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Abstract
This research has investigated how environmental communication is reaching out in urban
Kenya and what knowledge and attitude exists. Key aim was finding what perception
stakeholders had on effective ways to communicate to reach goals of a sustainable
development. Focus laid on solid and liquid waste, because of great improvements needed in
infrastructure and behavior. In addition, comparison was made to current sustainability
goals. Qualitative interviews with semi structured questions were conducted in Kitengela
(Kajiado county) and Machakos Town (Machakos county), with six different target groups
each and a total of 48 respondents. General knowledge of possibilities to reuse and recycle
solid waste was quite high, but sewage is not very common to refer to as a resource. The
sensitization today on the issues was mainly through schools and media. A perception was
that people don’t care or know, but there are conversations about the menace of litter and
sometimes dirty water. Nearly 75 % said service of clean water and environment would be
worth almost any price. Many expressed frustrations on the lack of management and
implications that follow when wanting to act well or create awareness, but no system to
support a sustainable behavior. Suggestions of communicative methods had emphasis on
reaching all age groups where people gather, like schools and churches/mosques. The
approach should be positive with concrete feedback on profits of sustainable living, while
presenting a vivid vision for everyone to work towards.
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1 Introduction and background
1.1

Sustainability and health issues neglected

In several countries, sustainability is problematic in many aspects and dependent on
different factors. Waste management is one of these complex issues and the management of
sanitation and liquid waste is another. When there is no long-term planning and/or system
for these basic needs in society, when the general knowledge is low and communication about
the issues is close to none, environmental and health risks become apparent. This fact is very
clearly showing in rapidly expanding urban areas where water and sanitation management is
not adequate (Jacobsen 2013).
A problem like littering or contaminated drinking water, which is very visible to and affecting
some people first hand, might be distant and a vague priority to others. As stated by Scholz
(2011) what is considered environmentally harmful or desirable differs between individuals,
groups, companies and societies and depends on human interests, values and knowledge. For
instance, the priority given to the impact of climate change differs between political parties
and nations.
This becomes a problem if people suffering from negative environmental effects are not being
heard about their situation by elected officials. As well as it is problematic if people are not
being educated to be able to understand their own possibilities to act more sustainably
and/or how to effectively demand accountable governance by authority.
Kenya is East Africa's largest economy with relatively well-developed business, but with
unevenly distributed resources and almost half of the 48.5 million people living in poverty
(Swedish International Development Cooperation Agency [Sida] 2018). Democracy in the
country still has major deficiencies, even though a multi-party system was introduced in
1991. The main causes of poverty in Kenya are structural with political institutions long run
by wrong interests and corruption and impunity are major barriers to the country's
development. There is a constitution strengthening freedom of press and of expression, but
there are still journalists exposed to threats, violence and harassment. Strike rights are
limited in the country and many public employees may not organize themselves.
In the region, Kenya is a center for finance, IT technology and transport. The industrial sector
is widespread, and tourism and agriculture are vital for the economy. Drought is a recurrent
problem and the effects of climate change cause costs of about USD 500 million a year. Large
land areas have been seized since colonial times, leaving many people in lack of land and an
increasing number of rural inhabitants are relocating to cities where the slum areas expand.
The elementary school in Kenya is free of charge since 2003 and free care is offered to the
poorest, but in rural areas there are many who do not actually have access to healthcare.
Aids, malaria and tuberculosis are major public health problems (Sida 2018). Devolution is
the biggest gain from the 2010 constitution, transforming political and economic governance
and strengthening accountability and public service delivery at local levels (World Bank
2018).
Population with access to acceptable sanitation in Kenya was 29.4 percent in 2011. Poor
sanitation services translate to high incidence of water-borne diseases, which costs Kenya
about USD 324 million (approximately, 0.9 % of GDP) annually (United Nations
Development Programme [UNEP] 2013). Information from the Kajiado County Health
Department, gave that the top ten treated diseases can be directly or indirectly linked to the
poor sanitation in the county, unfortunately comes as no surprise in this context.
In the Machakos County Integrated Development Plan (CIDP) it is mentioned about
problems with water being contaminated by agricultural chemicals and hazardous waste. It
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also tells that the county has two sewer lines; in Athi River and Machakos Town. Households
in the county use covered pit latrines (47.8 %), uncovered pit latrines (30.5 %), ventilated
improved pit latrines (6.2 %) and flush toilets (5.9 %). How waste is being handled is briefly
mentioned and the communities mainly put waste to farm/garden (presumably
food/vegetable waste), or use means to get rid of it by local authority, private firms, garbage
pit, burning or public garbage heaps (Machakos County 2017).
According to Selin (2013) awareness of the link between health effects and improper waste
disposal is present in the Kenyan community as well as amongst health personnel and
authority. There is also a willingness to act responsibly concerning waste disposal, but there
is no functional system provided. General knowledge about material resources and the way
natural circles work is possibly neglected. Without knowledge, the attitude and behavioral
changes are difficult to achieve. A higher level of knowledge amongst citizens will also, most
likely, make them demand responsibility from the authorities to create sustainable social
systems and citizens could also more easily contribute to future systems through desired
behavior and payment for the services.

1.2 Environmental legislation and goals
There are several goals put for sustainability, concerning waste and wastewater, in Kenya
since many years. According to the reality of poor management on the issues seen in the
country today, any plans to reach the goals have not been effective. The need to address
environmental, health and human rights issues have been highlighted by the international
sustainability development goals (SDG), agreed upon 2015 (Appendix IV) and there are now
national as well as local plans in place to start working towards them.
The most prominent Kenyan regulatory documents applying to topics in this research are:
 The Environmental Management and Coordination Act, 1999 (amended 2015), which
sets up areas of authority responsibilities and for instance states that every person in
Kenya is entitled to clean and healthy environment and also has the duty to safeguard
and enhance the environment (National Environmental Management Authority
[NEMA], 2000).
 The Waste Management Regulations, 2006, clearly states that anyone who generates
waste is obliged to determine if it is hazardous and then dispose of it in the correct,
designated place. The waste generator must also ensure that the waste is transferred
to a person with license to transport and dispose of it in a correct manner (NEMA
2006a).
 The Water Quality Regulations, 2006, with objective to prohibit discharge of effluents
from different pollutants into the environment (NEMA 2006b).
 The Vision 2030 is filled with goals for Kenya to reach in order to develop
progressively and improving waste management as well as the efficiency for water and
sanitation services are some of these goals (Kenya Vision 2030, 2018).

1.3 Current environmental communication
There seems to be very little of environmental communication in Kenya today, especially on
the specific topics of solid or liquid waste. In the school curriculum there has not been any
emphasis on environmental issues, but in the new curriculum, launched for class 1-3 during
2018, the concept of sustainability has been given attention (pers. comm. 2017). Some
teachers might have an interest and spread the idea of keeping the surroundings clean and
not litter, at least within the school perimeters, but hygiene is a more common topic, much
thanks to different WASH-campaigns (Water Sanitation and Hygiene) done by NGOs and the
UN, targeting countries in need. As many as 265 schools in Kenya have joined the
international Eco-school network (Eco-schools 2017) and committed to doing environmental
review of the school to address problematic issues and action plans to make a change.
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A program in Kenya, called Kenya Sanitation and Hygiene Improvement Programme
(KSHIP), is coordinated by the Ministry of Health. It is running in eleven (of total 47)
counties with behavior change programs and advocacy targeting local governments and
stakeholders, to reduce the disease burden resulting from poor sanitation and hygiene. The
work is done through local NGOs, private companies, and community-based organizations
(Ministry of Health 2017).
Authority functions, schools, companies or churches sometimes arrange for a so called Cleanup-day, where a group or the whole community clean the surroundings from litter. A
practical way of educating at the same time as reducing the problem, even if the littering
behavior after a while is back (pers. comm. 2017).
The use of message services and social media, like WhatsApp and Facebook, are quick ways
of reaching out with information, which sometimes also is used by the authorities for official
announcements (pers. comm. 2017). Newspapers, radio and television at times give insights
on topics of sustainability. The perception of television coverage on environmental issues was
investigated in Nairobi by Otinga (2012), giving that media in Kenya rather showed a lot of
politics, sports and soap operas which easier attract audiences and advertisers. There was
also a feeling that the current television content on environmental issues was very little, aired
at non-prime time and of poor quality. In reference of that it brings hope that there is a nonpolitical body for environment and science journalists, Kenya Environment and Science
Journalists Association (KENSJA), which brings together science journalists in the country to
encourage high standards of professionalism when communicating science (KENSJA 2017).
The Ministry of Environment, Water and Natural Resources developed a communication
strategy in 2014, to reach the public more effectively (Ministry of Environment 2014). It will
be done through multi-media campaigns, advocacy targeting leaders, decision makers and
media, communication with stakeholders, capacity building of relevant
personnel/departments for better comprehension and events for the public. During autumn
2017, they have been doing public exhibitions concerning the ban of plastic bags, with the
Cabinet Secretary present and together with NEMA. That can probably be seen as an
expression of the new strategy, as well as the drive on collecting and recycling of PET bottles,
starting January 2018 together with Kenya Association of Manufacturers (KAM).
NEMA formed a National Solid Waste Management Strategy in 2015 (NEMA 2015) with
objectives to formulate policies, legislations and economic instruments to reduce waste
quantities, inculcate responsible public behavior on waste management, promote waste
segregation at source, promote resource recovery for materials and energy generation and
establish environmentally sound infrastructure and systems for waste management.
This strategy is very promising and planned activities to reach the objective about public
behavior are; developing sensitization materials to inform on responsible waste management,
create awareness on suitable options, educate on integrated waste management and perform
regular clean-up campaigns.

1.4 Objective

This research is aiming to reach a greater understanding of what type of communication,
regarding waste and sanitation, is received and comprehended by citizens, in parts of Kenya.
Also, what type of communication different citizens/stakeholders consider would be the best
for contributing to higher knowledge, attitude and behavioral change for a sustainable
society. Available communicational aids and goals for sustainable development are explored
as a complement to the aim of this research.

