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Abstract

One of the most serious challenges that city dwellers face in a developing nation is unsatisfactory solid waste management. 

This  research investigates the impact of entrepreneurial innovation in solid waste recycling capacity in Abuja, federal capital city 

of Nigeria. The study employs a survey approach entailing the use of questionnaire for primary data collection. The data collected 

were analysed using a regression statistical technique. The findings of the study reveal that entrepreneurial activities can be used to 

enhance competencies in sustainable solid waste management in Abuja, Nigeria. Specifically, we found that entrepreneurial innovation 

has a significant positive effect on solid waste recycling capacity (p < 0.01). The study concludes that entrepreneurial innovation will 

encourage efficiency and effectiveness in solid waste recycling practices in Abuja, Nigeria. The study, therefore, recommends that 

the government should put in place structures that encourage entrepreneurial innovation in solid management so as to enhance 

the sustainable solid waste recycling capacity in Abuja, Nigeria. Solid waste recycling has long been thought of as playing an important 

role in solid waste management. This research affirms that entrepreneurial innovation would aid the improvement of the solid waste 

recycling capacity thereby optimising the chances of achieving sustainable solid waste management in Abuja, Nigeria. Currently there 

is a paucity of studies that examine the effects of entrepreneurial innovation specifically on solid waste recycling and sustainable 

development in Abuja, Nigeria. This study contributes an important additional dimension in the search for sustainable solid waste 

management in Abuja, Nigeria.
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1 Introduction
All over the world entrepreneurial development has 
remained an important tool in the overall strategies for the 
growth and development of national economy. Globally 
entrepreneurial development in most developed and devel-
oping economies of the world has enabled nations to estab-
lish enterprise, which has provided products and services 
required by the public (Schendel and Hitt, 2007; Short et al., 
2009; Wang and Rajagopalan, 2015). Entrepreneurial activ-
ities among others involve innovation and the establish-
ment of new ventures, which constitute the engine for most 
economic growth (Julian and Ahmed, 2012; Moghavvemi 
and Mohd-Salleh, 2014; Shook and Bratianu, 2010). 
Entrepreneurial activities form an essential component of 
the development process, an integral part of the socio-eco-
nomic transformation process. Entrepreneurial actions are 
purposefully geared towards, promoting innovation and 

economic activities that are directed at the production of 
goods/services and distribution of wealth (Shirokova et al., 
2016; Szirmai et al., 2011; Toma et al., 2014).

A survey conducted by United Nations Development 
Programme on 151 cities around the world, revealed that 
one of the most serious problems that city dwellers are 
currently facing is unsatisfactory solid waste management 
(Mane, 2015; McNeil and Kerwin, 1998, Ofobruku et al., 
2016). Furthermore, in the four-country study carried out 
by the African Development Bank on solid waste man-
agement options for Africa, the study revealed the exis-
tence of a general lack of sustainable initiatives to manage 
and minimize waste by the government in the countries 
investigated (Palczynski, 2002). In response to the chal-
lenge of solid waste, nations have embarked upon holistic 
reforms by managing solid waste through the involvement 
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of entrepreneurs. Although the cooperation between the 
government and entrepreneurs in solid waste management 
work well in several developing nations such as India or 
Sri Lanka just to mention two, the same cannot be said 
of Nigeria where heaps of garbage littered the streets 
and drains of most big cities (Ezeah and Roberts,  2014; 
Mbah and Nzeadibe, 2017; Umaru, 2015).

Currently, the Nigerian federal capital city (Abuja) is 
faced with the challenge of managing the constantly grow-
ing huge volumes of solid waste generated by the large 
population, with no visible facilities for solid waste recy-
cling (Ayuba et al., 2013; Obia, 2016). More so, an attempt 
to address the snag of solid waste in Nigeria necessi-
tated the inclusion of an important objective in Nigeria's 
vision 20:20:20 and goal number four goal of the country's 
National Transformation Agenda, which was to provide an 
appropriate and holistic response to the issue of environ-
mental degradation (Federal Government of Nigeria, 2012). 
Several studies have since shown that the challenge of solid 
waste management has just minimally improved in Nigeria 
(Emelumadu et al., 2016; Federal Government of Nigeria, 
2012; Igoni and Harry, 2017; Ofobruku and Ezeah, 2019). 
Therefore, the need to investigate entrepreneurial innova-
tion activities as it affects sustainable solid waste recycling 
in Abuja, Nigeria becomes imperative. The reason Abuja 
was chosen for this study, is that Abuja is the federal capital 
of Nigeria and it is a model for setting the strategy for solid 
waste management best practice for other cities in Nigeria.

