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Abstract. Facing increasing environmental pressures, the transition toward sus-

tainable and resilient economic models has become more pressing. This study 

examines the contribution of green innovations and social entrepreneurship to 

ecological transition and sustainable territorial development in Morocco, focus-

ing on waste management cooperatives in the Marrakech-Safi region. Using a 

quantitative approach, data from 15 cooperatives were analyzed to assess the im-

pact of recycling and waste recovery initiatives on environmental performance, 

alongside the role of participatory governance and job creation in improving so-

cio-economic outcomes. The results reveal a significant positive relationship be-

tween recycling efforts and waste reduction, while employment generation 

through social entrepreneurship contributes meaningfully to economic sustaina-

bility. These findings highlight the need for public policy support and targeted 

financial mechanisms to foster cooperative-driven green initiatives. Strengthen-

ing governance structures and embedding resilience strategies into cooperative 

operations are also identified as crucial steps to ensure lasting sustainable devel-

opment. 

Keywords: Green innovations, social entrepreneurship, ecological transition, 

sustainable development, waste management, cooperatives, Morocco. 

1 Introduction 

With the threat of climate change, resource depletion, and loss of ecosystems, the ne-

cessity of an ecological transition is now inevitable (IPCC, 2021). Green innovation 
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and social entrepreneurship are, in the current scenario, drivers needed to encompass 

economic development as well as environmental conservation (Shalteger and Wagner, 

2011; Adams et al., 2015). These are measures of stability, the intention being to tran-

sition the conventional economic model towards more flexible systems, which align 

with the planets' boundaries (Geisderos et al., 2017). 

Morocco's waste management is a pressing problem due to high rates of rapid urbani-

zation as well as high levels of waste generation (Men, 2020). It is projected that the 

nation generates about 7 million tonnes of domestic waste per year, and barely achieves 

85% of coverage within urban areas (World Bank, 2019). Due to these issues, cooper-

atives of the management of solid wastes, particularly within the Markchech-Safi area, 

contribute significantly towards the utilization of new methods of work such as recy-

cling, the recovery of wastes, as well as a circular economy (Sur., 2023). Such initia-

tives from the ground are directly linked to Morocco’s overall strategic approaches to-

wards a sustainable development, including the National Sustainable Development 

Strategy (SNDD) as well as initiatives such as the National Domestic Waste Program 

(PNDM) (Ministry of Environment, 2017). Under these circumstances, green innova-

tions, as described as products, processes, or technology that increase economic effec-

tiveness without generating negative environmental effects (Rennings, 2000), stand as 

a driving force towards the environmental transition. Not only do they help reduce lev-

els of greenhouse gases, but they also enhance the creation of employment as well as 

contribute towards empowering the adaptability of the ground community (Zhang et 

al., 2023). 

These advances in technology are complemented by social entrepreneurship, which 

aligns economic and environmental aims with workable business models (Mair & 

Marti, 2006). This enables the development of inclusive practices with a long-term 

view. Set against this background, the current research measures the role of green in-

novations, as well as social entrepreneurship, towards the ecological transition of Mo-

rocco as well as sustainable territorial development, with special attention to coopera-

tives for the management of waste within the area of Marrakech-Safi. Within a theoret-

ical background that relies upon the resource-based view (RBV) (Barney, 1991) as well 

as externality theory (Pigou, 1920), the research measures the environmental as well as 

socio-economic effects of these practices. Its results are designed to provide recom-

mendations intended for policymakers as well as regional stakeholders towards a more 

resilient as well as more inclusive path towards ecological sustainability. 

Nevertheless, even with initiatives by the public sector and cooperatives-led actions, 

there are still important challenges. Financial sustainability and economic solidity of 

cooperatives are still fragile, as are their real impacts on the environmental transition 

as well as territorial development goals. Moreover, the participatory management prac-

tices employed by cooperatives are also constrained by institutional weaknesses, re-

stricted access to funding, as well as non-completion of recycling value chains. There-

fore, the central question of this research is as follows: To what extent do green inno-

vations and social entrepreneurship contribute to the ecological transition and sustain-

able territorial development of waste management cooperatives in the Marrakech-Safi 

region? The purpose of this study is to identify levers that can enhance the performance 
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of cooperatives and provide recommendations to maximize their environmental and 

socio-economic impact. 

Research gap and problem statement 

Despite the growing body of research on green innovations and social entrepreneurship, 

significant gaps remain, particularly in the context of emerging economies like Mo-

rocco. Existing studies have primarily focused on developed countries, leaving a lim-

ited understanding of how green practices operate and impact territorial development 

in less mature economic contexts. Furthermore, while the environmental effects of 

green innovations have been widely documented, their contribution to sustainable ter-

ritorial development, especially through participatory governance mechanisms, re-

mains underexplored. 

Based on these observations, this study aims to address the following research problem: 

To what extent do green innovations and social entrepreneurship practices con-

tribute to both the ecological transition and sustainable territorial development of 

waste management cooperatives in the Marrakech-Safi region of Morocco? 

By filling this gap, the study seeks to provide empirical insights that can inform policy 

interventions and cooperative management strategies aimed at promoting a more inclu-

sive and resilient ecological transition in emerging economies. 