3

The purpose is to provide insight to the opinion of citizens and give inspiration for
communicating as effectively as possible in the future. Hopefully that will lead to successfully
achieving change in attitudes and behaviors for a more sustainable way of living.
To reach the objective this study will investigate and try to answer following questions;
1. What level of knowledge and attitude do the citizens in Kitengela and Machakos Town
have regarding solid and liquid waste management?
2. Does the level of knowledge and attitude differ between the towns?
3. Which are the citizens’ suggestions for the most effective ways of communication?
4. Do the results reflect national goals within this field?

1.5 Demarcation
Focus lays on solid and liquid waste, but not liquid waste from industrial production. Issues
of drinking water have not been covered in the research except for being part of the interview
to give reference and a broader perspective of the respondents’ situation and perception. It
was also decided to let those questions remain as it was easier for the respondent to
understand the whole concept and thus give correct answers concerning liquid waste.
The study is limited to be concerned with the situation and conditions in urban areas of
Kenya and, where applicable, neighboring countries. How and when a different system of
waste and/or sanitation management will develop in Kitengela or Machakos Town, is not
what this study will immerse itself in.
A comparison is, in parts, made between the towns to see if there is a general difference. Due
to small population samples there are no statistical calculations to determine if the difference
is significant.

2 Methods and material
2.1 Study site
Kitengela is a town in Kajiado County, Kenya (Figure 1), where problems with sustainable
development are a fact. Due to the proximity, 30 km south, of the capital Nairobi, where it is
expensive to live but many find work, the population is increasing rapidly in Kitengela. An
estimate suggests that in the last 30 years the population has increased from about 6 500 to
200 000. Failure in planning, combined with a behavior without consciousness about the
problem, has led to the land being covered with all kinds of waste – solid as well as liquid.
Houses with water toilets have septic tanks that needs to be emptied regularly by exhauster
trucks. There is no sewage nor drainage system, so for households without septic tanks the
soiled water is poured out somewhere where it is easiest for the individual. Public toilets are
available to some extent, but it is likely that everyone does not use these all the time, which
further worsens the external environment. Collection of waste is mainly done by private
companies and main streets are tended by the county.
Machakos Town, in neighboring county of Machakos, has had a steadier development than
Kitengela, and has about 155 000 inhabitants. There is some waste collection done by the
county as well as by private entrepreneurs. A sewer system has been developed for disposal of
liquid waste from parts of the town, in collaboration with World Bank.
2.1.1 Kajiado County
The Kajiado county website has no information on any aspects of waste services, water or
sanitation supply, but a leaflet obtained from the Environmental Department in Kajiado
(2017), mentions the overall challenges, including liquid and solid waste management issues.
For instance, it tells about low public awareness on environmental conservation, poor or no
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management of existing disposal sites, rapid urbanization outpacing planning processes and
tendencies to ignore zoning and master plans due to increased housing demand. The existing
equipment and facilities are far from sufficient, for instance the county government only have
five garbage collection trucks and one backhoe loader available in the whole county. Yvonne
Anyango (pers. comm. 2017), Project coordinator in Kajiado County, could inform that work
for a sustainable water, sanitation and waste planning has been initiated in the county and
will be developed with the support from Vakin, the municipal waste and water company in
Umeå city, Sweden. This is done as a project through International Centre for Local
Democracy (ICLD), financed by Swedish International Development Cooperation Agency
(Sida), aiming to build knowledge capacity, for increase in accountability, transparency,
inclusion and equality within the governmental organization and the way it operates in the
society.
There has also been an intense work with finding a solution to the waste issue in Ngong,
another town bordering Nairobi, especially an alternative location for the dumpsite which
now is centrally situated and a threat to health of the residents.
2.1.2 Machakos County
The County Integrated Development Plan (CIDP) tells about development and goals for what
to be done in the society. The county has had cooperation with a Swedish municipality
(Robertsfors), for ten years on matters of sustainability. The Government also carried out a
big environmental campaign, about five years ago, emphasizing on ending littering in the
streets. In the Governor’s Manifesto, 2017-2022, several services are promised to be taken
care of in the coming years, like:
 Free and clean public toilets for every market in Machakos County.
 Free water - of shower program on course – in every household.
 Free water tanks to all secondary schools, churches and mosques.
 Irrigation – to utilise dam water and piped borehole for irrigation farming.
 Environment – plant 3.5 million trees.
 Sewer systems for key towns (3 billion KES (30 million USD) funding from Belgium)
 Every home in Machakos to have good roofs for improved quality of life and water
harvesting.

Figure 1. Map over Kitengela and Machakos Town, Kenya. Driving distance in between is approximately 45 km.
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2.2 Collecting information

As method for collecting information qualitative interviews were chosen with semistructured questions, mostly with possibility of an open ending. There were also seven
questions with a fixed scale for rating from 1 to 5, based on the respondent’s own valuation of
their opinion in a certain matter.
The study has six different target groups in two towns; Kitengela and Machakos Town, and
the estimated time for each interview was 30 minutes. Since there was a lot of travelling
between places, approximately five-six people could be interviewed per day. To manage the
logistics for the interviews in each town two local women were contracted to find and book all
respondents. They were also engaged as guides/taxi drivers, translators and, in some cases,
as assistants taking notes.
The author being part the project for capacity building of waste and water matters with
Kajiado County and also working with waste management issues through Swedish SALAR
(Swedish Association for Local Authorities and Regions) in Kenya, Sep-Dec 2017, has given
personal experiences and opportunities of communication with people from all levels in the
environmental sector. This has been combined with available information on internet to give
a relevant picture of the situation and ground for discussion in this research.

2.3 Target groups
The qualitative interviews were directed to reach six different target groups to answer
questions and give their views on the subject of the study. The selection of target groups was
made on the basis of wanting to reach a variety of citizens, those with any kind of profession
and no special link to the field of water and waste, as well as, presumably, well initiated
persons and people with a leading and/or educative role in society.
A predetermined number of people per group was set to ensure a good representation and
possibility to comparison between similar respondents. The target was thus to reach a total of
54 people – 27 in Kitengela and 27 in Machakos Town. To some of them, known by their
profession, a letter was sent asking if they could be so kind to take part of the research
(Appendix I).
1) Government officials for example, environmental and health protection, urban
planning, water or waste officers. (2x4 persons)
2) Employees in the waste and water units, like waste collectors, water distributors or
sewage truck drivers. (2x4 persons)
3) Teachers representing preschool, primary school and high school. (2x6 persons)
4) Priests and Imams (2x4 persons)
5) Citizens, private houses and owners of apartment buildings and/or businesses. (2x8
persons)
6) Media representative. (2x1 person)
Totally there was 48 people interviewed, whereof 22 in Kitengela. One female respondent
from Machakos is only represented in the first section of the results, due to losing most of the
notes from that specific interview. The total amount of respondents was then 47. For imams
there was a lack of one, but at the mosque there were four persons contributing to discussion.
Due to shortage of time the second priest was not able to be booked as well as two teachers
and one “citizen”. In Machakos a total of 26 people was interviewed, lacking one teacher,
priest, imam and “citizen”, but having one extra government employee and two extra workers
within the waste/water field.

2.4 Construction of questions
In total there were 37 questions formed to grasp knowledge, attitudes and opinions – to be
found in Appendix II. The interview started out with some background questions, like
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gender, age, profession/function and locality of living, to be able to categorize the
respondents if needed in the analysis. Name and ways for contact was also noted, to enable
follow up if needed and to make it easier to remember each respondent when working
through and analyzing the material. All data is anonymous.

2.5 Structuring of answers
To focus on the most relevant discussions, aiming to the research objectives, seven of the
questions and following answers from the interviews have been left out in the analysis.
Mainly concerning issues of drinking water. The questions were set under four themes,
General knowledge, Behavior and attitudes, Management responsibility and financing and
Communication.
To be able to quantify expressions with different variables in open ended questions, they were
categorized using a manual content analysis to make it easier to calculate and display results
(Gibbs 2013). The words and expressions in the answers were grouped and labelled,
according to their meaning, into keywords, as exemplified in Appendix III for question no 32,
“How when and where do you think this type of knowledge (environmental) should be
provided?”. Then the amount of times each keyword was mentioned was written down. Three
words were only mentioned by one person each and could not fit into any of the other
categories; politicians, hospitals, NGOs, but were gathered as “Other”. Some keywords, like
Market place/Gathering and Public events, are somewhat similar, but the first is more
informal and the other is more of an arranged forum with a specific agenda and clear
message from some organization or authority.
The answers were evaluated mainly in comparison of the whole target group. The average
points of answers, in the self-valuated knowledge/attitude questions, were compared
between the two target groups in Kitengela and Machakos Town and partly put in perspective
to what the respondents answered in some other questions.

