environmental 

management (Boiral, 2007). The EMS should enable organizations to achieve and 

demonstrate ongoing compliance with environmental regulations (Bernard et al., 

2005).  

According to Burden (2010) an environmental management system (EMS) serves as 

a tool to improve environmental performance, provides a systematic way of 
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managing an organization‟s environmental affairs, is the aspect of the organization‟s 

overall management structure that addresses immediate and long term impacts of its 

products, services and processes on the environment and gives order and consistency 

for organizations to address environmental concerns through the allocation of 

resources, assignment of responsibility and ongoing evaluation of practices, 

procedures and processes, and focuses on continual improvement of the system 

(Gastl, 2009; http://www.envirocip.com/downloadables/summary-of-basic-cip-

concept.html). 

Holt (1998) in his study in UK has identified the perceived benefits of accreditation 

to an environmental management system standard in company. The benefits include 

reduced risk, lower insurance premiums, cost savings, regaining new and old 

customers, and a broad competitive advantage. In addition, EMS would help the firm 

to address all of the legal, commercial and other challenges related to the 

environment management (Chin and Pun, 1996). Hughes (1996) also, Chin  in his 

study noted that, a good EMS would help identify the opportunities for cost savings 

in the areas of raw material management, waste reduction, and elimination of 

pollution, energy efficiency and prevention and mitigation of accidents. 

2.5.1 Key Elements of EMS 

The international of EMS standards have been developed by the International 

Organization for Standardization (ISO) based in Sweden under ISO, 17 standards 

were set in 1996 (Florida, 2001). Following existing variation in technologies 

between countries, the 17 ISO standards are being adopted at different levels. 

However, any EMS should make sure to address the five key elements, namely, 

http://www.envirocip.com/downloadables/summary-of-basic-cip-concept.html
http://www.envirocip.com/downloadables/summary-of-basic-cip-concept.html
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policy statement, environmental management programs implementation, monitoring, 

auditing, and management review to (Gastl 2009; Burden 2010).   

2.5.1.1 Policy statement  

Policy statement refers to a statement of the government corporate; and organizations 

commitment to the environmental aspects and impacts through identification of 

environmental attributes of the products, activities and services, and their effects on 

the environment; legal and other requirements. The organization should identify and 

ensure access to relevant environmental laws, regulations, and by-laws, objectives 

and targets and environmental management program (Burden, 2010). 

Many parts of Tanzania and Mwanza city in particularly, could be associated with 

poor implementation of legislation and regulations governing environmental 

management and waste management in particularly as pointed out by (Mkuula and 

Mpendazoe 1991); which represents a common characteristic in many developing 

countries, including Tanzania. Ongoing spread of waste in Mwanza city could be 

associated to poor implementing of policy and by-laws governing industrial waste 

management (DANIDA, 2008).  

2.5.1.2 Environmental management program  

Program implementation refers to set environmental goals for the organization and 

plan actions to achieve objectives and targets; to establish roles and responsibilities 

within the organization such as training, awareness and competence (Gastl, 2009). 

The former author pointed out other roles including, ensure that employees are aware 

and capable of their environmental responsibilities and communication (i.e. develop 
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processes for internal and external communication on environmental management 

issues); to maintain information about the EMS and related documents ( i.e. ensure 

effective management of procedures and other documents such as operational 

control, identify plan and manage the organization‟s operations and activities in line 

with the policy, objectives and targets and significant aspects); to prepare procedures 

for preventing and responding to potential emergencies for preventing and 

responding to emergencies (Gastl, 2009). Program identification should be regularly 

monitored and audited against stipulates in the environmental policy (Boiral, 2007). 

2.5.1.3 Monitoring 

According to (Burden, 2010), Monitoring refer to measuring activities and track 

performance including, periodic compliance evaluation; evaluation of compliance 

(i.e. develop procedure to periodically evaluate environmental compliance with legal 

and other requirements); corrective and preventive action; the latter author pointed 

out other roles of environmental monitoring to include identify and correct problems 

and prevention recurrences; records keeping of EMS performance Delmas (2000) 

reported that low monitoring on waste management due to lack of EMS 

implementation. 

2.5.1.4 Auditing  

Environmental Management System (EMS) audit refers to periodical verification on 

adherence that the EMS is being abide to, effective and achieving objectives and 

targets as stated by the corporate/organization (Hughes, 1996; Bernard et al., 2005). 

According to Pfliegner (1996), lack of evaluation and auditing on waste management 

is an obstacle in implementation of EMS in less developing countries. The 
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environmental management auditing acts as an important in part on environmental 

management review in line to environmental policy statement (Bernard et al., 2005). 

2.5.1.5 Management review 

Management Review refers to review of the EMS. Ideal review should include both 

auditing so as to evaluate internal or external performance and thus abide and 

maintain to the set standards by reviewing all documents, procedures and objectives 

within the organization (Delmas, 2000; Chin et al., 2002; Medina, 2002). However, a 

wide skeptism as started in the policy statement abide to EMS including review of 

their performance on waste management. The environmental management review 

should reflect all the five key elements of environment management systems as 

summarized in figure 1. However, wide variability exists on specification in the 

particular EMS in different organizations, depending of the nature of the products 

and the likely impacts on the environment. For instance EMS a given 

industry/factory should detail the necessary prerequisites associated to the specific 

industrial waste. A brief review on EMS as related to industrial waste management is 

presented in section 2.5.2.  
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Source: Gastl, (2009). 

Figure 1: Five key elements of environmental management system 

2.5.2 Implementation of EMS on industries 

Appropriate EMS allows organizations to control the environmental impact of all 

their activities, products and services in compliance with their self declared 

environmental policy and objectives (Florida et al., 2001). According to Boiral 

(2007), EMS conforms to certain standards, whether national and international; it 

provides the structural framework for an organization to deal with its environmental 
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issues. However, these standards should be in line with both National and 

international EMS standards.  

Delmas (2002) proposed that industries should ensure that the objective of adoption 

of EMS is clearly understood and supported by all employers as their role and 

responsibilities may change accordingly after decision on waste management. The 

management has to establish additional systematic program and procedures, put extra 

effort in developing activities, which is required under EMS (Chin et al. 2002). The 

latter author suggested that the implementation of EMS could be easy by creation of 

a management structure that encourages integration between environmental issues 

and all industries on waste management. 

The National Environmental Management Council, under the Vice President‟s 

Office, is responsible for overseeing all Environmental matters as stipulated in the 

National Environmental Act (2004), URT (2004). Thus the environmental 

management of the city council is based on the laws of the country such as 

Environmental Management Act of 2004 (EMA), (URT, 2004) as well as regulation 

and laws set. By-laws set by the city council, which forms the basis for the support 

mechanism for policy implementation for instance, National Environmental Policy 

(1997).  

2.6 Factors affecting waste management 

Factors affecting waste management have been reviewed worldwide (Renzori, 1994; 

Mkuula and Mpendazoe1991; Mark, 2006; UNEP, 2008; Adekunle et al., 2010; 

Mumba, 2010),  to include lack of facilities, limited technology, financial constraints, 

lack of expertise, weak and poor enforcement of existing legislation, lack of profit, as 
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well as lack of management commitment. Improper waste management is one of the 

challenges facing any urban area in the world (UNEP, 2008). Waste collection, 

transfer and of waste have been generally poor in developing countries compared to 

developed countries because of differences technologies on waste management 

(Osibanjio et al., 2011). The latter authors insist that, in absence of waste 

management problem is mostly going to remain.  

2.6.1 Facilities 

Effect of facilities and its limitation on waste management has been reviewed by 

Nardi (2003), UNEP (2007) and Osibanjio et al., 2011). Osibanjio et al. (2011) 

points out factors affecting waste management including lack of enough facilities, for 

example, dustbins for waste collection and separation, and vehicles for transportation 

are barriers hindering waste management in many countries.  According to Nardi, 

(2003), in developing countries few cities have established well-designed transfer 

stations with sufficient facilities, equipment and vehicles to manage and process their 

collected waste. The lack of coordination and overlapping of responsibilities among 

various government agencies and different levels of local governments are also 

known to contribute to improper handling (UNEP, 1997). Furthermore UNEP report 

(1997) asserts that in developing countries with few waste management facilities 

industrial wastes are often dumped on private land or are buried in dump pits within 

or adjacent to the site of the industrial facility from which it has emanated. In those 

developing countries with few waste management facilities, industrial waste is often 

dumped on water bodies, private land or is buried in dump pits within or adjacent to 

the site of the industrial facility from which it has emanated (UNEP, 1997).  



43 

2.6.2 Infrastructures 

Limitation of infrastructures on improved waste management has reviewed widely 

(Renzori, 1994; Mark, 2006; Mumba, 2010) mainly as related to waste collection, 

transport and disposal. 

According to Renzoni (1994) and Marc (2006) assert that lack infrastructure limit 

waste management mainly associated with poor existing sewerage system, traffic 

ways and facilities for the waste collection, treatment and disposal. Generally, a great 

deal of time is lost in transporting waste, vehicles sometimes need several hours just 

to travel from the city to the dump site/landfill site because of the heavy traffic and 

crowded streets (Mumba, 2010).  

2.6.3 Technology 

Available review (UNEP, 1997; Adekunle and Eniola, 2010) effect of technology on 

improved waste management is mainly due to its limitation on waste treatment; 

recycling and disposal. Technology also affects waste management systems through 

improper waste collection, treatment and disposal (UNEP report (2008). In most 

developing countries compare to developed countries, for stance, adoption of 

appropriate technologies creates many problems in developing countries for waste 

management (UNEP, 1997). In those developing countries with few waste 

management facilities, industrial waste is often dumped on water bodies, private land 

or is buried  within or adjacent to the site of the industry (UNEP, 1997). Furthermore 

DANIDA (2010) reported that poor handling and management of wastes is due to 

limited number of facilities for handling and transport to the dump site.  
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2.6.4 Financial constraints 

Kaseva et al. (2003) state that, lack of enough funds for waste management is 

gradually becoming a serious concern in developing countries compared to 

developed countries. Ezeronye (2000) stated that, financial problems undermine the 

proper management of waste especially when it requires a high level of knowledge 

and expertise as in the case of waste separation (e.g. in biodegradable and non-

biodegradable lots) and recycling. Financial problem become a barrier for proper 

storage, collection, transportation, treatment and final disposal of waste (UNEP, 

1997; Pacione, 2005).  

2.6.5 Lack of environmental specialists 

Lack of trained and qualified manpower in most countries for effecting 

environmental evaluation and auditing represents one of obstacle on waste 

management (Adekunle and Eniola, 2010). The non-availability of environment 

control equipment and shortage of experts to set up the EMS technologies in the 

country are some of the other hurdles being faced by the industrialists on 

management of waste (Pfliegner, 1996). 

2.6.6 Legislation  

Weak implementation of environmental policies, acts and by-laws has always been 

of the causes of improper waste management in developing countries (UNEP, 1996). 

Pacione (2005) claim that, illegal dumping is most leading method of waste disposal 

to developing countries, due to weak implementation of policy. In developed 

countries on the other hand, policies on waste management is strict compared to poor 

adherence on environmental legislation in developing countries (UNEP, 2006). 
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According to Delmas (2001) unclear policies in many countries on waste 

management especially developing countries lead to poor management of waste and 

this is prevention for adaptation of EMS. Also, the lack of coordination and 

overlapping of responsibilities among various government agencies and different 

levels of local government also contribute to the problem of handling waste (UNEP, 

1997; Kaseva et al., 2003). 

