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Abstract 
Sustainable Development Goals (SDGs) aim to ensure environmental sustai-
nability is enhanced focusing on the future generation. Knowledge of the 
SDGs becomes pivotal in biodiversity conservation thus, a gap impacts such 
efforts on protecting and preserving biodiversity habits difficult. Nairobi City 
was chosen because of her unique ecosystem that habits wildlife and urban 
life with great prospects of being East Africa’s business hub. With an esti-
mated double city population by 2030, knowledge of SDGs would be useful in 
enhancing biodiversity conservation in unique cities like Nairobi. Thus, a gap 
in the knowledge of SDGs threatens the future of biodiversity unless it is mi-
tigated. The study employed a cross-sectional design that caters to qualitative 
and quantitative data. Data was collected using semi-structured question-
naires and key informant interviews. Data Envelopment Analysis (DEA) 
model was adopted to evaluate how determinants of human perceptions, de-
cisions, and activities related to implementing sustainable development goals 
impact biodiversity conservation. Results indicate that respondents’ know-
ledge (30.5% ± 2.01%), attitudes (30.4% ± 1.56%), and practice (26.3% ± 
0.08%) on implementation of SDGs was significantly low. Further, a majority 
believed that lack of awareness of SDGs 87% impacts biodiversity conserva-
tion, coupled with 12% and 1%, respectively, who opined that limited SDGs 
knowledge sharing and corruption were barriers to biodiversity conservation. 
The majority of respondents believed that increased awareness of SDGs 
(78.2% ± 2.61%), and strengthened institutional capacity (58.7% ± 3.01%) 
underscores SDGs’ importance in biodiversity conservation. Knowledge of 
SDGs is pivotal in the enhancement of biodiversity conservation. 
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1. Introduction 

Sustainable Development is a concept coined by the Brundtland Commission 
that includes the interdependent aspects of human life in social, economic, and 
political spheres (Brundtland, 1987; Eisenmenger et al., 2020). Political and eco-
nomic development are fundamental in social transformation contributing posi-
tively or negatively to the environment (Ankit et al., 2021). Moreover, economic 
growth contributes to material gain for the people, but development is much 
about enrichment of the lives of all the people in the society as envisaged in Sus-
tainable Development Goals (Fried et al., 2020; GoK, 2019). 

Taking on sustainable development as a strategy and catalyst for transforma-
tion, changes are evidenced through interdependence and participatory practices 
in people, communities, and societies (Bowen et al., 2017). Sustainable Devel-
opment Goals (SDGs) are globally accepted practices that are intertwined and 
interrelated to transform humanity and societies through equitable solutions 
focusing on restoring the earth for future generations (Kathambi & M’Ikiugu, 
2018a; Menton et al., 2020). SDGs have a primary aim to ensure the quality of 
life and end poverty, fight hunger, inequality, and injustice, tackle climate change 
and the environment, improve access to universal health and education as well 
as build strong institutions and partnerships in various forms (Kathambi & 
M’Ikiugu, 2018a; Obura, 2020). Implementation of the 17 goals with 169 puts 
focus on world governments’ efforts in cascading the global agenda into their 
national development plans for economic benefits, social inclusion, and envi-
ronmental friendliness in the long run (GoK, 2020; Obura, 2020). 

Worth noting, SDGs have quickly been gaining ground because of the un-
changing times and growing desire to improve the quality of life for all people in 
all countries globally (Alcamo et al., 2020; Bengtsson et al., 2018). The founda-
tions for SDGs are the capacity building through technology transfer and soli-
darity by developed countries providing financial assistance to developing coun-
tries all geared to enhancing environmental sustainability ultimately (Kroll et al., 
2019). 