3 Results
3.1 General knowledge on matter of resources
The suggestions of what the respondents considered as waste was predominantly food waste
(94 %, 45 of 48 answers), plastics (92 %) and paper/packaging (42 %). Some also mentioned
waste water, metal or defined it as “unwanted things” – see further details in figure 2.
100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%

94%

92%

42%
21%

19%

17%
8%

6%

6%

6%

Figure 2. Reflections on what garbage is and most common garbage/waste the respondent’s
household/organization produces (multiple answers possible, 48 respondents).
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Garbage collection was provided or payed for by 71 % in total, whereof in Kitengela (77 %)
and in Machakos (65 %). Some respondents put all garbage in bags provided by collectors
and do no sorting themselves (33 %), while others sort out some waste before getting the rest
collected, burning it, or somehow taking it themselves to the dumpsite as shown in table 2.
There are 35 % who do not have a clear picture of what happens with all their garbage.
Table 2. Knowledge of what happens with garbage.
Do you know what happens
with your garbage?
(48 resp)
Yes - dumpsite
Yes - burned
No - trucks?
No - burned?
No - dumpsite?
No

24 (50 %)
7 (15 %)
2 (4 %)
1 (2 %)
3 (6 %)
11 (23 %)

No
Plastics
Metals
Papers
Pigfood
Compost
Second hand
Other (1 each) = glass,
sewer, e-waste

Is there any garbage
sorted out?
(48 resp, multiple
answers possible)
16 (33 %)
25 (52 %)
15 (31 %)
7 (15 %)
6 (13 %)
4 (8 %)
2 (4 %)
3 (6 %)

Of 48 respondents 43 could define waste as a resource, while five answered no. Of those five
one person rated him-/herself as below average (2), and two rated themselves as average (3),
on the scale of 1 to 5 in knowledge of waste and recycling. The other two rated themselves
above average (4 and 5). Depending on background/experience some had a very rapid and
positive answer, like business owners, religious leaders and waste collectors. The most
common materials mentioned as resources were plastics (31 answers), manure/compost (16),
paper/cartons (11), metals (10), biogas (6) and pigfood (5). Three respondents expressed that
plastics were grinded or melted to be recycled into new products. Those with more detailed
answers, referring to advanced technology, were teachers, religious personnel or engineers.
“With technology, any waste is a resource.” Man, 53 yrs

There were 20 persons (42 %) who could point out what happens with the sewage/waste
water, where eleven referred to the wastewater treatment plant, 4 had pit latrines that were
never emptied, 3 had their own biological treatment with soak pit and two used the open
fields. Of the other respondents, nine had no knowledge, three knew they had a sewer system
but not where it ended, and eight each had either a septic tank or a pit latrine, emptied by
exhausters, but with no clear idea of where the waste was taken.
“I hope the government would organize an information meeting and study visit to the sewage
treatment plant.” Woman 52

The respondents rated themselves on an average or above average level of knowledge on
waste and water issues. There was also a high self-valuation on health issues, where 45 % of
the population (21 of 47) considered themselves to have great knowledge (Figure 3).
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Selfvalutation on 1-5-scale, 1 = no knowledge, 5 = great knowledge
50%
44%

45%

45%
42%

40%

36%

35%

29%

30%

27%

25%

25%

21%

20%
13%

15%
10%
5%

2%

4%

6% 6%

0% 0%

0%
1

2

3

4

5

Self-valuation on knowledge of waste, recycling and use of material resources (48 resp)
Self-valuation on knowledge of water, sanitation, sewage (48 resp)
Self-valuation on knowledge of health issues (47 resp)
Figure 3. Self-valuation on knowledge of waste, material resources, water, sanitation (total 48 respondents) and
health issues (total 47 respondents).

3.2 Behavior and attitudes
There was a total of 15 people (of 47) answering yes, when asked if they litter in the streets,
nine from Kitengela and six from Machakos. When every respondent valuated themselves
concerning their own behavior on waste and water issues there were two persons, one from
each town, saying they didn’t care and six persons, whereof four from Kitengela, saying they
had average engagement. Five persons felt they had quite an interest, whereof two from
Kitengela, and the rest (34 respondents, 72 %) valued themselves as very engaged (Figure 4).
“Cleanliness starts with oneself.” Woman, 25 yrs

People spontaneously talked about how to take care of waste along the interviews and gave
suggestions to improvements in system and/or communication on the issues.

Self-valuation: 1 = don't care, 5 = very engaged
80%

72%

70%
60%
50%
40%
30%
20%
10%

4%

13%

11%

3

4

0%

0%
1

2

5

Figure 4. Self-valuation on own behavior concerning waste and water issues (total 47 respondents).
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How the respondents perceive the general knowledge, attitude and behavior in society on the
topic of waste and water/sanitation is to be seen in table 3, along with answers about if
anyone is talking about this in their whereabouts. There were 12 respondents saying that
people care and some saying that there are a few people with expertise. Eight of these
referred to issues of drinking water quality as a constant worry. Three talked about people
being aware – especially when waste was not collected in the neighborhood and became a
menace, and the rest said that people are aware but can do little about it. 16 respondents felt
that these issues were no interest for and/or that people had too little knowledge and that
there is need of communication. A few respondents expressed experiences of people with bad
attitude against workers in these fields or considering waste being dirt which is not to be put
any effort in.
“Stigmatization of people working with waste issues should stop.” Man, 24 yrs

Four people said that these issues were never talked about. The most common topic
otherwise being talked about was the menace of waste and dirty water around the
neighborhood. Drinking water quality is mentioned at times and these topics have been
discussed during campaigns or school/group activities. Two respondents had, on their own
initiative, even laid suggestions of improvement for the management system to the
government but had not gotten any response. Two remembered water being talked about in a
political campaign and another two said that the cost, especially of emptying the septic tank,
was sometimes talked about.
“NEMA should enforce the laws and regulation already in place.” Man, 30 yrs
Table 3. Opinion of general knowledge on knowledge, attitude, behavior and communication in society.

What do you think about the
general knowledge/
attitude/behavior in society
concerning waste/water/
sanitation?
(48 resp, multiple answers
possible)

Is anyone talking
about this in your
whereabouts?
(48 resp, multiple
answers possible)

People don't care

16 (33 %)

Menace of waste

11 (23 %)

People don't know

15 (31 %)

Drinking water worries

8 (17 %)

People are aware
Need of
communication

12 (25 %)

Yes

8 (17 %)

7 (15 %)

School/Groups/Campaign

7 (15 %)

Bad attitude against
A few have specific
knowledge

5 (10 %)

Talk but don't do

4 (8 %)

5 (10 %)

No

4 (8 %)

See it as problem

4 (8 %)

Suggestion to government

2 (4 %)

Others' responsibility

2 (4 %)

Political campaign

2 (4 %)

Costs
Bad attitude
Other (1 each) = myth of
water/sewage, good behavior

2 (4 %)
2 (4 %)
2 (4 %)

3.3 Attitude concerning responsibility and financial models
The responsibility for providing a clean water and clean environment (Table 4), is
predominantly laid on the government, mentioned by 70 % of the respondents. Of the 47
respondents 30 % mention government solely, and 14 % solely mention individual
responsibility.
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“The county wastes a lot of money on health sector, yet not taking the main issue, which is water and
dirty water. If you don’t make good budgets for the citizens, you end up killing them in return.”
Woman, 39 yrs
Table 4. Opinion of general knowledge on knowledge, attitude, behavior and communication in society.

Government
Individual
Community
Water companies
Other

Who is responsible for clean
environment and water? (47
resp, multiple answers possible)
33 (70 %)
26 (55 %)
6 (13 %)
3 (6 %)
3 (6 %)

“Multisectoral approach is needed, health officers to be more efficient and budgets allocated to
county government for grassroot management of water and sewage.” Man, 30 yrs

The price range given for the waste, water and sewage services were from free service up to a
total of 4700 KES (47 USD)/month and household. Besides those who do not pay anything
for the service of waste collection, the cheapest price was 100 KES (1 USD)/month and the
most expensive was 300 KES (3 USD)/month. Emptying a septic tank is costly and the
average estimation would be 3500 KES (35 USD)/month. Many respondents, who lived in
rental apartments, mentioned that these costs were included in the rent. In some cases, the
landlord provided with bags for garbage disposal.
“If the government does its part, I will do mine.” Woman, 25 yrs

Almost three quarters of the respondents acknowledges the value of service and the effect
that would be the result of a functioning system. They all expressed that these values would
be worth almost any price (Figure 5). Some were hesitant in the fear of a strained personal
economy.

Self-valuation: 1 = not worth money, 5 = any price if cared for properly
80%

72%

70%
60%
50%
40%
30%
20%
10%

6%

9%

11%

3

4

2%

0%
1

2

5

Figure 5. Self-valuation on willingness to pay for service for clean water, sewage and clean environment/waste
collection (total 47 respondents).

3.4 Existing communication and suggestion for sensitization
As shown in figure 6, respondents have mainly seen or heard about any water or waste issues
through media/social media and school, followed by public events and religious context. The
least common ways of receiving, or remembering, communication on these issues were on
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occasion of operational disturbance. The comments often referred to hygiene routines and a
cholera outbreak earlier during 2017. Ten respondents, one fifth, has not seen or heard any
communication at all on these matters.
Enforcement

3%

Operational disturbance

3%

Clean-up campaigns

4%

Politicians

4%

Seminars/workshops

3%

At work

4%

Media/Social media

27%

Church

9%

Public events/people

13%

School

19%

None

13%
0%

5%

10%

15%

20%

25%

30%

Figure 6. Perception of what kind of environmental communication is happening today, in relative abundance of
total number of suggestions mentioned (78) by 47 respondents.

As seen in figure 7, all but one respondent (2 %) were of the opinion that there is a great need
of knowledge/education on environmental matters and 75 % (35 of 47) believe there are
chances of great change in general attitude and behavior with more education and the ways
of communication that they suggested themselves. Three respondents gave comments and
reasoned that it would come gradually, but for sure the change will be huge in a 5-10- year
perspective.
“Constant education reminders, until it is like a song in our minds.” Man, 34 yrs
120%
98%

100%

74%

80%
60%
40%
20%

13%

11%
0%

0%

2%

2%

0%

0%

0%
1

2

3

4

5

Rating need of knowledge/education on environmental matters (1 = no need 5 = great need)
Chances of change in attitude and behavior with suggested communication (1 = no change 5 = great change)
Figure 7. Perception of need for environmental communication and chances of change in general attitudes and
behavior with increased information (47 respondents).

The spontaneous answer on what could be gained with increased knowledge is presented in
figure 8, where two thirds answer, decrease of diseases. More than half of the respondents
mention clean environment and better economy and productivity also came to mind for
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several people. Better living conditions, behavior change, and job opportunities were also
suggested.
“Provide a vivid vision!” Woman 32 yrs

9%

4%

36 %

10 %

11 %

29 %
Decrease of diseases

Clean environment

Better economy, productivity

Better living conditions

Behaviour change

Job opportunities

Figure 8. Spontaneous answers on what could be gained with increased environmental knowledge, in relative
abundance of total suggestions mentioned (89) by 47 respondents.