2     Literature Review 

2.1. Theoretical Foundations 

The exploration of green innovations and social entrepreneurship in this study draws 

upon several key theoretical frameworks that help illuminate their role in promoting 

ecological transformation and sustainable local development. Some of the most rele-

vant are the Resource-Based View (RBV), externality theory, and the perspective of 

the circular economy. 

The Resource-Based View, as conceptualized by Barney (1991), argues that organ-

izations obtain a competitive advantage through the utilization of resources that are 

valuable, heterogeneous, and costly to imitate. Transferred to the scenario of coopera-

tives for the management of waste, such a perspective implies that the conversion of 

waste into valuable inputs is a strategic tool through which economic resilience as well 

as environmental performance may be enhanced (Hart, 1995). Drawing from such a 

basis, externality theory first defined by Pigou (1920), highlights the cost and benefits 

which markets are generally unable to internalize. For the scenario of waste manage-

ment, harmful externalities such as pollution can be addressed through the incorpora-

tion of green innovations, while positive externalities such as employment opportuni-

ties as well as quality of life improvement can be enhanced through social entrepre-

neurial actions (Khattabi et al., 2023). Supplementing such perspectives, circular econ-

omy theory as formulated by Geissdoerfer et al. (2017) promotes economic models 

which reduce the generation of wastes as much as possible while maximizing the utili-

zation of resources. This framework is most complementary to the operating practices 

of cooperatives for the management of waste as they involve recycling as well as 
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recovery processes not only for using resources with a smaller environmental footprint 

but for providing wider socio-economic spillovers for the nearby community. 

2.2. Empirical Literature 

Green practices of social entrepreneurship have been recognized to contribute to sus-

tainable development. For example, Zhang et al. (2023) note that practices of recovery 

and recycling of wastes can significantly contribute to environmental restoration, re-

ducing the emission of CO₂ while at the same time improving regional resilience. For 

Morocco, studies have similarly noted the positive impacts of the results of waste man-

agement cooperatives. Peattie (2011), for instance, refers to clean technology adoption 

as a key driver of ecological change. Adding to the view, Khattabi et al. (2023) note 

that cooperatives within the Marrakech-Safi area were able to cut landfill waste by over 

30% through innovative methods of sorting and composting. Moreover, these cooper-

atives generated more than 500 local employment opportunities, especially for women 

and youth and thus promote sustainable territorial development. The Circular economy 

is also a significant domain of study. Kirchherr et al. (2017) and Ghisellini et al. (2016) 

demonstrate that waste resource transformation results in elevated environmental and 

economic benefits. The World Bank reported in 2019, that more than 40% of organic 

waste in Morocco is processed into compost, which also aids the local agricultural econ-

omy. 

2.3. Theoretical Gaps 

Research in social entrepreneurship and green innovation covers many aspects, but 

some gaps persist. First, the majority of research is conducted in developed economies 

which leaves the analysis of Morocco’s emerging economy unexplored. Second, the 

literature provides an overwhelming account of the impact of green innovations on en-

vironmental performance. Nevertheless, their role in sustainable territorial develop-

ment remains underexplored (Zhang et al., 2023). Lastly, although some scholars have 

recognized the failure of ecological projects, the impact of participatory governance on 

such projects requires further exploration (Mair & Marti, 2006). This research seeks to 

fill these gaps by advancing the understanding of the implications of waste management 

cooperatives on ecological transition and sustainable territorial development in Mo-

rocco. 

This study is built upon three core hypotheses (Table 1), which are grounded in a 

hypothetico-deductive approach that draws from the Resource-Based View (RBV), ex-

ternality theory, and circular economy theory. The hypotheses developed in this study 

seek to evaluate how green innovations and social entrepreneurship jointly affect both 

environmental and socio-economic performance, while also addressing territorial sus-

tainability as a cross-cutting objective. 

Based on the theoretical models discussed above, as guided by the gaps noted from 

the literature, the variables and the hypotheses were designed to address the particular 

research problem. Starting with the Resource-Based View (RBV) as conceptualized by 

Barney (1991), the research holds that unique internal resources such as novel recycling 



 

 

Hypothesis Description 

H1: the impact of green inno-

vations on environmental per-

formance 

Green innovations (recycling and waste 

recovery) significantly improve environmen-

tal performance. 

                                                                                                      Source: authors 

 

 

      311Contribution of Green Innovations and Social Entrepreneurship …       

practices can act as drivers of sustained advantages. It is thus hypothesized that green 

innovation within cooperatives, specifically recycling and waste recovery operations, 

will positively contribute to their environmental performance. 

Drawing from this, externality theory (Pigou, 1920) lays emphasis on the need to 

control social as well as environmental impacts, which are normally ignored by con-

ventional market mechanisms. With externality theory, social entrepreneurial practices, 

including employment generation as well as participatory governance, are supposed to 

contribute positively towards the socio-economic performance of cooperatives by ad-

dressing collective requirements while enhancing organizational stability. 

Adjoining these views, the theory of the circular economy by Geissdoerfer et al. 

(2017) focuses on reducing the generation of wastes while maximizing the reuse of 

resources to promote sustainable frameworks. Based on similar logic, it is presumed 

that the utilization of the practices of the circular economy will largely promote territo-

rial sustainability. 

