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Abstract
The Sustainable Development Goals (SDGs) emerging from the Rio Earth Summit provided substantial
synergy on environmental management. Kenya in her Vision 2030 agenda prioritized implementation of
SDGs. This paper documents the evidence for the process of implementation of SDGs in Nairobi through
adoption of green concept in environmental management. The emphasis is on the SDGs that are dependent on
protected, conserved and preserved environment. Data was collected by surveying 92 households and five key
informants (n=97) using semi-structured questionnaires, interviews and observations. The non-parametric
Data Envelopment Analysis (DEA) was used to determine the degree of connectivity between the process of
implementation of SDGs and adoption of the green concept in environmental management. The respondents’
knowledge, attitudes and practice on implementation of SDGs through green concept in environmental
management was significantly low. About sixty percent thought SDG 1 would be enhanced through attributes
that protect the environment while attributed implementation of SDG 3.9 would be implemented through
preserved environment. Again majority of them perceived SDG 7 would be implemented through use of clean
energy devices. However, it’s only the minority that thought SDG 13 would be implemented through
conservation of the environment. Majority of respondents were of the views that increased awareness,
improved

institutional

capacity,

enhanced

enforcement,

and

individual

aptness

would

implementation of the SDGs through adoption of green concept in environmental management.
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Introduction

One approach muted for sustainable implementation

The United Nations Assembly adopted Sustainable

SDGs

Development

international

Goals

(SDGs)

for

Sustainable

through

adoption

of

participatory

green

concept

via

is

collaborative

Development (CGAP report, 2016). There are 17 goals

involvement of public and private sectors, and civil

within the SDGs framework (Fig. 1). The SDGs serve

societies (IPCC report, 2007; Bausch, 2011). However,

as

the smooth implementation of SDGs in countries

milestones

and

benchmarks

for

achieving

sustainable development with measurable targets and

require

clear-cut timetables (UN report, 2000; CGAP, 2016).

gathering to inform policy for necessary shifts to be

Amongst the issues addressed by implementation of

undertaken from time to time within the implantation

SDGs are inequality, unsustainable consumption

time frame (Survey of Kenya report, 2003; Kabubo-

patterns,

and

Mariara, 2007; KFSSG report, 2008; USAID report,

environmental degradation. Implementation of SDGs

2008). This so because a number of social and

is also expected to halt human activities threatening

political factors continue to put pressure on natural

the environment through increased biodiversity loss,

resources and could easily compromise on the

water scarcity, pollution, and climate change (UNEP

sustainable implementation of SDGs in countries like

report, 2012). Environmental goods and services

Kenya (UNDP report, 2005). This paper seeks to

support economic and social development. Thus, the

provide

sustainability of the environment’s viability in urban

implementation of SDGs in Nairobi through adoption

cities like Nairobi it is essential fully implement SDGs

of the green concept in order to inform policy for

through protection, preservation and conservation of

appropriate action plan for sustainability.

weak

institutional

capacity,

constant

monitoring

evidence

on

through

factors

evidence

that

affect

the environment (green concept) (Sterner, 2006).
Materials and methods
Once the environmental resources and services are

The theoretical framework of the research (Fig. 2) was

taken care of through adoption of the green concept,

based on institutional and resource based view where

the resultant value would be a great impact on

coercive push and resource benefits for society are

sustainable implementation of the related SDGs

expected to influence adoption of green concept in

(Steiner, 2006). Thus, SDGs that include goal 1 (end

environmental management (Florida and Davison,

poverty), which requires both the provision of basic

2001). In brief the design the study that assumed that

income and social protection through wealth creation

adopt

and distribution would be implemented (Mosse,

management would enhance the implementation of

2010). In addition goal 3.9 (reducing deaths and

SDGs that depend on environmental resources and

illnesses from pollution) and goal 7 (ensure access to

services (SDGs 1, 3.9, 7, and 13). Data was collected

affordable, reliable, sustainable, and modern energy)

from Nairobi. Surveys were conducted using semi-

will also be guaranteed through adoption of green

structured

concept in environmental management) (Ren21

interviews.

report, 2014; UN report, 2014). The main SDG (Goal
13: Take Urgent Action to Combat Climate Change
and Its Impacts) that is the centre of global focus in
economies, societies and environmental resource
sustainability could benefit substantially through
adoption

of

green

concept

in

environmental

management (Maslin, 2009; PMA report, 2015).

the

green

concept

questionnaires

in

and

environmental

key

informant

The questionnaires and interviews focused on
attributes on implementation of SDGs through
adoption

of

green

concept

in

environmental

management (activities of conservation, preservation
and

protection

of

the

environment).

