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Abstract

World economic reports cite MSMEs as important vehicles for sustainable economic growth for any
country. With changing climatic conditions, water as a resource has become scarce thus water risks have
been underscored to be an unseen barrier to the posterity of MSMEs with potential of impacting on their
unsustainable consumption patterns. Global city populations projected to double by 2050; water issues and
availability are rendered high risk for businesses. Kenya termed as a water scarce country, transfers the
harsh reality of water risks as an unseen barrier to any MSMEs. The aim of the study was to investigate the
unseen barrier of water risks to sustainable consumption and production in MSMEs and their threat to
business bottom lines. The study was conducted through a systematic literature review of articles on water
crisis and MSMEs globally and Nairobi. Findings of the study indicate that water crisis may result in
insufficient water for a business to maintain production, while poor water quality could increase pre-
treatment costs for industry explicating water risk as an unseen barrier. Water risks are further impacted
by weak water governance which results in erratic water deliveries, resulting in production delays. Water
risks manifest in inadequate water quantity or quality, which require MSMEs to relocate water-intense
operations to water secure areas and pursuing alternatives such as building artificial storage. Water risks
require huge investments to resolve it underscoring its unseen barrier for the posterity of the MSMEs. To
mitigate water risks, cost effective measures that can be taken comprise putting guidelines on water
efficiency, measuring consumption of water and investing in new technology that ensures efficient use of
water.
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Introduction

Micro, Small and Medium Enterprises (MSMEs)
have a crucial economic function in most
countries globally. Approximately 60% of the
gross domestic product (GDP) as well as 90% of
employment can be attributed to informal and
formal MSMEs in both advanced and developing
economies illustrating the pivotal role of MSMEs

in country’s GDPs (FAO, 2015). On a global lense,
MSMEs are potential sources of job creation,
social transformation as well as enhanced
economic growth. In Kenya, the MSME sector has
been acknowledged for its role in creating
employment opportunities, alleviating poverty,
nurturing innovation, increasing competitiveness
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as well as providing goods and services
(Abisuga-Oyekunle et al., 2020; James, 2015;
KNBS, 2016).

MSMEs can be referred to as a catalyzing agent of
the economy in both developing and developed
economies. This is due to the fact that they
possess more flexible production opportunities as
compared to large companies; in addition, they
acclimatize to variations in demand in a shorter
duration of time as well as attain maximum
competition conditions faster. They therefore
contribute to nationwide income, entrepreneur
training, productivity and employment (Erdin
and Ozkaya, 2020)

In Kenya, MSMEs are defined as enterprises that
employ between 1 - 99 employees. Micro
enterprises have less than 10 employees, small
enterprises have between 10 - 49 employees
while medium enterprises have 50 - 99
employees (KNBS, 2016). The Micro and Small
Enterprise Act further defines micro enterprises
as having a maximum annual turnover 500,000
Kenyan shillings, small enterprises have a
turnover of between 500,000 to 5 million Kenyan
shillings. Medium enterprises are not covered by
the Act but have been reported as having a
turnover of between 5 million to 8 million Kenyan
shillings (Micro and Small Enterprises Act, 2012).

According to the micro, small and medium
establishment survey carried out in 2016, it was
reported that there are approximately 1.56 million
MSMEs which have been licensed by the county
governments of Kenya. Similarly, there are also
MSME:s in operation however they have not been
licensed. This survey established that there are
about 5.85 million unlicensed MSMEs and these
businesses were identified at the household level.
MSME:s contributed 33.8% towards Kenya’s gross
domestic product (GDP) in 2015 and this output
was estimated to be worth KShs 3,371.7 billion
(KNBS, 2016).

Water is essential for economic progression,
environmental sustainability and societal
development therefore playing a critical role in
sustainable consumption and production of
MSMEs posterity (Machete, 2011). Fresh water is
not only a major processing element but also a
fundamental ingredient in food processing; in

addition, it is irreplaceable which further points
out its high risk nature (Olmez, 2014;
Sachidananda et al., 2016; WWEF-UK, 2015). The
challenge of global water scarcity as well as
reduction in the availability of water has forced
the food processing subsector to prioritize
management of water on its agenda so as to
ensure sustainability of this sector (Olmez, 2014;
Water Services Regulatory Board (WASREB),
2020).