Fundamentally, the full implementation of SDGs will significantly aid in the 
protection of the planet and environment from pollution, accumulation, and 
distribution of toxic wastes, destruction of forests and soil, and greenhouse 
emissions (Díaz et al., 2020; Kroll et al., 2019). As a result, climate and environ-
mental change emanating from pollution, and disasters manifest in situations 
where poverty is enhanced and raises concerns if not addressed (Alcamo et al., 
2020; Fried et al., 2020). In the wake of climate change and its adverse effects, the 
fundamental right to a clean healthy environment is threatened and future post-
erity is altered from attainment (Bryan et al., 2018; Kathambi & M’Ikiugu, 
2018a). Notable efforts are being taken to address the adversarial effects of cli-
mate change and the environment from human activities that have violated and 
exploited the planet without protection and more so destroying biodiversity 
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hubs (Chapman et al., 2022; Kathambi & Ogutu, 2021). 
Biodiversity plays a pivotal role in the restoration of the earth through nature- 

based solutions however human activities continue to undermine its potential 
through the destruction of its habitat for socio-economic gains (Dasgupta, 2021; 
Kathambi & Ogutu, 2021). In the recent past, overexploitation of biodiversity 
and destruction of habitats has necessitated the urgency in addressing this issue 
to protect and conserve the remaining biospheres (Chapman et al., 2022; Díaz et 
al., 2020; IPBES, 2019). Numerous reasons have been brought forth excusing the 
continued destruction and degradation of biodiversity hubs with many argu-
ments for socioeconomic empowerment than conservation and protection (Hoff- 
mann, 2022; Ogutu et al., 2018). 

Biodiversity conservation in city setups becomes increasingly difficult due to 
the dynamics of growing populations, expanding businesses and industries, and 
an unquenchable thirst for infrastructural development (Bottero et al., 2019; 
Cartwright, 2015). Nairobi City is a unique global city that hosts a national park 
that has a rich biodiversity in flora and fauna (Kathambi & M’Ikiugu, 2018b; 
Myers, 2015). With a projected double city population by 2050, biodiversity 
within Nairobi City will be under threat if sustainable measures are not in place 
to tackle rapid urbanization (Hoffmann, 2022; Kathambi & Ogutu, 2021). 

Addressing the fundamental role of biodiversity within global cities, SDGs 
contribute immensely to the knowledge required to have actionable targeted meas-
ures for protection, preservation, and conservation (Kathambi & M’Ikiugu, 2018b; 
O’Connell et al., 2019; Pototsky & Cresswell, 2021). The knowledge of SDGs by city 
residents accelerates the adoption of conservation measures toward biodiversity 
hubs and better environmental stewardship of natural resources (Frank & 
Schäffler, 2019; Kariuki et al., 2023). A deficit in the knowledge base of the im-
portance of SDGs in biodiversity conservation results in the destruction of key 
habitats where the consequences are irreversible and negative on the environ-
ment (Bhola et al., 2021; Obrecht, et al., 2021). A short fall in recognizing the 
importance of SDGs in ensuring environmental sustainability has had economic 
and infrastructural development being prioritized over habitat conservation 
(KIPPRA, 2020). Destruction of forests for road and railway, green parks for 
business hubs and hotels are some examples of biodiversity habitats destruction 
evidenced. This explicates the knowledge gaps on SDGs 11 and 15 which look at 
the sustainable global cities and life on land (GoK, 2020; KNBS, 2020). 

In this regard, this paper sought to underpin the knowledge gaps on SDGs 
and their impacts on biodiversity conservation in Nairobi City. It sheds light on the 
importance of SDGs in enhancing environmental sustainability which is also crucial 
in upscaling biodiversity conservation measures in a climate-changing era. 

2. Materials and Methods 

The study adopted a cross-sectional research design which allows for both qua-
litative and quantitative data. Further, the study area in Figure 1, was selected  
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Source: Omondi, CC BY-SA 3.0 https://creativecommons.org/licenses/by-sa/3.0, via Wi-
kimedia Commons. 

Figure 1. Nairobi County Map (maps of world, 2016). 
 

because of its uniqueness in that it is a city with a national park and various bio-
diversity hubs (Creswell & Creswell, 2018; Kathambi & M’Ikiugu, 2018b). A 
sample size of 97 was calculated using a sampling formula and the sample popu-
lation was distributed based on social strata of upper class, middle class, and low 
class in the study area (Dekker, 2020; Mugenda & Mugenda, 2008). When the 
population is more than 10,000 individuals, 384 of them are recommended as 
the desired sample size (Creswell & Creswell, 2018; Mugenda & Mugenda, 2008). 
However, since the target population to the study is less than 10,000, the final 
sample size estimate could be adjusted as recommended by Mugenda & Mugen-
da (2008). 