The variables were chosen to mirror these theoretical underpinnings. Green innova-

tion is translated into action using measures of rates of recycling and quantities of re-

covered waste, which provide immediate measures of environmental involvement. So-

cial entrepreneur can be gauged using the volume of employment generated as well as 

the level of participatory governance, both of which relate to dimensions of social in-

clusion as well as economic empowerment. Environmental performance can be deter-

mined using reduction of waste as well as CO₂ emissions saved, with socio-economic 

performance determined through the generation of income as well as enhancing the 

quality of life of members. 

Control variables, for example, the size of cooperatives, funding availability, and 

educational levels, are controlled for to rule out extraneous variables that may affect 

performance separately from green innovations or social practices. Altogether, these 

variables and hypotheses provide a consistent framework for the empirical testing of 

how social entrepreneurly fosters the environmental transition as well as sustainable 

territorial development within the area of Marrakech-Safi. 

Table 1: Study hypotheses 

H2: Impact of social entrepre-

neurship on socio-economic per-

formance 

H3: Role of circular economy 

in territorial sustainability 

Social entrepreneurship (job creation and 

participatory governance) improves socio-

economic performance. 

Circular economy practices work towards 

minimizing pollution and establishing closed 

production cycles which increases sustaina-

bility at a local level. 
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Table 2 summarizes the key variables used in the model, classified into independent 

(IV), dependent (DV), and control variables (CV). Each variable is clearly defined and 

linked to appropriate measurement indicators. 

Table 2: Study variables 

Type Variable Description Measure 

 

VI 

Green Innova-

tions 

Recycling and waste 

recovery practices. 

Recycling rate (%), 

volume of recovered 

Social Entre-

preneurship 

Local job creation 

and participatory gov-

ernance. 

waste (tonnes). 

Number of jobs cre-

ated, level of member 

participation (Likert 

scale). 

 

VD 

Environmental 

Performance 

Waste reduction and 

CO emissions. 

Volume of waste re-

duced (tonnes), 

avoided CO emissions 

(tCO). 

Socio-Eco-

nomic Perfor-

mance 

Income generation 

and improvement in 

members' quality of 

life. 

Annual income 

(MAD), quality of life 

indicators (Likert 

scale). 

 

 

 

Cooperative 

Size 

Number of members 

or employees in the co-

operative. 

Number of mem-

bers. 

 

VC 
Access to 

Funding 

 

Cooperative's ability 

to obtain funding for 

its projects. 

Amount of funding 

obtained (MAD). 

 

 

Members' Ed-

ucation Level 
 

Level of education 

and skills of coopera-

tive members. 

Average years of 

education or certifica-

tion level. 

Source: authors 

These variables reflect the study’s goal to assess how innovations and social prac-

tices affect cooperative performance. Control variables help ensure robustness of the 

model by accounting for structural differences between cooperatives. 
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Table 3: Relationships between Hypotheses and Variables 

Hypothesis Independ-

ent Variables 

Dependent 

Variables 

Control Vari-

ables 

H1: Green Innova-

tions → Environ-

mental Perfor-

mance 

Green In-

novations 

Environmental 

Performance 

Cooperative 

size, access to 

funding, educa-

tion level 

H2: Social Entre-

preneurship → So-

cio-economic Per-

formance 

Social En-

trepreneur-

ship 

Socio-economic 

Performance 

Cooperative 

size, access to 

funding, educa-

tion level 

H3: Circular Econ-

omy → Territorial 

Sustainability 

Green In-

novations, 

Social Entre-

preneurship 

Environmental 

Performance, So-

cio-economic Per-

formance 

Cooperative 

size, access to 

funding, educa-

tion level 

Source: authors.

After identifying the main theoretical foundations and gaps in the existing literature, 

it became important to design a clear and coherent framework for this study. Rather 

than presenting a simple list of ideas, this study seeks to develop a coherent conceptual 

model that connects green innovations and social entrepreneurship practices to their 

impacts on sustainable development outcomes. To structure this effort, three key com-

ponents are emphasized: the formulation of the main hypotheses, the selection of vari-

ables for analysis, and the identification of the relationships among these elements.  

2.4 Conceptual Framework and Study Design 

To provide a clear and accessible overview of the study’s structure, the research was 

organized around three essential components designed to clarify the theoretical under-

pinnings, key variables, and their interrelationships. Together, these elements establish 

a coherent bridge between the conceptual framework and the empirical analysis that 

follows. 

To begin with, the study formulates three central hypotheses, each grounded in the 

theoretical models discussed earlier. These hypotheses explore how green innovations 

and social entrepreneurship practices may contribute to positive transformations. More 

specifically, the study proposes that recycling and waste recovery activities enhance 

environmental performance; that job creation and participatory governance initiatives 

strengthen the socio-economic resilience of cooperatives; and that adopting circular 

economy practices fosters broader territorial sustainability Guiding hypotheses provide 

a systematic basis for the research. 