The food processing industry is one of the major
water intensive industries after the chemical and
refinery industries (FDM-BREF, 2006). Increased
pressure on fresh water supplies, continual
uncertainties in the supply of fresh water as well
as costs associated to compliance to legislation
have place water use minimization strategies at
the top of the agenda of manufacturing
businesses. Measures aimed at water reduction
include practicing good housekeeping measures
(Sachidananda et al., 2016). Good housekeeping
measures entail prompt repair of leakages,
closing taps after use, continual training and
sensitization of employees on efficient use of
water, using dry cleaning methods among others.
The annual water usage of the food and drink
industry is approximately 3000 Mm?3/year which
explicates the critical role water plays in MSMEs
and the unseen barrier it can be to the future and
sustainability of MSMEs (FDM-BREF, 2006).

Water takes on a myriad of uses especially as a
vital resource thus it’s critical for all types of
industry such as manufacturing, service
provision and agriculture which are economic
pillars of any country (James, 2015, Murphy,
2013). The fulfillment of these significant roles is
dependent on supply risk as well as reliability in
terms of water access and water quality for
consumption and production. It has been
estimated based on the current economic growth
rates that the demand for fresh water will outstrip
current water supplies by more than 40%.
Currently, the demand from manufacturing
sector accounts for 22% of global fresh water
withdrawal; in a majority of the developed
countries, water consumed by industry has
surpassed amount of water consumed for
agriculture thus water is a significant aspect of
sustainability (Sachidananda et al., 2016; Water
Services Regulatory Board (WASREB), 2020).



The United Nations Sustainable Development
Goals (SDGs) emphasizes on the urgent need for
businesses to operate in a manner that is healthy
for both the people and planet underscoring
sustainability by all measure (Mugagga and
Nabaasa, 2016; UNDP, 2017). Notably, the
manufacturing sector serves as a crucial sector
with a need to focus on how MSMEs in this sector
can reconsider the actions of obtaining raw
materials, production, consumption as well as
managing goods plus the successive waste
generated if they are to manage the water risk as
an unseen barrier (Olmez, 2014; Sachidananda et
al., 2016; WWE-UK, 2015). In the past decade,
lean and green thinking has arisen as a desirable
strategy for advancing efficiency as well as
environmental results geared at sustainable
business practice that achieves the objectives of a

circular economy (Caldera et al, 2019; James,
2015).

The Oslo Symposium of 1994 defined sustainable
consumption and production (SCP) as “the use of
services and related products, which respond to basic
needs and bring a better quality of life while
minimizing the use of natural resources and toxic
materials as well as the emissions of waste and
pollutants over the life cycle of the service or product
so as mnot to jeopardize the needs of further
generations”. Thus it's important that humanity
are transformed in the ways in which they
consume and produce so as to enable the
attainment of global sustainable development
(Mugagga and Nabaasa, 2016; UNEP, 2014). The
United Nations Sustainable Development goals
(SDGs) lays emphasis on collaborative, urgent
and direct efforts from the industrial sector to
practice SCP thus focusing not only on the
environmental but also on the social and
economic aspects as well (UNDP, 2017; UN-
HABITAT, 2016).

In the path of economic growth in developing
countries, MSMEs challenges are numerous and
multifaceted enhancing the risk index for them
attaining their full potential in sustainable
consumption and production. The challenges

range from business licenses, business premises
to business locations which impact directly to
MSMEs bottom lines where water access and
supply are not guaranteed (Irungu and Arasa,
2016; World Bank, 2020). Kenya ranked among
the water scarce countries elucidates the potential
of water risks as an unseen barrier to MSMEs in
sustainable consumption and production (UNEP,
2012; UN-HABITAT, 2016, 2010). With an
estimated rapid growing urban population and
migration, MSMEs have to contend with water
scarcity as barrier to their sustainable
consumption and production if they are to make
returns to their investments (Jacobsen et al., 2013;
Kenya National Bureau of Statistics (KNBS),
2019).