2.7 Conceptual Frame Work 

The conceptual framework shows the relationship between dependent variables, 

independent variables, intermediate variables and literature review.  

2.7.1 Independent variables 

Independent variables include industries which being generate waste materials such 

as organic chemicals which include; Pesticides, plastics, gasoline, oil, detergents and 

inorganic chemicals such as acids, caustics, salt, metals (mercury (Hg), silver (Ag) 

and discharge it to the environment hence impacts resulting to the water, land, air, 

and health.  

2.7.2 Intermediate variables  

Intermediate variables include environmental management system (EMS) elements 

i.e. policy, Programs, monitoring, auditing, and management review. Therefore poor 

implementation of EMS results to Poor or partially collection, separation, treatment, 

transportation and disposal of wastes. 
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2.7.3 Dependent variables 

Dependent variables include water, land and air on which result to contamination of 

industrial waste hence eruption of diseases such as cancer, diarrhea cholera and death 

to the people and Aquatic organisms. The latter is caused by lack of proper waste 

management system as explained above. 

The conceptual framework analysis is based on available literature on the subject. 

The literatures indicated that several industries may have contributed to improper 

waste management (i.e. the lack of implementation of EMS) the reasons for this 

scenario range from unavailability of facilities for waste management, financial 

limitations, poor government management and lack of technical expertise for waste 

management, planning and operation (Cairn crosset et al., 1996; Chin et al., 2002; 

Pacione, 2005). 

According to DANIDA (2001), there are many different types of industries within 

Mwanza city, which produce various kinds of waste in solid, liquid and gaseous 

form. According to my observation, industries do not have a single way of handling 

the waste but it depends on the type and size of factory. Part of the waste is buried or 

burned within the premises and some is sent to the sanitary landfill site either by the 

company or the City Council without well treated or partially treated this is due to 

the lack of appropriate technology for waste management. Some industries do not 

have proper disposal mechanism for waste generated (The world back report, 1996). 

Illegal dumping and land fill are common methods for waste disposal in developing 

countries (UN, 2008). Effects of industries waste outlined by some literatures 

include, water pollution, land pollution, diarrhea, cholera, death among organism 
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such as aquatic organism, human being (Osaki, 1998 Mkuula and Mpendazoe, 1991; 

Fakayode, 2005). Therefore poor waste management of industries such as collection, 

treatment, transportation and disposals to the environment should be avoided in order 

to keep our environmental clean. 

Figure 2: The Conceptual Framework 

 

 

 

   

 

 

 

 

 

 

 

 

Source: Documentary Review, 2011. 
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CHAPTER THREE 

3.0 RESEARCH METHODOLOGY  

Methods and techniques of data collection are presented.  Chapter three is organized 

in the following sub-sections; namely, study area, description of the study area, 

sampling frame and procedures, sample size, data collection techniques, and finally 

data analysis and presentation. 

3.1 Study Area  

The study was conducted in Mwanza city in Ilemela and Nyamagana Municipalities, 

on which the area comprised of different industries (Table 1). Mwanza City is 

located on the Southern shores of Lake Victoria in Northwest Tanzania. It covers 

1325 km
2
 of which 425 km

2
 is dry land and 900 km

2
 is covered by water. Of the 425 

km
2
 dry land area, approximately 86.8 km

2
 is urbanized while the remaining area 

consists of forested land, valleys, cultivated plains, grasslands and undulating rocky 

hilly areas (MCC, 2010). Mwanza city was selected due to increasing number of 

industries and associated poor waste disposal to the environment. Two municipalities 

have been selected for the current study due to high concentration of industrial 

wastes being disposed poorly and its impact on the environment. 
 

3.1.1 Location 

Mwanza city is located between  10º 30´- 30º 0´ South of the Equator and Longitude 

310 º 45´ - 340 º 10´ east. It lies at an altitude of 1,140 meters above sea level. The 
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physical terrain characterized by gently undulating granites with isolated hill masses 

and rocky icelberg (MCC, 2005). 

3.1.2 Climate  

Mean temperature ranges between 25.7 º C and 30.2 º C in hot season and from 15.4 

o
C to 18.6 º

 
C in the cooler months (MCC, 2006). The City experiences between 700 

and 1000 mm of rainfall per year falling in two fairly distinct seasons, between 

October and December for short rains, and between February and May for long rains 

(MCC, 2008). 

3.1.3 Soils 

Mwanza city is characterized by granites and granodiorite, physiography with 

isolated hill masses and rock inselbergs and sandy loamy soils well-drained. The 

vegetation cover is typical savannah with scattered tall trees and tall grass (MCC, 

2007). 

3.1.4 Population 

According to the 2002 Tanzania National Census, Mwanza city had a total of 

476,646 inhabitants comprising 210,735 for Nyamagana and 265,911 people for 

Ilemela municipalities. The current population   is estimated to be just above two 

million people with an annual natural growth rate of 3.2% and rural to urban 

immigration of almost 

 8 % (National Population Census, 2002). The population density is 134 people per 

km
2
, being the second in the country after Dar es Salaam (National Population 

Census, 2002; MCC, 2007). 
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3.1.5 Socio-economic activities 

Predominant economic activities in Mwanza municipality include small-scale 

farming, fishing, and commercial activities, as well as employment in the public and 

private sectors (MCC, 2002). Industrial and agricultural activities dominate the 

economy with more than 100 small to large-scale manufacturing and processing 

industries. The largest group is food and beverage processing concerns such as fish 

processing industries, cottonseed oil, breweries, and soft drinks factories, bakeries 

etc. Other industries are involved in timber processing, garages, fabricating 

workshops, ginneries, foam and plastic factories, tanneries, soap making, quarry sites 

and animal feeds production (Mwanza City Council Profile, 2008). 

3.1.6 Trade 

Mwanza is the second region after Dar es Salaam in terms of trade and industries 

(Mwanza City Council profile, 2002). There are over 1895 registered trade/industrial 

businesses in Mwanza region, which include whole sellers, retailers buying and 

selling construction equipments/materials, pharmaceuticals fuels, jewelers, textiles, 

fish, agricultural equipments/implements inputs/products; other things are industrial 

equipments and materials, industrial products such as textiles, iron bars/sheets 

(MCC, 2008). 

3.1.7 Medium industries 

 According to MCC, (2008) Mwanza city comprise of different industries (Table 1). 

Main industries include fish processing, cotton and seed oil ginneries, breweries, 

beverage factories, bakeries and biscuits; medium and small milling machines; 

timber industries; garages; fabricating workshops; ginneries; foam &plastic 
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industries; soap factories; quarry sites & animal food industries. This number is 

expected to increase due to the Government‟s efforts to build good roads and the 

rapid growth of the information technology sector (MCC, 2007). These include 

Mwatex (East Africa‟s second biggest textile mill), Nyanza Bottling, Tanzania 

Oxygen Ltd and Nyakato Steel Mills (MCC, 2007). 

Table 1: Categories of industries in Mwanza city 

Types Of industries   Number (N) 

Fish processing 6 

Breweries 2 

Textiles 1 

Food processing 6 

Garage 18 

Foam industry 2 

Soap factory 1 

Cotton seed oil industries 6 

Soft drink manufactures 2 

Still metal industries 2 

Small  and medium industries 3 

Plastic industries 1 

Edible oil mill 2 

Chemical factory 2 

Bakeries and biscuits 10 

Total  64 

Source: (MCC, 2008). 
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3.1.7.1 Other medium size industries 

These include Mwatex (East Africa‟s second biggest textile mill), Nyanza Bottling, 

Tanzania Oxygen Ltd and Nyakato Steel Mills (MCC, 2007). 

3.2 Methodology 

Various techniques for data collection were used; and both primary and secondary 

methods were used to get the validity of the study. 

3.2.1 Research Design  

Research design refers to a plan or conceptual structure within which the research is 

conducted and which shows the approach and strategy of an investigation conceived 

by a researcher (Kothari, 2004). Designing a study involves specifying exactly who 

or what is to be studied, when, how and for what purpose (Babbie, 2001). The study 

used survey method selecting case studies of Nyamagana and Ilemela mnicipalities 

of Mwanza City. The research design was qualitative and quantitative study design, 

different method of data collection was employed during collection of data, 

including; questionnaire, interview, survey, observation and documentary.  

3.2.2 Research approach 

According Kothari (2004), research approach refers an arrangement of appropriate 

condition for collecting and analyzing data in a manner that reflects the research 

purpose.  Both qualitative and quantitative research approach were employed in the 

current study. 
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3.2.2.1 Qualitative Approach  

Qualitative approach allows for the interaction between the researcher and the 

respondents thus making it possible for the research to obtain first hand data from the 

respondents. Qualitative approach was used for collection and analysis of data based 

on purposive. Qualitative approach used key informant interview, City health 

officers, NGO‟s, industrial workers, and field observation for data collection, and 

this was guided by checklist and questionnaires. Also, qualitative approach was 

useful in presenting and describing the present situation on industrial waste 

management for easy explanation of the facts to tackle research questions.  

3.2.2.2 Quantitative Approach  

Quantitative approach was similarly preferred and used in the current study to 

complement qualitative research approach. The qualitative approach enabled 

gathering and quantification of data such as socio-economic demography, and other 

numerical data from field was analyzed.  

3.2.3 Sampling Frame 

A sampling frame is a list of individuals/objects to which a sample for study is drawn 

which has the property that identifies every single element includes in our sample, 

with appropriate contact information (Kombo and Tromp, 2006). In the current 

study, the sampling frame was the list of industries managers, industrial workers, city 

health officers, organization, NGO‟s officials, and community neighboring the 

industrial  
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3.2.3.1 Sampling Units and Size 

To degenerate information on the main theme industrial/factory managers, City 

health officers, industrial/ factory workers, environmental officers, NGO Officials, 

and local communities neighboring industrial/ factory areas in Nyamagana and 

Ilemela municipalities as shown in Table 2. A total sample size of 203 respondents 

was involved in the current study. 

    Table 2: Sampling Units and Sample Size 

 

Position 

Respondents (N)  

Total Male Female 

House holds 64 51 115 

Industrial manager 16   4 20 

Industrial workers 42 18 60 

Health city officers   3 -    3 

NGOs‟ officers   2   3    5 

Grand total 127 76 203 

   Source: Field Survey Data, 2011. 

3.2.4 Sampling Design 

There are two types of sample design namely probability and non probability 

(Saunders, 2000). The current study used both probability and non probability 

sampling approach. This helped in coming up with the generalization at the end of 

this study. 
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3.2.4.1 Sampling and Sampling Techniques 

According to Kothari, (2004) sampling procedures and techniques was considered to 

be the act, process, or technique of selecting a suitable sample, or a representative 

part of a population for the purpose of determining parameters or characteristics of 

the whole population. Both purposive and non purposive techniques were conducted 

within the study area. The researcher used enough sample of 203 from nine wards of 

two municipalities. This study used both probability and non-probability sampling 

procedure as described below; 

Simple random sampling (probability sampling) technique was employed to select 

the sample of respondents (local community) in the study area, this number was 

reasonable from the universe of industrial areas of two municipalities  and was 

ensure good result. Non random sampling (Purposive sampling) technique was used 

to sample purposively a districts, wards, health officers, key informants and 

industries.  