Basing its conceptual framework on this, the research identifies key variables under-

pinning the empirical test. Green innovation and social entrepreneurial practices are 

treated as independent variables, while reduction of wastes, avoidance of CO₂ emis-

sions, generation of income, and quality of life improvement are treated as dependent 
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variables. Control variables, including size of cooperatives, availability of funds, and 

level of education of members are incorporated to control for significant structural var-

iation within cooperatives, making the analysis more robust and reliable. 

Lastly, the interconnections of the hypotheses with the chosen variables are laid out 

clearly. This structure makes evident how particular variables are utilized to test a given 

hypothesis as well as highlights control variables to strengthen the analytical rigor. For 

instance, when investigating the effect of recycling actions on environmental results, 

cooperative size as well as access to funds is accounted for within interpretation to 

provide more accuracy. 

2.5 Conceptual Model and Schematic Representation 

The conceptual framework for the current research relies upon three fundamental 

assumptions bridging the relationship of social entrepreneurship practices with green 

innovations towards its dual goals of environmental transition as well as sustainable 

territorial development. Under this conceptual framework, the green innovations, 

namely, waste recovery techniques as well as recycling, are supposed to improve envi-

ronmental performance of cooperatives through minimized volumes of wastes as well 

as avoiding the emission of CO₂. This assumption is even strengthened by the research 

of sustainability, particularly research conducted by Zhang, Wu, as well as Shen (2023), 

who underscore environmental advantages of green innovation activities. 

Parallel to this, social entrepreneurship practices, as quantified through measures of 

job generation and participatory democracy, are predicted to have a direct positive ef-

fect upon cooperatives’ socio-economic performance. More specifically, these prac-

tices are expected to create sources of revenue and improve social inclusion, as Mair 

and Marti’s (2006) investigation of social entrepreneurship dynamics previously estab-

lished. Circular economy practices are implemented as a transversal dimension within 

the model with the goal of sustaining environmental as well as socio-economic results 

while making a broader contribution towards territorial sustainability. This aligns with 

the writings of Kirchherr et al. (2017), who posit that embracing circular economy prin-

ciples leads to increased resource efficiency as well as long-term community resilience. 

The relationships between these dimensions are tested while controlling for organiza-

tional level variables of size of the cooperatives, availability of funding, as well as 

member education level. All things considered, the conceptual model gives us a sys-

tematic but versatile framework for comprehending how social action can interact with 

innovation to push for the sustainable development of the local community. 



 

 

 

 

         315Contribution of Green Innovations and Social Entrepreneurship …    

figure 1. Conceptual Model of the Study 

 

 

 

 

 

   

 

 

 

 

 

 

 

Green innovation (Re-

cycling, waste recovery) 

Social Entrepreneur-

ship (Job Creation, Par-

ticipatory Governance) 

circular econ-

omy 

Environmental 

performance 

Socio-economic 

performance 

Territorial sus-

tainability  

Control 

Variables: 

Cooperative 

Size, Access 

to Funding 

Source Authors 

The model reflects the theoretical framework of the relationship between green inno-

vation, social entrepreneurship, and circular economy practices to environmental per-

formance, socio-economic performance, as well as territorial sustainability. Control 

variables of co-op size, funding availability, as well as the level of education of the 

members are introduced to ensure model robustness. 

3   Methodology 

It lays special stress on the methodology of the research, aiming to offer a concise 

as well as specific account of how research was designed as well as conducted. It par-

ticularly outlines the development from the identification of the theoretical framework 

as well as the development of research hypotheses through the selection of a sound 

research design, data collection device development, and utilization of pertinent analy-

sis methods. By outlining each step of the research procedure, the methodology makes 

the work transparent, reproducible, as well as scientifically sound. Besides, it identifies 

logical consistency of the research goals, pursued inquiries, as well as research methods 

employed throughout the research. 

3.1 Research Approach 

The research employed a hypothetico-deductive method, which is specifically suit-

able for research designed to test theoretical conjectures using empirical measurement. 

Under this method, explicit hypotheses were derived about the inter-relationships be-

tween social entrepreneur practices, green innovations, and cooperative performance 

results directly from the theoretical models discussed as well as from the gaps found 

from the review. As noted by Ketokivi and Mantere (2010), the hypothetico-deductive 



 

 

 

 

 

 

 

 

 

316             B. Layla et al.

approach is designed to provide a rational method for testing theoretical statements us-

ing systematically gathered and examined empirical evidence. 

3.2. Study Area 

Thus, the present research centers on the examination of the entire Marrakech-Safi 

area, a zone that is a budding development center of Morocco. It is marked by a fast 

rate of urbanization as well as a high generation of solid wastes. It provides a pertinent 

background for investigating ecological transition and sustainable development dynam-

ics. The region has seen an increasing trend in municipal solid waste generation 

amounting to 500,000 tons every year as per the report of the Ministry of Economy and 

Finance in collaboration with HCP in 2023, while with lower than 30 percent recycling 

volume (World Bank, 2022) It was chosen based on three main criteria, (1) the exist-

ence of cooperatives for waste management, (2) the circular economy initiatives at the 

local level, and (3) Pan government policies like Sustainable Development Strategy 

(SNDD) and National Program for Domestic Waste Management (SNEDD) (Ministry 

of Environment, 2019). 

3.3. Sample Distribution 

The distribution method employed for the questionnaire was a simple distribution 

approach. 