In reference to an analysis conducted by the
International Food Policy Research Institute,
roughly 63 trillion USD worth of water
productivity will be at risk by 2050 if a “business
as usual’ approach towards water management
practices continues (WWE-UK, 2015). Water is a
scarce resource thus if the business as usual
approach is maintained in the management of
water resources in MSMEs then the cost of
production will not be sustainable. In addition,
Kenya will soon face a 30% deficiency between
available fresh water supply and demand by 2030
explicating why water is a risk that could bar the
growth and prosperity of MSMEs. In spite of
concerted efforts to minimize losses, levels of
non-revenue water (NRW) have relatively
stagnated between 41% and 47% over the last 10
years illustrating that water has significant
impact in sustainable consumption and
production for MSMEs (Olmez, 2014;
Sachidananda et al., 2016). Such losses threaten
Kenya's water security further highlighting water
risks as barriers for sustainable consumption by
MSMEs when not factored in their day to day
running. In view of the current NRW, the water
sector will need to intensify production of water
to 2.5 times the present level so as to meet the
current demand if MSMEs can mitigate the risk
(Water Services Regulatory Board (WASREB,
2020).
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Figure 1. Non-Revenue Water Trend
Source: WASREB, 2020

Water risk as a business reality can be
transformed as business opportunity or threat in
Kenya and globally which requires much
attention for sustainability of MSMEs in regard to
sustainable consumption and production (Iro
Ong’Or and Long-Cang, 2007; James, 2015;
Ledant, 2013). Moreover, water risks in MSMEs
are related to water quality and availability
(physical risk), to regulatory action in ensuring
water availability for sustainable consumption
are observed and upheld (Leclert et al,, 2016;
Muriithi, 2017; Murphy, 2013). The intricacies of
water risks take the form of water scarcity
resulting in insufficient water for MSMEs to
maintain production, and poor water quality
which could increase pre-treatment costs
(Abisuga-Oyekunle et al., 2020; Irungu and Arasa,
2016; Muriithi, 2017).

Water risks are further aggravated by the weak
water governance which result in erratic water
deliveries, poor water quality and water scarcity
hampering production in MSMEs in Nairobi
(Avidar, 2018; Chini and Stillwell, 2020; James,
2015). MSME:s in cities such as Nairobi, are forced
to have alternatives to their water demands
thereby impacting greatly on their bottom lines in
unseen costs of procuring water services through

pricy water vendors (Abisuga-Oyekunle et al.,
2020; Muriithi, 2017; World Bank, 2020). The
unseen barrier of water risks which was not given
consideration has seen MSMEs in Kenya starting
to adjust their operating modes to address
inadequate water quantity or quality, by
relocating water-intense operations to areas with
more water, securing alternative sources of
supply, or building artificial storage (Chini and
Stillwell, 2020, Hassenforder and Barone, 2019;
World Bank, 2020).

Water risks in urban areas and cities require
urban water governance framework in
addressing critical water issues by having
inclusive policy for sustainable consumptions for
MSMEs (Angoua et al., 2018; Chini and Stillwell,
2020; James, 2015; Karar and Jacobs-Mata, 2016).
Water footprint is necessary for advancing urban
environments in the face of climate change and
resource constraints in ensuring sustainable
consumption by MSMEs in Nairobi and more so
addressing the water risks potentials (Chini and
Stillwell, 2020; Muriithi, 2017; World Bank, 2020).

Global sustainability is facing crisis from major
negative impacts from natural, social and
economic dynamics thereby impacting on



sustainable consumption by any business or
organization (Govindan, 2018; Omole and
Ndambuki, 2014). The demand for ecosystem
services goes beyond what the planet can
provide, notwithstanding human activities in
various domains that profoundly alter the
underlying earth systems where water is sourced
which further impact the water supply and
availaibility (Li et al., 2019; Lukman et al., 2016).
Based on these sustainability challenges more
emphasis is placed on the need to better
understand consumption patterns so as to shape
the societal sustainability transition in MSMEs on
the issue of water in its management and
governance (Akenji et al, 2015; Doreen et al.,
2020).