Sampling of nine wards; 4 wards from Ilemela municipality and 5 wards from 

Nyamagana municipality, the selection of five wards in Nyamagana because of high 

concentration of industries compare to Ilemela municipality. These two 

municipalities were selected purposely based on the research parameters such as 

concentration of industries. 

In this current study, questionnaires comprising of closed and open-ended were also 

used to collect data from sample of households whom live near to industrial areas. 

Simple random sampling (probability sampling) technique was employed to sample 

115 households. Simple random sampling technique gives everyone in the 
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population an equal chance of being included in the sample (Kothari, 2004). The 

selection of five percent from each ward presupposed representation of all 

households and that it is recommended for research (Kajembe and Luoga, 1996). 

Table 3 shows the selection of respondents in each ward.  

Purposive sampling was used to selected 20 industrial managers, 3 health officers, 2 

environmental officers, 3 NGOs; 60 industrial workers, based on information about 

waste management. A focus group discussion of 8 to 12 workers was formed and 

constitutes a total of 60 participants. According to (Veal, 1997; Eliot et al., 2005), a 

focus group discussion is small group usually comprise between five and twelve 

participants and it is open discussion with the researcher as a facilitator so as ensure 

all themes intended to be discussed are covered.  

Table 3: The Sample for the Study for households lives near to industries 

S/N Name of 

wards 

Number of 

Households 

Percentage Sampled (N) 

1 Igogo 268 5 13 

2 Mabatini 302 5 15 

3 Pasiansi 216 5 11 

4 Butimba 244 5 12 

5 Pamba 220 5 11 

6 Mkuyuni 277 5 14 

7 Milongo 294 5 15 

8 Nyakato 205 5 10 

9 Igoma 280 5 14 

 TOTAL 2427 5 115 

Source: Ward Executive Officer (WEO) Data, 2011.  
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3.3 Data collection 

Prior to data collection, reconnaissance survey was carried out for familiarization of 

study site. A variety of methods and sources of information used in this study as a 

means of data validation. Types of data collected were primary and secondary. Two 

different types of research instruments were used, namely, questionnaire in 

(Appendices I and II) and checklists in (Appendices III, IV, V, and VI). These 

instruments generated a wide range of data that were both quantitative and 

qualitative.  

 

3.3.1 Primary Data 

Primary data on age, sex, occupation and education level among respondents; as well 

as data on assessment of industrial waste management related activities that were 

collected among respondents of Mwanza city in the study area.  

3.3.1.1 Interview 

The study used both structured and semi-structured interviews whereby the study 

employed the use of interview guide and checklist. The advantage of this interview 

approach is that data analysis is relatively simple and many questions can be asked in 

a short period of time to enable the researcher to probe more deeply; encourage 

respondents to talk; ask supplementary questions and ask respondents to explain their 

answers, hence more information is collected (Veal, 1997). This method was 

conducted to different category of Municipal health officers, NGOs officers, and 

industrial managers. This method was used to investigate the whole phenomena on 
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industrial waste management in relation to the environmental impact. The major 

advantage of using interviews can clarify questions that were unclear and also asked 

respondent to expand an answer that were particularly important (Rogan, 2004). 

3.3.1.2 Questionnaires 

This is instrument of data collection from individuals using a formally designed 

schedule of questions Veal (1997). Questionnaire pre-tested on a small sample of 20 

respondents from two municipalities. They were tested to the respondents to ensure 

its clarity (Adam and Kamuzora, 2008). Before administered questionnaires, list of 

respondents in two municipalities was prepared. Thereafter, individuals were 

randomly picked through simple random to constitute a pre-test sample. 

A total of 135 questionnaires of both closed and open-ended questions were prepared 

and administered among local community 115 of nine wards of Nyamagana and 

Ilemela municipalities and 20 industrial managers. Questionnaires were prepared to 

allow respondents express independently.  

3.3.1.3 Panel Discussion 

Panel discussion conducted with the city health officers, city environmental officers, 

organizations and NGO‟s officials of environmental issue on industrial waste 

management and its impacts. Discussions were held based on the checklists of the 

different subject matter. 

3.3.1.4 Focus Group Discussion   

Focus group session held among industrial workers of Ilemela and Nyamagana 

municipalities. The subgroups included youths, elders, and women from twenty 
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industries in the study area. Focus group discussion gave the opportunities to the 

participants in giving their views, experiences and expectation of the subject. A total 

of 60 participants comprising 8 to 12 members on each group were formed and 

discussed the subject through using a pre-prepared checklists. One focus group 

discussion session was held in each industry. According to Morgon (1998) the 

required data emerge from the interaction group rather than from the researcher. 

Focus group discussion is aimed at validating data obtained and triangulation 

(Jackson and Ingles, 1998).  

3.3.1.5 Direct Field Observation 

Field observation was done in all sample wards. The use of field observation 

corresponded to the fact that is the effective method that can generate descriptive 

data in qualitative research (Nichols, 2002). Direct field observation used to observe 

the real situation of improper disposal of industrial wastes on the environmental such 

as water and local areas in the study area. Direct observations involved walking with 

a team of local community; the group formed comprised 3 to 5 people by observing 

and discussing the issue so as to obtain primary data. 

3.3.2 Secondary Data 

Secondary data related to industrial waste management were collected from 

institutions such as Mwanza City Council, and organizations including; local and 

international organizations, and research institutions. Other sources included 

published and unpublished documents such as text books, reports, policies. Other 

information was collected from internet and National Environmental Management 
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Council (NEMC) in Lake Zone, Lake Victoria environmental management project 

(LVEMP). 

3.4 Data Analysis and Presentation  

The data collected were organized, analyzed and presented to meet objectives of the 

current study. Data on the types of industrial waste generated, current environmental 

management system (EMS), and its impacts to the environmental obtained from 

questionnaires, checklists and structured interview were organized and presented. 

The data were analyzed using Statistical Package for Social Sciences (SPSS), version 

16. The first stage in analyzing data from the questionnaires was coding. Data from 

focus groups and panel discussion were summarized according to the themes. 

3.5 Validity and Reliability of the Data  

Validity is concerned with whether the findings are really about what they appear to 

be about (Sounders et al., 2000). Testing of instrument such as questionnaires, 

interview and focus group discussion and a pilot study were done to attain validity of 

the research instruments and improve reliability of data. Validation of the research 

instruments was done before commencement of the actual research work. 

To attain the reliability of the instruments tested, the same instruments such as 

checklists and questionnaires were given appropriate to the relevant respondent to 

the same contents and not otherwise. Reliability is the extent to which results are 

consistent over time and an accurate representation of the total population under 

study is refereed under a similar methodology then the research instrument is 

considered to be reliable (Joppe, 2000).  
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CHAPTER FOUR 

4.0 FINDINGS AND ANALYSIS 

This chapter presents results and discussions of findings related to this study. The 

discussion relies on the specific objectives.  

4.1 Results 

4.1.1 Socio-Demographic Characteristics 

Results on socio-demographic characteristics and their influence on waste 

management and industrial waste management in particular are presented. Main 

socio-demographic characteristics that were investigated include age, sex, marital 

status, level of education and occupation of the respondents. 

4.1.1.1 Age 

Age of respondents who participated in the current study is presented in Table 4. 

Majority of the selected respondents were in the age group of 30-40 (38%), followed 

by those aged between 18-30 years old (24%); 40-50 years old (23%), and those 

aged between of 50-60 years old (12%). Respondent those aged above 60 years old 

were few (Table 4). 
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Table 4: Age of the respondents 

Age (years) Response (N) % 

18-30 32 24.0 

30-40 52 38.0 

40-50 31 23.0 

50-60 16 12.0 

>60   4   3.0 

Total 135 100.0 

Source: Research findings, 2012. 

4.1.1.2 Sex of the respondents  

Results in Table 5 shows that 59% of the respondents were men compare to 41% to 

women.  

Table 5: Sex of the Respondent 

Sex Respondent (N) % 

Male 80 59.0 

Female 55 41.0 

Total 135 100.0 

Source: Research findings, 2012. 

4.1.1.3 Marital Status 

Marital status of the respondents who participated in the current study is presented in 

Table 6. Majority of respondents in the current study were married (61%) compared 

to single individuals (33%), widows (4%), and divorced (2%).  
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Table 6:Marital  status 

Status Response (N) % 

Single 44 33.0 

Married 82 61.0 

Widows  6   4.0 

Divorced  3   2.0 

Total 135 100.0 

Source: Research findings, 2012. 

4.1.1.4 Level of Education 

Levels of education of respondents who participated in the current study presented in 

(Table 7).  About 45.2% of respondents had attained primary education; compared to 

25.9% had secondary education; 14.8% attended different colleges; 7.4% of 

respondents had attained informal education and remaining 6.7% had attended 

university education. 

Table 7: Distribution of the Respondents by Level of Education 

 Level of education Response (N) % 

Informal education 10  7.4 

Primary education 61 45.2 

Secondary education 35 25.9 

Collage education 20 14.8 

University education   9   6.7 

Total 135 100.0 

Source: Research findings, 2012. 
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4.1.1.5 Occupation of the respondents 

Table 8 presents main occupation of the representative members of the community 

and workers in the study area; in both private sector and the government sector were 

relatively majority (43.7%) compared to self employment (23%). Farmers (13.3%) 

and civil servants (9.6%). Individuals engaged in farming, fishermen and business 

were minority as shown in Table 8.  

Table 8: Distribution of the respondents by occupation 

Occupation Response (N) % 

Farmers 18 13.3 

Business 10   7.4 

Fisherman   8   5.9 

Self employed 31 23.0 

Employed  in private 

sector 
46 

34.1 

Employed as civil servant 13   9.6 

Others   9   6.7 

Total 135 100.0 

Source: Research findings, 2012. 

4.1.2 Types of industries and main types of generated wastes 

4.1.2.1 Types of industries 

Table 9 shows industries found in Nyamagana municipality. Industries located in 

Ilemela municipality are indicated in Table 10. The industries were characterized by 

fish processing, food processing, cotton and cotton seed ginneries, breweries, edible 

oil meals, plastic industries (Table 9 and Table 10). Other identified industries 
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associated with discharge of industrial wastes include soap making factories, motor 

vehicle garages, chemical factories, beverage industries, metal steel industries, 

textiles, mainly, MWATEX and timber processing industries. 

4.1.2.2 Generated industrial wastes 

The survey revealed a wide variability in terms of wastes generated from the 

industries. The different generated industrial wastes range from fish such as fish skin 

and skeleton, effluent and slurry from breweries, soap factories, oil mills, cereal-by-

products that are being generated from industries in Nyamagana municipality (Table 

9) and Lamella municipality (Table 10). Other wastes categories include plastic-

based wastes such as polyvinyl mainly from plastic industries and petroleum by-

products (grease, oil) mainly from fuel stations, garages. Metal scraps represent 

another solid wastes generated by motor garages and steel industries. The study 

similarly revealed gaseous emission   (CO, CO2, SO2) that represent atmospheric 

gaseous matters (GM) from incomplete combustion automobile engines. While 

smoke from factories and dusts represent main particulate matter (PM) in the city.  

4.1.2.3 Classification of main types of wastes generated in Mwanza city 

Classification of main wastes in Mwanza city based on physical form is presented in 

Table 11. Main three types of waste classes based on physical forms include solid 

wastes (food remains and fish by-products, metal scraps) that accounted 48.6%. 

