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Abstract: Kenya‟s cut-flower industry has been praised as an economic success 

as it has provided jobs, income and infrastructure for the citizens of the country. 

Conversely, media coverage has criticized cut-flower production for causing negative 

environmental and social impacts. Cut-flower production in Kenya is concentrated on the 

southern shores of Lake Naivasha. The pressures of extraction are causing the naturally 

sensitive and variable lake to experience lake levels much lower than what the models 

had predicted. The cut-flower industry on Lake Naivasha has also been socially criticized 

for the poor working wages, the poor working conditions and the impacts of the increased 

population its employment attracts on the community of Naivasha. This paper looks into 

the economic, ecological and social implications of this industry, and assesses whether or 

not it is sustainable. The cut-flower industry‟s economic success is completely dependent 

on European markets, is not equitably distributed, and is vulnerable to business 

migration. Lake Naivasha is naturally sensitive to climatic changes and experiences much 

lake level variability. The increased unmeasured water extractions, habitat degradation 

and lack of adequate management exacerbates this situation. The civilians of Naivasha 

are suffering from a lack of infrastructure and security due to the population influx 

accompanying the cut-flower industry, without adequate wages or working conditions to 

access basic livelihood assets and high quality of life. For these economic, environmental 

and social reasons, it is determined that Kenya‟s cut-flower industry  is not sustainable. 

Recommendations for mitigation of these impacts are given.
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Introduction: 

Sustainability has become one of the most widely used and highly sought terms in 

the realm of economic growth, environmental protection and socially just development 

(Walmsey, 2002). Gaining trend-like status has been both positive and negative, as it has 

forced governments, industries, and businesses to acknowledge issues such as ecosystem 

integrity and social justice, while at the same time, has been so widely applied to many 

products, activities and businesses that it has arguably become an ambiguous term. The 

broadness and vagueness of sustainability has been criticized and praised as its greatest 

weakness and strength, as it allows the term to be accessible to a variety of  situations. 

Discussing the sustainability of a particular industry and product in the context of its 

economic activity, the environment or the changes to civilians livelihood becomes 

spurious without making explicit all assumptions and definitions of this inherently vague 

term (Philllis, 2001).  

Finding a concrete, generalized definition of sustainability to be applied to all 

situations is not possible, as contextual differences create such varied perspectives, needs, 

desires and goals of governments, civilians and the ecosystem in which an industry 

exists. The birth of the definition of sustainable development, which is a term closely 

related and often used interchangeably with sustainability, came from the Bruntland 

Report, Our Common Future, made by the World Commission on Environmental 

Development in 1987: “Sustainable development seeks to meet the needs and aspirations 

of the present without compromising the ability of future generations to meet their own 

needs” (Brundtland, 1987).  
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The problem with this definition, and the reason why it has difficulty creating 

strong management strategies is that it fails to mention the environment, livelihoods or 

the economy explicitly. Generally, sustainability is viewed as a mediator in the balance 

between environmental protection and economical growth (Phillis, 2001). This balance, 

however, cannot exist without considering the livelihoods and living standards of the 

community which is directly dependent on and affected by the environment and 

economic activity respectively.  

Sustainability in this paper will be defined as management of a dependable 

economic activity whose continued growth allows for long-term stability of the 

ecosystems upon which the industry and local civilians depend and long-term viability of 

socially just, sustainable livelihoods for local community. This definition includes 

environmental, socio-political and economic considerations, all of which depend on and 

affect each other in inextricable ways. 

Often, but not always, protection of the environment for the long term requires 

economic growth in the short term to slow down, with the anticipated belief that it will be 

sustainable in the foreseeable future. It is particularly challenging to curb economic 

growth in favour of ecological well being in underemployed communities. This is why 

determining how to best manage the cut-flower industry on Lake Naivasha is extremely 

complicated. It is understood that a valuable resource such as freshwater cannot simply 

be left untapped (Enniskillen, 1999), as an ability to develop and utilize water resources 

is linked to a nation‟s ability to develop and prosper (DWAF and WRC 1996 from 

Walmsely, 2002). Protecting freshwater lakes and hinterland for the wellbeing of 

biodiversity should not take precedence over the economic growth that citizens of the 
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nation seek in order to attain improved living standards.  However, overusing water 

sources to the point of exhaustion has even more dire consequences. 

All socio-economic development and ecosystem maintenance depends on access 

to water. When the cumulative impacts of users disrupt the necessary supply and quality 

of water, water scarcity occurs. This growing scarcity is a block to advances in poverty 

alleviation, regardless of how many jobs the exploitive economic activity provides (UN-

Water, 2006).Water is perceived as a critical resource issue (Thomas – Slayter et. al, 

1995), especially in Kenya, where 39% of people, and more than half of the rural 

population do not have access to an improved, potable or reliable water sources (HDI, 

2007; Mumma, 2005).  

All Millennium Development Goals are dependent on the availability and 

equitable access to sufficient amounts of quality of water. This encouraged the UN to 

declare 2008 Water Sanitation Year (UN-Water, 2006). Access to freshwater for 

economic development, quality-of-life, and ecosystem integrity is indisputably 

imperative. This fact makes the exhaustion of Lake Naivasha by the cut-flower industry 

unsustainable in terms of economic growth, ecological functioning and the livelihood and 

well-being of communities.  

This paper will begin by demonstrating how the recent surge in the Kenyan 

economy from the success of the cut-flower is neither sustainable nor just, as it is fully 

dependent on European markets, is distributed unequitably and is vulnerable to business 

migration. It will then discuss how the cut-flower industry affects Lake Naivasha‟s 

ecologically through hydrological fluctuations, habitat degradation and lack of adequate 

governance and management. It will finish by discussing the social impact of the cut-
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flower industry in terms of the financial assets procured, the pressure of population 

increases, and the poor conditions under which labourers work. It will conclude with 

some short and long-term recommendations and potential strategies for the cut-flower 

industries to alleviate the pressure from the lake and improve the livelihoods of the 

people in Kenya. It finishes by questioning whether the cut-flower industry can ever be 

considered sustainable, regardless of the improved measures employed.  
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Economic Impacts 

Kenya is often referred to as one of Africa‟s most politically stable and 

economically prosperous nations in the first postcolonial generation (Thomas-Slayter et. 

al, 1995; Gatheru, 2005). The emphasis on production and export of specialty crops such 

as coffee and tea led to the growth of Kenya‟s economy between 1965 and 1980 

(Thomas-Slayter et. al, 1995). This economic growth relied on foreign capital through 

direct foreign investment, donor assistance, and private bank loans, as its political 

situation and natural resources were very appealing to international industries (Gatheru, 

2005). The implementation of structural adjustment policies (SAPs) in the 1980s allowed 

for the growth of the floriculture industry (Hughes, 2004). The structural adjustment 

policies and a steady flow of loans from the World Bank (WB) and International 

Monetary Fund (IMF) between of 1980-1990 were strong influences which pressured 

Kenya‟s economic focus to export production, of which agriculture is the most significant 

contributor (Gatheru, 2005; Ambrose, 2001) accounting for 24% of Kenya‟s GDP and 

sustaiing 75% of the population directly or indirectly (EPZA, 2005). While this has 

meant great success for large-scale commercial farming, those farmers owning smaller 

;and-holdings suffered financial losses (Gatheru, 2005).  

Kenya‟s GDP in 2003 was $33 billion (PPP), with a real growth rate of 1.5% 

(NEMA).  Their GDP per capita has been estimated at $1,240 (HDI, 2007). The per 

capita national income in Kenya is equivalent to US$340 (Freeman, 2004). Kenya‟s 

annual revenue in 2003 was at $2.8 billion (PPP), and expenditures at $3.4 billion (PPP) 

(NEMA). To exacerbate financial differences between revenue and expenditure, Kenya‟s 
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public debt in 2003 was 62.9% of their GDP, and their external debt in this same year 

was $5.9 billion (PPP) (2003) (NEMA).  

Kenya‟s cut-flower industry is widely seen as a great success and model of the 

benefits of  export oriented production (Dolan and Opondo, 2005). It has been an 

extremely profitable activity for Kenya. The production costs to grow flowers in Kenya 

(45 million EUR) (Wijnands, 2005) is offset by the high value of the crop, as the 

production per hectare is extremely high (EPZA, 2005). This industry is the fastest 

growing agricultural sub-sector in Kenya, and the second largest agricultural source of 

foreign exchange (Hale, 2005). The value of Kenya‟s flower exports was US $613 -640 

million in 2007 (Vogt, 2008; Satter, 2008). The annual average revenue from cut-flowers 

is at  US$350 million . This growth accounts for the overall expansion of Kenya‟s 

economy (Council of Canadians, 2008) As Mr. Adhanom, advisor to the minister of 

Trade in Ethiopia says referring to floriculture‟s economic prowess, “This crop is a 

miracle.” (Malone, 2008).  

There are 140 flower farms in Kenya  experiencing a growth rate of  15% per year 

(Wijnands, 2005). The value of cut-flower exports has increased substantially from Ksh 

940 million in 1990 to Ksh 14, 792 million in 2002 (Dolan et. al, 2001).  

Year Amount exported 

(tonnes) 

Value (KSh) Value( CAD) 

1990 14,000 1 billion 14.5 million 

2000 39,000 7 billion 101.7 million 

2003 61,000 16 billion 232.4 million 

2005 81,217 22.8 billion 331.1 million 

(Currency exchange: http://coinmill.com/CAD_KES.html#KES=22800000000.00) 

Kenya has had a 25% share of the world market for cut-flowers since 2000 (Barlow, 

2007, 17; Council of Canadians, 2008), and is the world‟s fourth largest exporter 

http://coinmill.com/CAD_KES.html#KES=22800000000.00
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Fig. 1: Proportion of total Kenyan cut-

flowers to European countries (EPZA, 

2005) 

(Wijnands, 2005). They are the primary exporters to Europe and  the largest producer to 

the Dutch auctions. Roses are the most popular product, making up 74% of their exports 

(EPZA, 2005). Carnations follow as the next most popular, especially at less romantic 

holidays.  