Data

Envelopment Analysis (DEA) method was used to
evaluate the determinants of implementation of SDGs
as affected by respondents’ perceptions, knowledge,
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attitudes and practices in environmental management

questions as well as qualitative and quantitative

(Reinhard et al., 2000; De Koeijer et al., 2002;

questions were used (Jahnke and Jahnke, 1982; Fare

Sipiläinen et al., 2008). Briefly, the DEA method

and Grosskopf, 2004). The indicators were weighed

compared

institutional

according to their importance in the implementation

decisions for adoption of the green concept as they

of the said SDGs through adoption of green concept

impacted on the implementation of SDGs, as also

in environmental management. Chi-square was used

evaluated by others (Boussonfiane et al., 1991; De

to test of significance (P≤0.05, n=97). Statistical

Koeijer et al., 2002).

(social desirability bias and leniency bias) was

various

individual

and

minimized by adapting previously described methods
The analysis aimed to determine how individual and

(Michelsen and de Boer, 2009).

institutional decisions on adaption of green concept
affected implementation of SDGs 1, 3.9, 7 and 13

Results

(Solovyeva et al., 2011). The possible theories of

Knowledge,

statistical variety on each decision type of the

implementation of SDG 1, 3.9, 7, and 13 through

randomly chosen respondents were applied in the

adoption

analysis of the data (MacDonald et al., 2000, Tasser

management

and Tappeiner, 2002; Dullinger et al., 2003, Fare and

The

Grosskopf, 2004; Kuosmanen and Kortelainen, 2004

(30.4%) and practice (26.3%) on implementation of

and 2005; Kuemmerle et al., 2008).

SDGs 1, 3.9, 7, and 13 through green concept in

Ninety two (92) household heads were surveyed and
five (5) key informants interviewed. Open and closed

of

attitudes
green

respondents

and

practice

concept

knowledge

in

on

environmental

(33.0%),

attitudes

environmental management was significantly low
(Table 1).

Table 1. Respondents knowledge, attitudes and practices on green concept and the Sustainable Development
Goals (SDGs) Goal 1, 7, 13 that promote adoption of green concept in implementation (n=97).
Parameter

Yes (positive) (%)

No (negative) (%)

Understanding of green concept

33.0±2.11a

67.0±2.17b

Awareness of the existence of SDGs

30.4±1.56a

69.6±1.14b

Involved in implementation of SDGs

26.3±0.08a

83.7±0.82b

a, b

Different letters in the same row differ statistically by Chi-square, P<0.01; Positive: respondent’s knowledge of

the green concept, aware of existence of SDGs and their implementation through adoption of green concept in
environmental management; Negative: respondents of the contrary views of the positive responses.
However, majority seemed to recognize how benefits

However, it’s only the minority that thought SDG 13

of adopting the green attributes can enhance the

would be implemented through conservation of the

implementation of the SDGs (Table 2).

environment (24.1%).

About sixty (60.7%) thought SDG 1 would be
enhanced

through

attributes

environment

while

implementation

of

that

protect

(52.5%)

the

Drivers that can be utilized to enhance implementation
of SDGs through adoption of Green Concept in
environmental management

attributed

Majority of respondents were of the views that increased

preserved

awareness (78.2%), improved institutional capacity

of them (57.6%)

(58.7%), enhanced enforcement (83.2%), and individual

perceived SDG 7 would be implemented through use

aptness (61.7%) could enhance implementation of the

of clean energy devices.