Liquid wastes (slurry, effluents from breweries, oil mills, petroleum and motor 

garages) accounted 35.8% of the generated wastes (Table 11). Gaseous and smoke 

emissions (CO, CO2, and SO2) mainly from factories and automobile combustion 

engines accounted 15.6%.    
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Main types of the generated industrial wastes are similarly presented in Table 11. 

Various kinds of waste in terms in terms as physical classification include solid, 

liquid and gaseous/smokes form. Tables 9 and 10 indicate different nature of waste 

generated within the Mwanza city. 48.6% of respondents spoken that solid waste is 

the leading waste compare to 35.8% of respondent who said liquid waste followed by 

few respondents 15.6% mention gaseous waste.  

It was also revealed that some industries and factories emit non treated smoke and 

fumes into atmosphere. Some of big industries that could be associated with huge 

emissions in addition to solid and liquid wastes include Mwanza Textile industry 

(MWATEX).   
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Table 9:Selected industries in Nyamagana municipality and wastes generated 

Table 10:Selected industries in Ilemela municipality and waste generated 

Industries selected /factories (Ward) Wastes generated 

Fish processing industries  

 Tanzania Fish  and Vick fish 

 

Igogo 

 

Fish remain, skeleton, 

skin 

Breweries  

 Serengeti Breweries Ltd 

 

Nyakato 

 

Effluent/slurry, 

nuisance, cereal cakes 

Edible oil mill  

 VOIL 

 

Igogo 

 

 

Seed hulls, seed cakes, 

oil leakers 

Plastic industries 

 VOIL 

 

Igogo 

 

Polyvinyl plastic 

Soap Factory 

 Lake Soap 

 

         Igogo 

 

Grease/fatly, caustic 

soda, soap jam 

Garages 

  Garages  along Pamba street 

 Makufuri   and  Ndawavya garages 

 

 

Igogo 

 

Grease, metals remain, 

paints, petroleum 

Fuel pumps station-Pamba, Tanganyika  

Pamba 

 

Petroleum product 

Chemical factory   

 TOL Gases LTD 

 

Nyakato 

 

Gaseous emission, co2, 

co, so2 

Foam industry-Vita Foam Nyakato Slurry, foam p articles 

Food processing industries 

 Nyanda Posho Mill, Hande Posho Mill 

Butimba Cereal by product, 

cereal cakes, dust 

pollutants(flour) 

Timber industries mills  

 Chakula barafu-railway station 

 

Pamba 

 

Saw dust, dust pollutant 
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Source: Field Survey Data, 2011. 

  

 Industry/Factory  Location (Ward) Wastes generated 

Fish Processing Industries  

 Nile perch 

 

Igoma 

 

Fish remain, skeleton, 

skin 

Cotton Seed oil Industries  

 Birchard 

 

Igoma 

 

Seed cake, caustic soda 

Breweries  

 TBL 

 

Pasiansi 

 

Effluent/slurry, 

nuisance, cereal cakes 

Textile Mill  

 MWATEX 

 

Igoma 

 

Dusts, remain cotton 

fiber 

Steel Industries  

 Nyakato Steel Industry 

 

Igoma 

 

 

Co2,so2,  

Bakeries  biscuit 

 Azam Bakaries 

 

                     Milongo 

 

Food remain 

Garages 

 Sunset, Zuberi 

 

Mabatini 

 

Grease, metals remain, 

paints, petroleum 

Food processing industries 

 Nyanda Posho mill 

 

Milongo 

Cereal by-product, 

cereal cakes, dust 

pollutants(flour) 

Soft        Drink Manufactures 

 Nyanza Bottlers 

 

Nyakato 

 

Effluent 
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Table 11: Physical classification  of waste generated in Mwanza city 

Types of waste Responses (N)  % 

Solid 87 48.6 

Liquid 64 35.8 

Smokes 28 15.6 

Total 179 100.0 

Source: Field Survey Data, 2011 

4.1.2.4 Influence of location of industries from local community and Lake Shore 

Distance of local communities from factories and industries is shown in Table 12. 

Most industries are located within local community or near to the water bodies or the 

Lake Victoria shore. About 49.6% of respondents reported that industries being 

located between 5-100 m to the local community or Lake Victoria shore compared to 

37.4 % reported that industries being located between 101-200 m, few respondents 

(13%) reported the distance of 201-300 m.  

Table 12: Distance of industries and factories for residential area and lake 

victoria shore 

Distance (m) 
Frequency (N) % 

5-100 57 49.6 

101-200 43 37.4 

201-300 15 13.0 

Total 115 100.0 

Source: Research findings, 2012. 
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4.1.3 Environmental Management Systems  

In accordance with the environmental management system that enables the industry 

to adapt policy, planning, monitoring, auditing and management review. The current 

study revealed that most industries had not adapted to EMS. The failure of industries 

to adopt EMS elements including policy, planning, monitoring, auditing and 

management review was partly contributed to lack of awareness, financial, weak 

implementation of policy and by-laws. In addition, among the industries that were 

aware of EMS the following were reasons for not adopting EMS; lack of fund to 

employed experts for making internal and external evaluation. 

4.1.3.1 Policy 

Table 13: shows implementation of EMS policy in Mwanza city. Majority of 

industries 55% agreed to possess the policy governing waste management compared 

to 30% whom not sure if EMS exist at all. 

4.1.3.2 Program  

Implementation of EMS among surveyed industries of Mwanza city is shown in 

Table 13. Majority of industries (70%) revealed that there was poor implementation 

of program (training) compare to (30%) industries managers who reported that 

program is done in rare. 

4.1.3.3 Monitoring 

Implementation of monitoring among surveyed industries of Mwanza city is shown 

in Table 13. About 45% of industries were rarely practiced monitoring compared to 
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45% whom not practicing; On the other hand, about 10% were doing monitoring 

periodically. 

4.1.3.4 Auditing  

Implementation of auditing and management review among surveyed industries of 

Mwanza city is shown in Table 13. Auditing was done in rare cases (40%) compared 

to industries that were not practicing (60%).   

4.1.3.5 Management review  

Implementation of management review among surveyed industries of Mwanza city is 

shown in Table 13. Majority of industries (85%) revealed that there was poor 

implementation of management review compare to (15%) of industries managers 

who reported that management review is done in rare. 

Table 14 shows the general view of existing knowledge on EMS. Majority of the 

respondents (70 %) among surveyed in areas, including industrial managers asserted 

that the implementation of EMS was not well known in most of industries in 

Mwanza city. On the other hand, (30%) of respondents‟ including heath officers, 

environmental officers, and NEMC in Lake Zone, acknowledged low existing 

knowledge on EMS implementation in Mwanza city. 

Responses from panel discussion, FGDs session and key informant interviews were 

complain among some industries not abiding to the set of by-law and policy. The 

former was reflected by improper industries waste management such as poor 

collection, separation and treatment of waste generated from different industries such 
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as fish processing, steel metal, as well as garages that are being polluting Lake 

Victoria by disposal of waste direct to the Lake Victoria and river channels. 

Responses from FGDs session and key informant interviews also revealed that, most 

industries in Mwanza city were not committing on adapting of the existing 

organizational policy and by-laws on waste management. The former was shown by 

poor implementation of set by-laws if however available. During focus group 

discussion corruption was also raised as among main problems facing the Mwanza 

municipal on making follow up on industrial waste management which led to the 

poor industrial waste management; for instance, in Igogo and Nyakato wards are the 

most seriously affected wards for improper disposal of industrial waste to the  water 

bodies. However, the way corruption and level of corruption were not made 

apparent. 

Findings from panel discussion show that, the implementation of EMS programs in 

Mwanza city was not effective due to few industries 30% being partially 

implementing program on waste management compare to most industries 70 % not 

doing better or had no implementing  EMS program. 

Poor implementation of EMS was similarly reported among government officials. 

According to panel discussion from Mwanza city officials revealed that management 

review was not much sufficient because of lack of fund and appropriate technology 

on waste management. Such lack of funds made even periodical or quarterly 

evaluation on industrial waste management even difficulty.  
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Table 13: Existence of EMS elements in industries in Mwanza city 

§
Key: P, denotes Presence; R, denotes Rare; and N, denotes lack of a given specific 

element of EMS. 

Source: Field survey, 2012 

                  Industries  EMS elements
§ 

Policy Program Monitoring Auditing Manageme

nt review 
Cotton seed oil 

industries -New Era 
R R R N N 

Tanzania fish   

processing industries 
P R R R R 

Vick fish processing 

industries 
P R R R R 

Breweries -Serengeti 

breweries Ltd 
P R P R R 

Lake soap factory-

Igogo 
R N N N N 

Edible oil mill –VOIL R N N N N 
Cotton seed oil 

industries-Birchard 
R N N N N 

Plastic industries P N R R N 
Nyakato steel industry P N R R N 
Soft drink 

manufactures-  

Nyanda bottlers 

P R P R N 

Pamba garage N N N N N 

Ndawavya garage N N N N N 

Textile mill 

(MWATEX) 
P R R N N 

Chemical factory  P N R R N 

Foam industry-Vita 

foam 
P N R R N 

Food processing 

industries -Nyanda 

posho mill  

R N N N N 

Hande posho mill R N N N N 

Foam industry-

Hashamjamal 
P N R N N 

Medium and small 

milling machine-

Busalu 

R N N N N 

Timber industries -

Chakula barafu 

railway station 

N N N N N 
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Table 14:Percentage of existance of EMSelements 

 

Elements of EMS 

Percent (%) 

R N P 

Existence of policy                                                     30 15 55 

Existence of program                                       30 70 NIL 

Existence of monitoring                                            30 70 NIL 

Existence of Auditing 40 60 NIL 

Management review 15 85 NIL 

Source: Research Field, 2012. 

4.1.4 Impacts related to industrial waste in Mwanza city 

Table 15 presents identified impacts due to industrial wastes as drawn from panel 

discussion; focus group discussion and key informant interviews. It was also 

revealed that some industries were located near to the lake shore or near to the water 

channel, and were direct discharging their wastes directly into water sources. Such 

industries include fish processing, soap factories and garages. Some wastes material 

from industries located proximal to lake shore dumping wastes such as liquid directly 

to the Lake Victoria and water channel which could be associated with effects on 

water quality and aquatic animals. 

 

 

 

 

 



75 

Table 15: Impact of industries in study area 

Impact of Industrial Waste Frequency (N) % 

Outbreak of disease e.g. diarrhea 10 10.8 

Affect respiratory system   3 3.2 

Cough   2 0.2 

Land pollution  19 20.6 

Water degradation  18 19.5 

Global warming   6 6.5 

Cancer 11 11.9 

Air pollution 19 20.6 

Loss of species   4 4.3 

Total 92 100.0 

Source: Research findings, 2012 

4.2 Discussion of the Findings  

4.2.1 Socio-demographic characteristics affecting industrial waste management 

Majority of respondents being aged between 30-40 years old; implies most 

respondents interviewed were mature people and had knowledge on different 

activities being conducted in the study area such as industrial activities and 

associated waste management. According to Basnayake and Gunaratne (2002), the 

age of a person is usually a factor which can explain level of production and 

efficiency. Majority of households being men than women; because the nature of the 

activities being conducted and the general division of labour. Men usually go out to 

work for daily earnings compared to females whom majority stays at home for 

family care.  
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Majority of respondents in the current study being had attained primary education 

level; therefore it implies that education at that level is given free or at low cost at 

affordable rates compared to high study such as colleges and university. Most 

respondents in the study area being employed by the private sector as their main 

sources of economic earning depict the contribution of private sector on employment 

to support the public sector.   