Figure 9 shows suggested forums for education and communication on waste and water
matters by the respondents. A majority (30 of 47 people) mention schools as the given
establishment. In addition to that, churches/mosques, open gatherings, chief barazas and
media. There was also some who thought about the value of bringing forward these messages
through public events, parents and social groups in society. Some argued that educating
landlords would reach many, since they have several tenants as well as putting up posters
where people pass by often was an idea to reach out with small effort. NGOs, hospitals and
politicians were mentioned by one person each – grouped into “Other”.
“Seeing is believing!” Man, 58 yrs

There was a lot of comments on how the communication and information must be based on a
system provided by the government. The opinion was also that success with reaching out and
get effect was much more likely if there were clear visions shown and talked about by the
authorities. Several persons suggested showing pictures of places with desired appearance
and invite stakeholders for discussions so that everyone will be involved and be able to have
some possibility of influence.
Other
Law enforcement
Door to door
Landlords
Posters
Groups (youth, women, environm)
Parents
Public events
Media/Social media
Chief Barazas
Gatherings/Market Place
Church
School

2%
2%
3%
4%
4%
5%
5%
6%
11%
9%
10%
15%
24%
0%

5%

10%

15%

20%

25%

Figure 9. Spontaneous opinions of how/where/when environmental communication should be provided in
society, in relative abundance of total number of suggestions mentioned (123) by 47 respondents.
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30%

In figure 10 it is shown that most of the respondents said that waste and water was equally
important to prioritize, the ratio for waste being 49 % (23 of 47 respondents) and water 34 %.
28 % mentioned waste water/sewage specifically, while some counted it into the “watercontext”. Personal responsibility and cleanliness, as well as environmental issues in general,
was also of importance. A few gave suggestion of talking about the benefits of new business
opportunities.
“Have a reference center for everyone to visit and learn on waste/water issues.” Man, 29 yrs

19%

6%
49%

19%

28%

34%

Waste/garbage

Water (incl sewage in most cases)

Waste water/sewage esp mentioned

Environment

Personal responsibility, cleanliness

Business opportunities

Figure 10. Opinions of what topics that should be prioritized when environmental communication is executed,
multiple answers given by 47 respondents.

As figure 11 shows, the majority (64 %) think the government should provide information on
the systems for waste and water/sanitation and very many were of the opinion that it is also
the responsibility of every person (43 %).
“Me, you, the county government.” Man, 36 yrs

Other than that, most frequently mentioned were the institutions that gather to spread the
word to many people – churches/mosques, schools and chiefs/elders. Not as frequently
mentioned was for instance, experts, parents and media.
Celebrities
Health facilities
Media
Market place
All stakeholders
Parents
Experts
Chiefs/elders
School
Church
Individuals
Government

2%
2%
2%
4%
6%
9%
13%
21%
21%
23%
43%
64%
0%

10%

20%

30%

40%

50%

60%

70%

Figure 11. Spontaneous opinion of who should be responsible to provide information on waste and water issues
in society, (47 respondents, multiple answers possible).
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“People must be shown the benefits of living in a clean environment and the governor should be in the
forefront to show people to conserve the environment.” Man, 50 yrs

3.5 Comparisons
In the self-assessment there was higher estimation of themselves done by the Machakos’
residents, compared to Kitengela’s, on all issues except for willingness to pay for service on
clean water and environment. The averages were:
Knowledge about waste/recycling
M: 3.69 versus K: 3.55 (diff. 0.14)
Knowledge about water/sanitation
M: 3.92 versus K: 3.45 (diff. 0.47)
Knowledge about health issues
M: 4.24 versus K: 3.68 (diff. 0.56)
(1 = no knowledge, 5 = great knowledge)
Own attitude and behavior on waste and water issues M: 4.56 versus K: 4.36 (diff. 0.20)
(1 = don’t care, 5 = very engaged)
Willingness to pay for water-/waste service
M: 4.16 versus K: 4.68 (diff. 0.52)
(1 = not worth money, 5 = would pay any cost)
There was 41 % of the respondents from Kitengela answering yes when asked if they litter in
the streets, and an argument from three of them was that there was already so much garbage
laying around it would not be noticeable. In Machakos 24 % admitted to throwing waste on
the ground and one of the naysayers said he quit doing it after have being fined by authority
for the offence. Another comment from one of the people in Machakos was that five years ago
there were legislation put in place to end littering and it was enforced by authority.

4 Discussion
In general, there was a striking impression of deep concern for the topic of this research. At
first several respondents seemed a bit uninterested, or possibly tense because of the
situation, and answered a bit hesitant. Very soon the attitude changed, and the response
became hearty with engaged and initiated opinions about the matters of waste and water.
This is likely to derive from the fact that these issues are part of the basic needs and services
for a healthy and sound society. Every respondent was lacking communication in society
about different aspects of the topics and considered spreading of this type of knowledge is
very important and urgent to execute. Due to the presidential election of Kenya, Aug 8 2017,
which turned out to be a prolonged process during three months, with some officials not
really knowing what to be responsible for or who to turn to for approval, gathering
information was a bit complicated at times.
A qualitative study on awareness of risks for health effects and behavior concerning solid
waste management in Kitui county, Kenya (Selin 2012), showed that the respondents had
interest and wanted to give detailed answers on what waste is to them and knowing that some
might be hazardous to their health was worrying them. All expressed concern about it being
taken care of in a good manner, but still some were littering, and many were burning their
waste in the backyard in lack of better alternative. These conclusions were similar to this
research, which shows that sadly not much has happened in five years on matters of waste
management. The attitude of waiting for the government to lead the way on how the waste
should be managed before changing their own behavior is also very similar to results from
this study. The conclusion that education towards pro-environmental behavior will speed up
the behavioral changes needed are also shared.

4.1 Knowledge
The way of describing solid waste and what different types of garbage the respondents
referred to being recycled is predominantly food waste and plastics. Sometimes the food
waste is given as food for animals and some mention it being put in the backyard. With
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“plastics” some mean plastic jugs, which will be sold for reuse, and some talk about recycling
to new products. Many people mentioned plastic bags separately, sometimes saying they
burn it, and spoke of the ban that was about to start that same month. Everyone thought it
was a very good ban and looked forward to an end of the problem with bags flying around
and clogging the drainages. Paper and paper packaging is often used for starting fire when
cooking which can explain that it is not always thought of or mentioned as a waste.
Metal seems to be taken for granted as something to recycle, but many mention that it is
collected or sorted out by “boys”. Glass seems to be a none-issue, yet there are quite a lot of
bottles in the streets as well as at the dumpsites. Obviously not many people are aware that
there is a recycling industry for all kinds of glass bottles and jars as close as in Nairobi. If this
was known, surely someone would also collect glass.
The concept of referring to waste as a resource seemed not to be familiar to everyone as five
said no. In two of the cases it was probably because of language/choice of word since it was
obvious according to other answers that they had a very high knowledge and they had also
rated themselves high on the knowledge scale. Surprisingly, although metal scraps have a
high value and has been collected for a long time by informal waste pickers, it was only
mentioned by 21 % as a resource. The most common answer was plastics (65 %) and food
waste (33 %). A few respondents, all of them with higher education according to their
professions, spontaneously talked about different, more advanced, recycling technologies.
The knowledge of negative health effects, due to lack of proper handling of solid and liquid
waste, is good amongst all respondents, as they also value themselves as shown earlier in
figure 3. This is confirmed in the spontaneous answer on what could be gained with increased
knowledge (Figure 7), where 68 % mentions “decrease of diseases” and/or 19 % points out
that there will be better living conditions.
Of the respondents there were 35 % not knowing where their solid waste had its end station
and liquid waste/sewage was a matter of even more mystery with 58 % not quite certain
where it is taken or what happens with it after it has left their homes. Of course, knowing the
whole chain could enhance the possibilities of people acting more sustainable, but otherwise
this exact knowledge is not of the greatest importance – as long as you can trust the system
and know that it is taken care of in a sustainable way.
The knowledge the respondents have was mainly acquired through school, upbringing or
their work experience. Four respondents mentioned having a visual reference of another
place as an important learning that made them react and start thinking of how the situation
is in their surroundings. This also made a couple of them try to influence and make a change
in their profession, which is an extraordinary effect.
If the new “Zero Waste Principle”, in the National Solid Waste Management Strategy (NEMA
2017), will be integrated as planned, in different official and societal contexts, there is a large
potential to reach goals of sustainability and wellbeing. The underlying meaning is that waste
is a resource that can be harnessed to create wealth, employment and reduce pollution of the
environment. This is an appealing approach which is easy to communicate, and the overall
guiding message is clear.
In short term, for 2020, the goals are to, in key urban areas, achieve 30% waste recovery
(recycling, composting) and 70% controlled dumping (tipping, compacting and covering).
According to this research the goal of waste recovery seems very reachable, since 67 % of the
respondents indicates that there are materials sorted out for different type of reuse or
recycling. To reach the goal of controlled dumping the responsibility totally falls upon
authority – to allocate budget for a safe management of the waste that cannot be recycled at
the moment. Fencing, compactors, trucks and tractors are needed as well as personnel with
skills to build and maintain the system.
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Sustainable waste management is not only achieved by introducing policies and targets; it is
achieved by public participation. Effective public awareness and education programs are
needed for success. If individuals do not participate in waste management schemes, it is
impossible to achieve the challenging targets set by policy.

4.2 Attitude and behavior
Some schools have thought about starting to sort or are sorting out a few materials already.
There is much potential in the waste upcoming there and at churches – where many people
are situated at once. Present behavior and possibilities to influence one’s situation are
differentiated, but there is a strong attitude of wanting to take part in making the situation
better.
To create a positive mind and show how the society and system could function if solid and
liquid waste was handled properly seems to be a way to go forward, as 53 % of the
respondents suggest positive feedback and more communication as a factor that would
motivate them to change their behavior. To see the government, take initiative and put up a
system is spontaneously mentioned by 25 %.
Usually we try to influence values and attitudes to make someone change their behavior, but
there is a lot that suggests that we should start in the opposite direction. We are human
beings and follow each other’s example. For instance, there were three respondents that
spontaneously said they threw garbage in the streets because it was already dirty. It is
obvious that what we usually say when raising our children, they do what you do – not what
you say, also apply to adults.