2 Literature review and hypothesis
2.1 Concept of entrepreneurial innovation
The planning of knowledge from the well-known field to a 
less familiar one is central to innovativeness (Åstebro and 
Michela, 2005). Innovation stands for the use of new prac-
tices in social, cultural and administrative environments 
and it is defined in the simplest sense as the transformation 
of knowledge for human benefit (Elçi, 2007). Innovation 
is also defined as finding different and effective solutions 
to situations and problems by approaching them with an 
alternative viewpoint. According to Lunati (2010), inno-
vation as a term is used as referring the skill to con-
vert an idea to an applicable process (Üçdogruk,  2006). 
Innovativeness, on the other hand, reflects the process of 
utilizing knowledge and ideas in such a way that it pro-
duces beneficial outcomes for the society.

Acs and Szerb (2007) noted that entrepreneurship revolves 
around innovation, designed to grasp the existing opportu-
nities in the environment, with the choice to commercialize 

them by initiating the production of goods or services. 
Scholars like: Adebayo (2015), Toma  et  al. (2014), states 
that, fundamentally, innovation has to do with changes that 
lead to improvement in the quality and capacity of products/
services as well as methods of doing things. Innovation is 
dynamic and creates new things or better methods of doing 
things out of the present process.

With the assistance of innovation, the entrepreneur 
presents new production techniques, new commodities, 
improves on existing ones, and design new techniques 
of management. These skills are what the entrepreneur 
takes into a business venture. Therefore, it can be asserted 
that the term entrepreneurship innovation entails the sys-
tematic coordination of complex operational activities 
for solving societal difficulties while making some a profit 
in the process. The concept of innovation in this study 
consist of the Product/service improvement, which con-
cerns the introduction or modification of new or improved 
products, process innovation that refers to the introduc-
tion of new or improved processes and system innovation, 
which relates to the introduction of changes in the market-
ing structure of the entrepreneurs.

2.2 Solid waste recycling
Recycling involves the use of materials that otherwise 
would become waste by turning them into valuable 
resources (Haas et al., 2015). Solid waste recycling also 
involves solid waste reuse which consists of waste items 
recovered to be used again, perhaps after some clean-
ing and refurbishing. Reuse materials and products save 
energy and water, reduces pollution, and lessens society's 
consumption of natural resources compared with the use of 
single application products and materials (Medina, 2008). 
The world best practices in sold management entail that, 
a great deal of recycling occurs before the solid waste 
reaches the landfill (Liu et al., 2015).

Another form of recycling is composting, the controlled 
aerobic biological decomposition of organic matter, such 
as food scraps and plant matter, into humus, a soil-like 
material (Shilev et al., 2007). Compost works as a nor-
mal fertiliser by supplying natural nutrients to the soil, 
swelling favourable soil organisms, and suppressing cer-
tain plant diseases, thereby reducing the need for chemical 
fertilisers and pesticides in landscaping and agricultural 
activities. Organic materials often comprise a large portion 
of the solid waste stream. Composting can be particularly 
helpful to communities managing their waste and thus 
reduce greenhouse gas emissions (Okot-Okumu, 2012).
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Apart from recycling being an important solid waste reduc-
tion and management strategy, it is also a way to decrease 
resource output, as using recycled material means reducing 
the number of new resources needed to manufacture a new 
product. The objectives of recycling are to save resources 
as well as reduce the environmental impact of waste.