All waste management cooperatives meeting the eligibility criteria (active in recycling 

or recovery activities, and practicing some form of social entrepreneurship) were con-

tacted directly without further stratification. A total of 15 cooperatives were identified 

and invited to participate. This choice was justified by the relatively limited number of 

cooperatives fitting the study's focus in the Marrakech-Safi region, making exhaustive 

coverage both feasible and desirable. Although the sample size was limited, a quantita-

tive approach was maintained for two main reasons. First, the total number of relevant 

cooperatives is itself small, and all eligible entities were covered. Second, the objective 

was not to generalize broadly, but to explore emerging relationships between variables 

within this specific context. Thus, the study adopts an exploratory quantitative design, 

using statistical analysis primarily to detect potential trends rather than to establish de-

finitive causal relationships.  

Table 4: Geographic Distribution of Cooperatives in the Marrakech-Safi Region. 

Selection Criteria Number of Cooperatives Percentage 

Urban Cooperatives 10 66.7% 

Rural Cooperatives 5 33.3% 

Total 15 100% 

Source: authors

This pattern illustrates the preponderance of waste management functions among 

urban areas, but also captures rural cooperatives in order to ensure that there is an ade-

quate coverage of the territorial context. 
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3.4. Questionnaire and Data Collection 

A structured questionnaire was employed as the primary tool for data collection in 

this study. Structured questionnaires are widely recognized for their ability to gather 

standardized information across a broad set of respondents while minimizing inter-

viewer bias (Rowley, 2014). The questionnaire was divided into several sections cor-

responding to the key dimensions of the study: general information about the coopera-

tives, green innovations, social entrepreneurship activities, and environmental and so-

cio-economic performance outcomes. 

The table below provides a detailed breakdown of the questionnaire structure: 

Table 5: Structure of the study questionnaire 

Section Items 

General Information Cooperative size, age, number of members, access to 

Green Innovations 

funding. 

Recycling rate, types of technologies used, circular 

economy practices, volume of waste processed. 

Social Entrepre-

neurship 

Number of jobs created, level of participatory govern-

ance, social inclusion, impact on the local community. 

Environmental and 

Socio-economic Perfor-

mance 

Waste reduction, reduction in CO emissions, revenue 

generated, member satisfaction. 

                    Source: authors

All items related to green innovations, social entrepreneurship, and cooperative per-

formance were assessed using a 5-point Likert scale ranging from 1 = Strongly disagree 

to 5 = Strongly agree. The scale enabled respondents to express how strongly they 

agreed or disagreed with various statements related to their cooperative’s practices and 

outcomes. 

The application of a Likert-type scale is warranted for the current research due to the 

nature of data provided. For a majority of small cooperatives for waste management 

within new economies, it is often that audited volumes of recovered waste or quantified 

reductions of CO₂ are nonexistent or sporadically reported. Consequently, using 

measures dependent on self-assessment by the managers provides a practical, context-

sensitive means of capturing performance perceptions. This approach was extended 

through several studies that have calibrated the application of perceptual measures 

where data were unavailable or inadequate, largely within research areas of sustaina-

bility and social entrepreneurship research (Podsakoff & Organ, 1986; Hair et al., 

2019). 

Correspondingly, the Likert scale was employed within the current research for pur-

poses of inter-subject comparability while aligning with the exploratory, context-



• β₄ GP: Effect of Participatory Governance (GP). 
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sensitive nature of research. Before full execution, the questionnaire was pre-tested 

with a small number of cooperative managers for refinement of wording and clarifica-

tion. Following minor tweaking from their inputs, the final version of the questionnaire 

was sent directly to the managers of 15 cooperatives that were eligible according to the 

research criteria of being actively involved in recycling or recovery actions as well as 

having practiced social entrepreneurial forms. Between January and March 2025 data 

collection was executed. 

3.5. Data Analysis: Modeling and Statistical Tests 

To test the hypotheses set up, the research utilized multiple linear regression mod-

els. This statistical method lends itself particularly well to the exploration of the com-

bined effect of a range of independent variables on one or multiple dependent results 

(Hair et al., 2019). Every regression model controlled for control variables such as 

the cooperatives' size, financing access, and level of education of the members to 

control for the structural differences that may exist within the cooperatives under ex-

amination. Apart from the main test, a range of robustness checks was conducted to 

add weight to the reliability of the results. Specifically, multicollinearity was checked 

using Variance Inflation Factors (VIF), heteroscedasticity was tested with the 

Breusch-Pagan test, and overall model significance was tested using the Wald test. 

Such complementary tests are intended to reduce the likelihood of common statistical 

biases as well as boost the strength of the interpretations. Overall, the analysis focuses 

on explaining the environmental and socio-economic outcomes achieved by the co-

operatives as a result of their green innovation and social entrepreneurship practices, 

using a multiple linear regression framework. The model formulated for this purpose 

is as follows: 

      Y =  β₀ +  β₁ TR +  β₂ VD +  β₃ CE +  β₄ GP +  β₅ TC +  β₆ AF +  ε 

Where: 

• Y: Cooperative performance (environmental or socio-economic). 

• β₀: Constant. 

• β₁ TR: Effect of Recycling Rate (TR). 