4.3 Management and financing
Opinion of who is responsible for clean environment and water was the government,
individual, community, water companies or other. Government and individual was given as
83 % of the total suggestions, and 30 % of the 47 respondents mention government solely,
and 14 % solely individual responsibility. These answers indicate that there is a high level of
self-consciousness and willingness to contribute, but there must be conditions and systems in
place for people to take full responsibility.
If we were to compare county management with company management and refer to what is
needed to create a functioning system, there would probably be discussions on how to make
the goals understandable for everyone. Also, how to make sure everyone shares the same
vision as well as see their own part and purpose in the system. This correlates well with the
input from the respondents on wanting a plan and system provided from the government,
and positive feedback about what a sustainable behavior would result in, like better health
and beautiful surroundings.
There are several goals, agreed upon in international and national assemblies, to be reached
concerning waste and sanitation. Parts of the international Sustainable Development Goals
(SDG), from 2015, especially interesting for issues of this study, are presented in Appendix
III. Countries and their local authorities are obliged to address these issues. By doing so, in a
sustainable way with natural cycles in mind, they will have the opportunity to also hit targets
on health, energy, climate, forest restoration and livelihood. Improvements in sanitation and
wastewater management could help countries to achieve up to 32 of the SDGs. Making
tomorrow’s cities livable (Goal 11) is unthinkable without adequate sanitation and wastewater
management. Furthermore, “equitable access” to adequate sanitation can also help to achieve
non-discrimination targets under Goal 5 by increasing participation in school, the workforce,
institutions and public life (Andersson et al 2016).
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With these advantages in mind, it is surprising to see that it is not done very seriously by
authority. According to the people interviewed in this study there have been some halfhearted approaches to solve some of the issues, but mainly through short campaigns or in
projects that have not been sustained when external funding has ended. As mentioned in the
introduction chapter Kenya has, since many years back, several environmental laws and
regulations, but the enforcement has not been executed.
When prices were discussed naturally the issue of quality in service also arose. Paying for
collection of waste is only done when a private collector is hired to do the service – either by
the owner of a house/apartment building or compound. That is an option which has not been
of interest or, in some cases, not possible for some people. They are left with either putting
the waste in a location to be picked up by the county or, if that service is not available, burn it
in the backyard. Obviously not a good option.
There is a need for difference in fees for water and waste when the cost depends on quality
and quantity of the service provided, location of customer, total amount of customers within
an area (Hauer, Steiner, Vogel 2011). Some respondents stated that if everyone payed it
would not cost very much per person, which of course is true. The suggested amount for the
all three services (waste, water and sewage) was 500-5 000 KES (5-50 USD)/month and
household. The fee for sewage is the costliest – whether it is by emptying a septic tank or
paying of an investment of sewer lines and treatment facilities. There are other options
available too as, for instance, having a small treatment plants in each compound adjusted for
the amount of people living there and be able to reuse the water for irrigation of the garden,
back to the toilets or washing the driveway. There are also small-scale biogas solutions that
give energy as well as nutrient filled slurry to use or sell.
The willingness to pay is, according to this research very high, for a service that can be
trusted, regularly performed and with the best techniques for sustainability. Well worth to
note for the future.

4.4 Communication
Concerning the existing communication there is a lot to be developed and improved,
especially since 20 % of the respondents could not recall hearing or seeing any at all. Why not
look at it from the positive side – with this report there are several tips, coming directly from
people in the target group of citizens, on what information people ask for and where they
expect to find it.
As well as the schools felt natural for most people (30 of 47) to suggest for education, the
same amount of people consider the Government should be responsible to provide
information for everyone to follow, develop and spread in the community. For all
stakeholders to be able to take their part of the responsibility for communication about waste
and water issues it is imperative that the authorities firmly decide upon a system and set long
term plans and goals for development. As well as start enforcing laws and regulations with
fining those who do not follow them.
With that kind of road map, it will be easier, and everyone will be able to share the same
vision about what society they are all working towards. Something several mentioned was the
concept where different groups and leaders in society should be educated to be able to reach a
big audience through them. This “training of trainers” is a golden opportunity. Provided with
knowledge, material to show and information to share they will do a wonderful job. As a
respondent said – “working for a beautiful future is motivation enough”.
It gives good hopes for sustainable development with so many people expressing their belief
in a change to come. When the interview came to the part asking if they believed the
communication/education would have an impact the enthusiasm really came forward in a
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majority of the respondents, and when answering the question about what the gains could be
several seems to be picturing a beautiful society before their eyes.
Communication need to be concrete and show benefits like courses in taking care of food
waste and construct a compost to get soil for the garden. It will be of use, create interest and
positive experience. Websites were never referred to as means to communicate, which is
understandable from many points of views in Kenya, but they do offer the possibility to have
a good base for communication as it can display news as well as contain important document
and information to the citizens for their everyday needs. Even if many people might not have
computers, most have a smart phone, which is very sufficient. Before asking anyone to enter
any of the official websites though, they definitely must be updated with information and also
to function on phones and tablets.
The most common suggestion, by the respondents in this research, of communicative ways to
sensitize people are through school, churches/mosques, public meetings/chief-barazas and
media. Kenya has a great advantage and strength in having the type of social structures where
most people gather once a week for religious purposes and also the convenient system of
leaders in areas that can gather groups and share information to the population. This makes
live discussions and sharing of experiences possible in a way that is very positive for this type
of complex information. Provided there is concrete information to be spread. A way to create
a joint, positive vision of what the town could look like, which many respondents talked about
as key to change, is to combine some of the suggestions from the respondents. For instance,
creating contests that involve old and young people and provide information about this in a
campaign with the purpose to get a broad spread in stakeholders and create interest in
media. Perhaps the task should be to build physical models for “the Sustainable
Kitengela/Machakos 2030”, and after the contest display them in the county office or let
them go on tour to the churches and mosques. This would create opportunity to reward
several for their engagement and at the same time receive different sets of communicative
material.
The situation in the country, with scarcity and very different qualities of water available for
drinking, as well as the needs of, and possibilities to, regain energy and nutrients from liquid
waste, calls for awakening the interest for working within this field. Due to this there is a
reasonable cause to teach and experiment about water cleaning processes already in
secondary school, as suggested by one of the respondents. With short messages in advertising
it is hard to reach out and spread enthusiasm and convince people of new knowledge that
also demands a change in behavior. Of course, it could and should be used to create
attention, for instance with short messages in campaigns.
Through the interviews of this research it was clear that WASH-knowledge (Water Sanitation
and Hygiene) is what is usually referred to when talking about communication on water and
sanitation (read more in Appendix IV). Of course, hygiene and direct health issues connected
to these types of behavioral changes are imperative to learn about and luckily it is being done.
Very important to not rule out teaching, already in early school years, about how the water
and nutrient cycles need to be kept clean and functioning to sustain the natural systems on
this earth. If we contaminate the ground water and open water bodies with chemicals, human
feces etc., somebody will in the end become sick when there is lack of water treatment for
consumption purposes.
Some of the people interviewed, also those working within the solid and liquid waste field,
expressed they had too little, or no knowledge on the topics. Great to know for anyone who
would like to educate themselves or use it in school or at work, is that with internet available,
there are several alternatives for gaining environmental knowledge online. Arranging “movienights” for citizens or for employees, showing some YouTube-videos and discussing the
issues could be a way of also reaching another point made by the respondents – that there
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must be alternatives shown and feedback given on the way these issues can be of benefit to
the people.
As one of the sustainability goals states, people around the world should be sensitized and
elevated in environmental knowledge, to be able to contribute to a sustainable development
for themselves and their communities. If existing suggestions for education, training and
guidelines were to be followed and assessment of environmental issues was done, surely the
prioritization of actions and allocation of resources in the Kenyan counties would be a bit
different than what they seem to be at the present.
4.4.1 Role models communicating as well as acting
From this research it is clear that citizens and formal leaders in Kenyan society are ready to
take their own responsibility as citizens, and in their professional roles, for what needs to be
done on matters of waste and sanitation. The people within the religious institutions describe
a natural interest in environmental and human health and ways they conduct education for
children as well as adults on the matters. Since they are visited by many people on regular
basis they take their role in showing sustainable ways of living seriously.
What must come first though, is for the government (and governor) to set the plans, develop
the management and act as role models. There is very little room for talking about one thing
but doing something completely different, which was mentioned by several respondents.
That kind of behavior will only cause disrespect and people will not do what they are being
asked to do or pay for a service they are not getting. Nor will their trust in the authorities be
strengthened.
A question is how the environment is considered in the current county plans. Tree planting is
mentioned, but obviously there are many more issues that could be addressed, like biogas
production from public toilets, to minimize the need for using wood/coal for cooking, provide
electricity to lighting, cooling or any other use. Making use of the natural nutrients in human
liquid waste, as well as food waste, should be a priority within the Agricultural section, since
the use of natural manure would be profitable – especially after first extracting biogas. The
Food and Agriculture Organization of United Nations (2017) states that applying organic
ways of agriculture would render healthier coffee farmers and also improve the soil structure
for long term. This reasoning must be put in contradiction to “providing free and subsidized
agro chemicals to coffee farmers” as stated in Machakos Governor’s Manifesto.
On the theme of communication, between authority and stakeholders, Nderitu (2010)
investigated NEMA’s and their stakeholders’ view and thoughts about their mutual relations,
the way they communicated and possible strategies to use. This was a study done by
observation and through qualitative interviews with semi-structured questions, so the
method was in many parts similar the one for this study with the challenges of categorizing
and analyzing the answers. The thesis showed that the way for an authority to carry out its
information is always a sensitive matter, and especially in this case, since NEMA is in power
of law enforcement and failure to follow legislation results in risk for penalties. Even if the
purpose of the communication is to be of support or give information it is still an exercise of
authority that the receiver might be intimidated by. At the same time, which also is relevant
to this study of effective communication, the so called “symbolic legitimacy” that NEMA, in
its role as authority, needs to enroll is a powerful tool in the mix for an effective
communication for sustainable development.
People, as the respondents in this study express several times, are expecting the authorities to
use their right to exercise power. When doing so, in a respectful, yet decisive, and inclusive
manner, people will listen and more likely follow rules and regulations. A good example being
the ban of plastic bags, issued in August 2017. There will always be discussions on weather a
law is good or bad and nuances of details, but it will definitely point out a resolute direction
and give full attention to the issue it addresses.
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4.5 Business opportunities connected to higher knowledge