2.3 Solid waste recycling in Abuja, Nigeria
Solid waste management in Nigeria has remained the sole 
duty of local government areas. Nigeria's Constitution of 
1999, precisely the fourth schedule gives the task of main-
tenance and provision of sewage and refuse disposal to the 
local government areas (Onu et al., 2012). At present, there 
is no strategy or formal recycling programmes for the city 
of Abuja and no material recovery facility exists in the city.

Furthermore, presently only a negligible percentage of 
the municipal waste stream in Abuja is recovered through 
the recycling activities by the informal entrepreneurs. 
Consequently, materials recycling activities throughout the 
municipality are limited to household reuse and scavenging 
activities of the urban poor (Momodu et al., 2011; Ofobruku 
et al., 2016). The poor solid waste resource recovery implies 
that nearly the entire waste stream from the city has to be 
disposed of at dump sites. Current waste disposal methods 
in the city are limited to burning and open dumping since 
there is no engineer or sanitary landfills within the city. 
All the waste collected is taken to the Gosa solid waste dump 
site in the Idu Industrial Layout for disposal.

The Abuja Environment Protection Board (AEPB) has 
no formal recycling programme or strategy for the city of 
Abuja and no other material recovery facility exists in the 
city (Ofobruku and Ezeah, 2019). This shows there is a great 
opportunity for entrepreneurial involvement in solid waste 
management in the federal capital territory. The notice-
able practices of solid wastes recycling in Abuja, Nigeria 
is that households in low-income areas reuse plastics, bot-
tles, paper, cardboard and cans items for domestic purposes. 
These materials are disposed of only when they are no lon-
ger of any use to their owners while in other parts of the 
Abuja city that are of high income neighbourhoods, informer 
entrepreneurs directly take out valuable items such as met-
als, paper, and plastics from refuse bins/dumps or buy them 
from their owners for resale (Ofobruku and Ezeah, 2019).

2.4 Sustainability of solid waste management
The inability of any nation to reverse the downgrading of 
her natural, human and manufactured capitals will cre-
ate an unsustainable economy; the consequence will be 

a decline in the economy activities (Oka, 2017). Therefore, 
environmental justice theory demands that the recognition 
of all human values depend on a healthy social, economic 
and ecological context, where all existing things have value 
independently (Brennan, 2002; Gladwin et al., 1995).

Sustainable development was first popularised glob-
ally in a report published by the World Commission 
on  Environment and Development in 1987. Sustainable 
development from the report implies the type of devel-
opment which emphasizes the meeting of consumptions 
needs of the present-day without jeopardising the capa-
bility of future generations to meet up with their own 
needs (Brundtland, 1987). The concept of sustainability 
represents the hierarchy of preferred options for sustain-
able management of solid waste in most develop nations 
and puts waste reduction and waste recycling practices 
as the most preferred elements in the solid waste hierarchy 
(Permana et al., 2015).

Solid waste recycling encompasses the technique 
of transforming solid waste materials into reusable 
resources to avoid wastage of materials that are still valu-
able. Solid waste recycling also reduces the depletion of 
the finite natural raw resources and energy consump-
tion, as well as averting pollution by reducing the neces-
sity for "orthodox" solid waste disposal. Therefore, solid 
waste recycling is an essential component of sustainable 
solid waste management.

2.5 Nigerian performance in the Millennium 
Development Goal Seven and achieving United Nation 
Sustainable Development Goal Six
Nigeria demonstrates the lingering solid waste manage-
ment challenge dominant in several Sub Saharan African 
nations, as it contends with the problem of unsustainable 
solid waste management practices, a consequent of the 
existing overbearing growth rates of the population put 
at 2.9 % per annum (Sridhar and Hammed, 2017). More so, 
there exist diverse data on solid waste generation and 
recycles in Nigeria owing to clumsy information manage-
ment (Oleribe and Taylor-Robinson, 2016). Furthermore, 
Ezeah  (2010) affirms that approximately 60  % of 
Municipal Solid Waste (MSW) samples from Abuja were 
found to be biodegradable and recycle materials. With the 
high did percentage of biodegradable solid waste materi-
als found in Abuja, sadly it is only the informal entrepre-
neurs that are presently the sole form of recycling available 
in the city accounting for approximately 3 % of recycling 
rate and providing gainful employment to  a significant 
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number of Abuja residents (Ezeah, 2010), this  implies 
that 97 % of biodegradable solid waste from  Abuja is 
unaccounted for. The sustainability program for solid 
waste management in  Nigeria today not only expresses 
challenges but also opens up important opportunities 
for entrepreneurial activities.