4.2.2 Types of industrial wastes being generated in Mwanza city  

4.2.2.1 Categories of industries 

According to MCC (2008), industrial sector has been divided into three categories 

which are heavy industries, light industries and service industries. Each of the three 

categories has its own activities; Heavy industries process and manufacture different 

goods and products (MCC, 2007). Light industries processes do not use heavy 

machines; on the other hand majority is service industries offering services to 

customers. In Mwanza city the number of light industries has been increasing at short 

intervals (MCC, 2004). Population growth is among the factors that facilitate the 

increase of light industries. Most of industries located in Mwanza city are registered 

although unregistered industries exist. Industrial development has a direct impact on 

economic growth in many places including Mwanza City; the different processing 

and manufacturing and service industries play vital role for economic boom in the 

city and elsewhere in Tanzania (MCC, 2008). 

Based on the presented findings on location of industries, most of industries such as 

fish processing, cotton seed, soap making factory, breweries are situated along 

Lakeshores as observed during the study. The noted mushrooming small-scale 
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industries have in Mwanza city such as food processing, garages, timber industries, 

bakeries and biscuits making industries, as well as soft drink industries all adding to 

increased waste generation. Many of these industries being established in areas not 

set aside for industrial purposes, thus creating environmental hazard. Results 

presented in the current study reinforce the findings in a study by Hwang and 

Hansen, (1998), Kotzamanis et al. (2001) on  industrial waste, urged that, industries 

generates large amounts of waste or residues of high nutrient content which, if not 

properly utilized or treated, is likely to be deposited in the environment creating 

pollution and health hazard. 

4.2.2.2 Industrial Solid Waste management  

The noted problem on industrial solid waste in residential areas could be associated 

to land pollution, water pollution and air pollution during burning which represent 

the common means of disposal. In view of the above findings it implies that, if 

proper policy and strategies are not to be strengthened and well implemented, the 

problem of industrial solid waste is most likely to persist. Study by the WB (1996) 

pointed out that industrial wastes can contain a variety of substances depending on 

the specific industries it comes from; The most dangerous compounds are those 

containing plastic, heavy metals such as mercury (Hg), and silver (Ag) that are very 

poisonous.  

In addition, DANIDA (2002) argue that the solid fish wastes in Mwanza city make 

up 30 - 40% of the total waste production, depending on the species processed. Fish 

processing residues include scales, viscera, fish scrap, fat solids, proteins, and fish 

rejects that are usually dumped in illegal ways in most developing countries (Hwang 

and Hansen, 1998; McDonald et al., 1999).  
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From the presented findings it could be observed that most industries in Mwanza city 

lack even a single way of handling solid wastes hence result to poor management of 

waste generated. The former findings concur with findings of a study conducted by 

Osaki (1998) in Dar es salam who urged that industrial wastes constitute one of the 

most obvious pollution problems in Tanzania especially in urban centres. The former 

findings indicate that existing systems for collecting domestic, institutional and 

industrial solid wastes are operating at very low efficiencies in the current study in 

Mwanza city. Presented findings in the current study were consistent with findings 

revealed in a study by Mkuula and Mpendazoe (1991) in Tanzania. The former 

author noted that most industrial solid wastes are usually buried or burned within or 

outside the premises  

4.2.2.3 Industrial liquid waste management  

The noted improper handling of industrial liquid waste mainly due to poor collection 

and improper disposal of liquid wastes into the lake and river could be associated to 

environmental pollution. The latter findings concur to findings reported by 

DANIDA, (2002) which reported that, estimated amount of effluent from industries 

in Mwanza city is estimated to be 65 million liters of untreated or partially treated 

waste which enter to the Lake Victoria either directly or through streams. Similar 

findings have been noted by MCC (2008) that large parts of waste waters from 

industries enter the water bodies being untreated or semi-treated, as most of the 

industries do not have designed waste water treatment plants; few of the industries 

that produce relatively small amounts of waste water have septic tanks that are 

emptied by the City Council.  
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The current study also identified some industries, such as Nyanza Bottling Ltd, Nile 

Perch Fisheries Ltd, and Mwanza Textile Mills Ltd (MWATEX) that have 

constructed a common drainage that collect the effluents from the three industries. 

The outlet of the pipe is located in the Igoma basin about one kilometer from the 

three factories. The effluents are only semi-treated before entering to the drainage 

system which could be associated with negative impacts to the environment. 

Furthermore, DANIDA (2008) reported that, the farmers have been using the 

effluent water over ten (10) years now for irrigation purposes, and there are more 

communities relying on it. The water is used mainly during the dry season (July-

September) for irrigating crops, such as maize and paddy rice. It has been channeled 

through small canals and some of the waters are collected into two ponds constructed 

by the companies. The underground drainage pipe was constructed to the ponds, but 

due to the blockage the water gasps on the surface before reaching the final 

destination. This was observed during the site visiting, the effluent water flows in 

canals through agricultural land and finally enters into a small stream running to 

Lake Victoria. From the findings it can be stated that, the effluent from industries 

such as Nyanza Bottling Ltd, Nile Perch Fisheries Ltd, Vick fish and MWATEX is 

discharged to the Lake Victoria without treated or partial treated.  

Presented results in the current study confirms the findings of the past study in India 

by Trivedi et al. (2008) and Osibanjio (2011) in Nigeria which revealed that, 

wastewater causes the water to be high in organic content, chemicals and dyes, 

organic materials and oil add to the biological oxygen demand (BOD) of the water 

not meeting the water quality standards set by authorities. According to (MCC, 2009) 

most industries operating in Mwanza have limited wastewater treatment facilities. 
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Some industries have installed small treatment units but these are generally of 

limited capacity. The findings observed that, some industries are closeness to the 

lakeshore leads to the discharge of raw or semi treated wastewater directly into Lake 

Victoria. The latter observation was in line with (DANIDA, 2002), most industrial 

liquid waste are being directed to the Lake Victoria with partial or no treatment. The 

total industrial effluent generation in Mwanza city is estimated to be about 6,500 m
3 

per day (MCC, 2008). Kumar et al. (2009) on his study in Nigeria reported that, 

water bodies which could be associated to pollution are major receptacles of treated 

and untreated or partially treated industrial wastes. Lack of waste treatment plants 

has similarly been noted by Mkuula and Mpendazoe (1991) in Tanzania and 

(Cointreau, 2006) in U.S.A.  

Mumba (2010) reported that, water pollution has become a common problem and a 

cause for concern in all urban areas in Tanzania due to liquid waste from domestic, 

and institutions. The latter has been associated with diseases outbreak. This related to 

the work by Marshal (1995) observed that, industrial liquid in Atlanta is most serious 

problem to the contamination of drinking water sources. The current study observed 

that, most garages lack oil and grease traps, hence oil and grease are being washed 

off into the water bodies especially during rains seasons. From the findings it can be 

revealed that, waste from fish processing industries and garages similarly pose threat 

to the environment by discharging residues and remains into the Lake Victoria. The 

extent of pollution due to industrial wastes is further enlarged by discharge of oils 

(hydrocarbon) from engines and oil tankers during their maintenance (DANIDA, 

2002). 
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Therefore, results of the study reveal that, the problem is further exacerbated by lack 

of proper waste management system that leads to open dumping. According to 

Marshal (1995) open dumpsites are a major problem to the environment, especially 

on the air and water that the people use. In study done by Sangodoyin (1995) in 

Nigeria which revealed that industrial effluents contamination natural water bodies 

has emerged as a major challenge in developing countries. The latter has often 

rendered these natural resources unsuitable for both primary and/or secondary usage. 

Water bodies which are major receptacles of treated and untreated or partially treated 

industrial wastes have become highly polluted (Kumar et al., 2009).  

4.2.2.4 Smoke Waste 

Findings in current study reveal that 15.6% of respondents claimed that, in recent 

years there is increase of industrial smokes in surrounding areas especially during the 

morning and evening. This finding relates to Renzoni (1994) and UNEPA (2006) 

state that, wastes that is not properly managed especially smoke, liquids, and solid, 

are serious health hazard and could lead to the spreading of diseases. A report by 

UNEP also noted that, waste from industries can also obstruct storm water runoff, 

resulting in the forming of stagnant water bodies that become the breeding ground of 

disease.  

On the other hand, the smoke from Mwatex and Nyakato Steel Mill pollute the air at 

large quantity especially in the mornings and evenings, which is a threat to the lives 

of the surrounding residents. The latter is supported by one among neighboring local 

communities as was interviewed  by researcher, whom assert that “for instance 

whenever clothes are left outside the houses for the night to dry off, they are seen in 

the following day blackened with soot, which has to be removed by soaking the 
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clothes in water”. This shows that air pollution to the residents of this area is a core 

problem. According to DANIDA (2006), reported that most of the Nyakato residents 

are being affected by industrial air pollution. The findings of this study are consistent 

with a study done by Mkuula and Mpendazoe (1991) in Tanzania which revealed 

that some areas of Tanga municipalities there is high incidence of respiratory and 

cancer disease possibly due to smoke emissions from factories.  

4.2.2.5 Influence of industries to the local community and water resources 

Most industries in Mwanza were being built near to the local community, or closely 

to the water channel or water bodies such as Lake Victoria which could be associated 

to incidences of pollution to the residents. The results of this study confirms the 

findings by Pacione (2005), which revealed that, the implementation of by-laws, and 

policies were not much insist in planned for settlement and industries location in 

most developing countries. Similarly study by Osibanjio et al. (2011) in Nigeria 

reported that, water bodies near to industrial area have been extremely affected from 

disposal of industrial waste which can alter the physical, chemical and biological 

nature of the receiving water body. 

The revealed findings that, the closeness of industries to the resources and local 

community creates a problem including water and land pollution from illegal 

dumping of waste generated. According to Marshal (1995) disposals is often to 

uncontrolled open dumping sites and, in many countries industries are located near to 

the water bodies or local community which create trouble. Marshal also findings that 

dumpsites emit obnoxious odours and smoke that cause illness to people living in, 

around, or closer to them. 
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4.2.3 Current Environmental Management Systems in Mwanza city  

4.2.3.1 Policy and by-Laws  

The revealed weak implementation of policies and lack of proper enforcement of 

policy in Mwanza city was one of challenge which could be associated with 

improper waste management. Findings in the current study on the general lack of 

EMS concur to findings of DANIDA (2008) in Mwanza which noted that, there were 

weak implementation policies, environmental act and by-laws and policies in 

Mwanza.  

Although the National Environmental Policy (URT, 1997) has many strategies (e.g 

cleaner production) that can be incorporated in various policies such as the corporate 

environmental policy, but most industries did not have any clear policy that 

incorporates such strategies which could be associated with weak enforcement of 

existing legislation on environment management.  

The Government of Tanzania has taken important steps to address environmental 

problems through various ways including introducing the environmental policy and 

the environmental law. However, these efforts are yet to be successful. This is 

contributed by weak implementation of the policy and enforcement of laws, and poor 

coordination between environmental agencies such NEMC, OSHA on one side and 

the industries on the other side. Failure to observe environmental policies/laws has 

resulted into many problems such as rapid depletion of the natural resources and 

people's livelihoods, and health hazards. Furthermore, findings revealed that, there 

was not been great efforts from government and other stakeholders on adapting and 
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implementation of environmental management system (EMS) in the current study 

area. 