Many of the respondents had difficulty in understanding the question about “waste being a
resource”, or to specify different values of the garbage. Sometimes it seems to be ignorance,
and sometimes also convenience, which results in people burning waste in the streets or their
backyards. From recycling industries in the Nairobi area, the message is that there is a great
need of raw materials, for instance paper, plastics and glass of all sorts and colors. There is
definitely business opportunity awaiting those who would establish contact and start
collecting materials. Information about how to create soil/manure from food waste through
composting as well as education on techniques for getting biogas and manure from cattle and
human liquid waste would be very valuable. The manure would give chance to more
sustainable agriculture and biogas could be used for cooking and creating electricity, which in
turn could create better living conditions as well as a source of income.
The National Solid Waste Management Strategy has set action plans with divided
responsibilities between authority, community and individuals. It has details on putting up
systems, advocacy, spreading of knowledge, cooperation through PPP (People Public Private)
and adopting the 7Rs (Reuse, Recycle, Reduce, Rethink, Refuse, Refill, Repairing). All parts
of these plans have potential for innovative ideas and business models.
There are also many, much needed, goals and action plans in the Kenya Environmental
Sanitation and Hygiene Policy 2016-2030, by the Ministry of Health (Ministry of Health
2017). The eight objectives touch upon all subjects and opinions shared with the respondents
in this research. They are set to; scale up rural and urban sanitation by 2030, ensure clean
environment through technology for waste management and pollution, private sector
participation, enabling legal enforcement, strengthening the governance for sanitation and
hygiene services, assure sustainable financing/investments, research/development and
monitoring/evaluation. The policy recognizes institutional strengthening as one of the top
priorities for achieving sustainable services. Since environmental sanitation and hygiene is
one of most devolved functions of government, the need to build, strengthen, and maintain
the required institutional capacities for effective management and delivery of sanitation
services at all levels including city and town levels will be imperative.
There are many aspects of how to bring the county forward in forms of economic prosperity
and better health for the citizens. In both Kitengela and Machakos there is talk of bringing
investors to the county/town to create livelihood (Machakos and Kitengela 2017). A good
thought, but why not start with the opportunities literally laying in the backyard? To notice is
that a lot of services in Machakos, like supply of water, public toilets and renting space in the
local market are promised to be free of charge. Not mentioned is the general waste collection,
which, according to the people interviewed in this research also is provided (there are also
some private collectors that can be hired to reassure that service from your house). The
question arising is how the cost for these services, with maintenance, development and
skilled personnel will be financed long term? For instance, if there are no fees at the market
place, but the vendors leave their waste on site – who will pay for the work of cleaning the
area every day and processing the waste in a proper manner? And if the roof over the market
place needs restoring, where will the money needed come from? Thinking this over might
create business on more equal terms and livelihood for local people.

4.6 Comparisons of the areas
The results were assumed to differ between the two towns, since Machakos Town has a
sewage system in place and Machakos County has been working for some years with
sustainability issues, as well as keeping the entry roads and streets in town center free from
litter.
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In general, the noticeable attitude and perception amongst the respondents was that
Kitengela target group expressed that there was a big lack of planning and responsibility
taken from the county government in the issues of water and waste. Three respondents
expressed worry about the health and environmental effects of some people emptying sewer
out in the streets when it rains. The self-valuation of knowledge on waste and recycling was
very similar in comparison of the different towns but concerning knowledge on water/sewage
and health issues the residents of Kitengela estimated themselves a bit lower. This might be
due to the lack of sewer infrastructure, which partly has been put in place in Machakos. The
questions have thus been addressed by authority which naturally also has had an effect on
people’s awareness.
People from Machakos were proud to come from “the place to be” as the slogan states, but
most respondents felt that there were no sustainable and long-term solutions for waste
disposal. Most people are doing what they can with what they are given – of knowledge and
of physical structure in society. When driving around Machakos there were heaps burning in
many places along the curb side – in the center as well as the outer areas of the town, which
was not seen in Kitengela. In Machakos there was also a custom of collection sites here and
there – unclear if they at some time had been pointed out by authority or just started
appearing without planning. During interviews one could understand that it was hard for
residents to know what routines they were supposed to apply and follow, since the sites are
unmarked and the collection not always regular. In Kitengela no one of the respondents
spoke of suchlike collection points where the county comes to pick the waste, but they might
exist.
Some of the respondents in Machakos said that the county offers free collection of waste from
collection points along the streets, but since it is not clear where and when the waste should
be put or when it was supposed to be collected it results in confusion, frustration and anger
instead of appreciation. There were also some doubts amongst the respondents on whether
the sewage was treated correctly or not. This doubt in authority could be part of the
explanation to a lower self-estimation, compared to the Kitengela target group, of willingness
to pay for service on clean water and environment. Another explanation to that result could
be that the Kitengela residents, who seem to have a less organized service, more strongly feel
the need of it and thus are more willing to also pay.

4.7 Choice of method

This interview method encourages a two-way conversation and the information obtained
from semi-structured interviews will often provide not just answers, but the reasons for the
answer (Cohen 2006). There are some advantages, compared to anonymous enquiries, like
accuracy on who has provided the answers and the possibility to give the respondent answers
and clarifications if there are any questions. Spontaneous feelings, reactions and answers can
be captured as well as a deeper reasoning and opinions. Something that carried a lot of
weight in the selection of method was that personal interviews also works with people who
have problems with reading and/or writing. In addition, there had to be taken into account
that every respondent might not be able to understand English fully, which would call for
interpretation to Swahili or local dialect.
The disadvantages with any interviews or enquiries is that questions might not receive an
honest answer, which will have to be in mind when reading about the results. With the
chosen method, that has many open questions/answers, the results are a bit more time
consuming to quantify and analyze than regular questions with predetermined answers to
choose from by checking boxes. Of course, there is great need of logistics and time to meet
and interview each respondent and, in this case, it also had to be done together with a person
who knew the localities as well as the local language for interpretation.
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Each element when executing the interviews, where there were three different persons
performing the interviews as well as taking notes, meant a risk of inaccuracy in grasping what
the respondents really was saying. To eliminate that risk we discussed and, of course, listened
while the job was being done to be able to correct each other and remember together for any
needed completions after each interview. At that time already, the analysis started, and I
discussed different possibilities of comparisons and conclusions with my assistants. Very true
what Patton (2002) says, that ideas for making sense of the data that emerge while still in the
field constitute the beginning of analysis; they are part of the record of field notes.
Another risk for misinterpretation was when the answers were categorized. To merge them
together gives the big picture, while nuances and unique ideas or interesting points of view
can be lost. The idea was to capture this as comments and/or quotes in the results and
discussion section.
4.7.1 Target groups
The goal of reaching a wide range of people was met and contributed to a good spread in
responses and insights to what people of Kitengela and Machakos Town face daily concerning
solid and liquid waste and the perception of communicative issues.
There was an over representation of men, since only 18 % (4 of 22) in Kitengela and 27 % (7
of 26) in Machakos Town of the respondents were women. There was a certain effort being
done to ask for female respondents, but focus laid on reaching different professions within
the target groups rather than choosing any woman. Reaching almost a 50/50 ratio would
have taken much more time and effort in the planning, but at least this female fourth of the
entire respondent basis (23 %, 11 of 48) were represented in several of the different target
groups. It would not have been possible to reach exactly 50 % female representation in all
target groups, since there, for instance, are no female imams or priests in these two towns.
4.7.2 Assistants and preparations for interview
When constructing questions for an interview it helps a lot if there are some known
background facts. Then misconceptions are easier to avoid. This was obtained thanks to prior
connection between Kajiado County and the author, through a municipal cooperation on the
matters of waste and water.
As a small pilot study two friends from Kitengela was invited to answer the questions. They
gave direct and constructive critics and it was also easy to determine where there could be
time to save during the interview hence forward. This study gave the opportunity to analyze
weaknesses and strengths in the choice of words and phrasing. For instance, there was too
complicated reasoning in some questions, which made them hard to understand. Some of
them also had to be reshaped due to bad English grammar. Some questions did not give
relevant answers and were thus left out, which was also good as to shorten the interview
timeframe. The subject of isolated questions and the general impression of the interview and
the purpose of the study was also given opinions of.
In the plan there was an idea of making audio recordings of each interview, to ensure not to
miss any answers and be able to concentrate on getting a good contact with the respondents.
Well on site performing the research, there was always one extra person attending to help
with translation and sometimes also taking notes. This assistance filled the purpose of the
recordings and thus that part of the method could be excluded.
Certain expressions and/or words turned out to be hard to understand for some of the
respondents when English was used. For instance, there was sometimes a need for saying
“garbage” rather than “waste”, and “liquid waste” or “human waste” was sometimes a more
comprehendible expression than “sewage”. There is also a common misnaming of plastics as
“paper” – especially when talking about plastic bags which most often, for some unknown
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reason, are called “paper bags”. This required follow up questions to certify what the
respondent really meant to ensure correct notes.
The time frame of 30 minutes per interview was sufficient in approximately one fifth of the
cases. Most interviews took 40-45 minutes since the respondents had a lot of input and
reasoning concerning the topics. Where translation to Swahili or local language was needed
the interview length naturally was extended even further.
Concerning logistics between interviews there was a miscalculation in estimating the costs for
fuel because of the assumption that it would be possible to walk between locations in
Kitengela. This turned out to be hard to manage when the infrastructure and customs in
Kenya are very much based on car traffic.