The sustainability of an economic industry has been defined by having a variable 

share on the world market, and a competitive advantage (Wijnands, 2005). Kenya‟s cut 

flowers seem to possess these characteristics: they have an extremely high share of the 

market, are experiencing continued growth in exports and value, and are highly 

competitive due to the continuous tropical growing temperatures, inexpensive available 

labour, and little environmental enforcement. The production of “Fair Trade Flowers” 

also gives businesses an advantage over growers from elsewhere that do not have the 

same certifications.  Kenya is considered to be the largest supplier of Fairtrade flowers to 

Europe, accounting for 50-60% of total volumes (Patton, 2008).  

Cut flowers have spurred great economic prosperity in Kenya - the loss of this 

industry would create a void in export earnings. 

While it seems to fit the model of a sustainable 

industry, there are aspects and complications that 

make long-term viability difficult to guarantee. 

The complications that will be addressed in the 

following section include the dependence on 

European consumer desires, the inequitable 

Netherlands

United Kingdom

Germany

France
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distribution of the industry‟s financial gains, and the potential for the biggest 

transnational companies to change locations when business in Kenya is no longer 

profitable.  

 

Dependence on European consumers 

Historically, the export-oriented economy of Kenya has relied on export earnings 

and international buyers.  Because the domestic market for flowers in Kenya is 

essentially zero, the prosperity of the industry depends entirely on exports (Wijnands, 

2005). European demand for cut-flowers keeps Kenya‟s economy afloat. The Netherlands 

receives 65% of Kenya‟s exports, the UK receives 25%, Germany receives 7%, and 2% 

goes to France (EPZA, 2005) (See Fig. 1).  Britain alone spends an average of $US 3 

billion a year on cut-flowers (Barlow, 2007). Holland and Kenya have a very strong 

flower trade relationship, as Kenya is the largest foreign supplier of the world‟s largest 

market place for flowers – the Dutch auctions (Wijnands, 2005). To maintain this market, 

good relations must be kept with foreign partners, requiring Kenyan companies to export 

high-quality flowers in a timely fashion (EPZA, 2005).  

The EU predominately governs quality standards in Kenya‟s flower industry, as 

most of the companies on the lake are owned by Europeans (EPZA, 2005). Floriculture is 

a buyer-driven chain, in which retailers and brand name companies exercise key 

governance functions, including what is to be produced and how it is done (Dolan and 

Humphrey, 2005). The EU, therefore, plays an extremely important role in regulating the 

quality standards of flower production (EPZA, 2005). This is increasingly important if 

there is a direct relationship between the producer and a supermarket, as their consumers 
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exert more pressure for socially and environmentally sound practices (Dolan, 2000). If 

the suppliers do not produce what the consumers want, and do not meet the demands of 

the EU in terms of price and production practices, they could lose market share to a more 

competitive, desirable group. The loss in competitive advantage would result in a great 

loss of economic prosperity to the Kenyan government and people.  

 

Inequitable distribution of wealth 

While the Kenyan government does reap many benefits from exporting flowers in 

terms of economic growth, the true profit is gained by UK supermarkets, who maintain a 

45-55% profit margin, and large exporter companies and investors (Hale, 2005). In 

documents encouraging foreign investment, it is boasted that “Kenya hosts a number of 

international organizations and foreign embassies and provides very good and up to 

standard living conditions for foreign investors wishing to reside in Kenya...with 

recognized international hotels, airports and entertainment centres”(EPZA, 2005, pg 18). 

To encourage investment, much energy and  resources go into ensuring foreign investors 

have access to a high quality of life, while the people of Kenya are struggling to access 

basic livelihood assets with their wages (Council of Canadians, 2008). It makes one 

wonder who is actually benefiting from Kenya‟s resources, climate and labour force.   

While there are over 500 producers and exporters in Kenya, export is 

concentrated on 60 medium- to large-scale flower farms. Of the 800 ha of total land use 

for cut-flowers, two farms own 250 ha each, 30 medium sized farms own roughly 5 

hectares each, and several hundred smaller farms own less than 5 ha each (Hughes, 

2001). The twenty-five largest producers account for 60% of all exports (Dolan et al., 



 12 

2001). The largest exporters are Sher Agencies, followed by Oserian and Sulmac 

(Hughes, 2001). Sher Agencies are world leaders in the production of roses and have a 

chain of greenhouses in Kenya, Ethiopia and the Netherlands contributing to their 

growing and shipping of  600 million roses a year (Njoroge, 2006; Council of Canadians, 

2008). Other large growers on Lake Naivasha include Homegrown, Oserian, and 

Kalenjin. The greatest benefit from the industry is indeed incurred by the businesses 

themselves, and a select few European owners, since the majority of owners are white 

Europeans (Dolan et al., 2001). Continued economic prosperity of foreigners over 

indigenous Kenyans is not sustainable, and land ownership issues may lead to similar 

land conflicts as is seen elsewhere in the world (Goebel, 2005). This issue is more 

political than economic. If redistribution involves a reduction in economic growth, it may 

not be of top priority.  

 

Business migration 

Kenya‟s economy is currently growing at a decreasing rate. The growth rate of the 

economy overall has dropped over the years – prior to 1980, the economy grew at a rate 

of approximately 6.4%, and after 1980, fell to approximately 3.8% per year (Rochleau, 

chapter 2). Currently, with the political unrest and violence following the recent 2007 

elections, the economy has taken a further hit (Satter, 2008). 

Kenya has traditionally had an advantage over other Sub-Saharan African flower 

productions, as their industries are small and competitively weak (Wijnands, 2005). 

However, Kenya‟s industry is not immune to replacement. The global nature of the 
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commodity chain makes it easy for other countries offering better deals for foreign 

investment to lure big chains to their country.  

In fact, the movement of companies from Kenya is already occurring. Drought, 

perceived corruption, and rising insecurity has caused the largest profit drop in 30 years, 

forcing 28 farms to close in the past 5 years. In  2005, the profits dropped by 15% (ARB, 

2006). Furthermore, Thomas Gitau, the mayor of Naivasha, has put pressure on 

floriculture to provide the taxes they are legally bound to pay. The KSh 320 million 

(approximately $4.8 million CAD) would amount to 1% of flower companies‟ earnings, 

and would provide necessary infrastructure and services to support the ballooning 

population. Resistance from the companies is due largely to their fear of crop value loss 

and their perception of their own over-taxation (Council of Canadians, 2008). 

In an attempt to attract other companies, Ethiopia is granting a ten-year tax 

exception, better security, little graft, duty-free import of capital goods, lease prices of 

$18/ha/year, and loans up to 70% of start-up costs to any companies that invest in them 

(ARB, 2006; Malone, 2008). Five companies have left Kenya, while others, such as the 

400 ha operation owned by Sher Agencies, are planning on doing so soon . The economic 

losses that will be incurred incurred by the Naivasha area and Kenya are devastating 

(ARB, 2006).   

The current conflict initiated by political controversy during the December 27, 

2007 elections in Kenya is hurting the economy through reduced tourism and drops in 

production and shipments of cut flowers (Satter, 2008). Despite efforts such as police 

protected flower-truck convoys and chartered air freight, the risk of damaging relations 

with markets due to lack of predictability is very real. Working with only 80% of their 



 14 

regular work force, there has been a notable decrease in farm productivity, which is 

especially challenging in times of high demand, such as Valentine‟s Day (Vogt, 2008). 

Roadblocks and a reduction in air freight has resulted in missed shipments to the 

Netherlands. Stephen Mbithi of Kenya‟s Fresh Produce Exporters Association estimates 

that the civil unrest has cost the flower industry $8.5 million (Vogt, 2008). In an attempt 

to increase business to the economically floundering country, the International 

Development Secretary encourages consumers to purchase from Kenya (Womack, 2008).  

The ability to uproot a company and move it to another country makes it difficult 

to convince owners to invest in long-term sustainability of their industry. This 

phenomenon helps explain the lack of leadership, initiative and motivation to conserve 

the water and the Lake Naivasha ecosystem upon which the industry is dependent. 

Scientists have predicted the lake will disappear within the next 10-15 years (Council of 

Canadians, 2008) and still little is being done to curb production, use conservative 

technology, and enforce water laws.  
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Ecological Impacts 

 

“…the huge foreign-controlled flower industry is sucking the haunting Lake Naivasha 

dry” (Barlow, 2007). 

 

 “I believe that we were also fortunate to have the ideal conditions of climate, soils and 

water for flower-growing. For all its potential to destroy the lake, the industry is 

contributing greatly to sustainable utilization of such a valuable resource. In absence of 

the industry, I believe more abuse and more fragmented development would have 

occurred and would have been more difficult to contain” (Enniskillen 2002) (from Becht 

et al., 2006).  

 

 Sustainability, in its attempt to balance economic growth and ecological integrity, 

meets resistance from a number of different stakeholders with differing interests and 

priorities. A highly functioning ecosystem is necessary for long-term industrial growth, 

however the ability to apply environmentally sound techniques in production often 

requires great financial input which is gained through economic prosperity. Balancing 

these economic growth and ecological integrity is extremely difficult, especially in the 

case of cut-flowers in Naivasha, where an exodus of industries already exists. With a way 

out, it is more challenging to convince the companies of the necessity to invest in the 

sustainable management of Lake Naivasha. 

The 30 flower farms in the Lake Naivasha region, with growing productivity and 

increasing extractions of lake water, pose serious ecological problems for the region. The 

focus of cut-flowers in developing countries such as Kenya has helped to protect 

Europe‟s water sources while still allowing continuation of the industry and flower 

consumption. The environmental issues have been covered extensively over the last five 

years, and even the managers of the floriculture and horticulture industry recognize the 
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environmental degradation resulting from the overuse of water, pollution of the lake, and 

the increasing population in the area (Council of Canadians, 2008).  

It could be argued that the presence of large flower farms and other transnational 

corporations owned by wealthy Western business savvy individuals could improve the 

Lake‟s environmental conditions. The economic growth has a positive effect on 

environmental initiatives, as many conservation measures require financial capital (Becht 

et al., 2006).  European consumers demand fair trade and ecologically sound products 

and production activities, increasing the pressure for the industry to adopt more 

environmentally conscious codes and practices. The demand is increasing, from 47  

million Fairtrade flowers sold in the UK in 2006, up to 72 million in 2007 (Patton, 2008). 