SDGs

SDG

environment. Again majority

3.9

to

through

adoption

of

green

environmental management (Table 3).
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Specifically in Fig. 3 the respondents indicated that

majority of the respondents (Fig. 4-5) were willing to

the use of clean alternative energy options of solar,

SDGs 1 and 13 for improved livelihood and mitigation

biogas, wind and geothermal wind power would

of climate change, respectively.

enhance implementation of SDG 7 (n=97). Again the
Table 2. Respondents perceptions how benefits of adopting the green concept attribute enhanced the
implementation of SDGs 1, 3.9, 7, and 13 (n=97).
Parameter
SDG 1 through protection of the environment
SDG 3.9 through preservation of environment
SDG 7 through use of clean energy devices
SDG 13 through conservation of environment
a, b

Agree (positive) (%)
60.7±1.24a
52.5±1.59a
57.6±1.36a
24.1±1.89 a

Disagree (negative) (%)
36.3±1.04b
44.5±1.36b
39.4±1.48 b
72.9±2.54 b

Different letters in the same row differ statistically by Chi-square, P<0.01; Positive: respondents are aware the

benefits of adopting green concept attribute enhanced the implementation of SDGs; Negative: respondents of the
contrary views of the positive responses.
Table 3. Respondents perceptions on factors affecting adoption of green concept in Sustainable Development
Goals (SDGs); Goal 1, 7, 13 implementation (n=97).
Parameter
Increased awareness
Improved institutional capacity
Enhanced enforcement
Individual aptness
a, b

Agree (positive) (%)
78.2±2.61a
58.7±3.01a
83.2±1.77a
61.7±3.04a

Disagree (negative) (%)
21.8±2.43b
41.3±2.74b
16.8±2.63b
38.3±2.59b

Different letters in the same row differ statistically by Chi-square, P<0.01; Positive: respondents perceive the

parameter could enhance implementation of SDGs through adoption of green concept in environmental
management; Negative: respondents of the contrary views of the positive responses
Discussion

significantly low as reported by others (Cooper et al.,

The respondents’ knowledge, attitudes and practices

2002;

on implementation of SDGs 1, 3.9, 7, and 13 through

Kuosmanen and Kortelainen, 2005).

Kuosmanen

and

Kortelainen,

green concept in environmental management was

Fig. 1. The Sustainable Development Goals - Source: https://sustainabledevelopment.un.org/sdgs.
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Different views also supported the fact that the data

that concerted efforts are needed for implementation

“spoke for itself” as also explained by Kuosmanen and

of SDGs by various stakeholders as previous noted

Kortelainen, (2005).

(Hochstetler and Keck, 2007; Maathai, 2009). This
would explain the finding that only minority thought

The fact the majority seemed to recognize how

that

benefits of adopting the green attributes can enhance

conservation of the environment.

SDG

13

would

be

implement

through

the implementation of the SDGs supports theories

Fig. 2. The conceptual framework for implementation of SDGs 1, 7, 13.9 and 13 through adoption of green
concept in environmental conservation.

Fig. 3. Respondent’s willingness to implement SDGs as driven by adoption of use of clean energy.
This also agrees with others who suggested that in

to be adopted (Swanson, 1995; Reinhard et al., 2000;

order to implement the Sustainable Development

GOK report, 2007; Driessen et al., 2012; Holley et al.,

Goals successfully using green practices and activities,

2012; IPCC report, 2014; UN report, 2014; PMA

the

report, 2015).

approach

for

inclusivity,

involvement

and

participation in management of the environment has
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The fact that majority of respondents were of the

And also the willingness by the respondents to

views

improved

implement the SDGs as driven by perceived accrued

institutional capacity, enhanced enforcement, and

that

increased

awareness,

value suggested an avenue for exploitation of the

individual aptness could enhance implementation of

utilitarian value strategy for implementation of SDGs

the SDGs through adoption of green concept in

through conservation of environment by taking into

environmental management explains a case that

account the peoples’ material well-being, besides the

supports a dynamic approach in the implementation

feelings and emotions that give them satisfaction in

of SDGs based on peoples’ views and practices as

conservation.

reported by Lesschen et al., (2004).

Fig. 4. Respondent’s willingness to implement SDGs as driven by the need to adoption green concept for better
livelihoods and wealth creation.

Fig. 5. Respondent’s willingness to implement SDGs as driven by adoption of the need to protect the
environment to militate against undesirable climate change.
This has been explained previously (Swanson, 1995;

Thus, good environmental management through

Steiner, 2006; UNEP Report, 2016).

adoption of green concept in countries like Kenya
could enhance implementation of SDGs dependent on
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well managed environment as influenced by the

Cooper WW, Seiford LM, Tone K. 2002. Data

willingness and/or the unwillingness of the people to

Envelopment Analysis: A comprehensive text with

comply with instruments that govern protection,

models, applications, references and DEA-solver

conservation and preservation of the environment.

software. Kluwer Academic Publishers, Dordrecht. p
1-213.