• β₂ VD: Effect of Waste Recovery (VD). 

• β₃ CE: Effect of Job Creation (CE). 

• β₅ TC: Effect of Cooperative Size (TC). 

• β₆ AF: Effect of Access to Funding (AF). 

• ε: Error term. 

To ensure the robustness of the results, some other statistical procedures were done 

to check the correctness of the determinations. 
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Table 6: Presentation of Statistical Tests 

Statistical Test Objective Formula 

Wald Test Verify the global 

significance of the 

model coefficients. 

𝑊 = (β̂ − β0)
′

(Var(β̂))
−1

(β̂ − β0) 

Breusch-Pagan 

Test 

 

Detect heterosce-

dasticity. 
𝐵𝑃 = 𝑛 ⋅ 𝑅aux

2  

Variance Infla-

tion Factor (VIF) 

 

Test for multicol-

linearity between ex-

planatory variables. 

𝑉𝐼𝐹 =
1

1 − 𝑅𝑗
2 

Source: authors 

2.6 software used 

The following are the software applications that were utilized for data analysis: 

Table 7: Presentation of the Study's Software 

Software Usage 

SPSS v.29 Descriptive analysis and basic sta-

tistical tests. 

Stata 17 Multiple linear regression and ro-

bustness tests. 

Source: authors

These applications were selected due to their capability to analyze complex quanti-

tative information and produce valid and reproducible outcomes 

The figure bellow illustrates the relationship between green innovations specifically 

recycling and waste recovery, and environmental performance among waste manage-

ment cooperatives. The figure highlights how these practices contribute to reducing 

waste volumes and minimizing CO₂ emissions. 
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Key of Abbreviations – 

 Figure 1 

IV: Green Innovations 

TR: Recycling Rate 

VD: Waste Recovery 

PE: Environmental Perfor-

mance 
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Source Authors 

Figure 2. Impact of Green Innovations on Environmental Performance. 

As shown in Figure 2, there is a strong positive association between the recycling 

rate and environmental performance indicators, particularly waste reduction and emis-

sions avoidance. This confirms that green innovations play a crucial role in improving 

the ecological outcomes of cooperatives in the Marrakech-Safi region. 

The impact of social entrepreneurship activities, mainly job creation and participa-

tory governance, on the socio-economic performance of cooperatives is presented in 

the figure 3. It highlights how these social practices can strengthen economic stability 

and community well-being. 
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Key of Abbreviations – 

 Figure 2 

ES: Social Entrepreneurship 

CE: Job Creation 

GP: Participatory Govern-

ance 

PSE: Socio-economic Per-

formance 
 

CE 

ES 

GP 

PSE 

Figure 3. Impact of Social Entrepreneurship on Socio-economic Performance 

This scheme shows that job creation has a strong positive influence on socio-eco-

nomic performance, as reflected in increased cooperative revenues and improved 
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quality of life for members. While participatory governance shows a positive trend, its 

influence appears less statistically significant, suggesting that stronger governance 

mechanisms may be needed for greater impact. 

4   Results 

4.1. Descriptive Statistics of Variables 

Descriptive statistics show features of the sample and its components, which are 

fundamental to the study. The results are given in the table below. 

Table 8: Descriptive Statistics of Variables 

Variable Mean Standard 

Deviation 

Minimum Maximum 

Recycling Rate 

(%) 

47.5 10.8 30.0 68.0 

Waste Recovery 

(%) 

35.2 8.4 20.0 50.0 

Job Creation 

(number) 

22.3 5.9 12.0 35.0 

Waste Reduc-

tion (tonnes) 

130.5 38.2 70.0 210.0 

CO₂ Emissions 

Reduction (tCO) 

18.2 4.5 10.0 28.0 

Annual Reve-

nue (MAD) 

280,0

00 

68,000 150,000 420,000 

Source: authors 

In this table, the descriptive statistics for the key variables of interest provide a com-

prehensive overview of the data. The overall recycling rate currently stands at 47.5%, 

but varies significantly from one cooperative to another, ranging from 30% to 68%. 

Likewise, the recovery of waste rates has similarly improved with the average now 

standing at 35.2%, indicating substantial progress from previously reported levels. This 

trend demonstrates the transition towards more cost-effective waste management prac-

tices by the cooperatives under review. 

From a social viewpoint, each of the cooperatives, as a collective, have generated 

22.3 jobs, with performance varying from a minimum of 12 to a maximum of 35. This 

result points towards the substantial social value added by the initiatives within the 

respective contexts. Additionally, the cooperatives' reduction of wastes is equally sub-

stantial, with a combined average of 130.5 tonnes of reduced landfill wastes. At the 

same time, reductions of CO₂ emissions stand at a combined average of 18.2 tonnes per 
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cooperative, similarly demonstrating their positive environmental contribution. Collec-

tively, these figures indicate the cooperatives' significant contribution towards environ-

mental as well as economic development at the local level. To have a richer understand-

ing of cooperativity variations, the research makes a comparison of major performance 

indicators for cooperatives in both rural and metropolitan areas of the Marrakech-Safi 

region. As discussed under Figure 4, these differences are evident for all types of recy-

cling rates, waste recovery measures, as well as employment generation initiatives. 