Fairtrade Foundation commercial director Ian Bretman chalks this up to a growing 

number of shoppers becoming  interested in helping farmers and workers in developing 

countries achieve a better quality of life (Tesco, 2004). While this movement is a step in a 

positive direction for the industry (albeit fraught with paternalism), the environmental 

destruction that is inherent with the volume of cut-flowers produced on Lake Naivasha is 

not improving quality of life or protecting the environment regardless of their fair-trade 

or eco-friendly status.  

The cut flower industry is not an ecologically sustainable industry on Lake 

Naivasha, as the ecosystem experiences natural variability and lake level decline, 

supports other water intensive industries and activities, has been heavily disturbed 

through various anthropogenic activities, and lacks enforcement, initiative and centrality 

to effectively apply protective governance and legislation.  
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The climate, physical attributes and geographic context set the background for a 

hydrological cycle that results in natural lake-level variability making Lake Naivasha 

especially sensitive to the excess water extractions from the cut-flower industry. It is not 

possible to accurately measure the effects of the anthropogenic pressures on the lake 

without considering the natural background upon which they lie. Of these conditions, 

climate has the most direct effect on the amount of water in the system (Walsmley, 2002) 

 

Background/Morphology: 

Lake Naivasha is Kenya‟s second largest freshwater lake (Harper, 2005) and is 

located within the Nakuru District of the Rift Valley Province (Koyo, 2005). It is located 

1890m above sea level at longitude 36⁰22‟E and latitude of 0⁰46‟S. Lake Naivasha lies in 

the Intertropical Convergence Zone, thus experiences bi-modal rainfall distribution 

(Harper 2004; Boar and Harper, 2002). Four basins make up the lake– Lake Oloidien, 

Crescent Island Crater, Naivasha-Sonachi System and the main basin, all of which are 

chemically distinct (Verschuren, 1996). The basins are connected by surface and 

groundwater seepage, so any level fluctuations in the main basin are reflected in all 

satellites (Verschuren, 1996). Their connectedness allows historical fluctuations 

hypothesized by studying paleolimnological cores from Crescent Island Crater to be 

extrapolated to the main basin.  

Lake Naivasha is large, shallow, and wind-exposed (Gaudet and Melack, 1981; 

Verschuren, 1996). As lake levels rise, the disproportionate increase in surface area 

heightens evaporation potential as well (Harper 2004). Lake Naivasha‟s morphology 

makes it very sensitive to lake-level changes.  
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Soils 

The basin rocks and soils underlying L. Naivasha have volcanic origins and are 

extremely fertile, thus attractive to floriculturalists and agriculturalists (Koyo, 2005).The 

soils have high sodium and pumice content, the latter making the soils permeable with a 

low water –holding capacity. (Becht et al., 2006). This has implications for industry, as it 

requires frequent irrigation due to loss through seepage below the rooting zone. The 

permeability allows agrochemicals to be transported to groundwater (Becht et al., 2006).  

L. Naivasha‟s mud is loose and dark coloured, consisting  of the remains of benthic and 

planktonic algae. This mud washes away through wave action, grazers, and crayfish 

burrowing. When exposed, the relatively high P, N and C contents (compared to other 

Naivasha soils) decreases due to the work of aerobic decomposition. The most common 

mud soils at the lake edge are exposed, dried out muds in front of the papyrus swamps 

during drawdown periods. The black organic is fine-particled, and rich in detritus 

(Gaudet, 1977). Even though fertile, these exposed soils tend to become extremely dry. 

The monthly time-lag seen between rainfall, lake inflow and lake-level rise show the time 

required for the catchment‟s dry soils to soak up the moisture before it flows into the 

Lake (Becht and Harper, 2002). These soils have adapted to the natural variation in 

exposure and cover, and can adequately support biota and ecosystem functioning. Any 

excessive extractions disrupt  the natural cycle and make it increasingly difficult for biota 

to receive the support required for life from the soils.  
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Fig. 2: Schematic demonstrating the physical features which cause the lack of rainfall on Lake 

Naivasha (Everard, 2002) 

 

Chemical composition 

Lake Naivasha is an alkaline lake, with pH ranges from 7.3 to 9.2 (Harper and 

Mavuti, 2004). It is the only fresh water lake in the rift valley, with a conductance of 200-

450 microseimens (Koyo, 2005; Harper, 2004). The lake water freshness is attributed to 

the inflow of dilute rivers and rain, solute loss through seepage, and sediment exchanges 

within pelagic and littoral lake regions (Gaudet and Melack, 1981) By disrupting the 

inflow of rivers through excess irrigation in the rift valley, and by decreasing the amount 

of water in the lake, the cut flowers and other agricultural practices are increasing the 

salinity of the lake which affects aquatic and terrestrial organisms, as well as its 

suitability as irrigated and potable water.  

Climate 

 



 20 

Fig. 3: Catchment inflows into Lake Naivasha (Everard et. 

al., 2002) 

The Lake Naivasha area has a warm and semi-arid climate, monthly mean 

temperatures ranging from 15.9-18.5⁰C (Gaudet and Melack, 1981), a maximum of 37⁰C 

and a minimum of 5⁰C (Harper, 2004). The fog experienced in the morning and evening 

is an important factor in water balance due to the reduced evaporation in the morning 

hours (Harper 2004). The area does not receive adequate rainfall to make up for the 

evaporation deficit. Mean monthly evaporation is 1700 mm and  mean monthly 

precipitation is 600mm, the main pulse of which is felt in April and May (Ase, 1987; 

Gaudet and Melack, 1981; Harper, 2004, Ojiambo, 2001). The lack of rainfall is due to 

the moisture from easterly monsoon winds captured by Mt. Kenya and Nyandarua range 

(see Fig. 2). The mountains receive 1700 mm of precipitation, which is nearly three times 

that which Naivasha receives (Harper, 2004; Verschuren, 1996). Evaporation is highest in 

January and February, when 

rainfall is low, temperatures are 

warm, and relative humidity is low 

(Gaudet and Melack, 1981). This is 

especially problematic with the 

cut-flower industry, as their peak 

production is during Valentine‟s 

Day in February, which coincides 

to one of the driest times in the 

area.  

This natural semi-arid 

climate and deficit in rainfall 
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makes Kenya and the Great Rift Valley in which Lake Naivasha reside particularly 

sensitive to the impacts that accompany global climate warming (Cohen et al., 1996). It is 

the decline and increasing irregularity of water resources as opposed to changes in 

temperature that cause the most human suffering (Oldfield, 2000). As climates warm, 

evaporation increases which, along with creating a greater drawdown effect, also 

increases the ionic strength of the water in the basin. This may lead to the water being 

rendered useless for domestic consumption or irrigative function (Cohen et al., 1996). 

The damage that Kenya will see to their resources and thus economy and livelihoods is 

appalling; their global emissions are at  0.3 tonnes of CO2 per person, or approximately 

0.0% of global emissions of carbon and stand to have some of the highest suffering (HDI 

2007). Increases in temperatures will exacerbate declines in lake-level.   

 

Hydrology 

These physical attributes, such as morphology, soil composition, chemical 

composition, and climate lay the foundation for a 

variable hydrological cycle. It is difficult to 

interpret if the 10 foot drop below healthy water 

levels is due to cut-flowers and other anthropogenic 

activities, or if it is merely part of natural 

fluctuations.  Lake Naivasha has historically experienced large changes in lake levels, 

mainly created by climate changes (sun cycle) and major weather events. Attaining 

accurate measures of water balance requires paleolimnological data, weather records, and 

an understanding of the Lake‟s inflows and outflows.  

Surface water inflow 217.4 x10
6
m

3
 

Rainfall 93.9 x 10
6
m

3
 

Evaporation 256.3 x 10
6
 m

3 

Water Loss 56 x 10
6
 m

3
 

Sum (error) 1.36 x 10
6
 m

3
 

Table 1: Annual average water balance, 

previous to extractions (Becht and 

Harper, 2002) 
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The major inputs are river discharge (see Fig. 3) and direct rainfall (Harper, 

2004). River Malewa drains Nyandarua (Aberdares) Mountains and the Kinangop Plateau 

(Koyo, 2005) with a daily flow of 20 m
3
/s (Boar and Harper, 2002). It is the dominant 

source of water to the lake, accounting for 78% of river inflow (Harper 2004; Ojiambo et. 

al, 2001).  The Gilgil River, which drains the Rift Valley floor (Koyo, 2005) contributes 

18% of river inflow into Lake Naivasha – it does not flow directly into the lake, but 

distributes into irrigation ditches five kilometres north of the lake shore. There are a 

number of ephemeral streams that carry storm water runoff to the lake, the most notable 

being the Karati river to the northeast, which reaches L. Naivasha 100 days of each year 

(Boar and Harper, 2002) Variable river inflow accounts for 56% of total inflow, the 

remainder of which is from rainfall and groundwater seepage (Verschuren, 2001). 

However, very little flow from these rivers reaches the lake as much water is extracted 

and consumed by irrigation for agriculture in the Rift Valley (Gaudet and Melack, 1981). 

The loss of water from the rivers is another major factor in reducing the levels of Lake 

Naivasha, and makes the excess extractions from the cut-flower industry even more 

disastrous.  

Lake Naivasha experiences natural losses along with industrial extractions. There 

is a mean natural sub-surface outflow of 38x10
6
m

3
/year from Lake Naivasha (Ojiambo et 

al., 1996). Evaporation and groundwater seepage are the major outflows (Ase, 1987; 

Harper 2004). Lake Naivasha loses between 18 and 50x10
6
 m

3
 annually, or 12% of total 

water loss to a deep and wide aquifer in the groundwater system, towards Longonot to the 

South and Gilgil to the north (Becht and Harper, 2002; Gaudet and Melack, 1981, 

Ojiambo et al, 2001). Surface-water evaporation accounts for 80% of total water loss. 
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There is no surface outflow, so groundwater seepage, evaporation and anthropogenic use 

are the only aspects of water loss (Boar and Harper, 2002). It is also postulated that the 

papyrus swamps, the dominant vegetation around the lake, contribute to the water loss, as 

the transpiration that occur from sections of the lake where they are present is three-fold 

that of the evaporation from a clear water surface (Ase, 1987).  