This approach is supported by the reported data and

www.springer.com/gp/book/9780387452814

also agrees with previous authors (Van Huelenbroeck
and Whitby, 1999; Kleijn et al., 2009; Schader, 2009;

De Koeijer TJ, Wossink GAA, Struik PC,

Solovyeva et al., 2011).

Renkema

JA.

2002.

Measuring

agricultural

sustainability in terms of efficiency: the case of Dutch
This suggest that for sustainability, a solution to

sugar

implement such SDGs lies on the ability to embrace

management 66, 9 – 17.

environmental

governance

that

promote

gains

perceived by the society in relation to the adoption of
the green concept; residents will see this as avenue for
wealth creation and economic empowerment (Ji and
Plainiotis, 2006; Schader, 2009; Solovyeva et al.,
2011; Driessen et al., 2012; Holley et al., 2012; UNEP
Report, 2016).

beet

growers. Journal of

environmental

Driessen P, Dieperink C, Van Laerhoven F,
Runhaar H, Vermeulen W. 2012. ‘Towards a
conceptual framework for the study of shifts in modes
of environmental governance: Experiences from the
Netherlands’, Environmental Policy and Governance
22(3), 143–60.
Dullinger S, Dirnböck T, Greimler J, Grabherr

Conclusion

G. 2003. A resampling approach of evaluating effects

The results support the peoples’ willingness to

of pasture abandonment on subalpine plant species

implement SDGs through adoption of green concept

diversity. Journal of Vegetation Science 14, 243 –

in environmental management whenever supported

252.

through increased awareness creation and perceived
benefits from such activities. This can inform policy

European Commission. 2004. “On Promoting

for enhanced implementation of SDGs through

Good Governance.”

adoption

http://ec.europa.eu/europeaid/what/governance/doc

of

green

concept

in

environmental

management.

uments/handbook_2004.pdf

References

Färe R, Grosskopf S 2004. New Directions:

Boussofiane A, Dyson RG, Thanassoulis E.

Efficiency

1991. Applied Data Envelopment Analysis. European

Publishers.

Bausch,

Addressing

the

Michael

Challenge

of

Mehling.
Global

2011.
Climate

Mitigation An Assessment of Existing Venues and
Institutions.
CGAP. 2016. Achieving the Sustainable Development
Goals:

The

Role

of

Financial

Inclusion.

www.cgap.org/publications/achieving-sustainabledevelopment-goals

Productivity,

Kluwer

Academic

www.springer.com/la/book/9781402076619

Journal of Operational Research 52, 1 – 15.
Camilla

and

Färe R, Grosskopf S, Lovell CAK. 1994.
Production frontiers. Cambridge University Press.
www.citeseerx.ist.psu.edu/viewdoc/download?doi=1
0.1.1.197.873&rep=rep1...pdf
Faria SC. 2006. “Pesquisa na UCB: indicadores de
sustentabilidade”, International Seminar on Research
on Indicators of Sustainable Development, Sa˜ o
Paulo,

August

www.fsp.usp.br/siades

7 | Eva and M’ikiugu

2006,

available

at:

J. Bio. Env. Sci. 2018
Florida R, Davison D. 2001. Gaining from green

Kuemmerle T, Hostert P, Radeloff VC, Van

management. California

der Linden S, Perzanowski K, Kruhlov I. 2008.

Management

Review,

43(3), 63-84.

Cross-border comparison of post-socialist farmland

Fonderflick J, Lepart J, Caplat P, Debussche
M, Marty P. 2010. Managing agricultural change for
biodiversity. Biological Conservation 143, 737–746.

abandonment in the Carpathians. Ecosystems 11,
614-628.
Kuosmanen T, Kortelainen M. 2004. Data

Government of Kenya, Efficiency Monitoring

Envelopment Analysis in environmental valuation:

Unit. 2010. Management Audit Report for the

environmental performance, eco-efficiency and cost-

National

benefit analysis. Working paper, ISBN 952-458- 528-6.