Mugenda and Mugenda recommend the formula; 

 
1

nnf
n N

=
+  

where: 
nf = is the sample size when population is less than 10,000 
n = the sample size when the population is above 10,000 
N = the population of the target sub-population 
The study used sub-counties as it is applicable if a population from which a 

sample is to be drawn does not constitute a homogeneous group (Mugenda & 
Mugenda, 2008). 

Data collection was done through the use of semi-structured questionnaires 
and Key Informant Interviews with the focus being on the SDGs’ knowledge and 
biodiversity (Creswell & Creswell, 2018; Palinkas et al., 2015). Data Envelopment 
Analysis (DEA) method was used to evaluate the determinants of implementa-
tion of SDGs as affected by respondents’ perceptions, knowledge, attitudes, and 
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practices in biodiversity conservation (Kuosmanen & Kortelainen, 2004; Leal 
Paço & Cepeda Pérez, 2013). The data was treated for normalcy tests and reli-
ability to minimize statistical (social desirability bias and leniency bias) and is 
presented in tables, charts, and graphs (Apuke, 2017; Creswell & Creswell, 2018). 

3. Results 

The results presented below focus on the respondent’s perceptions on SDGs 
knowledge and biodiversity conservation in Nairobi County. Data collected 
looked at the respondent’s capacity to highlight the SDGs they know and how 
they relate to biodiversity conservation. Majority of the respondents had very 
limited knowledge on SDGs and minimal awareness of their importance to bio-
diversity conservation. 

The results in Table 1 indicate the low knowledge level in SDGs for biodiver-
sity conservation with only 30.5% of the respondents having biodiversity con-
servation knowledge. Also, the levels of awareness of SDGs were significantly 
low with a majority of 69.6% having limited awareness of SDGs knowledge. This 
result is in support of the previous finding of low levels of SDG knowledge. Ad-
ditionally, respondents had a low practice of SDGs in biodiversity conservation 
at 83.7% compared to 26.3% who were incorporating SDGs. The results from the 
data indicate a significant impact of knowledge gaps on biodiversity conserva-
tion with a significant number of respondents having little or limited knowledge 
of SDGs. 

In the results in Table 2, the majority of the respondents 78.2% agreed that 
increasing the awareness of SDGs would have a positive impact on environmen-
tal management, unlike 21.8% who were opposed to the increased awareness. 
Also, 58.7% of the respondents were in support that strengthened institutional 
capacity on SDGs would have positive environmental impacts. The results indi-
cate that the knowledge gaps in SDGs would be decreased by increasing aware-
ness and strengthening institutions on SDGs in biodiversity conservation. 

In Figure 2, the results illustrate that the barriers to SDG knowledge were 
majorly 87% due to lack of awareness/ignorance compared to 12% on limited  

 
Table 1. Respondents’ knowledge, attitudes, and practices on the sustainable develop-
ment goals (SDGs) that enhance biodiversity conservation in Nairobi county. 

Parameter 
Yes (positive) 

(%) 
No (negative) 

(%) 

Knowledge of SDGs in Biodiversity Conservation 30.5 ± 2.01a 69.5 ± 2.19b 

Awareness of the existence of SDGs 30.4 ± 1.56a 69.6 ± 1.14b 

Practice of SDGs in Biodiversity Conservation 26.3 ± 0.08a 83.7 ± 0.82b 

a,bDifferent letters in the same row differ statistically by Chi-square, P < 0.005 Positive: 
respondents perceive the parameter could enhance knowledge, attitude, and practice of 
SDGs in biodiversity conservation; Negative: respondents of the contrary views of the 
positive responses. 
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Table 2. Respondent’s perceptions on use of sustainable development goals (SDGs) in 
Environmental Management. 