Addressing this unseen barrier to MSMEs will
require water efficiency models that ensure there
is sustainable consumption in their production
and mitigate the costs water risks have on their
business viability by creating alternatives and

Formulation of research
question

embracing circular  economies  (Abisuga-
Oyekunle et al., 2020; Chini and Stillwell, 2020).
This paper explicates the consideration of the
unseen barrier of water risks and its impacts on
sustainable consumption and production of
MSMEs in Kenya.

Materials and methods

The study used systemic literature reviews on
water crisis, sustainable consumptions by
MSMEs at a global and national level. The
methodology employed in this literature review
consisted of literature search, identifying articles
to be included in the detailed systematic review
and finally analysis of the selected articles for
inclusion in the study. The authors reviewed
articles published between 2010 to 2020. The
methodology that was followed in conducting
this study is depicted in figure 2.

Literature search using
identified key words, water
risks, water barriers, water

scarcity. Articles searched for
in web of science, elsevier,
google scholar - 450 articles

Application of inclusion ad
exclusion criteria like date,
language, relevance to research
question - 450 articles screened
for relevance

Analysis and synthesis of data
from the articles that has been
screened and included in the
study - 40 articles selected

Reporting and utilising findings

from the articles studied. Data

extracted from the articles and
details of findings presented

Figure 2. Methodology used for the systematic review




Data used was extracted from previous literature
review using desktop analysis and adapted to the
research (Creswell and Creswell, 2018; Williams,
2011). Data focused on water risks as business
reality, MSMEs role in sustainable consumption,
water institutions and organizations as structures
for water governance in Nairobi City. Water
policies, water policy implementation, and
institutional mandates information was captured
so as to explicate water risks in MSMEs. The
study also surveyed water risk mitigation
opportunities, skills and threats faced by MSMEs
and the role of urban water governance as
mitigation strategy.

Results

According to a study conducted by Sentsho et al.,
(2009) on the performance and competitiveness of
MSMEs in Botswana’s manufacturing sector, a
majority of the enterprises cited the cost and
unreliable supply of water and electricity as
among the major constraints barring their
competitiveness. The high cost and unreliable
supply of these two resources leads to increased
business uncertainties, reduced competitiveness
as well as lost output which is mirrored in today’s
MSMEs (Obokoh and Goldman, 2016).

Water and SMEs' operations >
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Figure 3. The potential role of water in SME performance
Source: Frederick and Selase, 2014

Inadequate supply of water and other
infrastructure considered as necessity contributes
to the major challenges faced by MSMEs with the
said infrastructure failing in water efficiency and
management (Shemi, 2013). An unreliable water
supply could thus affect the overall operations of
MSMEs on a large scale over prolonged period
would lead to unknown losses (Irungu and
Arasa, 2016; Muriithi, 2017; Selelo et al., 2017). The
fruit and vegetable sector is the most water
intensive sector in the MSMEs which require

periods)
e planned
interruptions

SME operations and performance

huge amounts of water for their production
thereby unreliable water supply would ground
their operations if not addressed as evidenced in
table 1. Close to 90% reduction in fresh water
demand might be achieved through reusing
process waste water after treating in some specific
process operations during food processing which
serves as a mitigation strategy for water risks
(Doreen et al., 2020; Lukman et al., 2016, Olmez,
2014).