Lake Naivasha‟s water level experiences dramatic fluctuations, which have 

occurred naturally through history.diatomaceous sediments and stromatolites preserved 

high above present lake levels indicate that there have been multiple lake-level changes 

during the last 1.8 Ma (Trauth and Strecker, 1996). Natural fluctuations are not dangerous 

to Lake Naivasha‟s ecosystem – in fact the periods of drawdown (where water use and 

evaporation exceed water input) are actually essential to the ecological functioning and 

lake-edge nutrient cycling. The process is especially crucial to the succession of the 

vegetation on the shallow, sloping coasts, most notably, the Cyperus papyrus swamps. 

The drawdown phase exposes the soil and allows it to dry. The cracking that occurs 

during the drying phase aerates the soil and allows aerobic decomposition. This reduces 

organic matter, releasing bound nutrients and facilitating the conversion of organic 

nitrogen to nitrate. Since nitrogen is limiting in papyrus swamps, this process facilitates 

seedling growth (Gaudet, 1977).  

The process of lake drawdown occurs in a cycle with two distinct phases: 

exposure and flooding, both of which must occur for the most effective growth. In the 

exposure phases, the receding shoreline exposes wet mud which eventually dries and 

cracks, aerating the soil (Gaudet, 1977). Young C. papyrus  do very well in this dried out 

environment. These exposed lakebed soils allow germination of many other species of 
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grasses, sedges and herbs (Harper 2004). The re-flooding stage is detrimental to young 

plants, and slows the growth of mature plants. Gaudet has also shown that a longer drying 

period actually allows more papyrus seedling to become established (1977). The re-

flooding stage must also be present to provide nutrients to the seedlings.  

L. Naivasha‟s natural drawdown cycle is also crucial to the survival of many 

terrestrial and aquatic grazers who are sustained by the flora of the drawdown stage. The 

aquatic grazers that feed off the flora leave dung which increases the nutrient load, 

inshore conductivity, alkalinity and potassium when re-flooded. If the drawdown phase is 

longer, and the soils are exposed for longer periods of time due to water loss, any rain 

that falls will work to restore soil moisture before flooding. Without the re-flooding 

stage, papyrus seedlings are not re-saturated with nutrients, thus limiting their growth. 

This is one aspect of the ecosystem that is being impacted by reduced water levels on the 

lake (Gaudet, 1977). 

 

Biodiversity 

Hydrological disruptions affect the flora and fauna that have evolved with these 

natural fluctuations. Lake Naivasha is famous for its biodiversity, and is one of the main 

drivers of Kenya‟s tourism. Elsamere conservation site and numerous hotels depend on 

the presence of this biota to encourage tourists and thus business. The loss of water and 

the accompanying damage this creates to the flora and fauna of the area not only disrupts 

overall ecosystem functioning, but also hurts the only economic activity that brings in 

more money than cut-flowers - tourism (Council of Canadians, 2008). 
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Figure 8 (Hickley et al.)

Lake Naivasha supports diverse flora, with 108 different species in 43 different 

families (Gaudet, 1977), the most important being the dominant C. papyrus (Aloo, 1996; 

Koyo, 2005) as well as other sedges such as Cyperus digitatus, and Cyperus immensus 

(Harper and Mavuti, 2004; Koyo, 2005). The dominant habitat along the lake edge is the 

papyrus fringe swamp, which stands stranded behind large expanses of mud during 

periods of low lake-level (Gaudet, 1977) An Acacia xanthophlea woodland surrounds the 

edge of the lake, with some trees reaching heights of 35 m tall (Harper and Mavuti, 2004; 

Koyo, 2005). Included in this woodland is the characteristic Naivasha thorn, providing 

important habitats for many fauna. Floating species on the lake include C. papyrus along 

with Pistia stratiotes, Wolffia arrhiza and Nymphaea (Koyo, 2005). The most dominant 

floating macrophytes are the fern, Salvinia molesta, and the water hyacinth, Eichhornia 

crassipes (Aloo, 1996).  

This flora supports a wide variety of fauna. Grazers, largely consisting of cattle 

and hippos, tend to prefer the Kikuyu grass Pennisetum clandestium which grow on the 

high grounds behind the 

papyrus fringe swamps. To 

reach their preferred 

feeding, the grazers plough 

paths through the fringe 

swamps. The papyrus plants 

are most pressured and 

vulnerable to grazing when 

they are very young and 

Fig. 4: Changes in aquatic 

species catches with increasing 

water levels. (Hickley et al., 

2004) 
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tender. The pressure ceases once they become large and less palatable (Gaudet, 1977). 

Fisheries on Lake Naivasha have been an important livelihood. Introduction of 

exotic species, either deliberately for commercial purposes or accidentally, have created 

an ecosystem in which only one endemic carp species remains (Harper and Mavuti, 

2004). The commercial introduction of the crayfish, Procambarus clarkia, has been the 

cause for most of the loss of floating and submerged vegetation. Due to the damage of 

many invasive species and over fishing, the Lake Naivasha commercial fishery collapsed 

in the early 1970s (Hickley et al., 2002). The fluctuations in Lake Naivasha fish catches 

are attributed to both excess fishing pressure and changing lake levels. The propotional 

decrease in fish catches with lake levels (Fig. 4) may be due to the limited capacity of 

legal nets to exploit shallow waters. The loss of papyrus fringe,which has accompanied 

water loss and lakeshore development, reduces fish spawning sites and habitat. Reduction 

in papyrus reduces bass population, which alleviates predator pressure from exotic 

crayfish, allowing it to devastate aquatic macrophytes (Hickley et al., 2004).  

Between 2001-2002, The Department of Fisheries and community fishers agreed 

to a 12 month ban to ease fishery exploitation. Now, fishing is closed 3 months a year, 

however, poaching still does pose a problem (Harper and Mavuti, 2004).  

 

Fluctuations: 

Lake Naivasha‟s ecosystems have evolved along with the physical and 

hydrological fluctuations that occur within the lake. Any disruption to this will 

undoubtedly affect those organisms depending on these fluctuations. However, with Lake 

Naivasha‟s freshwater and functioning ecosystem supporting activities such as 
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Fig. 5: Changes in Lake depth, solar radiation, historical 

prosperity and salinity through time (Verschuren et. al, 

2000) 

subsistence agriculture, geothermal power generation, commercial fishing, and providing 

potable water to residents of Nakuru and Naivasha, disruption is unavoidable. At least 

50% of the lake perimeter is dedicated to agricultural production (Hickley et al., 2004). 

Drops in lake levels may be furthered by human-induced climate change. The cut-flower 

industry is not sustainable on the lake as its abstractions, destruction of papyrus fringe 

swamps, and chemical runoff exacerbate the anthropogenic pressures that already exist. 

These are considered the most serious threats facing the lake today (Mergeay et al., 

2004). 

The changes in climate 

and the imbalance between 

precipitation and evaporation 

have historically caused much 

fluctuation in the lake. Paleo-

limnological studies have been 

extremely valuable in 

understanding the backdrop upon 

which the cut-flower industry 

and other anthropogenic 

activities occur on.  

As mentioned in the 

previous section, fluctuating 

lake levels is a natural 

phenomenon of Lake Naivasha 
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and a necessity for the functioning of the ecosystem. Hydro-climatic oscillations that 

occurred during the Late-Quaternary had extremely strong effects on many closed lake-

basins within tropical Africa (Verschuren, 1996). The changes in precipitation, however, 

had much greater impact on lake levels than changes in temperature (Olago and Odada, 

2004). The relationship between precipitation and evaporation, and the time between 

precipitation events is the main cause of the lake level fluctuations (Harper, 2004). The 

region in which Naivasha lies has experienced variability in rainfall over the past 120 

years, which has caused its surface level to fluctuate between 1182 and 1997.5 m a.s.l, 

lake depth between 4-19m, and surface area from 100km
2
 to more than 200km

2
. These 

level changes have had great influences on the ecosystem and its functioning. Despite 

these volume changes, the lake was continuously polymictic, allowing the bottom waters 

to remain oxygenated (Mergeay et al., 2004; Verschuren, 1996). 

Paleo records have proven to be fairly accurate in determining precipitation 

changes through time, as they run parallel to El Nino Southern Oscillation (ENSO) 

induced changes (Olago and Odada, 2004). Verschuren is one of the leaders in 

paelolimnological coring on Lake Naivasha. His 2000-1 studies used cores from Crescent 

Island and Oloidien basins in Naivasha (Fig. 5). Their coring found that between AD 

1000 – 1270, there was an extreme lowstand in the basin, occurring at the same time 

period as positive temperature anomalies were present in Europe and Africa (Verschuren 

et al., 2002). In the first half of the little ice age, from AD 1270 – 1620, Lake Naivasha 

had positive water balance, with two periods of dry spells interspersed. An extraordinary 

highstand in Lake Naivasha was seen from 1625 to 1750, which had resulted from an 

increase in rainfall to equatorial East Africa. This wet time period is also the same time as 
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the greatest cooling in the little ice age occurred in Europe (Verschuren, 2001). 

Vershuren‟s cores revealed a lowstand from1800-1840 AD, which reflects the severe 

aridity present in East Africa from the late 1700s to the 1830s. The mid-19
th

 Century saw 

a return to wetter conditions (Verschuren, 2001). Verschuren‟s paleolimnological studies 

revealed that from 1920 to 1945, there was a marked decline in lake levels. The papyrus 

at this time is postulated to have been stranded, killed or cleared for agriculture. During 

the period from 1929 to 1930, Vershcuren found very little sedimentation which was 

most likely due to the development of a papyrus swamp (Verschuren, 1996).  

In the last one-hundred years, the water level has varied over 15 metres, from 

between 1881.5 m asl to 1896.5 m asl. (Ase, 1987; Harper, 2004; Verschuren, 1996).  

The largest drop recorded occurred between 1917-1946. The fluctuations of the lake were 

seen to correspond to the sunspot cycle, indicating an 11-year return period. This cycle, 

however, was not seen after 1948 (Ojiambo et al., 1996) which indicates that some other 

force began to have a strong impact on the fluctuations.  These historical rises and falls 

have occurred atop a background of lake level decline (except for the period between 

1955-65, where the decline was reversed) (Becht and Harper, 2002).  