The Millennium Development Goals (MDGs) was pro-
fessed to be the world major promises for human wellbe-
ing, particularly for the third world nations as a touchstone 
for achieving sustainable development, the specified time 
limit was 2015 (Way, 2015). It represents a pool of devel-
opmental objectives and targeted at attempting to achieve 
sustainable development through universal partner-
ship. The MDGs were instituted by the United Nations, 
based on a succession of consultation and meetings held 
at numerous international fora. Worthy of note is MDG 7 
which emphasises the guaranteeing of environmental sus-
tainability (Giwa et al., 2016). Nigeria as an affiliate of 
the international committee of states represents a frag-
ment of the worldwide nations that competed to achieve 
the  MDGs. Nigeria attempting to achieve the MDGs 
necessitated the  domestication of the MDG objectives 
by the establishment of the VISION 20:20:20, which was 
tailored within the structure of MDGs to function as a 
dynamic influence for attaining sustainable development.

At the end of the MDG period in 2015, Nigeria how-
ever, had a number of unsupported claims in that the nation 
achieved most of the goals (Akosile, 2015). The claims 
did not tally with situations on the ground as Nigeria was 
reported to be among one of the nations with the lowest num-
bers of children sleeping under the mosquito nets, in a com-
parison of surveys among nations of the world (Way, 2015). 
This was not unanticipated, Nigeria, like most sub-Saharan 
African nations, has failed to meet up with most of the MDG 
targets due to political and systemic challenges (Sachs and 
McArthur, 2005). The review of the MDGs in Nigeria 
in 2014 concluded that Nigeria would not attain the MDG 
targets by the end of 2015 (Olabode et al., 2014).

The major issue here is why Nigeria did not evidently 
meet up with the MDG objectives especially the MDG 7, 
this is critical, as the success of the recently flagged up 
Sustainable Development Goals (SDGs) especially goal six 
by the UN MDGs ought to benefit from the MDG experi-
ence so as to make the SDGs a success. In the studies carried 
out by several scholars on the MDGs, they identified the lack 
of human capacity for implementation, inadequate and 
unreliable data systems, inadequate funding and endemic 
corruption as the challenges faced by MDGs in  Nigeria 

(Ajiye,  2014; Meyer-Ohlendorf et al., 2014; Oleribe and 
Taylor-Robinson,  2016). The absence of true and vali-
dated baseline data since Nigerian independence has made 
the basis for most calculations and projections very faulty. 
MDGs did not succeed in Nigeria based on lack of accurate 
tangible baseline data with which to compare progress.

Consequently, going forward from the perspective of 
Sustainable Development Goals (SDGs 2030) agenda must 
benefit from lessons learned in the MDGs program. It is 
apparent that validated data are required for the success of 
the SDGs. It is essential to initiate analyses of field-based 
data and use such data to make significant predictions. It is 
imperative to have multidisciplinary studies that will have 
reliable external and internal validity. Nigeria governmen-
tal agencies also should publish periodically information 
for public usage, measurable process and evaluations are 
critical at key intervals and should be built into the imple-
mentation plans. This will support keeping the implemen-
tation of the SDGs program on course, and when devi-
ations occur, corrections should be made early enough 
to achieve the goals as at 2030. Nigeria must make con-
structive effort to achieve the SDGs come 2030.