5 Conclusion
To hear and see the needs of proper waste and water management, and reading old reports
talking about the same developmental problems then as well as now, is a bit heart breaking.
But seeing the eagerness and will to change the future in all the different people being part of
this research is truly inspirational. It shows a high level of self-consciousness and willingness
to contribute, but there must be conditions and systems in place for people to take full
responsibility.
The interviews gave a good insight to what type of communication is received and
comprehended by stakeholders in society on these topics. The results did not differ very
much between the two towns although the town’s structure and planning are at different
levels. What could be observed was that the structure available in Machakos was
inconsequent and creates doubt and irritation amongst the citizens. The knowledge about
resource recycling and circular economy is basic but there is a good chance of creating a
sound production and consumption culture as the development continues. The level of
knowledge is fairly high concerning waste materials with value as reused in the nearby
society – for instance plastic containers and food waste. There is definitely a lack of
knowledge about human liquid waste and the possibilities of taking care of it in a sustainable
way to gain energy and fertilizer. Very few seem to know about the industrial recycling
techniques available in the country. Communicating about these businesses will give a
concrete feedback and create greater awareness of the value of waste as well as inspire to
opportunities of livelihood.
The respondents mostly expressed deep concern of the health and environmental issues
connected to the lack of proper management, but some do admit to a behavior that is
negative, as littering, and reasoned that it is already dirty and would not make any difference.
Making sure the area is clean will have positive impact and motivate more people to a
sustainable behavior and a structured system, created by the government for the citizens to
use, is seen as imperative for a positive and sustainable development. A majority is willing to
pay quite a lot if service of clean water and environment is provided. More communication
on the topics with good examples to follow and positive reinforcement towards a vivid vision
for everyone to feel for, is asked for by the respondents. They preferably suggest spreading
the knowledge through existing channels where many people can be reached at once, like
schools, religious establishments and public gatherings as well as through media and social
media. There are several options of existing communicative material on the Internet as well
as in cooperation with organizations who also have programs to spread the information.
Authorities have not been able to live up to goals put in national steering documents and
there is a big lack of enforcement of existing regulations. Hopefully this is about to change as
NEMA, the Ministry of Health and the Ministry of Environment, have recently worked out
24

updated developmental goals, communicative strategies and materials to use. A law banning
plastic bags was enforced in August 2017 and could very well be seen as the springboard
towards a future where environmental issues will be highlighted and prioritized in
governmental budgets. New policies, goals and strategies for solid waste management,
sanitation as well as communication on national level and the counties on their way into the
second political term after devolution, are probably factors for a positive action on issues for
the health of people and environment. It is imperative to come to action – involving
stakeholders and start implementing. At the same time work for transparent financing to
enable trust in the system and people working in the system.

5.1 Possible future investigation areas
It would be very interesting to investigate the correlation between need of management and
infrastructure with allocated resources, for the fields of solid and liquid waste in the two
counties. To be able to have a relevant perspective a comparison could be made with an area
of similar physical conditions in a more developed country.
Example of questions to investigate:
 How is the long-term planning and execution being done on these issues – compared
to the objectives in national policies?
 What priority is put by the county governments to the quality of resources and
investments? For instance, when choosing material for sustainable construction or
hiring personnel with adequate education and experience in planning, construction
and maintenance?
 Is there an active cooperation within the county (PPP) and with stakeholders from
other counties? Concerning legislative, governmental, communicational as well as
business matters.
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Appendix I – Letter to presumptive respondents

Appendix II, page 1 (2) – Questionnaire for interviews

Ecocycle of and the matter of resources – materials, water and nutrients
1) What is garbage/waste to you and what kind of garbage does your
household/company/ school/church/etc… produce?
2) Is there any garbage collection available – from your private
home/business/school/etc?
3) Do you know what happens with your garbage?
4) Is there any garbage sorted out?
Which material/s, taken where for reuse and/or recycling, anyone else who sort out
afterwards – at the dumpsite?
5) Where/how do you get drinking water?
6) Do you have other water in your home (for cooking, shower, toilet)?
7) Do you know where the drinking water comes from/is produced?
8) Do you know what happens with the liquid waste/drainage/sewage water?
9) Which ones of the different waste would you define a resource?
10) What do you think about the general knowledge/attitude/behavior in society
concerning waste and water/sanitation?
11) Is anyone talking about this in your whereabouts (at work, in neighborhood, with
friends)?
12) Where would you rate yourself, on a scale from 1 to 5, in terms of your knowledge
concerning waste, recycling and use of material resources?
(1= no knowledge, never heard of, 3=adequate knowledge, 5=great knowledge)

13) Where would you rate yourself, on a scale from 1 to 5, in terms of your knowledge
concerning water, sanitation and sewage issues?
(1= no knowledge, never heard of, 3=adequate knowledge, 5=great knowledge)

Behavior
14) Where do you put your garbage (when taking it out of your home)?
15) Do you sometimes throw garbage on the street/out the window (not fruits/foods)?
16) Do you always use water closet or a pit latrine?
If not, where is it done?
17) Where would you rate yourself, on a scale from 1 to 5, in terms of your attitude and
behavior concerning waste and water issues?
(1= I really don’t care, 3= I pay someone to care/give me service, 5= I try to engage and
make people aware and/or ask the authorities to take actions for sustainable solutions)

Health hazards
18) Do you worry about the quality of drinking water?
19) Are you aware of the health problems following poor waste collection and lacking
sanitation solutions?
20) Did you know that the top 10 diseases in Kajiado County are linked to poor
sanitation?
21) Where would you rate yourself, on a scale from 1 to 5, in terms of your knowledge of
these health issues?
(1= no knowledge, never heard of, 3=adequate knowledge, 5=great knowledge)

Responsibility and financing
22) Who is responsible for a clean environment and clean water (private, authorities)?
23) What do you pay for garbage collection and treatment?
24) What do you pay for drinking water and sewage treatment?
25) Do you know what the costs are involved with these issues?
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26) What would be reasonable to pay for this (clean water and environment) per month?
And how?
Through society – tax budget, by each person – taxes, fees and/or by businesses –
pollution (exhaust, circular economy), recycling facilities, collection
27) Where would you rate yourself, on a scale from 1 to 5, in terms of willingness to pay
for the service of clean water (both drinking and treatment of sewage) and clean
environment?
(1= it is not worth any money, 3= not too much, there are other important things also, 5= I
would pay whatever it costs – as long as it is properly taken care of)

Environmental communication today
28) What environmental communication is happening today, to what target groups and
how? For instance; school, public, church, at work, tenants, media, others…
29) How, when and where did you learn about environmental/sustainability issues (if you
have)? Or when did you become aware of these issues/problems?
30) Is there any factor that would motivate you to change your behavior?
31) How would you rate, on a scale from 1 to 5, the need of knowledge/education
concerning environmental issues?
(1= it is not important, 3=it is as important as other subjects, 5= there is a great need of this
type of communication)

Effective communication in future
32) How, when and where do you think this type of knowledge should be provided? To
young people as well as to adults?
(Examples provided if the respondent has no specific suggestions: schools, churches,
businesses, property/house owners, clinics, others…)
33) Any specific kind of knowledge/subject that should be prioritized?
34) What could be gained with increased knowledge?
35) Who should be responsible to provide information?
36) How would you rate, on a scale from 1 to 5, the chances of change in general attitudes
and behavior if environmental issues were communicated according to your
suggestions above?
(1= no change, 3= some change, 5=great change)

Possible solutions for sustainable system in future
37) What would be your best suggestion for a sustainable system (only one suggestion for
each)? Concerning waste and concerning water/sanitary issues?

Appendix III – Quantitative coding
Quantitative coding of keywords in answers
Example of keyword coding for categorizing and analysis of answers. Original question no 32,
“How, when and where do you think this type of knowledge should be provided?”.




Group and label words and expressions in answers, according to their meaning, into
keywords.
Note the amount of times each keyword is mentioned.
Some words might only be mentioned by one person each and cannot fit into any of
the other categories and instead will be grouped as “Other”, instead of ending up with
too many categories (in example: politicians, hospitals, NGOs).