The drought periods found through paleolimnological studies have matched oral 

historical records of famine, political unrest, and large-scale migrations of indigenous 

people (Olago and Odada, 2004; Verschuren et al., 2000). It was found that periods of 

political stability and prosperity corresponded with the lake‟s high stand (Verschuren et. 

al., 2000). This reveals how important the lake levels are for social functioning. 

While fluctuations and drawdown are natural, the latest models of water 

abstraction indicate that water is being drawn from Lake Naivasha at a rate six times 
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Fig. 6: Consolidation of data showing the changes in Lake levels of Naivasha over the 

past 130 years (Becht and Harper, 2002) 

higher than the “safe yield” of 16.5 x10
6
 m

3
/year, determined in the 1980s. This value is 

not completely reliable, as it does not consider all inflows (Becht and Harper, 2002).This 

water loss is also reflected in groundwater reserves. Because the diversity of Lake 

Naivasha and the changing vegetative zones are dependent on the balance of the 

hydrology, disruption of this natural cycle has altered the lake‟s functioning (Harper 

2004).  

 

Water Abstractions 

Naivasha‟s equilibrium water balance was estimated at 1886.5 m, and the long-

term equilibrium lake area estimated at 140 km
2
. Becht and Harper (2002) simulated the 

changes in lake levels from data records on rainfall, evaporation, aquifer seepage (inflow 
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or outflow) and inflow from the Malewa river and where data were missing or unreliable, 

they used data from the Gilgil River  and Turasha (Malewa‟s main tributary). Based on 

these data, historical records, and the estimated abstraction level of 60x10
6
m

3
/year from 

1932, they were able to construct a model of what the natural observations should look 

like if there were no excessive extractions. When the model was compared to recorded 

observations, they were shown to match up extremely well until last part of the century. 

Around the 1980s, the observed lake levels are much lower than those simulated from 

natural inflows and outflows (Becht and Harper, 2002) (Fig. 7). The marked decrease in 

lake levels in the end of the century can be largely accounted for by the growth of the 

horticulture industry in 1987 (Kitaka et al., 2002).  

 

The total area in Lake Naivasha‟s catchment that is under irrigation is 3966 ha, 

1191 ha of which is for indoor flowers, and 704 ha of which is for outdoor flowers 

(Saheed, 2001 from Harper 2004). The companies will make roughly $1.58 per cubic 

Fig. 7: Difference in observed levels from those simulated from natural water balance 

(Becht and Harper, 2002) 
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metre of water applied to indoor flowers, and $1.25 from the outdoor ones (Saheed, 2001 

from Harper, 2004). 

The cut-flower industry‟s greatest impact on the lake is their unsustainable 

abstractions. The effect of abstractions on lake level is seen after 1980 when the cycles of 

rises and falls no longer follow the model formed by hydrological records collected 

earlier in the 20
th

 Century (Becht and Harper, 2002). These records show that in late 

1998, the lake was 3.5 metres lower than it would have been had it followed the 

hydrological records. Even still, the rise in abstractions due to anthropomorphic activities 

has not yet caused the lake to exceed its natural fluctuation range, and there is not strong 

evidence to suggest that lake level fluctuations alone risk loss in biodiversity (Harper and 

Mavuti, 2004).  

 

Geothermal pump uses 

The first geothermal plant in Africa, Olakaria operated through KenGen, has been 

running since 1982 seven kilometres south of Lake Naivasha (Harper, 2004). It has the 

capacity to produce 45 KW of power. In 2002, an independent power producer began 

nearby, producing 12 KW, and by 2003, a second KenGen station was set up, producing 

around 65 KW of power (Harper, 2004). It is estimated that the geothermal plant extracts 

15 x 10
6
m

3
 annually (Goldson 1993, from Everard et al., 2002; Harper and Mavuti, 

2004). While some are concerned about the impact of the growth of these pumps, others 

discount it as an extremely small issue when compared to the larger impacts of 

floriculture and population (Becht et al., 2006).  
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Fig. 8: Losses of papyrus swamp area 

through time (Everard et al, 2002) 

Domestic use with population increase 

More and more people are being drawn to the promises of employment at 

Naivasha. The floriculture industry employs 25, 000 labourers, and more than 50,000 

people in total live on the southern shore of 

the lake with their families. This growth has 

led to the construction of three unplanned 

settlements along the shoreline. Some 

floriculture farms have villages, and the 

geothermal power plant provides a housing 

compound for their employees (Harper and 

Mavuti, 2004). Extractions for potable water 

have been estimated at 37 x10
6
 m

3
 (Goldson, 

1993 from Everard 2002; Harper and Mavuti, 2004). These villages do not have a piped 

water supply or sewage treatment which, when coupled with the loss of papyrus swamps 

leads to great influx of harmful contaminants into the lake (Harper and Mavuti, 2004).  

The problem is that industry and other anthropogenic activities on the lake do not 

solely affect water levels. Their activities also contribute to habitat degradation, 

population increase and the accompanying wastewater and chemical influx in to the 

Lake.   

 

Habitat degradation 

Water abstractions and the sequence of natural causes following the declines of 

lake level (Harper, 2004) have been factors in the loss of the important C. papyrus  
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habitat over the past 45 years (Fig. 8) (Boar and Harper, 2002). Increasing cultivation 

pressures have exacerbated decreasing water levels (Hickley et al 2004). The area 

occupied by this vegetation has decreased from 48 km
2
 in 1960 to 8 km

2
 in 1999 (Boar 

and Harper, 2002) reducing it to 10% of what it had been in previous years (Everard et 

al., 2002; Harper, 2004). This has occurred due to a number of factors, including 

groundwater decline associated with lake level drops, water extracted from the main 

tributary of the Malewa (the Turasha) to supply the Nakuru region with water, and excess 

irrigation and domestic use of the Gilgil River. This river no longer reaches Lake 

Naivasha. The accompanying decline in the water table dries lakebed soils, and facilitates 

accessibility to grazers. This leads to destruction of the swamp, as the new heads of C. 

papyrus are eaten or trampled. This creates a positive feedback loop in the destruction of 

the swamp – more grazers create more paths to encourage more grazers. These paths 

allow sunlight to reach otherwise shaded plants, in some cases giving them competitie 

advantage over C. papyrus. This ecosystem disruption changes the swamps into open 

grasslands (Harper and Mavuti, 2004).  

Modern-day changes have presented new pressures to the swamps. For example, 

an increased human population in the Eburru hills has driven buffalo to the Rift Valley, 

tripling their population in this region. Clearing for agricultural and horticultural reduces 

the number of seedlings germinated and increases the magnitude of the impact (Harper 

and Mavuti, 2004). Increasing population in the catchment has increased the 

deforestation due to fuel wood‟s use as a primary energy source (Cohen et al., 1996). The 

latter cause is particularly dangerous, as it increases during drought periods at a time 

when the C. papyrus is already undergoing stress (Harper and Mavuti, 2004). 



 35 

It is crucial that lake-bed soils become wetted after drying for C. papyrus to have 

an opportunity to germinate. The last time Lake Naivasha experienced a lake-wide 

wetting was in May 1988. The lowered water table meant that the El Nino rains of 1998 

were predominately refilling this deficit, and were unable to re-flood the shoreline 

(Harper and Mavuti, 2004).   

 

Sedimentation/Eutrophication 

Papyrus swamps act as filters for fine particles, contaminants, and nutrients (Boar 

and Harper, 2002). Increased sedimentation in a system affects plants‟ photosynthetic 

rates, reduces the nutritional value of detritus, causes physical damage to organisms, 

interferes with suspension feeding and respiration, changes nutrient loading, and causes a 

loss of spatial heterogeneity that is needed by many habitat specialists (Cohen et al., 

1996). Removing papyrus swamps effects the movement of topsoil into open water, 

allowing sands to permeate up to 80 m. This is especially important at the delta where the 

Malewa River runs into Lake Naivasha, as many silts, clays and nutrients that enter the 

lake are carried in its flow (Boar and Harper, 2000) especially during wet seasons 

(Harper, 2004). Both inflowing rivers to Lake Naivasha drain a catchment that is 

dominated by subsistence cultivation and animal husbandry (Kitaka et al., 2002). Other 

contaminants are more likely to enter where silts and clays do, so the papyrus swamps 

could act as a barrier to chemical contamination. Boar has determined a buffer of 50 m as 

effective to reduce the distance gravel and sand travel into the lake by 50%, however, this 

may be ineffective at removing or transforming nutrients or other dissolved ions in 

swamp through flow (2002). Even with this recommendation, adopted and supported by 
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the Lake Naivasha Riparian Association, C. papyrus continues to be degraded. Those that 

do keep the 50 metre buffer represent only a handful of the over 100 horticulture 

companies around the lake (Harper and Mavuti, 2004).  

Upper catchment activities also affect Naivasha‟s hydrology and water quality 

(Harper, 2004). The sediments carried into the lake are high in P; however, the 

oxygenation levels of the lake are too low to allow its release. Using Vollenweider‟s five-

class tentative classification, L. Naivasha is considered eupolytrophic during heavy rain 

and meso-trophic in normal periods (Kitaka et al, 2002). The lake has become more 

eutrophic since the 1990s, which has been determined based on the phytoplankton shifts 

and abundances (Harper 2004).  It is postulated that the loss of the C. Papyrus fringe 

around the north swamp contributed to this (Harper, 2004; Kitaka et al, 2002) along with 

increases in the amounts of sediment and phosphorus from the growth of small-scale 

agriculture within the catchment on the Kingangop plateau and cultivation on steep 

slopes to the edge of the rivers flowing into the lake (Gaudet, 1979). The evidence from 

Malewa input alone is adequate in explaining the increased trophic state of the lake 

(Kitaka, et. al, 2002). Eutrophication is of great concern in tropical lakes, as their 

characteristically lower oxygen saturation levels, high oxygen consumption rates and 

high temperatures extend pollution retention time. The main concern with pollution in 

Lake Naivasha is chemical runoff, organometallic compounds (which are banned in many 

other countries in the world), and the lack of sewage treatment (Cohen, 1996). The 

sewage treatment has been non-functional since ca. 1994 (Harper 2004). The sandy 

volcanic beds in which the sewage effluent first comes into contact is crucial for “tertiary 

treatment” (Harper and Mavuti, 2004) of the sewage, acting as its own wetland treatment 
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system (Raymer, 2001). However, with less papyrus available to act as a filter for 

nutrient and other noxious run-off, the amount entering the lake is increased (Hickley et 

al., 2004). This however, is not completely efficient, as the lake does experience low 

levels of Escherichia coli contamination. Some of the larger, wealthier floriculture 

companies are planning on implementing constructed wetlands to act as a 

sewage/wastewater treatment system (Harper and Mavuti, 2004). 