2.6 Entrepreneurial innovation on sustainable solid 
waste recycling capacity
It has been debated that private sector involvement spear-
headed by entrepreneurial could be the answer to the current 
challenge of solid waste management, while the government 
would only serve as a regulator. This is because entrepre-
neurs have a greater capacity for innovation in the various 
strata of the solid waste value chain (Al-Salem et al., 2009; 
Chong, 2006; Wang et al., 2011). The involvement of entrepre-
neurial activities could enable the municipalities to increase 
the rate of solid waste recycling and as such improve service 
delivery to the people. Entrepreneurial innovation in SWM 
could be found in solid waste activities such as reuse, as well 
as recycling. An entrepreneur could identify the business 
opportunity, undertake innovations, and finance the  busi-
ness from  the solid waste product into  economic good. 
The motivation to finance the business from the solid waste 
product is to make a profit while contributing to solving solid 
waste challenges.

It has been argued in Nigeria that private solid waste 
operators experienced difficulties because of weak rele-
vant municipal policies and by-laws (Jean Bakole, 2017). 
Other studies also suggested a rethinking of the current 
approach for municipal solid waste management in devel-
oping countries with a view for municipalities to gradually 
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improve the awareness levels of the community for the 
adoption of decentralized system in which entrepreneurs 
will have a key responsibility in solid waste management 
(Challcharoenwattana and Pharino, 2016; Kirama and 
Mayo, 2016, Ofobruku and Ezeah, 2019). It has also been 
argued that most investigations in solid waste management 
did not cover the key elements required for the involve-
ment of private entrepreneurs, which has to do with entre-
preneurial innovation, from solid waste management 
and how entrepreneurial capacities could best be applied 
to optimize efficiencies in solid waste recycling (Ahmed 
and McQuaid, 2005; Levi Jaksić et al., 2015; Mirchev and 
Dicheva, 2013; Mitra, 2012). Thus, Research hypothesis: 
H0 : There is a significant effect of entrepreneurial innova-
tion on solid waste recycling in Abuja.

3 Methods
A trans-disciplinary research team was constituted 
by  the authors, the team was put together to provide 
an accurate methodology that is a good fit for this type 
of study. The  team looks at issues that border on entre-
preneurial innovation and Sustainable Solid Waste recy-
cles Capacity in Abuja, Nigeria. The numbers of profes-
sionals who volunteered their services were nine solid 
waste entrepreneurs, seven environmental consultants, 
six management researchers, eight solid waste employ-
ees with Abuja environment protection board and thir-
teen Abuja residents who are knowledgeable with the sub-
ject. The research team conducted an in-depth discussion 
for two hours for  two days from 11th to 12th September 
2017. The trans-disciplinary research team concluded 
and agreed that a survey design comprising the use of the 
questionnaire. Therefore, the study employed a survey 
design method involving questionnaires.

The population of this study was targeted at solid waste 
entrepreneurs in Abuja, the Nigerian federal capital. 
Abuja is made up of six area councils out of which four 
area councils (Abuja Municipal Area Council (AMAC); 
Bwari Area Council; Gwagwalada Area Council; and 
Kuje Area Council) were systematically selected for this 
study. These selected councils have the same unique expe-
rience in Solid Waste Management due to population pres-
sure triggered by rapid urbanisation.

The population of this study was limited to solid waste 
entrepreneurs operating in the four area councils, duly reg-
istered with the Scavenger's Association (SA) and Abuja 
Environmental Protection Board (AEPB). Based  on the 
data provided by Scavenger's Association (SA) and Abuja 
Environmental Protection Board (AEPB), the population 

for this study were one thousand, one hundred and for-
ty-four (1144) solid waste entrepreneurs, Table 1 shows 
the breakdown of the population and sample size. A sam-
ple size calculation provided by Bartlett et al. (2001) was 
utilised, at a confidence level of 95 % (Eq. (1)):

n z p q e
e z p q N

=
× × +

+ × ×( )
2 2

2 2
, 	 (1)

substituting in the formula (Eq. (1)):

n = × ×( ) +
+ × ×( )

1 96 0 6 0 4 0 04

0 04 1 96 0 6 0 4 1144

2 2

2 2

. . . .