Environmental

Management

Agency.

www.ppoa.go.ke/images/downloads/reviewreports/n

http://epublications.uef.fi/pub/urn_isbn_952-458-

ema_procurement_review.pdf

528-6/urn_isbn_952-458-528-6.pdf

Government of Kenya. 2004. “Economic Survey”.

Kuosmanen T, Kortelainen M. 2005. Measuring

Central Bureau of Statistics, Ministry of Planning and

Eco- efficiency of Production with Data Envelopment

National Development, Nairobi.

Analysis. Journal of Industrial Ecology 9(4), 59 – 72.

www.knbs.or.ke
Government

of

Kenya.

2007.

Millennium

Development Goals, Status Report for Kenya – 2007.

Lauwers LH, Van Huylenbroeck G. 2003.
Materials balance based modelling of environmental

Nairobi.

efficiency. Paper at the 25th International Conference

www.undp.org/kenya/.../MDGs%20Report/Kenya%2

of Agricultural Economists, August 16-22, Durban,

0MDGs%20Status%20Report

South Africa.

Government

of

Kenya,

IPCC Fourth Assessment Report on Climate
Change. 2007. Working Group III: Mitigation of
Climate Change.
Jahnke

HE,

http://ageconsearch.umn.edu/bitstream/25916/1/cp
03la03.pdf
Lesschen JP, Stoorvogel JJ,

Jahnke

HE.

1982.

Livestock

Smaling EMA.

2004. Scaling soil nutrient balances. Enabling

production systems and livestock development in

mesolevel applications for African realities. Food and

tropical Africa, 35.

Agriculture Organization of the United Nations
(Fertilizer and Plant Nutrition Bulletin 15) - ISBN

Kabubo-Mariara J, Karanja FK. 2007. “The

9251052379 – 132 p.

Economic Impact of Climate Change on Kenyan Crop

http://library.wur.nl/WebQuery/wurpubs/338476

Agriculture: A Ricardian Approach”. Glob planet
change 57, 319-330.

Mac Donald D, Crabtree JR, Wiesinger G, Dax,

KFSSG. 2008. “KFSSG’s Long Rains Assessment
Report”. Kenya Food Security Steering Group.
www.kenyafoodsecurity.org/

T, Stamou N, Fleury P, Gutierrez Lazpita J,
Gibon A. 2000. Agricultural abandonment in
mountain

areas

of

Europe:

Environmental

Consequences and policy response. Journal of

Kleijn D, Kohler F, Báldi A, Batáry P,

Environmental Management 59, 47 – 69.

Concepción ED, Clough Y, Díaz M, Gabriel D,
Holzschuh A, Knop E, Kovács A, Marshall

Mark Maslin. 2009. Global Warming. A Very Short

EJP, Tscharntke T, Verhulst J. 2009. On the

Introduction.

relationship between farmland biodiversity and land-

https://global.oup.com/.../global-warming-a-very-

use intensity in Europe. Proceedings of the Royal

short-introduction-9780199548248

Society 276, 903 – 909.

8 | Eva and M’ikiugu

J. Bio. Env. Sci. 2018
Mc Dermott JJ, Staal SJ, Freeman HA,

Solovyeva I, Nuppenau EA. 2012. Improving

Herrero M, Van de Steeg JA. 2010. Sustaining

Measures

intensification of smallholder livestock systems in the

Payments: The Case of High Nature Value Farming.

tropics. Livestock science 130(1), 95-109.

European Association of Agricultural Economists,

for

Targeting

Agri-Environmental

126th Seminar, Capri, Italy, 27-29 June 2012.
Michelsen

O,

de

Boer

L.

2009.

Green

Ageconsearch.

procurement in Norway; a survey of practices at the
municipal and county level. Journal of Environmental
Management 91, 160–167.

K. 2011. Traditional Farming Systems and Transition

Mosse D. 2010. A Relational Approach to Durable
Poverty,

Inequality

and

Solovyeva I, Nuppenau EA, Biro R, Larkham

Power.

Journal

of

Development Studies 46(7), 1156-1178.

Pathways to Sustainable Agriculture: A Comparative
Analysis of Institutions and Cooperation in Romanian
and Ukrainian Rural Areas of the Carpathian
Mountains. IASC Conference proceedings 'Shared

Reinhard S, Lovell CAK, Thijssen G. 1999.