4.2.3.2 Program in industries  

The current studies reveal that, some industries (30 percent) are doing partially 

program such as indoor training for their workers. Therefore, employees are not 

aware and capable for environmental responsibilities on waste management 

campaign within premises of industries. The study finding that, only few industries 

could manage to conduct partially indoor training for employees so as to stipulate 

some EMS objective and target to the workers by using their own fund, but other 

industries revealed that, lack of fund for training and import expertise from abroad is 

an obstacle for implementing EMS. Findings on existing of program coincide by 

Pfliegner (1996) who mentioned capital, technology, resources, skilled human 

resource, training facilities, qualified consultants and auditors as an obstacle to 

implement EMS in companies especially in the developing countries. 

4.2.3.3 Monitoring  

The findings reveal that most industries (70 percent) are not corporate well on 

monitoring. This implies that there is no or less follow up on monitoring such as 

periodically monitoring with identify and correct problems and records keeping on 

EMS performance. Under such condition the impact of industrial waste is considered 

to increase in future and may have significant impacts on study area. In view of the 

above findings, Mwanza has experienced problem of waste management system. 

Results of this study strengthen by findings of Mkuula and Mpendazoe (1991) in 



85 

Tanga on industrial which revealed that there is low monitoring on waste generated 

due to lack of implementation of EMS elements. 

From the findings and quotation given above, it means that industries are not much 

aware on monitoring and keeping records on impact through periodically routine, 

hence the impact is likely to occur.  

4.2.3.4 Auditing of EMS 

Finding in the current study reveal that there is partially or rare auditing in most 

industries. The latter findings on lack of auditing consistence with information 

obtained from other studies. For instance, Hughes (1996) and Bernard et al. (2005) 

reported that, the lack of auditing on waste management in developing countries is an 

indicator of lack of implementation of EMS elements. The study observed that, the 

failure for industries to adopt EMS elements was contributed by the lack of 

awareness, weak implementation of policies, and lack of enough expertise on 

auditing and training employees. The current study notes that, lack of proper 

enforcement of laws, and policy by local government in Mwanza city is one of the 

problems for industries on making auditing and performance periodically. From the 

findings, it revealed that almost all industries in Mwanza were not complying with 

EMS. Therefore, this indicates that, industries in Mwanza city failure to adapt EMS 

due to the above reasons discussed. These reasons are supported by Pfliegner (1996) 

and (Gastl, 2009) who mentioned that, the lack of capital lead to poor auditing. Also, 

Pfliegner report that, lack of appropriate technology, skilled human resource, training 

facilities, and qualified consultants is an obstacle to implement an EMS for 

companies in most developing countries.  
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4.2.3.5 Management Review 

From the presented findings it was revealed that, industrial managers were not able 

to schedule management review on EMS performance within the year. The latter 

statement was consistent with Chin et al. (2002) who mentioned that, lack of fund 

was regarded as an obstacle for making evaluation performance on programs in 

industries for assessment of EMS. Therefore, the current study concludes that, 

internal evaluation performance is difficult to be implemented because of lack of 

enough expertise and fund. Based on discussion only few industries (15%) had tried 

to conduct evaluation although with no specific time or period. According to Medina 

(2002) lack of competent management within the premises of industries seriously 

affects the implementation of EMS. Furthermore, the study findings that, most 

industries not participating fully on waste management such as collection, treatment, 

storage regarding to proper disposal of waste generated which result to water 

pollution, air pollution and land pollution, this was evidenced during house hold 

survey and field observation.  

The failure of industries to adopt EMS elements was partly contributed to lack of 

awareness. The noted results on lack of implementation of EMS due to lack of fund 

to employed experts for making internal and external evaluation; also, employing 

expertise from outside the country to implement EMS in the industries requires a lot 

of money have similarly been reported by industrial managers. The reported reasons 

responsible for poor implementation of EMS have similarly been reported by 

Cairncross et al. (1996), Delmas (2000). According to Cairncross et al. (1996) and 

Delmas (2000), the lack of fund to employ resources, such qualified consultants has 

been regarded as a barrier to making evaluation and monitoring EMS program.   
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4.2.4 Impacts of Industrial Waste on the environment  

4.2.4.1 Perceived benefits of industries 

From findings, local communities were benefiting from industries, including 

employment in industries, small business such as vibanda/viosk, mama ntilie. 

According to household survey, benefits of industrial were perceived to be crucial 

for income generation and diversifying household livelihoods. Field observation 

revealed that local communities engaging in small business which create job 

opportunity (e.g. self employment). However, industrial employment was reported a 

first benefit in study area. 

4.2.4.2 Impact of industries 

Findings revealed that industries in the current study still doing illegal dumping of 

waste generated. This indicates that, there is poor waste management system such as 

lack of appropriate technology on waste collection, treatment and disposal. The study 

by Osibanjio et al. (2011) in Nigeria reported that, water bodies near to industrial 

area have been extremely affected from disposal of industrial waste which can alter 

the physical, chemical and biological nature of the receiving water body. The noted 

findings supported by (Muyodi et al., 2004) in Lake Victoria-Mwanza reported that, 

majority of the industries had good knowledge on waste management but due to poor 

technology and lack of enough facilities for collection and disposal of waste was one 

of the challenges facing them on waste management which lead to the impact on 

natural resources such as land and water. 

Based on the findings on the current study some industries such as oil, garages, and 

fish processing industries discharge a lot of effluents into the Lake Victoria direct or 
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through channels. The latter findings supported by DANIDA report (2008) stated 

that, Garages discharges effluents which are harmful to the environment; the problem 

is contributed by the fact that most of the garages not have oil and grease traps, 

eventually waste generated are washed away by the rain into the small streams that 

feed into Lake Victoria. According to UN report (2007), reported that, oil from 

leaking/spilling tankers and other sources, for example, during machine production 

process such as manufacturing industries textiles or steel industries pollute the 

environment. The implication on this is that, waste water is discharged into the lake 

and it affects the water quality and harm fish breeding sites. 

Furthermore, findings from current study correspond to the study by Muyodi et al. 

(2004) reported that, untreated waste water from industries may result into changes 

in species composition and even loss of species in the long run. The result confirms 

the findings of empirical studies in Lake Victoria-Mwanza which revealed that fish 

industries in East Africa will not be sustained due to water pollution caused by 

industries and other anthropogenic activities (LVEMP, 1995).  

From the current study it observed that illegal dumping of industrial waste from 

industries into Lake Victoria, and open land is common hence pollute environment 

as well as water sources. The latter findings is consistent with the study by Kumar 

and Bahadur (2009) reported that, water bodies are major receptacles of treated and 

untreated or partially treated industrial wastes have become highly polluted. On other 

hand based on discussion, local community revealed that fish leftovers resulting from 

fishing industry production are dumped at Buhongwa and Igoma, hence polluting the 

surrounding air once burning and leaving bad odour. These concur with the study by 

Mkuula and Mpendazoe (1991) and DANIDA, (2008) in Tanzania urged that, wastes 
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collected from industrial areas and commercial areas are left for a long time at 

collection points and therefore decay and leaving bad odour at the surrounding areas. 

Internationally the trend shows that industrial waste disposal toward water source 

account is 20% (UN, 2008). People in the world face much trouble with water 

pollution due to the improper waste management Rishi et al. (2011). The study by 

Osaki (1998) in Tanzania and Fakayode (2005) in Nigeria reported that toxic metals 

such as mercury, silver and leads are very poisonous. Therefore, the latter chemical 

pollutants, filter easily into water such as lakes, swamps, rivers and land, eventually 

they might end up contaminating domestic water or other uses which lead to the 

water borne diseases and death.  

Findings of the current study reveal that air pollution resulting from industrial is 

increasing due to the increasing number of industries. This indicates that air pollution 

to the local community neighboring industrial areas is core problem. The findings of 

this study are consistent with a study by Mkuula and Mpendazoe (1991) in Tanzania 

which revealed that, the oil refinery and the cement plant in Dar es Salaam, the 

cement and fertilizer plants in Tanga, and the Kiwira coal power station in Tukuyu 

District are well known cases of industrial air pollution situated in wetlands and 

residential areas are among the main producers of sulphur dioxide. The latter 

chemicals as high incidence of respiratory diseases (Ak‟habuhaya et al., 1988; 

Mkuula and Mpendazoe, 1991; Osaki, 1998). 

The implication here is that, despite the government‟s efforts to put in place 

institutional frameworks on environmental policy on waste management still the 

problem is increasing, because much has not been done on waste management. 

Therefore there is need to revise again on policy and put effort on implementation.  
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CHAPTER FIVE 

5.0 CONCLUSION AND RECOMMENDATIONS 

This chapter highlights key implications on the assessment of EMS to enhanced 

industrial waste management in the study area. The conclusion section highlights 

summary of the findings on industrial waste management, causes, effects and 

measures available. The recommendation section provides suggestions for improved 

industrial waste management. Areas for further studies highlight proposed research 

on improved industrial waste management to be adopted in the study area are 

presented.  

5.1 Conclusions 

From the current study, the following conclusions are drawn. 

1. There are different types of industries in the current study on which different 

types of waste is generated such as solid, liquid and smokes. There is only 

one dump site at Buhongwa, on which industrial waste are dumping together 

with other waste from commercial areas and other institutions. Also, some 

industries are dumped liquid in water channel. Few industries constructed 

oxidation ponds which are not meet standard quality for liquid treatment. 

Also, the study found that that onsite management at the dumpsite located at 

Buhongwa is virtually absent and therefore hazardous wastes are disposed off 

with other wastes, which is likely to contaminate the ground water and 

environmental in generally. 
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2. There is low implementation of EMS in Mwanza city; this means that few 

industries (30 percent) are tried to implement some elements of EMS but 

most industries (70%) are not well organized in implementation of EMS. 

Therefore, this situation lead to improper management of industries waste 

generated. The study identified major causes of improper waste management 

especially in industrial area which are mainly caused by lack of 

implementation of EMS elements such as policy, program, monitoring and 

management review which are associated with poor technology on waste 

management. The lack of enough facilities for collection, separation, 

treatment, transport and disposal of waste is an obstacle on waste 

management. 

3. There are different impacts of industries in the study area. Some industries 

especially, such as oil industries, garages, metal still industry, beverages 

industries and fish processing industries discharge a lot of effluents into the 

lake, to the air and to the land, which harmful the environment as well as 

living things. Therefore, wastes from industries discharged into the lake it 

affects the water quality and harm fish breeding sites. 

5.2 Recommendations 

From the presented findings in the current work, the following recommendations are 

suggest. 

1. The Government is required to put much emphasis on industries waste 

management on solid, liquid and smokes. The local government should put 

emphasized on construct more dumpsites because there is only one dump site 
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compare to the large number of industries present in Mwanza city. Therefore, 

there is need to increase the number of dumping sites (i.e. for liquid and solid 

waste) in different locations in Mwanza city so as to ensure good 

management of industrial waste generated. Furthermore, the Government 

should ensure that waste are classified according to the nature, chemical and 

physical properties before dumping on one site as evidenced at Buhongwa. 

Therefore, much effort should be directed towards increasing wastes 

collection, separation, treatment and suitable disposal. Here there is need to 

increase the number and appropriateness of vehicles for collection and 

transportation of wastes within proper environmental management in order to 

protect the environment. 