Table 1. Water Consumption and waste water generation rates in food industry MSMEs

Sector Water Consumption (m3/t) Wastewater generation (md/t)
Fruit and Vegetable 24-11 11-23

Meat and Poultry 2-20 10-25

Dairy 0.6 - 60 0.4 - 60

Fish and seafood 3.3-32 2-40

(Source FDM-BREEF, 2006)
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Figure 4: Projected growth in global water consumption by sector

Source: OECD Environmental Outlook Baseline
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On a global outlook in figure 3, agriculture has a
large water consumption which indicates the
need to change the business as usual if water risks
are to be mitigated. With such a high-water
consumption projection, MSMEs will need to
underscore the unseen barrier of water as a risk if

consumption and production
principles are to be taken up. The salient nature
of this unseen barrier tends to be tacked away as
a non-essential yet the implications of the same
affect bottom lines of MSMEs on keen scrutiny (Li

et al., 2019; World Bank, 2020).

Table 2. Annual Volume of Water Abstracted under Permit from 2015 to 2019 (million cubic meters)

Water source 2015 2016 2017 2018 2019
Surface water 30,513.4 30,674.4 30,743.8 31,195.3 32,075.3
Ground water  77.6 102.9 140.6 175.6 211.7
Total 30,591.0 30,777.3 30,884.5 31,370.9 32,286.9

Source: Water Resources Authority



Table 2 indicates the volumes of water which
were abstracted under permit; the overall
capacity of water abstracted under permit rose by
2.9% from 31.4 billion m3 to 32.3 billion m3 in
2019. Surface water abstraction accounted for
99.3% of the total water abstracted from 2015 to
2019. MSMEs require water for production thus

increased volumes of water abstraction poses a
threat to sustainable water supply illustrating the
unseen barrier of water as a risk in sustainable
consumption and production if not well
addressed (Water Services Regulatory Board
(WASREB), 2020).

Water Withdrawal

® Agriculture ® Industrial

Figure 5. Water Withdrawals by Sector
Source: AQUASTAT

Figure 5 indicates the total amount of water
withdrawn in 2016 was 4,032 million cubic meters
with agriculture accounting for 80% of the
withdrawals that is 3,234 million cubic meters;
industrial water withdrawal was 0.303 million
cubic meters while municipalities’ water
withdrawal was 0.495 million cubic meters. With
a projected double population in the urban areas
and cities by 2050, water scarcity will become a
reality that will affect sustainable consumption
and production by all sectors including MSMEs
(Angoua et al., 2018; Li et al., 2019; Water Services
Regulatory Board (WASREB), 2020). Paying
cognizant to water withdrawals elucidates water
as risk that needs to noted and mitigation
measures put in place to improve water efficiency
in the sustainable consumption and production
process by MSMEs.

Municipal =

Discussion

Sustainable water consumption has been poised
as a challenge for MSMEs in cities characterized
with an increasing urban population (Chini and
Stillwell, 2020; UN-HABITAT, 2010; World Bank,
2020). Notably, a large share of population suffers
from water scarcity as well as water consumption
whose impact on the ecosystem damage is
unmentioned (Akenji et al., 2015; Osano, 2019;
Yano et al.,, 2016). The distribution of the water
resource and its consumption make it a critical
resource for MSMEs productivity and success
pegged on the fact that it is a major raw material
(Cosgrove and Loucks, 2015, Omole and
Ndambuki, 2014; Rockstrom et al., 2007).
Unfortunately water problems in MSMEs are
intensified rather than mitigated in developing
countries’ economies, reason being that prices
and costs of production are guided by economies



rather than environmental impacts, with water
management driven by demand and not the
availability (Cosgrove and Loucks, 2015; Irungu
and Arasa, 2016; Lukman et al., 2016; Tsai et al.,
2018).

With Brundtland Report publication, production
processes and consumption patterns towards
sustainability have improved in MSMEs adopting
these sustainable practices which highlight
sustainability and circular natures with zero
waste (Doreen et al., 2020; Govindan, 2018).
Increasingly, there are growing examples of
achieving eco-efficiency in water systems
(including urban), which further require
economic incentives and governmental support,
and practical experiences by MSMEs to mitigate
the unseen barrier of water risk, more so
enhancing circular economy (Chini and Stillwell,
2020; Murphy, 2013; Wang et al., 2017; World
Bank, 2020).