4.2 Exploratory Validation of the Questionnaire Scale 

Prior to progressing to the hypothesis testing, exploratory analysis was performed to 

evaluate the internal consistency as well as the viability of the questionnaire applied 

within the research. To achieve this, Cronbach’s Alpha coefficients were determined 

for the three sections underpinning the tool: green innovations, activities of social en-

trepreneurship, as well as cooperative performance results. This test provided promis-

ing reliability levels. Green innovations had a Cronbach’s Alpha of 0.81, social entre-

preneurship practices registered a value of 0.79, and the items assessing cooperative 

performance results had a level of 0.84. According to the guidelines proposed by Nun-

nally (1978), a Cronbach’s Alpha value greater than 0.70 is generally considered ac-

ceptable for exploratory research. These results therefore suggest that the questionnaire 

demonstrates satisfactory internal consistency across the constructs examined. Further-

more, preliminary item analyses confirmed that all items showed acceptable corrected 

item-total correlations, reinforcing the validity and pertinence of the measurement 

model for capturing the constructs under investigation. Based on these findings, the 

questionnaire scale was considered viable and appropriate for proceeding with the sub-

sequent hypothesis testing phase.  
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Source: Authors 

Figure 4. Recycling Rate and Environment stats  

As illustrated in Figure 4, urban cooperatives tend to perform better in terms of re-

cycling and waste recovery compared to rural cooperatives, likely due to better access 

to infrastructure and funding. However, rural cooperatives show notable contributions 

in job creation relative to their size, underlining their social importance in less devel-

oped areas. 

4.3. Hypothesis Testing 

The hypotheses formulated in the conceptual model were tested using multiple linear 

regression analyses. The analysis results revealed that green innovations positively im-

pact environmental performance, with a coefficient of β = 0.42 (p < 0.05), indicating a 

significant effect. Social entrepreneurship activities showed a positive but marginally 

significant influence on socio-economic performance, with a coefficient of β = 0.29 (p 

= 0.07). Meanwhile, circular economy practices demonstrated a strong positive and 

highly significant relationship with territorial sustainability, with a coefficient of β = 

0.47 (p < 0.01). The overall model fit statistics showed acceptable levels, with R² values 

ranging from 0.31 to 0.45 across the different regressions, suggesting that a moderate 

proportion of variance in the dependent variables is explained by the independent var-

iables. 

Regarding Hypothesis 1 (H1), which posited that green innovations positively influ-

ence environmental performance, the regression results confirm a statistically signifi-

cant positive relationship. Thus, H1 is confirmed, indicating that green innovation 
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practices effectively enhance environmental sustainability outcomes within coopera-

tives. With regards to Hypothesis 2 (H2), which was that social entrepreneurship activ-

ity was positively related to socio-economic performance, the results indicated a posi-

tive though only marginally significant relationship. Accordingly, H2 is partially sup-

ported, indicating that social entrepreneurial efforts have a positive effect on socio-

economic performance, the effectiveness of which depends on other intervening con-

textual variables such as organizational size, availability of funding, as well as internal 

governance mechanisms. Moving to Hypothesis 3 (H3), where it was postulated that 

circular economy practices contribute to territorial sustainability, the results indicated 

a highly significant positive effect. This result gives strong support for H3 as it confirms 

the pivotal role of circular economy practices towards the development of long-term 

sustained territorial development within cooperatives. Overall, these findings provide 

empirical support for the conceptual model put forward and elaborate the significance 

of green innovations as well as social entrepreneurship practices towards environmen-

tal, social, as well as territorial sustainability, especially within the framework of grow-

ing economies. 

4.4. Regression Analysis  

The following table summarizes the outcomes of the multiple linear regression anal-

yses carried out within this research. The central purpose of these models is to evaluate 

how green innovations and social entrepreneurship activities influence the environmen-

tal and socio-economic performance of cooperatives. Specifically, this statistical 

method enables the exploration of relationships among key variables and provides in-

sights into the ways recycling initiatives, waste recovery practices, and employment 

creation efforts contribute to the cooperatives' overall achievements. Through this ap-

proach, the study effectively captures both environmental and economic impacts stem-

ming from cooperative-driven innovations. 
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Table 9. Multiple Linear Regression results 

Independent Varia-  Coeffi- Standard t- p-

ble cient (β) Error value value 

Green Innovations      

Recycling Rate  0.48** 0.10 4.20 0.000 

Waste Recovery  0.31* 0.14 2.21 0.038 

Social Entrepre-      

neurship 

Job Creation  0.30* 0.11 2.85 0.008 

Participatory Gov-  0.19 0.13 1.46 0.158 

ernance 

Control Variables      

Cooperative Size  0.17 0.09 1.92 0.057 

Access to Funding  0.25* 0.10 2.50 0.021 

Constant (β₀)  12.3 3.8 3.20 0.004 

* Significant at the 5% level 

**Significant at the 1% level 

Source: authors  

The multiple linear regression analysis indicates that various dimensions of environ-

mental performance, notably recycling rates and waste recovery activities, are signifi-

cantly shaped by green innovations. In addition to these environmental outcomes, the 

findings emphasize the critical role of financial access and job creation as principal 

determinants of socio-economic performance among cooperatives. These results align 

with prior research: for example, Ahmed (2012) demonstrated that microcredit access 

substantially fosters job creation and improves socio-economic outcomes in Bangla-

desh, while Cumming and Johan (2017) established that enhanced financial access pos-

itively affects the economic performance of SMEs in Europe, supporting broader em-

ployment opportunities. 