 

2. The Government is required to put much emphasis on environmental 

management system (EMS) campaign on industrial waste management in 

Mwanza city. This program will enable industries in management of waste 

generated and properly handling hence more impacts will be reduced. 

Therefore, Mwanza city authority and other stakeholders should take the 

opportunity on emphasized of EMS through training, workshop for all 

industries so as minimize the problem and rescue our environmental from 

negative impact of industrial waste. Furthermore, the local Government of 

Mwanza city is required to put much emphasis on policy and by-laws on 

industrial waste management.  

3. The government should ensure that, industries activities in new sites in 

Mwanza city should be preceded by an Environmental Impact Assessment 

(EIA) so as to avoid environmental impact on land, water, air and human 
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health. All major development projects should be preceded by environmental 

impact assessments as preventive action and most effective pollution control. 

Therefore, the Government should put much emphasize on environmental 

considerations incorporated into the planning of all major projects as a 

fundamental requirement.  

5.3 Areas for Further Study 

The present study has assessed environmental management system for enhanced 

industrial waste management in Mwanza Municipalities namely, Nyamagana and 

Ilemela, but there are many issue related to industrial waste management that are 

need to be examined empirically. The researcher would clearly investigation into 

some of the following broad research areas for further improving of industrial waste 

management for sustainability of environmental conservation. The following topics 

are suggested:  

1. The nature of industrial wastes and its chemical composition generated by 

different industries in Mwanza city and its impact. 

2. Conduct comparative study about types of waste generated by industries, 

households and commercial areas in Mwanza city and its impacts. 

3. The current system of industrial waste management i.e. collection, storage, 

treatment, transport and disposal. 
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APPENDICES 

Appendix I: Questionnaire for key Informant’s interview/community 

A. Site identification          

1. Village/Street……………………………………………………………………... 

2. Name Ward………………………………………………………………………. 

3. District……………………………………............................................................ 

4. Name of respondent (optional)…………………………………………………... 

5. Date of interview………………………………………………………………… 

6. Respondent number……………………………………………………………… 

 

Section B: Population characteristics.       

7. Sex  (1) Male       [ ] 

(2)Female         

 

8. Age (Years) (1) 18-30         

(2)30-40         

(3)40-50         [ ] 

(4)50-60         

(5) >60          

 

9. Marital status (1) Single         

(2) Married         

(3)Widow         [ ] 

(4)Widower         

(5)Other (specify)        
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10. Level of education         

(1) Informal education       

(2)Primary         

(3)Secondary         [ ] 

(4)Collage         

(5)University         

(6)Other         

 

11. Are you employed?         

(1) Yes          [ ] 

(2) No          

 

12. Occupation          

 (1) Farmer           

 (2) Business         [ ] 

 (3) Fisherman           

 (4) Self employment          

 (5) Other (specify)          

 

Section C: Waste management        

13. Are there any industrial wastes around your locality?     

(1) Yes            

(2).No          [ ] 

 

13(a) If yes, what is the distance from industries to your home?    

(1) 0-100m (2) 100-200m (3) 200-300       
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(4) 300-500 (5) other (specify)      [ ] 

14 What type(s) of industrial waste seen within your locality?    

(i) Solid waste         [ ] 

(ii) Liquids waste           

(iii) Both           

Others (specify)          

 

14 (a) If solid mention them (1)……………………....(2)……………….................. 

14 (b) If liquid waste mention (1)…………….............(2)….………..………........... 

14 (c) What are the physical natures of waste generated by industry(s) around your 

locality? 

(1)…………………………………………..(2)…………………………….…….… 

 

14(d) what are the chemical natures of waste generated by industry(s) around your 

locality? 

(1)…………………………………… (2)………………………..………….……… 

 

15. What are main sources of wastes near your homestead or workplace?   

(1)………………………………………………………………………………….... 

(2)…………………………………………………………………………………… 

 

16.  Mentions problems associated with wastes material you have mentioned?  

(1)…………………………….…………..(2)……………………………………… 

 

17. Is there any routine on waste collection?       

(1) Yes          [ ] 
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(2) No            

If yes, what are the common routines/Time tables on waste collection?   

 (1)……………………………….(2)………………others………………………… 

If no give reasons ………………………………………...………………………… 

 

18. Is there any waste separation being done?      

(1)Yes   (2) No       [ ] 

 

18(a) If yes, how (1)………………………………………………………………… 

 (2)……………………………………………………………….…………………... 

 

18(b) If done, based into what categories/criteria       

(1)…………………………………………………………………………………… 

 (2)…………………………………………………………………………………... 

19. Is there any method(s) used for industrial waste treatment?    

(1)Yes (2) No         [ ] 

19(a) If, yes, what type of treatment for what type of waste?    

(1)………………………………………………………………............................... 

(2)…………………………. …………………………………..…………………… 

 

19(b) If No, give reasons 

……………………………………………………………………………………… 

20. Is there any recycling of industrial waste?      

(1)Yes            

(2)No            

(3)Both         [ ] 
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(4)Others           

20(a) If yes, what materials are recycled?       

20(b) If No, gives reasons         

(1)…………………………………………………………………………………… 

(2)…………………………………………………………….……………………... 

 

21. Is there any methods used for waste transportation?     

(1)Yes          [ ] 

(2)No            

If yes, mention them (1)……………………….. (2)……….……….......................... 

If no, give reason/s (1)…………………......... (2)…………….…………………….. 

 

22. How efficient is the collection and transportation process?    

……………………………………………………………………………………… 

 

23. Is there any place where the industrial waste disposed?     

(1)Yes    (2) No      [ ] 

 

23(a) If yes, where they disposed…………………………………………………… 

(b)If no, give reasons (1)……………………………………………………………. 

 

24. What is the distance from disposal area to the residential 

area?............................................................................................................................ 

 

25. 1s there any methods used for waste disposal?..................................................... 

(1)Yes          [ ] 
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(2) No             

If yes, mention…………………………………..………………………………….. 

Others………………………………………………………………………………. 

If no, give reasons 

(1)…………………………………………………………………………………... 

(2)……………………………………………………………………………...…… 

 

26. Is there any illegal dumping of industrial waste to the surrounding? 

(1) Yes          [ ] 

 (2) No            

26(a) If yes, Where they disposed 

(1)…………………………………………....(2)………………………….………. 

 

27. Have you seen/listen a campaign on environmental conservation particularly on 

industrial waste management? 

(1)Yes          [ ] 

(2)No            

 

27(a) If yes, what are those campaigns concerned 

(1)...…………………………………………………………………………………. 

(2)…………………………………………………………………………………… 

 

27(b) If no, mention reasons………………………………………………………… 

28. Are you satisfied with industrial waste management? 

(1) Yes (2) No         [ ] 

If no/yes give reasons 

 (1)…………………………………………………………………………………... 
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 (2)……………………………………………………………………………….….. 

 (3)……………………………………………………………………….………….. 

 

29. Is there any spread of industrial wastes on the environment/local community?  

 (1)Yes  (2) No        [ ] 

29(a) if yes, what type(s) of waste seen within your locality 

(1)…………………………………….(2)………………………………………….. 

 

29(b) What are the nature of those wastes?        

……………………………………………………………………………..……….. 

29(c) If yes, what your efforts in avoid wastes surrounding your area?   

(1)…………………………………………………………………………………...  

 

29(d) who is to be blamed and why?        

(1)…………………………………………………………………………………… 

(2)…………………………………………………………………………………… 

(3)…………………………………………………………………………………… 

 

30. What factors influencing the spread of industrial waste to the environment?  

(1)…………………………………………………………………………………… 

(2)…………………………………………………………………………………… 

(3)…………………………………………………………………………………… 

 

31(a) What effort should be put into place for efficient waste management in your 

locality?           

 ……………………………………………………………………………………… 
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32. Do you complain when industrial waste spread to your residence?   

(1) Yes     (2) No     [ ] 

32(a)If yes where do you file your complain?       

(1)………………………………………………………………………………….… 

(2)…………………………………………………………………………………… 

(3)……………………………………………………………………………………  

 

33 (b) If no, why? 

………………………………………………………………………………….…… 

…………………………………………………………………………….………… 

33(c) What was the outcome of your complaining? 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

34.What action is usually undertaken to tackling the situation?    

(1)……………………………………………………………………………...…… 

(2)…………………………………………………………………………………… 

 

35. Is there any by laws or policy govern industrial waste management in Mwanza 

city? 

Yes          [ ] 

No            

If yes, mention those by laws and policy       

(1)…………………………………………………………………………………… 

(2)…………………………………………………………………………………… 

If No why?.................................................................................................................. 
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35(a) Who is supposed to implement those by laws and policy? 

(1)…………………………….(2)……………………………….………………… 

(3) Others………………………………………………………………………….. 

 

36.  How often environmental education program have been conducted in your area 

particular on waste?          

(1)…………………………………………………………………………………… 

………………………………..,…………………………………………..………… 

(2)…………………………………………………………………………………… 

36 (a). What were those program concerned?      

(1)………………………………………………………………………………...… 

(2)…………………………………………………………………………………... 

 

37. What are your opinion/comments on industrial waste 

management?.............................................................................................................. 

34. Do you have any comments on industrial waste collection, treatment, 

transportation and disposal?        

   

(1)…………………………………………………………………………………… 

(2)…………………………………………………………………………………… 

 

Appendix II: Questionnaires for industrial Managers     

Respondent details          

1. Name……………………………………………………………………………... 

2. Position/Title……………………………………………………………………... 
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3. Industrial name………………………………………………………………….... 

4. Location………………………………………………………………………….. 

5. Type of industry…………………………………………………………………. 

6. Types of waste generated         

(1)…………………………………. (2)……………………………………………. 

 

7. Categories of waste generated in your institution      

(1)…………………………………..……. .(2)…………………………………….. 

 

8. Nature of waste generated         

(1)……………………………………….. (2)………………….…………………... 

(3)………………………………………. (4)……………….……………………… 

 

9. Is there any waste collected routine in your industries?     

(1) Yes          [ ] 

(2) No 

 

10.If yes, what are the common routines/Time tables in your institution per week?  

(1)…………………………………………… (2)………………………………….. 

(3)……………………………………………. (4)…………………………...…….  

If no give reasons…………………………………………………………………… 

 

11. Is there any waste separation done in your industries?     

Yes          [ ] 

No            
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11(a)If yes, how is it done?         

……………………………………………………………………………………… 

 

11(b) If done, based on what categories/criteria 

……………………………………………………………………………………. 

11(c) if no give reasons 

………………………………………………………………………..…………… 

 

12. How is the situation on waste collection and separation facilities at your 

organization?           

(1)Good (2) Bad (3) other       [ ]  

If good/ bad give reasons         

(1)…………………………………………………………………………………… 

(2)…………………………………………………………………………………… 

(3)…………………………………………………………………………………… 

 

13. Is there any method(s) used for solid/liquid treatment in your organization?  

 (1)Yes (2) No         [ ] 

If, yes, what treatment done on (i) solid waste (1).……………………..…………… 

(i) Liquid waste (1)………………………………………………………….. 

(2)…………………………………………………….................................... 

Others………………………………………………………………………. 

If, No, give 

reason(s)(1)……………………………………………………………………..….. 

(2)………………………………………………………………………………….. 

(3)…………………………………………………………………………………... 

14. Is there any recycling of industrial waste?      
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(1)Yes          [ ] 

(2)No            

(3)Both above           

14(a) If yes mention types of waste material        

(1)………………………………………(2)………………………………………… 

14(b) If yes how is it done? 