Global projections for water consumptions and
water withdrawals illustrate the potential water
scarcity in the face of increasing city population
whose impacts on water demands, and its
consequences on sustainable consumption
production for MSMEs can be felt (Omole and
Ndambuki, 2014; Osano, 2019; Tsai et al., 2018). In
agreement with the Global Risk Perception
Survey conducted by the World Economic Forum
reports that the highest level of societal impact
over the next 10 years will be from water crises
which also affect MSMEs as illustrated by the
results in figure 1 (Murphy, 2013; Olagunju et al.,
2019; Prasanna et al., 2019; Ribeiro and Johnsson,
2018). In retrospect, the past decades has seen the
percentage increase in water use on a global scale
exceed twice that of population growth in cities
thus potential to affect sustainable consumption
of MSMEs profits and productions (Irungu and
Arasa, 2016; Muriithi, 2017; Ribeiro and Johnsson,
2018).

The consequences of increase on water crisis has
led to water stress where the current restricted
rates of water use and consumption, are
unsustainable and explicating the risk index
water has on profit margins and sustainability
(Doreen et al., 2020; Ondigo et al., 2018). Water
demands and supplies are changing denoting
their unseen nature in becoming a barrier to

sustainable consumption by MSMEs in Kenya
(Cosgrove and Loucks, 2015; Ondigo et al., 2018;
Osano, 2019). Consumer demands are driven in
part by population growth and higher per capita
water consumption in growing urban, domestic,
and industrial water sectors which spell out the
water risks MSMESs in Kenya have to tackle (Chini
and Stillwell, 2020; Ondigo et al., 2018; World
Bank, 2020).

The projections that by 2050, water needs will
have tripled underscores the results in data above
that water risks have the potential to be barriers
for sustainable consumptions by MSMEs in
Kenya (Abisuga-Oyekunle et al., 2020; Angoua et
al., 2018; Olagunju et al., 2019; Tsai et al., 2018). To
meet the increasing consumer needs of this
additional city population, consideration on the
amount of water that is consumed in the
production of different goods by MSMEs will
need a restructuring to mitigate water risks (Chini
and Stillwell, 2020; OECD, 2020; World Bank,
2020).

Further to that trade in high water consumptive
goods and services by MSMEs from water scarce
regions may have short term economical profits
but is not viable in the long term which elucidates
on the threat to meeting other water related goals
(UNDP, 2017, 2016; UNEP, 2016, UN-HABITAT,
2016). Other impacts revolve around pollution
and environmental degradation which are not
transferred along with the products to the
consumer but impact water resources in the long
run (Osano, 2019; Paul et al., 2018; Romano and
Akhmouch, 2019; van Leeuwen et al, 2019).
However, the complexity in water trade requires
much more research to find real water-trade links
and suggest possible solutions if trade is causing
unsustainable water practices in MSMEs in city
and urban settings (Chini and Stillwell, 2020; Tsai
et al., 2018; van Leeuwen et al., 2019).

Changes in climate are altering the shape of the
probability distribution of future hydrologic
events and water demand for MSMEs impacting
on their consumption patterns (Ondigo et al.,
2018; Prasanna et al, 2019, UNDP, 2016).
Subsequently, water demand for agricultural
production will be influenced by climate change,
technological development and urbanization and
human responses which in turn affect the



sustainable consumption production for MSMEs
in Kenya (Irungu and Arasa, 2016; Muriithi, 2017;
Murphy, 2013; Paul et al., 2018).

Conclusion and recommendations

The findings of this study demonstrate the
significance of addressing water risks facing
MSMEs if they are to attain sustainable
consumption and production. To reduce impacts
arising from water risks, it’s crucial for MSMEs to
appreciate water risks in addition to assessment,
monitoring and enhancement of their risk
management and business continuousness
management capacity. Given the MSMEs size
and roles in the nationwide and world economies
and the fact that the development of the private
sector’s resilience is dependent on reduction of
risks by MSMEs, there’s need for more studies to
enhance understanding of various aspects of
MSMEs management of risks. Water demand
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