Resources in a Rapidly Changing World, European

Econometric

and

Regional Conference of the International Association

environmental efficiency: An application to Dutch

for the Study of the Commons', Plovdiv, Bulgaria 14-

dairy farms. American Journal of Agricultural

17 September 2011, Digital Library of the Commons.

estimation

of

technical

Economics 81, 44– 60.
Reinhard S, Lovell CAK, Thijssen G. 2000.
Environmental

efficiency

with

multiple

environmentally detrimental variables; estimated
with SFA and DEA. European Journal of Operational
Research 121, 287 – 303.

Steiner A. 2006. Speech by Achim Steiner, United
Nations Under-Secretary General and Executive
Director

of

the

United

Nations

Environment

Programme (UNEP) to the Africities 4 Summit,
Nairobi, 8 September.
www.unep.org/Documents.Multilingual/Default.asp

REN21. 2014. Renewables 2014 Global Status
Report. Available online:

Survey of Kenya. 2003. National Atlas of Kenya.

www.ren21.net/Portals/0/documents/Resources/GS

Fifth Edition. Survey of Kenya, Nairobi . Sustainable

R/2014/GSR2014_KeyFindings_low%20res.pdf

Rural

and

Urban

Development

Team

http://web.worldbank.org/archive/website01100/Pro
Schader C. 2009. Cost-effectiveness of organic

gram/WEB/0__CO-25.HTM

farming for achieving environmental policy targets in
Switzerland. PhD Thesis. Institute of Biological,

Tasser E, Tappeiner U. 2002. Impact of land use

Environmental and Rural Sciences, Aberystwyth

changes on mountain vegetation. Applied Vegetation

University, Wales. Research Institute of Organic

Science 5, 173-184.

Agriculture, (FiBL), Frick, Switzerland.
SDG Indicator Brief. 2015. PMA2015 /Kenya-R4.
www.pma2020.org

Nations.
www.un.org/millennium/declaration

Sipiläinen T, Marklund PO, Huhtala A. 2008.
Efficiency in agricultural production of biodiversity:
Organic vs. conventional practices. Paper prepared
for presentation at the 107th

UN. 2000. UN 55/2. Millennium Declaration. United

EAAE Seminar

UNDP. 2005. “MDGs Status Report for Kenya”.
United

Nations

Development

Programme,

Government of Kenya, Government of Finland.

"Modeling of Agricultural and Rural Development

www.undp.org/content/dam/undp/library/.../Kenya

Policies". Sevilla, Spain, January 29th - February 1st,

/Kenya_MDGReport_2005.pdf

2008.

9 | Eva and M’ikiugu

J. Bio. Env. Sci. 2018
UNEP.

2016.

UNEP

Frontiers

2016

Report:

Wangari Maathai. 2009. The challenge for Africa.

Emerging Issues of Environmental Concern. United

First

Nations

www.amazon.com/Challenge-Africa-Wangari-

Environment

Programme,

Nairobi.

www.web.unep.org/frontiers/sites/unep.org.frontiers

Anchor

Book

edition;

New

York

Maathai/dp/0307390284

/files/.../unep_frontiers_2016.pdf
Winchester N. Brian 2009. "Emerging Global
United Nations. 2014. The Road to Dignity by

Environmental Governance," Indiana Journal of

2030: Ending Poverty, Transforming All Lives and

Global Legal Studie 16(1), 2.

Protecting the Planet. Synthesis Report of the

www.repository.law.indiana.edu/ijgls/vol16/iss1/2

Secretary-General on the Post-2015 Agenda. New
York December 2014.

Yan Ji, Stellios Plainiotis. 2006. Design for

www.un.org/disabilities/documents

Sustainability.

Beijing:

China

Architecture

BuildingPress. ISBN 7-112-08390-7
USAID. 2007. Kenya Food Security Update Report.

www.abebooks.com

United States Agency for International Development.
www.fews.net/docs/Publications/Kenya_200612en.p
df
USAID. 2008. “Kenya Food Security Outlook
Report”. United States Agency for International
Development.
www.fews.net/pages/country.aspx?gb=ke&l=en

10 | Eva and M’ikiugu

and