(1)…………………………………………………………………………………… 

(2)………………………………………………………………………………........ 

(3)…………………………………………………………………………………… 

 

14(c) If no, what materials are not recycled (1)……………….. (2)……………….. 

 if no in qn15 above how are you managed un recycled materials?    

(1)………………………(2)….................................(3)............................................. 

 

15. Is there any methods used to transport waste?      

(1)Yes          [ ] 

(2)No            

 

15(a) If yes, mention 

(1)……………………………….(2)………………………..(3)…………………… 

15(b) If no, give reasons          

(1)…………………………………………………………………………………… 

(2)…………………………………………………………………………………… 

(3)…………………………………………………………………………………… 

 

16. Is there any types of waste generated in your organization?    
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(1)Yes          [ ] 

(2)No            

16(a) If yes mention them (i) Solid waste (its 

nature)(1)……………….…(2)……………..……….(3)………………………..….. 

(ii) Liquid waste (its nature) (1)……………… (2)………………… (3)………….. 

 

16(b) If no, give reasons (1)………………………………………………………… 

(2)…………………………………………………………………………………… 

 

17. How does your organization handle waste before transported and disposal?   

(1)…………………………………………………………………………………... 

(2)…………………………………………………………………………………... 

(3)…………………………………………………………………………………... 

18. Is there any place where waste disposed? 

(1).Yes      (2) No    [ ] 

 

17(a) How the disposal of waste is done?       

(i) By the organization................................................................................................ 

(ii)By city................................................................................................................... 

(iii)By agencies…………………………………………………………………….. 

 

17(b) If yes, where are disposed sites found?        

 (1)…………………….………………………….. (2)……………………………. 

 

17(c) If no, how are your handling wastes?       

(1)……………………………….(2)………………….…………………..……….. 
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18. Is there any dump sites/pits within the institution?     

 (1) Yes    (2) No     [ ] 

18(a) If, yes mention types of dump site/pits        

(1)…………………………………………………………………………………… 

(2)…………………………………………………………………………………… 

 

18(b) If no, what are the 

reasons…………………………………………………………………………..….. 

 

19. What methods do you use to dispose wastes?       

(1)…………………………………………………………………………………… 

(2)……………………………………………………………………………...……. 

(3)………………………………………………………………………………….... 

 

20. What possible impacts of wastes in the environment? 

(1)…………………………………………………………………………………… 

(2)…………………………………………………………………………………… 

(3)…………………………………………………………………………………… 

 

22. How about enforcement of existing laws and by law governing appropriate 

management of waste in Mwanza?        

.................................................................................................................................... 

 

22(a) whom responsible to implement EMS in organization?    

…………………………………………...…………………………………………. 

22(b) Is there any challenge/difficult in adapting EMS in your organization?  
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(1) Yes (2) No         [ ] 

If yes mention them          

(1)…………………………………………………………………………………… 

(2)…………………………………………………………………………………… 

(3)…………………………………………………………………………………… 

 

23. How by laws, policy and regulation, governing industrial waste management in 

Mwanza city? 

……………………………………………………………………………………… 

……………………………………………………………………………………… 

24. How do Mwanza City /Government conducting/ provide training on 

environmental management particular on waste?     

   

……………………………………………………………………………………… 

25. Does Mwanza City Council have programs for managing solid/liquid wastes 

generated by industries? (1)Yes   (2) No    [ ] 

If yes, How? 

(1)…………………………………………………………………………………… 

(2)…………………………………………………………………………………… 

If No give 

reasons………………………………………………………………………………. 

26. How does the current environmental management system (EMS) operating in 

Mwanza city?           

……………………………………………………………………………………… 

……………………………………………………………………………………… 

27. Do you have available training programs on controlling and managing of 

industrial wastes in your organization?      
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(1)Yes      (2) No     [ ] 

If yes, how?           

(1)…………………………………………………………………………………… 

(2)…………………………………………………………………………………… 

(3)…………………………………………………………………………………… 

 

28. Is there any challenge your organization is facing in wastes management 

(collection, treatment, and disposal)? (1)No (2) Yes    [ ] 

If yes, mention          

(1)………………….................................................................................................... 

 

(2)…………………………………………………………………………………… 

(3)……..……………………………………………………………………………. 

 

29. What is your opinion on waste management?      

……………………………………………………………………………………… 

30. Any other comments that might improve management of industrial waste.  

(1)…………………………………………………………………………………… 

(2)…………………………………………………………………………………… 

 

Appendix III: Checklist questions for panel discussion municipal/city health 

officers 

1. Name……………………………………………………………………………… 

2. Position/title ………………………………………………………..…………… 

3. Date…………………………………………………………...…………………. 

4. What are types of waste generated by industries in Mwanza city?    
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5. What is the distance needed from industries to the local community?   

6. How is the situation on waste collection and separation facilities in organizations? 

7. Methods of treatment industrial waste  

8. How the separation of waste being done in organization?     

9. What about the situation of transportation of waste in organization?   

10. What types of waste is recycling?        

11. Methods of disposal practice by industries in management of wastes.   

12. Is there any illegal dumping of industrial waste?      

13.1 If yes, what types of wastes are dumped and how the situation is?   

14. What factors influencing spread of industrial waste to the environmental?  

15.  How industries participate in waste management (is it fully, partially or not at 

all)? 

16. Are you satisfied with the ways industrial waste management done?   

16.1If yes/No, gives explanation        

17. What is the impression on the street sanitation?      

18. Some points/areas are characterized by spread wastes such as chemical waste 

(inorganic), are there any strategies to overcoming the situation?    

19. What are your effort/strategies as City health officer/Municipal in combating this 

situation?           

20. What are the impacts related to the wastes generated by industries to the 

community and surrounding areas?        

21. Do you provide education on environmental conservation particular on industrial 

waste management?          

22. What are important legislation (in terms of policy, Acts, by-laws) governing 

industrial waste management         

23. What is extent of implementation?       

24What is your responsibility on implementation of EMS?     
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24.1 How the current environment management system operating in Mwanza?  

24.2 How does the EMS take care on the different nature of different industrial 

waste? 

24.3 Is there any challenges in implementation of EMS?     

24.4 If yes/No gives reasons         

25. Does Mwanza city council have programs for managing industrial (solid/ liquid) 

wastes?           

26. How about campaigns /programs being implemented /advocated in keeping 

Mwanza city clean?          

27. How about enforcement of existing laws and by laws in Mwanza city for 

environmental conservation especially on waste management?    

28.1 Is there NGO/CBO working on conservation of environmental particular for 

industrial waste management?         

29. What steps are taken for those who not follow the laws, by laws for 

environmental conservation existing in Mwanza city particular in waste 

management?   

30. What are challenges facing in the implementation of current environmental 

management system?          

31. Any comments/opinions/advice in improving management of industrial wastes 

 

Appendix IV: Check list questions for panel discussion (NGO’S, 

Environmental Division)        

NAME ……………………………………………………………………………… 

Position/title………………………………………………………………………… 

Organization name……………………………………………………………….,… 

-Types of waste generated by industries       

-How the collection of industries waste is done      

-What about treatment of industries waste       
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-Recycling of industrial waste materials       

- How condition of waste disposed areas?       

-How the situation of facilities/instruments on waste management to the 

organization? 

-Do industries participate full in waste management?      

-Accumulation and spread industries waste to the environmental?    

-Illegal dumping of industrial waste        

-Impacts related to the spread of industrial waste to the environmental   

-Assistance from Mwanza city on environmental campaign particularly on industrial 

waste management          

-Are you providing training or education on industrial waste management?   

-Are you conducting campaigns on environmental conservation?    

To what extent Mwanza city enforces the current EMS (Policy, Law and by-law, act, 

plan, Monitoring, and evaluation)        

- What are challenges being faced facing on implementation of waste management 

and industrial waste in particular in Mwanza?     

  

-Are you satisfied the ways industrial waste management is being practiced in 

Mwanza City?          

  

-What is your opinion on improved and sustainable waste management in Mwanza 

City?            

 

Appendix V: Checklists Questions for focus group discussion (Industrial 

workers, local community)         

NAME ……………………………………………………………………………… 

Position/title………………………………………………………………………… 

Organization name………………………………………………………………….. 
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-Types of waste generated by industries       

-How the collection of industries waste is done?      

-What about treatment of industries waste?       

-Recycling of industrial waste materials       

- How condition of waste disposed areas?       

-How the situation of facilities/instruments on waste management to the organization 

(collection, separation, transport, disposal)?       

-Do industries participate in waste management?       

-Accumulation and spread industries waste to the environmental?    

-Illegal dumping of industrial waste        

-Impacts related to the spread of industrial waste to the environmental   

-Assistance from Mwanza city on environmental campaign particularly on industrial 

waste management          

-Are you providing training or education on industrial waste management?   

-Are you conducting campaigns on environmental conservation?    

To what extent Mwanza city enforces the current EMS (Policy, Law and by-law, act, 

plan, Monitoring, and evaluation)        

- What are challenges being faced facing on implementation of waste management 

and industrial waste in particular in Mwanza?     

  

-Are you satisfied the ways industrial waste management is being practiced in 

Mwanza City?          

  

-What is your opinion on improved and sustainable waste management in Mwanza 

City?            
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Appendix VI: Checklist Questions for (EMS) for focus group discussion 

(Industrial mangers, health officers, NGOs)     

    

NAME ……………………………………………………………………………… 

Position/title………………………………………………………………………… 

Organization name………………………………………………………………….. 

A: Policy statement 

1.1 is there any policy or by law on industrial waste management?     

If             

(i)Yes    (ii)No       [ ] 

1.1.1 If yes explain and how does it state? 

…………………………………………………………………………………..….. 

1.1.2Ifno,why?........................................................................................................... 

1.1.3 If no policy, by law, mention the consequences which might occur   

……………………………………………………………………………………… 

1.2 mention sub components/elements (no.1.0) above     

……………………………………………………………………………………… 

B: Identification of significant environmental impact     

2.1 What types of services/products provided by organization?    

……………………………………………………………………………………… 

2.2 How do you identify impacts of waste generated?     

……………………………………………………………………………………… 

2.3 Mention chemical/physical indicators of waste generated    

……………………………………………………………………………………… 
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2.4 Mention consequences of waste generated to the environmental if not well 

handled 

……………………………………………………………………………………… 

 

C: Objective and target in organization /Environmental goals for the 

organization  

Objective/Goal for your 

organization 

 

Plan 

 

Target 

 

Strategy 

Implementation 

of plans and 

goals (how?) 

 

1. 

    

 

2. 

    

 

3. 

    

 

4. 

    

 

D:  Training  

4.1 Is there any training in organization? 

(i)Yes   (ii) No        [ ] 

4.2 Who is responsible to conduct training and to whom?     

.................................................................................................................................... 

4.3 How training is conducted in organization? 

……………………………………………………………………………………… 

4.4 What is the purpose of training?        

……………………………………………………………………………………… 

4.5 If no training give reasons? 

……………………………………………………………………………………… 

 

E: Management Review- Internal or external to evaluate performance  

Is there internal and external review to evaluate performance in organization?  

5.1 (i) Yes (ii) no        [ ] 
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5.2 If yes, how do you make evaluation performance in (term of time or 

periodically)? 

……………………………………………………………………………………… 

5.3 if no evaluation, give reasons? 

……………………………………………………………………………………… 

Thanks for collaborate with me. 