Parameter 
agree (positive) 

(%) 
disagree (negative) 

(%) 

Increased awareness of SDGs 78.2 ± 2.61a 21.8 ± 2.43b 

Strengthened institutional capacity on SDGs 58.7 ± 3.01a 41.3 ± 2.74b 

a,bDifferent letters in the same row differ statistically by Chi-square, P < 0.005; Positive: 
respondents perceive the parameter could enhance the use of SDGs in biodiversity con-
servation; Negative: respondents of the contrary views of the positive responses. 

 

 
Figure 2. Respondent’s perception of barriers to knowledge of SDGs in biodiversity 
Conservation in Nairobi county 

 
SDG knowledge sharing. A minority of the respondents 1% perceived that lack 
of goodwill/corruption were possible barriers to knowledge gaps in SDGs in bio-
diversity conservation. The results are supported by those in Table 2 where a 
majority of the respondents were in agreement that increased awareness would 
enhance better environmental management which in turn could aid biodiversity 
conservation. 

Results in Figure 3 illustrate respondents’ perception of the uses of SDGs in 
biodiversity conservation where the majority 67% agreed that it enhances biodi-
versity conservation resulting in a clean, healthy environment as illustrated by 
the blue curve. Further, the respondents also agreed that proper legal structures 
and policies can enhance biodiversity conservation supported by SDGs averagely 
(red curve) when compared to those who supported SDGs can healthily impact 
their lifestyle (green curve). The results indicate that utilization of SDGs in bio-
diversity conservation has multiple uses that are not only limited to the envi-
ronment but also, the wellness of humanity. 

Perceptions on Benefits of SDGs Knowledge Gap on Protection of Biodi-
versity Spots 

The respondents perceived in Figure 4 that an increase in their SDGs knowledge 
would help improve the environment 89% for the biodiversity spots while others 
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Figure 3. Respondent’s perceptions on uses of SDGs in biodiversity conservation in Nairobi county. 
 

 
Figure 4. Perceptions on SDGs Knowledge in Protection of Biodiversity Spots in Nairobi, Kenya. 
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perceived it would help change their way of life 5% on how they impact biodi-
versity hubs. A minority had contrary perception on the need to increase their 
SDGs knowledge for enhanced biodiversity conservation in Nairobi. 

4. Discussion 

Knowledge of SDGs in biodiversity conservation is crucial if conservation and 
protection measures of habitats are to be implemented within city environs 
(Bhola et al., 2021; Menton et al., 2020). SDGs 11 and 15 which focus on sus-
tainable global cities and life on land are instrumental in providing better ave-
nues for enhancing biodiversity conservation (Hoffmann, 2022; Kathambi & 
Ogutu, 2021). Previous studies have projected biodiversity conservation as hav-
ing the potential to aid the restoration of the earth and replenish the overex-
ploited natural resources when employed (Obrecht et al., 2021; Pototsky & 
Cresswell, 2021). Thus, SDGs in totality provide the avenue to improve envi-
ronmental sustainability thereby impacting positively the survival of humanity 
and securing resources for the future generation (Obrecht et al., 2021; Obura, 
2020). 

Moreover, a deficiency in the knowledge of SDGs on a critical aspect as bio-
diversity poses a critical threat to the restoration of the earth and the future of 
species in both flora and fauna (Hoffmann, 2022; IPBES, 2019). Results in Table 
1 illustrate the urgency of reducing the knowledge gap on SDGs if biodiversity 
conservation has to bear tangible results in the preservation, protection, and 
conservation of various species and their habitation (Frank & Schäffler, 2019; 
Kariuki et al., 2023). Increasing the level of awareness of SDGs fosters better 
practices that are environmentally friendly and habitable for biodiversity species 
in the long run (Díaz et al., 2020; Mwangi et al., 2022). Incorporating SDGs 
knowledge on biodiversity conservation in Nairobi would change the ecological 
destructions of biodiversity habitats through rapid unplanned urbanization and 
infrastructural development that is not eco-friendly (Kathambi & Ogutu, 2021; 
Obura, 2020). 