 

Governance and Management 

It is possible for industries to work sustainably with sensitive watersheds. To do 

this, there must be strong governance with adequate representation and consensus of the 

community, and accurately quantified parameters and definitions of what sustainability 

means in this context. In the case of Lake Naivasha, the most crucial and fundamental 

necessity is for governing bodies to establish accurate measures of what a sustainable 

abstraction would be, and for the commercial farms to measure their intake. This does not 

exist for Lake Naivasha for a variety of reasons, and is one of the great limitations to 

achieving a balance between economic growth and ecological integrity. While 

management plans, committees and groups do exist, there is little enforcement, and most 

regulations depend on the voluntary cooperation of stakeholders.  

Kenya‟s Ministry of Environment has developed a strategic plan for 2006-2010 

which largely focuses on maintaining the current state of the environment for the purpose 

of social and economic growth. Their main objectives are to achieve equity, ecological 

sustainability and economic growth, while working to alleviate poverty (Ministry of the 

Environment). This is important to understand where issues of lake management are 
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concerned. The government of Kenya‟s top priority in environmental management and 

governance is to sustain economic activities as a pathway to poverty alleviation. Any 

management plan for Lake Naivasha, therefore, must never compromise these aims.   

The Environmental Management and Coordination Act (EMCA) No. 8 (1999) 

covers any law concerning environmental matters. This document “establishes the legal 

and institutional framework for effective management of the environment” (EMCA, 

1999; NEMA, 2004). Since Lake Naivasha was declared a Ramsar site in 1995, specific 

guidelines for its management appear in section 42 of the EMCA (NEMA, 2004). The 

most relevant statement from this section states that without written approval from the 

Director General, whose decision is determined by the results of an environmental impact 

assessment, no party is able to drain or deposit any substance with potential detrimental 

effects to the ecosystem onto the river, lake or wetland (EMCA, 1999, NEMA). 

Floriculture farms are criticized for participating in exactly what this act forbids.  

To implement EMCA policies, the National Environmental Management 

Authority (NEMA) was established. This institution has legally been given authority over 

all matters relating to the environment, and is responsible for carrying out environmental 

audits of any activities having a significant effect on the environment. EMCA gives a 

greater voice and ownership to local people by further divvying up this authority to 

Provincial and District Environment Committees (NEMA, 2004) 

The Ministry of Water and Irrigation, governed by the Water Act 2002, also has 

authority over the activities in Lake Naivasha. The Water Act 2002 was designed to 

“provide management, conservation, use and control of water resources” (NEMA, 2004).  

All surface and ground waters, except those completely within a private landowner‟s 
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domain, are owned by the state and power and control over these resources is given to the 

Minister. When the Act was established in 2002, its greatest change to the water sector‟s 

legal framework was the separation of management of water resources from the provision 

of water services.  This worked to decentralize control, giving it to small communities to 

allow individuals greater ownership, which is believed to result in better management and 

sustainable use. The provision of water and sewerage services are handed over to Water 

Services board, which govern over certain regions that coincide with boundaries of 

catchments (Mumma, 2005). The Board must first obtain a licence, and must also hire a 

separate entity to be directly providing water.  

Users of water resources must purchase a permit, which has a cost that is partly 

due to the processing fee, and more to be an instrument in encouraging sustainable use. 

While the system may work for some individuals, it largely ignores the rural poor, who 

live on communally owned land. Without having official land ownership, they are 

ineligible to apply for a permit. When determining issuance of water permits, the Water 

Management Authority (WMA) is to favour domestic use over other purposes (Mumma, 

2005). Since a measure of sustainable abstractions has not yet been quantified, it is not 

possible for the Water Authority to issue out permits that accurately reflect an acceptable 

amount of water to extract (Becht et al., 2006). Due to current technical and 

infrastructural boundaries that hinder WMA‟s ability to enforce the permits (Katua, 

2008), the WMA is currently in the process of becoming established, and is working on 

the implementation of Integrated Water Resources Management (Becht et al., 2006). 

Lake Naivasha is unique in that its conservationist management was initiated by 

the community, as opposed to the government or international environmentalists. The 
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waters of the lake and riparian lands are official property of the State, although, much of 

the land is privately owned. Owners are given access to riparian land and lake, although 

are not permitted to construct any permanent structures (Becht et al., 2006; Enniskillen, 

1999; Koyo, 1995). The community of landowners around the lake have been 

instrumental in the management of Lake Naivasha. The Lake Naivasha Riparian Owner‟s 

Association (LNROA) began in 1929, when a group of landowners got together with the 

focal objective of ensuring quality management. It received the rights to use the exposed 

land below the riparian boundary in 1932 from the Government with the signing of the 

Foreshore Rights of Riparian Owners (Becht et al., 2006). The organization grew from 

being solely made up of landowners to include various stakeholders with an interest in 

proper management of the ecosystem. Active and voting members must contribute 

KSh500/year. The diversity of the current 140 members is sought to ensure that a single 

activity does not dominate the resource and that a spectrum of viewpoints are represented 

(Enniskillen, 1999). This aim is not widely perceived to be met, and to many, the 

organization maintains its image as a prestigious “white” conservationist organization 

(Becht et al., 2006).  

In 1963, the riparian land management agreement was ratified by the Kenyan 

Government, and the LNRA was a vehicle to administer the agreement and mediate 

disputes over boundaries (Enniskillen, 1999).This led to some tensions with commercial 

floriculture in the early 1980s, as the objectives between the two groups were not always 

compatible. Fearing the negative effects conservation movements would have on the 

industry, the Lake Naivasha Grower‟s Group (LNGG) was established in 1996 by some 

large companies as a response, and resulted in much tension and conflict between the 
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groups. Reconciliation has since been established, and both groups currently work 

together. The LNGG has since established their own Code of Conduct for members, a 

part-time horticultural consultant for advice, and employs their own auditing among 

members (Becht et al., 2006).  

The LNRA was central in lobbying the government to designate Lake Naivasha as 

a Ramsar site, which eventually was approved in 1995 (Enniskillen, 1999). In 1998, the 

LNROA changed to the LNRA, as an attempt to include those that did not own land, and 

to make the stakeholder approach more holistic. The LNRA began developing a 

management plan for the lake in 1993, which had been agreed upon by stakeholders and 

the Government of Kenya in 1996 (Becht et al., 2006). The plan itself began due to 

frustrations with other various regulations, and after the community discovered that there 

was not a clear section of government that was in charge of the lake‟s well-being, yet 

many had a say in how it was to be managed (Enniskillen, 1999). A Ramsar award of 

$5000 was granted to the LNRA in recognition of their community grassroots efforts in 

1999 (Becht et al., 2006).  The main goal of the plan is to ensure that all stakeholders‟ 

interests are well represented, and that any decisions or developments made are not 

limiting to any particular group. This Management plan gives authority to the Naivasha 

Management Implementation Committee (LNMIC) to ensure all stakeholders follow the 

mandates and set codes of conducts (including Koyo goals). Each of the 12 members on 

the LNMIC is nominated by their specific organization. The groups represented in the 

LNMIC are the Lake Naivasha Riparian Association, the Lake Naivasha Growers Group, 

Naivasha Tourist Group, Lake Naivasha‟s Fisherman‟s Co-operative Society, Pastoralist 

Community Representative, The World Conservation Union, National Environment 



 42 

Management Authority, Kenya Wildlife Service, Kenya Electricity Generating Company 

Limited, Naivasha Municipal Council, District Commissioner‟s Office – Nakuru District, 

Fisheries Department, Water Resources Management Authority, Physical Planning 

Department and the Ministry responsible for Agriculture. Other important stakeholders 

include those from the upper catchment, whose activities are significant in that their 

activities depending on the Gilgil and Malewa River affect Lake Naivasha‟s levels.  

The LNMIC, however, has neither executive power nor an allocated budget to 

work through. The successful implementation of its mandate depends on cooperation of 

their members.  The Lake Naivasha Riparian Association has been attempting to receive 

legal authority to implement their Management Plan since 2004. Its gazettement by the 

EMCA has been blocked by the Maasai pastoralists, who require the water for their 

cattle, and do not feel their interests were being equitably considered (Becht et al., 2006; 

Katua, 2008). Although labourers represent the greatest numbers, they have the least 

effective influence on decisions. There is still much dispute about whether the LNMP 

considers all stakeholders, or just the perspectives of the wealthy, environmentally-

conscious white owners, who still make up the majority of the members. The limited 

financial situation and scientific background of the members is hindering the 

effectiveness of the LNMP (Becht et al., 2006). 

There is much scientific investigation on the lake – Earthwatch, under the 

leadership of David Harper, has been studying the aquatic ecology since 1985. Many 

other Kenyan and international scientists alike are in the process of studying the impacts, 

ecology and hydrology of this freshwater lake (Becht et al., 2006). 
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Other groups that are important in determining the fate of L. Naivasha include the 

Kenyan Flower Council, which consists of many of the large commercial growers on the 

lake. This group has a role in advising members on effective farm management, labour 

standards and environmental policies. They nominate farms as having either Silver or 

Gold standards, depending on their levels of environmental performance (Becht et al., 

2006; KFC). The Kenyan Wildlife Services is also an important group. Since the Ramsar 

designation, they have been involved, being charged as the “custodians” of the lake.  

Although there seems to be adequate structure in place due to the plans, 

community organizations, and international and local scientific interest, a government 

project or program has not directly addressed management of the lake. Without adequate 

funds, means and interest, the governments responsible for its well-being are not able to 

effectively intervene.  Small movements made by large farms and Lake Naivasha 

Municipal council are helping, such as upgrading sewage network and plant, and 

implementing technological advances such as low drip irrigation and constructed 

wetlands. Minimizing extractions has helped, but the growth in irrigated area offsets 

these advances, thereby extracting more and more water every year (Becht et al., 2006). 