. . . .
,

sample size for solid waste entrepreneur = 384.
Therefore, a sample size of 384 was calculated for the 

responses from the solid waste entrepreneur. Furthermore, 
the proportionate stratified sampling method was used to 
allocate questionnaire to the respondents, so as to provide 
a fair representation to each of the designated segment. 
Thus Eq. (2) is:

Q A N n= × 1. 	 (2)

3.1 Instrument description and method of data 
collection
Permission and ethical clearance for the study was 
obtained from the Abuja environmental protection Board. 
The total of 384 questionnaires were administered to the 
respondents by researcher through the use of the door 
to  door self-administered questionnaire consisting of 
closed ended questions. 378 valid questionnaires were 
obtained, representing a response rate of 98 %. The sur-
vey was conducted between October 3th and November 3rd, 
2017. The questionnaire was designed to measure partic-
ipants' notion of entrepreneurial innovation and sustain-
able solid waste recycling. Likert scales ranging from 1 
(strongly disagree) to 5 (strongly agree) were employed 
for each item. The constructs for this study were adapted 
from previous studies on entrepreneurial innovation and 
solid waste recycle (Omar et al., 2017; Sigilai et al., 2017).

Table 1 The population and sample size

S/N Area 
Council in Abuja

Population
Solid Waste

Entrepreneur
Sample size

1. AMAC 553 185

2. KUJE 160 54

3. GWAGW ALADA 220 74

4. BWARI 211 71

5. TOTAL 1144 384
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3.2 Validity of the instrument
Content validity of the instrument was carried out using 
Content Validity Ratio (CVR) computation formula given as 
CVR = n × e − n / 2 / n / 2 (Thatcher, 2010), where n is the total 
number of experts, ne is a number of experts regarding 
the item as essential. This resulted from the analysis of the 
opinions of twenty-one experts (six experts from the Abuja 
environmental protection board, three professors from the 
University of Nigeria, six entrepreneurial consultants and 
six, environmental consultants) who are experts in the 
field under investigation scrutinised the instrument on item 
by item basis to ensure that content of the instrument ade-
quately represents the property under investigation and that 
they are also in line with the hypothesis of the study, yielded 
a content validity ratio of 0.79 which is appropriate for the 
study (Thatcher, 2010). The reliability of the instrument was 
determined through the use of pilot study; seventy-three 
of the questionnaires were pre-tested before the final field-
work. These were sent with the support of the Scavenger's 
Association (SA) and Abuja Environmental Protection Board 
(AEPB), who are directly connected with the research popu-
lation to stimulate their involvement in the study. There was 
a covering letter attached to the questionnaire guaranteeing 
the confidentiality of answers and declaring the purpose of 
the research. The reliability of responses was checked using 
Cronbach Coefficient Alpha, the result of the pilot test of the 
instrument showed that the reliability coefficient of the ques-
tionnaire yielded 0.81, thus indicating that the instrument 
is reliable. This means that the questionnaire was reliable 
enough for the conduct of this research, as Creswell (2014) 
and Pallant (2010) opined that Cronbach Alpha statistic of 
0.7 % and above imply that the data is reliable.

3.3 Statistical techniques and model
Given that this is a quantitative type research, the objec-
tives of using the statistical models are:

1.	 to understand the characteristics of the variables, and
2.	 to make predictions on the dependence relations 

between them, validating the results (Hair et al., 2010).

An appropriate means to verify the hypothesis that 
the greater the innovation of different types that can be 
applied by entrepreneurs the  greater the probability and 
the chances for an increase in recycling capability.

Innovation was measured with a three-dimensional scale:
1.	 Product/service innovation, which concerns the 

introduction or modification of new or improved 
products.

2.	Process innovation that refers to introducing new or 
improved processes.

3.	 System innovation, related to the introduction of 
changes in the marketing structure of the entrepre-
neurs. The scale was used in previous research by 
(Gálvez Albarracín and García Pèrez de Lema, 2012; 
Martínez Serna et al., 2016) with consistent and reli-
able results.

The fact that the independent variable (entrepreneur-
ial innovation) at the end determines the possibility of 
improvement in another variable (solid waste recycling), 
the linear regression model is appropriate (Hair et al., 1999; 
Miranda et al., 2018). Therefore, linear regression was used 
to analyse data generated so as to establish any relationships 
between the variables. The linear regression model assumes 
that there is a linear, or "straight line", relationship between 
the dependent variable and each predictor. This relationship 
is described in the formula (Eq. (3)) for the hypothesis.