Further, the results in Table 2 support the discourse on why increased aware-
ness of SDGs provides an avenue for restoring the earth through better envi-
ronmental management (Kathambi & M’Ikiugu, 2018a; Obrecht et al., 2021). 
This also affirms the need for upscaling SDGs awareness creation among the city 
residents for better conservation measures on biodiversity (O’Connell et al., 
2019; Pototsky & Cresswell, 2021). Importantly, strengthening institutional ca-
pacity goes a long way in ensuring that knowledge of SDGs can be sustained and 
monitored by mandated personnel in Nairobi County (Kariuki et al., 2023; 
Stepputat & Van Voorst, 2016). The strengthening can take on SDG 17 which 
looks at partnerships and various institutions within the city that have different 
mandates can network to ensure SDGs knowledge is shared across and beyond 
(Kroll et al., 2019; Obura, 2020). The outlook for biodiversity conservation is 
better when institutions are well vast with SDG knowledge thereby inculcating 
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environmental stewardship in their policies and development plans (Bhola et al., 
2021; Kariuki et al., 2023). 

Despite the bright future of biodiversity conservation envisaged by strength-
ened institutions and increased awareness on knowledge of SDGs, some barriers 
are presented in Figure 2 that are hindrances to better environmental manage-
ment (Kathambi & M’Ikiugu, 2018c; Kenya Association of Manufacturers, 2020). 
Results indicate that a huge number of residents of Nairobi city lack awareness 
of SDGs and their importance to biodiversity conservation (Kathambi & 
M’Ikiugu, 2018a; Kroll et al., 2019; UNFCCC, 2021). Besides the huge number 
who lack awareness, results further illustrate that there is a limitation in the 
sharing of SDGs knowledge thereby impacting measures for biodiversity con-
servation within Nairobi County (Díaz et al., 2020; Kathambi & Ogutu, 2021; 
Mwangi et al., 2022). 

Conversely, the results in Figure 3 offer hope for enhancing biodiversity con-
servation in Nairobi County in that it explicates perceptions that residents would 
have when SDGs are implemented (Bhola et al., 2021; Hoffmann, 2022). Per-
ceived uses of SDGs in biodiversity conservation posit that restoration of the 
earth would be possible even in a city setup and have far-reaching positive im-
pacts on humanity and their lifestyles (Kroll et al., 2019; Makori, 2021; Seidl et 
al., 2021). Additionally, proper legal structures and policies foster the better im-
plementation of SDGs in biodiversity conservation with an overall result of hav-
ing measurable and tangible actions from mandated institutions in Nairobi 
County (Kathambi & M’Ikiugu, 2018b; Mwau & Thung, 2018). 

Worth noting gaps in SDGs knowledge have a significant impact on efforts of 
biodiversity conservation thus necessitating the need to increase awareness and 
strengthen institutional capacity to yield better results (Obrecht et al., 2021; 
OECD, 2019). Majority of the respondent’s perceived that there are benefits if 
their knowledge on SDGs was increased and which would result in an healthy 
and better environment as illustrated in Figure 4 (Eisenmenger et al., 2020). 
When these gaps in SDGs knowledge are not attended to, threats to the future of 
biodiversity become a reality, and the result is devastating how habitat gets de-
stroyed for socio-economic gains (Kenya Association of Manufacturers, 2020; 
Makori, 2021). There is urgency required in increasing awareness of SDGs and 
their pivotal place in enhancing biodiversity conservation to safeguard posterity 
for future generations (Kathambi & M’Ikiugu, 2018a; Kroll et al., 2019). 

5. Conclusion 

A knowledge gap in SDGs impacts greatly efforts and measures put in place to 
enhance biodiversity conservation. The centrality of how vital biodiversity is in 
the restoration of the earth elucidates why creating awareness of SDGs and 
strengthening institutional capacity will be useful in accelerating the conserva-
tion of biodiversity within Nairobi County. The fundamentals of SDGs are en-
vironmental sustainability for the future generation, and an increase in the 
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knowledge base through targeted campaigns on specific SDGs, adopting meas-
ured targets in the county integrated development plans and having an SDGs 
sensitization day will be an added advantage for Nairobi County biodiversity 
spots and habitations. Additionally, for Nairobi County to remain that unique 
global city, undertaking to increase its resident’s knowledge of SDGs will ulti-
mately contribute to its efforts to conserve and protect biodiversity species in 
flora and fauna. 
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