Without adequate governance, it is not possible for the floriculture industry to be 

sustainable on Lake Naivasha.  
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Social impacts 

The cut-flower industry is labour intensive, and therefore, relies heavily on the 

Kenyan employees. The employment opportunities shifted many people‟s livelihoods, 

upon which they and their dependents rely. For the cut-flower industry to provide the 

people of Kenya sustainable livelihoods, it must increase individuals‟ access to assets that 

will allow them a route out of poverty (Freeman, 2004). Some assets that this paper will 

be looking at specifically include human capital (education and health), access to 

resources, and financial assets. The most vulnerable people must have fair and equitable 

access to basic livelihood assets if poverty is to be successfully eradicated (UN-Water, 

2006). The industry helps to promote access to some basic livelihood assets through 

employment; however, its presence also limits access to others. Accompanied by the cut-

flower industries dependence on a declining resource, the present increase in access to 

income and infrastructure that employees and their dependents rely on are not adequate in 

promoting their access to basic livelihood assets.  

 

Access to financial assets 

Poverty encompasses many broad features such as hunger, poor education, 

discrimination, vulnerability, poor health, lack of income, inadequate housing, 

discrimination and social exclusion (CESCR, 2001).  It is also characterized by a “lack of 

participation in decision-making and in civil, social and cultural life." (CESCR, 2001). It 

is important to keep this broad view in mind while reading the following section. While 

employment in the cut-flower industry does increase access to income, and access to 
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financial assets has been shown to be a powerful contribution to fight poverty (UN HDR 

2003, p 17), it does not address all aspects of this issue. Employment in the cut-flower 

industry alone is not enough to alleviate poverty.  

The cut-flower industry has benefited economically from the impoverished, low 

waged, desperate work force in the area. Kenya‟s high levels of unemployment make the 

available workforce seem unlimited (Hale, 2005). Rural poverty in Kenya has risen from 

46-53% between 1992 and 1997, the majority of which is made up of young women 

(Freeman, 2004). The Human Poverty Index (30.8 in 2004) ranks Kenya at 63 (UNAIDS, 

2007), and the Human Development Index (0.521) ranks it 148 out of 177 countries 

(HDI, 2007).  The poorest 40% of the country earn less than 10% of Kenya‟s overall 

GDP (Rochelau, ch. 2), which is, per capita at $1,240 (PPP) (HDI, 2007) and the richest 

in the country earn twenty-two times the income of the poorest (Thomas-Slayter, 2004). 

With a government attempting to eradicate poverty, and to maximize resource use 

(government site), the flower industry seems to be a perfect fit. The potential for the 

industry to provide employment for  40,000 – 50,000 workers would combat rampant 

unemployment (Hale, 2005). Each hectare of flowers require 15-20 people to work 

(Wijnands, 2005). Considering the growth of the industry of 20% per year, cut-flowers 

are estimated to surpass the workforce potential of coffee (59,864) and tea (77,024) 

(Hale, 2005). The flower companies estimate that in the last fifteen years, the industry 

has had a growth rate of 35% (KFC, 2008).  

 The number of people indirectly employed through related industries is between 

50,000 – 80,000 (Winjands, 2005; EPZA, 2005), and the number of people economically 

dependent on this sector is between 150,000 – 200,000 (Wijnands, 2005). The Kenyan 
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Flower Council, which is a group made up of representatives from 42 flower farms, 

estimate that 1.5 million are employed indirectly (KFC, 2008).  

Employees‟ wages differ across farms, owners, and their own status. In a study on 

five different farms in the Naivasha region, Dolan et al., (2001) found that daily starting 

wages varied between KSh 80 and KSh 127/day ($1.19-$1.90 CAD). Permanent workers 

are paid the highest, with an average of KSh 101 /day, ($1.51 CAD) followed by seasonal 

workers, who make KSh  99/day ($1.47 CAD), and finally, casual employees who make 

KSh 97/day ($1.45 CAD) (Dolan et. al, 2001.). These numbers, however, are not 

reflective of the greater population, and only represent those workers on farms that were 

willing to be part of the study. This may have skewed the averages towards the higher 

end.  

Wages of employees at cut-flower farms are typically higher  than Kenya‟s 

minimum wage yet are still not considered enough to live on (Hale, 2005). When 

interviewed, 85% of the workers claimed that these wages were not enough to feed, 

clothe, educate and house themselves (universal primary education in Kenya was enacted 

by Kibaki in 2002, after these interviews took place. Even though this education is free, 

costs such as uniforms and supplies still present a burden to many families) (Dolan et al., 

2001). With an average salary of KSh 3000 per month, ($45 CAD) (Dolan et al, 2001.; 

Ogodo and Vidal, 2007) these rural flower workers needed to pay for housing (KSh 400), 

school fees (KSh 500), food (KSh 1500), water (KSh 200), and clothing (KSh 600) 

(Note: these values may now be different, as they were taken from 2001). Increased pay 

for overtime is technically provided at 1.5 times basic pay normally, and 2 times basic 



 47 

pay on Sundays and holidays. Many workers interviewed claimed that they did not 

receive overtime pay (Dolan et al., 2001). 

There were also differences in pay seen between the genders. The flower farms 

were predominately made up of females (Hale, 2005). While equal pay for equal work 

was followed, the jobs that were available to men demanded higher skill, and thus, had 

greater remittances (Dolan et al., 2002). Men are generally given jobs such as sprayers, 

irrigators, maintenance workers, security, greenhouse workers and management.   

Women are predominately harvesters, graders and packers.  

Increasing drought in the area coupled with the increasing demands for taxes by 

Naivasha‟s municipal council is leading to an exodus of major flower companies to 

Ethiopia. This will devastate those families dependent on this income to survive. Five 

companies, including one of the largest employers, Sher Agencies, have already moved, 

and more are planning on following, according to cut-flower human resource manager 

Martine Kamwaro (ARB, 2006). The economic losses recently experienced with the civil 

unrest in the Naivasha area further encourage companies to make the move (Vogt, 2008).  

 

Increased population 

The flower industry and their promise of employment has led to an explosive 

population rise.  Flower farms have attracted 40,000 employees, with an estimated seven 

additional people brought to the area. The education system is at capacity, crime is on the 

rise, and Naivasha now holds the greatest number of reported sexual assaults in the 

country (Ogodo and Vidal, 2007). Because of the high demand for females, most mothers 

are working, and leave their children in rural areas with their grandmothers or older 
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women for a small fee (Dolan et al., 2001). Poor supervision in these situations has led to 

rising cases of child assaults and rape (Ogodo and Vidal, 2007). Some companies have 

tried to rectify this issue by offering childcare facilities (Dolan et al., 2001.) 

Naivasha mayor Thomas (Misu) Gitau believes that floriculture has left the town 

“...poorer...” and unable to provide the required services (Riangu, 2007). Gitau claims 

that “The population influx has stressed [Naivasha] in terms of garbage collection, 

sanitation, schools, electricity, hospitals and roads. It has led to a scramble for the few 

existing social amenities. The flower farms do not house their workers. They send their 

workers for the council to take care of. That way they do not have to worry about 

sanitation, hospitals or electricity.” (Ogodo and Vidal, 2007). Without access to 

sanitation or hospitals, this makes the potential for sickness and disease to run rampant 

through the residential areas. This increases the potential for further infection of 

HIV/AIDS, and although it has not been seen as a significant issue for companies, the 

town‟s incapacity to meet the needs of their people may make this a greater problem in 

the future (Dolan et al., 2001).  

Gitau‟s criticisms of lack of service provision may not apply to all farms. The 

Dolan et al (2001) study showed that floriculture companies provide infrastructure and 

services to their employees. These benefits do not generally follow any codes, and are 

only available to permanent workers (Dolan et al., 2001). The flower companies are 

required through national law to either provide employees with housing or a housing 

allowance (Dolan et. al, 2001; Dolan and Opondo, 2005.). The housing allowance is 

equivalent to 15-30% (KSh. 800) of their basic wage, which has been expressed to be 

insufficient. Families with children and spouses inhabit single rooms without electricity, 
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water or toilets, as this is the most that the allowance provides. The companies provide 

one-room units for their employees where applicable. Those employed by the flower 

companies are protected by the Employment Act, which states that the employers must 

take responsibility for their employees‟ health care. Most of the companies interviewed 

by Dolan et al. (2001) had resident nurses, and some had doctors. It is unclear which 

employees have access to their health services. Some companies supported education of 

their employees‟ children. This took the form of either providing primary school on site, 

the option of sending their children to another farm‟s school, paying teacher salaries at a 

local school, or paying for the construction of new classrooms (Dolan et al., 2001).  

 

Poor Working Conditions 

Although the cut-flower industry is among the most codified in the world 

(Wijnands, 2005), they are still targets of much criticism regarding the poor conditions 

under which their business prospers (Dolan and Opondo, 2005). It has improved 

markedly since the mid 1990s, when poor press coverage sparked such codes and 

organizations as the Kenya Flower Council and Flower Grower‟s Group, the adoption of 

Max Havelaar criteria for Fairtrade Cut Flowers and labour standards such as the 

International Code of Conduct for Cut Flowers, Kenya National Codes and Horticulture 

Ethical Business Initiative (Dolan et al., 2001; Dolan and Opondo, 2005). Many of these 

codes are based on the core International Labour Organization conventions, and the UN 

Declaration of Human Rights (Dolan and Opondo, 2005). This largely states that relevant 

national legislation be applied, so the practices in the industry are largely depend on 

Kenya‟s own constitution. This could be problematic in Kenya as their Employment Act 
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in the constitution does not address gender inequality, sexual harassment, and 

discrimination (Dolan et. al, 2001). Different codes will affect different flower industries, 

depending on their target market. For example, certain suppliers for UK supermarkets 

will be bound by the Ethical Trading Initiative Base Code and the Kenyan Flower 

Council code, while those supplying the Netherlands apply Milieu Programma Sierteelt 

(MPS). These standards claim to address both environmentally and social unjust 

practices. It is interesting that although these companies claim to “...foster sustainable 

development...” through “[striving] for social justice, economic development, 

environmental protection ...” (Max Havelaar, 2008), it is not possible to adequately 

protect the environment without having an understanding of how much water extraction 

is sustainable.  This leads one to question whether it is possible for Fair Trade to be 

available on the lake.  