SWR EI= + × +β β µ
0 1 1

	 (3)

SWR = Solid Waste Recycling
EI = Entrepreneurial Innovation
β0 = The interceptor autonomous parameter estimate
β1= the slope of the coefficients of the independent vari-
ables to be determined
μ = error term.

4 Result of data analysis
Innovativeness, as used in the study, refers to the Product/
service innovation, which concerns the introduc-
tion or modification of recycling solid waste products. 
Process innovation refers to introducing new or improved 
processes in recycling solid waste product. System innova-
tion, related to the introduction of changes in the marketing 
structure of the solid waste entrepreneurs. The  research 
investigates if the increase in the level of entrepreneurial 
innovativeness will improve solid waste recycling.

From Table 2, it is observed that the majority of 
responses received from respondents indicate that they 
are ready to include innovation in solid waste recycling. 

Table 2 Responses on entrepreneurial potentials

Questions SA A UD D SD Total

product/service 
innovation 128 126 26 63 35 378

process innovation 80 137 24 69 68 378

system innovation 120 133 9 51 65 378
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Where SD  =  strongly disagreed, D  =  disagreed, 
UD = undecided, A = agreed, SA = strongly agreed.

Table 3 presents respondents self-rating on entrepre-
neurial involvement in solid waste recycling, based on the 
key components, presented to them. Table 4 shows that 
a significant number of respondents agreed or strongly 
agreed that entrepreneurial innovation will improve solid 
waste recycling.

Research Hypothesis: There is significant effect of 
entrepreneurial innovation on solid waste recycling 
capacity in Abuja.

SWR EI= + × +β β µ
0 1 1

 

SWR EI= + × +12 35 0 24
1

. . µ  

SEE = 3.56	 0.08
t* = 3.46	 2.97
F* = 10.95; Prob (F-statistic) = 0.0064
DW = 2.13
Test of Hypothesis: H0 .

From the regression result in Table 4, the calculated 
t-value for entrepreneurial innovation is 2.97 is greater than 
the critical value of 1.96. It falls in the rejection region and 
hence, we may reject the null hypothesis ( H0 ). The conclu-
sion here is that there is a positive and significant effect of 
entrepreneurial innovation on Solid Waste Recycling.

4.1 The ANOVA F-statistic
The F-statistics which is used to examine the overall signif-
icance of regression model equally showed that the result is 
significant, as indicated by a high value of the F-statistic, 
10.95 and it is significant at the 5.0 percent level. That is, 
the F-statistic value of 0.0064 is less than 0.05.

4.2 The (R-square)
The coefficient of determination (R-square), used to mea-
sure the goodness of fit of the estimated model, indi-
cates that the model is reasonably fit in prediction, that is, 
63.42  percent change in solid waste recycling was due 
to entrepreneurial innovation, while 36.58 percent unac-
counted variations were captured by the white noise error 
term. It shows that entrepreneurial innovation has a strong 
significant impact on the solid waste recycling.

4.3 Discussion and implication
It has been argued that private sector involvement spear-
headed by entrepreneurs could be the answer to the solid 
waste challenge in Abuja, Nigeria because entrepreneurs 
have a better capacity to bring innovation into waste 
recycling. This research has investigated the influence 
of entrepreneurial innovation on waste recycling capac-
ity in Abuja, Nigeria. Based on this result, we conclude 
that entrepreneurial innovation has a significant impact 
on solid waste recycling.

The study discloses that experience/policy on the ground 
presently in Abuja and Nigeria as a whole is that solid waste 
management is purely government business with little 
participation from the private sector. This has accounted 
for  the unsustainability of solid waste management and 
poor level recycling of solid waste in Abuja, Nigeria lead-
ing the currently solid waste challenge in Abuja.