Keyword

Example of alternative words (for keyword) in
answers

Total amount of times
keyword is mentioned

School

Primary/Secondary/High school, parents’ meetings in
school, champions in school, teachers

30

Market
place/Gathering

Bus stages, public gatherings

12

Chief barazas

Village elders, older people, chief gatherings, chiefs,
elders, barazas

11

Door to door

In homes, word of mouth

4

Posters

Circulars, T-shirts, letters, signs

5

Media/Social media

Radio, newspaper, TV, WhatsApp, Facebook, Twitter,
YouTube

13

Landlords

Apartment owners, estate owners, agents

5

Groups

Youth groups, women’s groups, environmental groups,
seminars, work, business

6

Law enforcement

NEMA, government

2

Public events

Campaigns, public forums, clean-ups, road shows,
sport games, 7 cyclists

7

Church

Mosque

19

Parents

-

6

Other

Hospitals, NGOs, politicians

3

Appendix IV – Sustainable Development Goals (parts of)

TARGETS GOAL 3 – Good Health & Well-being
3.2 By 2030, end preventable deaths of newborns and children
under 5 years* of age, …
*In almost half of the cases, malnutrition plays a role, while
unsafe water, sanitation and hygiene are also significant
contributing factors. (World Health Organization’s report 2017:
Levels and trends in child mortality)

3.3 By 2030, end the epidemics of AIDS, tuberculosis, malaria
and neglected tropical diseases and combat hepatitis, waterborne diseases and other communicable diseases
3.9 By 2030, substantially reduce the number of deaths and
illnesses from hazardous chemicals and air, water and soil
pollution and contamination
TARGETS GOAL 4 - Quality Education
4.7 By 2030, ensure that all learners acquire the knowledge and
skills needed to promote sustainable development, …
TARGETS GOAL 12 – Responsible Consumption & Production
12.1 Implement the 10-year framework of programmes on
sustainable consumption and production, all countries taking
action, with developed countries taking the lead, taking into
account the development and capabilities of developing
countries
12.2 By 2030, achieve the sustainable management and
efficient use of natural resources
12.3 By 2030, halve per capita global food waste at the retail
and consumer levels and reduce food losses along production
and supply chains, including post-harvest losses
12.4 By 2020, achieve the environmentally sound management
of chemicals and all wastes throughout their life cycle, in
accordance with agreed international frameworks, and
significantly reduce their release to air, water and soil in order
to minimize their adverse impacts on human health and the
environment
12.5 By 2030, substantially reduce waste generation through
prevention, reduction, recycling and reuse
12.6 Encourage companies, especially large and transnational
companies, to adopt sustainable practices and to integrate
sustainability information into their reporting cycle
12.7 Promote public procurement practices that are
sustainable, in accordance with national policies and priorities
12.8 By 2030, ensure that people everywhere have the relevant
information and awareness for sustainable development and
lifestyles in harmony with nature
12.a Support developing countries to strengthen their scientific
and technological capacity to move towards more sustainable
patterns of consumption and production
12.b Develop and implement tools to monitor sustainable
development impacts for sustainable tourism that creates jobs
and promotes local culture and products
12.c Rationalize inefficient fossil-fuel subsidies that encourage
wasteful consumption by removing market distortions, in
accordance with national circumstances, including by
restructuring taxation and phasing out those harmful subsidies,
where they exist, to reflect their environmental impacts, taking
fully into account the specific needs and conditions of

developing countries and minimizing the possible adverse
impacts on their development in a manner that protects the
poor and the affected communities
TARGETS GOAL 6 – Clean Water & Sanitation
6.1 By 2030, achieve universal and equitable access to safe and
affordable drinking water for all
6.2 By 2030, achieve access to adequate and equitable
sanitation and hygiene for all and end open defecation, paying
special attention to the needs of women and girls and those in
vulnerable situations
6.3 By 2030, improve water quality by reducing pollution,
eliminating dumping and minimizing release of hazardous
chemicals and materials, halving the proportion of untreated
wastewater and substantially increasing recycling and safe
reuse globally
6.4 By 2030, substantially increase water-use efficiency across
all sectors and ensure sustainable withdrawals and supply of
freshwater to address water scarcity and substantially reduce
the number of people suffering from water scarcity
6.5 By 2030, implement integrated water resources
management at all levels, including through transboundary
cooperation as appropriate
6.6 By 2020, protect and restore water-related ecosystems,
including mountains, forests, wetlands, rivers, aquifers and
lakes
6.a By 2030, expand international cooperation and capacitybuilding support to developing countries in water- and
sanitation-related activities and programs, including water
harvesting, desalination, water efficiency, wastewater
treatment, recycling and reuse technologies
6.b Support and strengthen the participation of local
communities in improving water and sanitation management
TARGETS GOAL 17 – Partnerships for the goals
17.1 Strengthen domestic resource mobilization, including
through international support to developing countries, to
improve domestic capacity for tax and other revenue
collection
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Examples of available Environmental Communication
material and methods
Water, sanitation and hygiene (WASH) campaigns
The World Health Organization (WHO), UN Water, Water Supply and Sanitation Collaborative
Council (WSSCC) and WaterAid are some of the international organizations who have extensive
knowledge and experience on action programs and campaigns to raise knowledge, change attitudes
and behavior concerning water, sanitation and hygiene. On their websites, or when contacting them,
there are lots of information material available to utilize. For instance, to use on the international UNdays; World Water Day, March 22, World Toilet Day, November 19 and World Environment Day, June
5.
Africa Environmental Education and Training Action Plan
United Nation Environmental Programme (UNEP) has developed an action plan for environmental
education and training in Africa (AEETAP) with the core objective of the enhancing community
environmental education and training within Africa. This is suggested through various forms of
education, capacity building and projects. It calls for reorientation of the education system, policy
development, curriculum/program innovation and design as well as transformative learning
approaches to support action for change, transformative assessment practices, development of
materials to support new approaches to environmental learning, action competence and technology
enhanced learning to foster wider access and participation in environmental education and training.
Mette Wilkie, Director Ecosystems Division, together with Julliette Biao Koudenoukpo, Director
Regional Office of Africa, UNEP, states; “A lack of clear and sustained environmental awareness in
many African countries has contributed to environmental degradation within the continent. To
address this challenge, UN Environment, in collaboration with other stakeholders, is promoting
capacity development for future professionals through environmental education. … The Action Plan
advocates for ecosystem resource management; communication and dissemination of environmental
material in all forms of education; spatial planning and urban design through green campus designs;
sustainable tourism and efficient transport; and water and sanitation, among other green practices. …
Above all, the Action Plan will complement national and regional sustainability agendas; the
achievement of the 2030 Agenda on sustainable development and the Sustainable Development Goals
(SDGs); the African Agenda 2063; and the UNESCO Global Action Plan for Education for Sustainable
Development.”
Guidelines for Action Plan and Environmental assessment in Kenya
To simplify the implementation of the above-mentioned action plan in Kenya, very useful guidelines
have been prepared by National Environmental Management Authority (NEMA). They provide a
standardized roadmap for application in the preparation of the County Environment Action Plans as
per provision of EMCA Cap 387 and the Constitution of Kenya 2010.
Of all the different topics covered, the ones in figure 1 are of specific interest to know how far the
counties have come on issues of water, sanitation and waste as well as environmental communication.
NEMA – Green Points
NEMA is establishing so called “Green Points” in the country, with funding from Denmark. At present
in seven (of 47) counties, Kajiado being one of them. The Green Point will combine normal NEMA
office functions with a public meeting information and demonstration area. The purpose is to
contribute and practically interpret the Green Economy concept by improving the advisory role of
NEMA and create a concept where environmental information can be displayed and discussed. Visitors
will be coming to the Green Point-location and visits by NEMA-officers will be done to
schools/businesses for educational information and events.
Education online
When searching on YouTube for waste management, recycling, waste water, biogas production, or
such like, there are numerous instructive videos to watch. Adding Kenya to the search will show many
local examples.
Some very good and easy to comprehend courses are given on Climate-KIC, some at a cost and some
free of charge, like the one about e-waste. The service company is supported by the European Union
and some courses funded partly by the Swedish government.
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Educational program for schools and businesses
To reach out further there need to be a wider range of communicative action. By educating teachers,
leaders, journalists the environmental and sustainability issues will be taken into their everyday work,
thus easier be spread to the population.
The curriculum in Kenyan schools is being transformed, starting January 2018 with classes 1-2. The
competency-based curriculum puts emphasis on students’ ability to figure out how a solution is arrived
at, as opposed to just learning answers to questions. One of the features that has been addressed in all
subjects is sustainability.
Educational programs for effective communication concerning sustainable development could, for
instance, be the Master of Arts in Communication studies at USIU (United States International
University Africa, Nairobi). It was launched in 2015.
The Eco School concept is available for schools to engage and transform their approach towards a
more sustainable way forward. The global website has many hands-on resources to use and there is a
network to join and share knowledge within.
A concept for training of journalists, mainly focusing on climate change issues, is being formed, 20172018, by Dr Dorcas Otieno and her team at Kenya Organization for Environmental Education (KOEE).
There is a great need of awaken the curiosity of journalists about the interesting aspects and challenges
of environment – linked to intriguing scientific innovations, ingenious ways of creating attitude and
behavioral changes, durability for the society and the responsibility of leaders and politicians as well as
all citizens etc. A very good initiative since the media, as well as many leaders, have failed to set the
environmental agenda even though it is so important for our own survival.
Water Resources and Water Pollution (Chapter 5)
• Describe the quantity, quality and distribution of water resources
• Solutions to identified environmental challenges
Settlement, Urbanization and Transportation Settlement (Chapter 10)
• Environmental challenges for planning and suggested solutions
• Proportion of population with access to solid waste services
• Proportion of population in informal settlement with access to sanitary facilities and/or solid waste management services
Health, Sanitation and Waste (Chapter 12)
• Describe the sanitation status and status, access and availability of clean water
• Describe categories and types of solid waste and status of solid waste in the County
• Describe the proportion of population with access to solid waste services
• Identify major pollution sources
• Identify the various types of waste(both liquid and solid) generated and disposal methods
• Identify challenges facing disposal of different types of waste (liquid and solid)
• Identify challenges facing provision of solid waste facilities
• Identify major environmentally related diseases e.g., malaria, typhoid
• Identify challenges facing provision of sanitation and health services
• Provide a brief introduction to the chapter linking health to the environment
• Analyse the trends of incidences and severity of environment related diseases
• Propose strategies to mitigate environmentally health related challenges
• Legal issues and recommended legal measures
• Fiscal issues and recommended fiscal measures
• Proposed areas of research
• Environmental Challenges for planning
• Solutions to identified environmental challenges
• Best Case study
Environmental education – Information and Communication/Education for Sustainable development –
Knowledge management (Chapter 15)
Environmental Governance – Compliance – Accountability – Equity & benefit sharing – Enforcement
Governance – Access to Environmental Information – Environmental Policies – Legislation – Compliance –
Enforcement (Chapter 16)
• Describe and discuss key elements of…
• Describe how environmental governance at the local/national level is contributing to environmental management
• Describe existing efforts for, analyse levels and identify gaps of…
• Determine impact, identify research areas and challenges for planning of…
• Solution to identified challenges for…

Figure 1. Examples of topics on issues of water, sanitation and waste as well as environmental communication in
the guidelines for Action Plan and Environmental Assessment in Kenya, NEMA.