Of all these codes, the most widely applied is the Kenyan Flower Council code, 

followed by the Lake Naivasha Grower‟s Group code. The Kenyan Flower Council, 

established in 1996, was setup with the goal of bringing independent growers and 

exporters together to ensure implementation of acceptable local and international 

standards (KFC, 2008).Their formation was a reaction to growing media and NGO 

pressure, and they are extremely important leaders in establishing social and 

environmental ethic code.  Their goal is to “foster the responsible and safe production of 

cut flowers in Kenya while protecting the natural environment and befitting the welfare 

of all farm staff” (Hughes, 2001).There are 42 voluntary members, which account for 

80% of the total flower exports from Kenya (KFC, 2008).  Through KFC multi-

stakeholder codes, great steps were made in terms of occupational health and safety. KFC 
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auditing is done by other members of the council, and occurs within a year of joining the 

group. After the audit, each farm is given a silver or gold standing, depending on their 

social and environmental practices (Hughes, 2001). 

The group claims to contribute to hospitals, schools, childcare centres, sports, 

housing and water (KFC). This is interesting, as their practices are in actuality reducing 

the amount of water, and their impact on population size in Naivasha actually reduces 

access to other social infrastructure. The KFC also claims to have contributed to the 

national food crisis by donating foodstuffs worth KSh 800,000 (equivalent to CAD 

$11,000). With a council made up of 42 owners, accounting for 80% of the flowers in an 

industry bringing $250 million per annum, this $11,000 is relatively small. Ironically, the 

KFC donated 10 water tanks in January 2006 to help relieve the lack of water during 

drought – an issue that their industry perpetuates (KFC, 2008).  

An influential multi-stakeholder organization, the Horticultural Ethical Business 

Initiative, was established in 2002 and made a legal entity in 2003,as a way to ensure 

social accountability, equitable representation, and minimum guidelines standardized to 

be applicable to all farms. The multi-stakeholder, participatory self auditing approach is 

criticized in this case, because most of the codes are put in place to satisfy Northern 

consumers, the most marginalized groups are the unrepresented workers, the trade unions 

have refused to be involved, and the motivation behind the implementation was out of 

fear of losing a market base – not for concern with worker safety. They are also criticized 

as their meetings and proceedings are all kept confidential from the public and media 

(Dolan and Opondo, 2005).  
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Employment conditions, according to management, have improved since the 

establishment of these codes (Dolan et al., 2001.), however this is not always manifested 

on the ground due to high management autonomy (Dolan and Opondo, 2005; Dolan et 

al., 2001; Hughes 2004). Workers on the farms commonly cite job insecurity, supervisor 

intimidation, sexual harassment and assault, lack of benefits, unclear definitions of 

permanent and casual labourers, lack of maternity leave, chemical exposure, inadequate 

childcare due to compulsory overtime during peak seasons, and gender inequity as major 

problems that are ignored by management, regardless of codes (Dolan et al., 2001). Only 

30% of workers are union members, and trade unions are often criticized by NGOs to be 

representative solely of male permanent workers, thus ignoring the predominant flower 

labourer demographic, which is seasonal females (Dolan et al., 2001; Hughes, 2001). 

Some workers express fear of being “sacked” as a result of joining these unions (Dolan et 

al., 2001).  

These conditions do not provide sustainable livelihoods for those employed by the 

flower industry. Long working hours, physical exposure to chemicals and psychological 

and sexual abuse will burn employees out. This is not of concern to the companies, as 

willing workers are so readily available. While the income of many is increased, it does 

not necessarily mean that all other aspects of quality of life and human development 

index are met. Long working hours mean that children are not always well supervised 

and may not be in school, which hinders the opportunities available to upcoming 

generations. The threat of job loss is imminent, and will keep employees from taking time 

to ensure they are healthy and cared for.  
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Conclusion 

The sustainability of Lake Naivasha must include economic, ecological and social 

aspects. To be considered sustainable, the industry must be a dependable economic 

activity whose continued growth allows for long-term stability of the ecosystems upon 

which the industry and local civilians depend, and long-term viability of socially just, 

sustainable livelihoods for local community. This paper has shown that these conditions 

are not met for a variety of reasons. 

Unsustainable water abstractions, habitat degradation, inadequate resource 

management, exploitation of working force, explosive population growth, export oriented 

markets dependent on international consumers, increasing competition for foreign 

investment and inequitable distribution of revenue characterize the unsustainable 

practices of the cut-flower industry. To curb the damage that these practices have on the 

environment, urgent changes must be made. 

The Management Plan created by the LNRA has the potential to create the 

foundation of an equitable and sustainable industry, with regulations, decisions and codes 

that reflect the needs of the ecosystem, industries and greater community as a whole 

(Becht et al., 2006). However, the fact that the plan is not institutionalized under EMCA 

(1999), does not have sufficient access to funds, is void of structural support, and lacks 

experts in the field of scientific management limits the effectiveness of their initiatives 

(Becht et al., 2006). While scientific research is vast, it is not effectively used in 

management plans as there is neither adequate representation of professional staff 

supporting the LNMIC, nor do the members of the LNMIC have time or background to 

effectively understand the science behind the studies and management suggestions. 



 54 

Therefore, encouraging qualified advisors and financial investment is a way to increase 

the effectiveness of already existing initiatives. It is not enough to have the management 

plan – there needs to be plausible means of which to implement these plans (Becht et al., 

2006). 

When the committee is fully operational, their most urgent cause should be 

limiting the rate of water abstraction to a sustainable amount so as to curb water loss 

(Harper and Mavuti, 2004). Research and consolidation of data are crucial in determining 

a sustainable abstraction rate to apply to policies and permits (Everard et al., 2002). 

Reducing water abstraction rates could be addressed through the application of water 

charges, with revenues used for basin management (Becht et al., 2006) This initiative 

would require careful consideration for the implications of water charges on domestic use 

of civilians. Requiring companies to accurately document their water abstractions is 

crucial in ensuring compliance with permit allocations (Harper and Mavuti, 2004). To 

reduce water use, farms can employ a number of technological innovations, including 

hydroponics, sophisticated irrigation systems with soil tension meters, rainwater harvest, 

water abstraction monitoring, grey water reuse, shifting open-field crops to shaded 

growth and greenhouses, and reducing area under cultivation while intensifying output 

per area (Becht et. al., 2006; Everard, 2002).  

The next most important ecological issue to address is the degradation of the 

papyrus swamps. The loss of this vegetation is one of the main causes of sedimentation 

and eutrophication of the basin. The development and implementation of C. papyrus 

restoration must be a priority in order to act as a buffer and maintain biodiversity (Harper 

and Mavuti, 2004). This is especially important at the Malewa River delta, as most 
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nutrients, sediments and chemical substances are carried from the catchment. Because 

this is the greatest area of risk, education of farmers in the catchment has begun, yet has 

been limited due to lack of funds (Becht et. al, 2006). Management of chemical inputs 

and fertilizers has been initiated by some large progressive farms on the lake. Some 

practices put in place have included biopest controls, riparian shoreline preservation, 

minimized fertilizer use, forest conservation, erosion control, watershed management, 

environmental impact assessment and environmental audits (Becht et.al, 2006).  

Everard (2002) has assessed the sustainability of Lake Naivasha using „The 

Natural Step‟ model to provide a holistic approach to reaching ecological sustainability of 

the ecosystem (See Everard et al., 2002 for more details).  

A focus on environmental protection is not without its criticisms. The 

recommendations of ecological protection that are presented in this paper, written by a 

Canadian university student about an issue in a Kenyan community, can be condemned as 

other environmental movements have been: as neo-colonialist and paternalistic in nature, 

attempting to force Western values to “save” a developing community  (Nelson, 2003). 

Nelson (2003) believes that Africa is presented as a type of “Garden of Eden” which 

environmentalists are trying desperately to maintain, intentionally or non-intentionally 

limiting the nation‟s ability to economically prosper and develop, which allows the global 

North to maintain their powerful market positions. These arguments are important and 

must be considered when sustainability and development meet. Any recommendations to 

protect the lake must therefore not limit the economic prosperity of Kenyans. 

 It is important to always keep in mind how crucial social considerations are to the 

achievement of sustainability. Every individual depending on the lake must have a say in 
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the management of the lake. The cut-flower industry on Lake Naivasha will only be on 

the path to sustainability if the interests of all members in the catchment are considered 

(Everard, 2002).  

 The root of the socio-economic inequities and environmental destruction stems 

from the transfer of land in the early 1900s to wealthy European ownership (Gatheru, 

2005), further perpetuated by the pressure to produce and export during the green 

revolution and implementation of structural adjustment policies in the 1980s (Lehman, 

1990; Mackenzie, 1993), and currently maintained by the dominance of consumer-driven 

market pressures, creating a dependence on international markets for the income needed 

to pay off debts incurred throughout the years. Ideally, the unsustainability of cut-flowers 

could be addressed by abandoning the industry altogether, reallocating land rights to 

Kenyans, and changing export-oriented economies into locally providing industries. 

Achieving this is extremely complicated. It is not impossible to completely change 

economic focus, or to change over land rights (See Goebel, 2005), however, it addresses 

historical and political depths that have not been addressed here. The losses in economic 

return that can result from transfers of land and technically precise industries may do 

more harm to the people of the country, in terms of job loss, infrastructure and service 

depletion, and social well-being. However, the gains in social justice and overall 

sustainability may be immeasurable (See Rodney, 1972 for long-term effects of 

colonialism in Africa).   

 Issues such as these should not be overlooked and are central to any economic, 

political and environmental conundrum. It is very difficult to make any recommendations 

for change without understanding the deep, complicated, contextual intricacies that exist 
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in an area. Making recommendations that address the true root of the environmental 

problems and socio-economic injustices are beyond the scope of this paper. Any 

recommendations previously made, while mitigating some of the harmful effects, do not 

address these key inequities (i.e.: land ownership, export-oriented markets, international 

control of codes), therefore are shallow and inadequate at solving the true issue. Yet, 

without a plan to untangle these issues, mitigation recommendations are imperative.  
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