Based on results presented in Table 4, the signifi-
cance value of 0.01 was less than 0.05. Findings from this 
study, therefore, agree with earlier studies on this sub-
ject (Al-Salem et al., 2009; Chong, 2006). The finding of 
this study is unique in that among the various strata of 
the solid waste value chain, entrepreneurs' innovation can 
be employed to achieve sustainability in solid waste recy-
cling in Abuja, Nigeria. Furthermore, the need to step up 
the involvement of entrepreneurs in solid waste recycling 
so as to achieve the SDGs 2030 becomes sacrosanct.

5 Conclusion
This investigation revealed that entrepreneurial innova-
tion can be employed to improve the solid waste recy-
cling capacity in Abuja, Nigeria. The findings of this 

Table 4 Regression Result on EI and SWR

Stepwise Regression Analyses of entrepreneurial innovation 
on Outcome Variables

Dependent Variable: Solid Waste Recycling 
R2 = 0.6342; F = 10.95; Sig = 0.0064

Independent 
Variables Beta t-value Pearson 

Correlation (r)
Probability 

value

entrepreneurial
innovation

0.2
4

2.9
7 0.75189 0.0064

Source: Authors Computation, 2017 (Eview-9.0)

Table 3 Responses on solid waste recycling

Questions SA A UD D SD Total

Modification of recycling 
solid waste products will 
increase solid waste reuse

113 131 26 58 50 378

Improved processes in 
recycling solid waste 
product will increase 
waste items recovered to 
be used again

110 122 23 69 54 378

Introduction of changes 
in the marketing structure 
of organic solid waste will 
increase decomposition of 
organic matter into humus

106 116 20 71 65 378
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study showed that sustainable solid waste management 
can be achieved in Abuja, Nigeria through entrepreneurial 
involvement. In the course of the investigation, the hypoth-
esis tested, established the fact that increases in entrepre-
neurial innovation would have a corresponding increase 
in solid waste recycling capacity. The result shows that the 
entrepreneurial innovation has a significant effect on solid 
waste recycling capacity in Abuja, Nigeria.

Based on the findings from this study, the following 
recommendations are proposed:

•	 In order to sustainably resolve the perennial chal-
lenge of solid waste management in Abuja, Nigeria, 
the government should engage entrepreneurs 
more in  solid waste management so as to sustain-
ably achieve solid waste management in Abuja and 
Nigeria cities in general.

•	 The challenges of solid waste recycling in the Abuja, 
Nigeria is traceable to inadequate recycling prac-
tices; there is, therefore, the need to encourage 
greater involvement of entrepreneurial innovation so 
as to improve the current poor level of solid waste 
recycling. Furthermore, there is an urgent need 
to step up the involvement of entrepreneurs in solid 
waste recycling so as to achieve the SDGs 2030 
becomes sacrosanct.

5.1 Limitations
The outcome of this study provides a contribution to lit-
erature in the area under investigation, especially related 
to  entrepreneurial innovation in the context of improv-
ing the solid waste recycling capacity in Abuja, Nigeria. 
The contribution of this research verifies entrepreneurial 
innovation as  it affects the improvement of solid waste 
recycling capacity.

Unexpectedly, the core limitation of this study was 
the  paucity of literature in the involvement of entrepre-
neurial innovation on solid waste recycling in Abuja, 

Nigeria. This  circumstance has been attributed to the 
fact that solid waste management institutions are ineffec-
tive in Abuja, Nigeria; this has remained the experience 
in most capital cities in developing nations. There is also 
the practical difficulty for some respondents to answer 
questions in the questionnaire due to the fact that some 
solid waste entrepreneurs do not understand the English 
language. This limitation notwithstanding was overcome 
through the engagement of some of the locals to interpret 
in the Hausa language which is the common use dialect 
across north central Nigeria.

6 Implications for future research
In future investigations, samples should also be collected 
from city residents and more cities should be involved 
in one study. Financial and other restrictions also constrain 
this study to not ask some important questions on entre-
preneurial innovation on solid waste recycling capacity 
in  Abuja, Nigeria. The following subjects are therefore 
recommended for further research:

1.	 Effect of applied technology on the performance of 
solid waste management in Abuja, Nigeria.

2.	Effect of eco-preneurship on sustainable solid waste 
management in Abuja, Nigeria.
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