Although participatory governance did not emerge as a statistically significant factor 

in this study, this result highlights potential pathways for reinforcing participatory 

mechanisms within cooperative structures. Overall, the regression model shows strong 
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explanatory power, with an adjusted R² value of 0.70, thereby confirming the relevance 

of the variables examined in capturing the dynamics influencing cooperative perfor-

mance. 

4.5. Robustness and Reliability Tests  

Reliability analyses were performed to evaluate the precision and consistency of the 

findings. 

A concise summary of the key results is provided in the table below. 

Table 10. Summary of Robustness Tests 

Test Sta-

tistic 

p-

value 

Conclusion 

Wald Test 19.85 0.000 The coefficients are sig-

nificant. 

Breusch-Pagan Test 1.75 0.208 No heteroscedasticity

detected. 

VIF (Multicollinearity) < 2.0 - No multicollinearity de-

tected. 

 Source: authors 

Several robustness checks were carried out to ensure the reliability and validity of 

the econometric model adopted in this study. The Wald test confirms the overall sig-

nificance of the model (p < 0.01), indicating that the independent variables exert a sta-

tistically significant influence on the environmental and socio-economic performance 

of the cooperatives (Wooldridge, 2015). 

Furthermore, the Breusch-Pagan test reveals no evidence of heteroscedasticity (p = 

0.208), thereby validating the assumption of homoscedasticity and suggesting that the 

model’s residuals are unbiased (Gujarati & Porter, 2009). Concerning multicollinearity, 

the analysis shows that all Variance Inflation Factor (VIF) values remain below 2.0, 

which indicates a high degree of independence among the explanatory variables and 

further reinforces the robustness of the results (O'Brien, 2007).  
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Figure 5. Robustness tests 

Figure 5 offers further confirmation of the validity of the study’s findings. 

Specifically, the absence of multicollinearity, as evidenced by the low VIF values, and 

the non-significant result of the Breusch-Pagan test for heteroscedasticity, both contrib-

ute to enhancing the model’s reliability. Moreover, the Wald test demonstrates that the 

explanatory variables collectively exert a significant influence on performance out-

comes. 

4.6 Complementary Robustness Tests  

To further assess the consistency of the results, additional robustness tests were per-

formed, focusing specifically on alternative model specifications and sub-sample anal-

yses. The key findings of these complementary tests are summarized in the figure be-

low. 
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Figure 6. Complementary Robustness Tests Results 

The results presented in figure 6 reinforce the validity of the initial findings. Across 

different model specifications and sample adjustments, the relationships between green 

innovations, social entrepreneurship practices, and cooperative performance indicators 

remain consistent and statistically significant. This supports the robustness and gener-

alizability of the study's conceptual framework. 

the econometric results demonstrate that green transformations have a positive im-

pact on the environmental performance of cooperatives, particularly through improve-

ments in recycling rates (β = 0.48) and waste recovery rates (β = 0.31), both of which 

significantly enhance ecological practices. The analysis further reveals that social en-

trepreneurship, as reflected in job creation efforts (β = 0.30), plays a notable role in 

strengthening the socio-economic performance of cooperatives. Although participatory 

governance (β = 0.19) exhibits a positive relationship with performance outcomes, the 

association is not statistically significant, suggesting that more robust participatory 

structures may be required to achieve stronger impacts. Overall, these findings under-

line the critical importance of sustained investment in environmental initiatives and 

cooperative development strategies. They also highlight the need to reinforce internal 

governance mechanisms to promote long-term sustainability and inclusive growth 

within the cooperative sector (Beck et al., 2006; Cumming & Johan, 2017; Fafchamps 

& Woodruff, 2017). 
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Table 11. Summary of impacts 

Variable Environmental P

formance Impact 

Socio-economic 

mance Impact 

Perfor-

Recycling Rate Strong (+) Moderate (+) 

Waste Recovery Moderate (+) Weak (+) 

Job Creation Weak (+) Strong (+) 

Participatory Gov- Not significant Not significant 

Access to Funding Weak (+) Moderate (+) 

Source Authors 

These findings provide concrete recommendations for policymakers and practition-

ers aiming to reinforce cooperative-led green initiatives. By prioritizing the enhance-

ment of governance structures and the effective scaling of green innovations, stake-

holders can contribute to fostering more resilient and inclusive economic models, par-

ticularly in emerging regions such as Marrakech-Safi. 

5. Discussion 

The results of this study underscore the pivotal role of green innovations and social 

entrepreneurship practices in enhancing cooperative performance outcomes. 

Green innovations, particularly activities such as recycling and waste recovery, ex-

hibited a positive and statistically significant influence on environmental performance 

indicators, including waste reduction and CO₂ emissions avoidance. These findings of-

fer strong support for Hypothesis 1 (H1) and align with prior research, notably Zhang 

et al. (2023), who emphasized the contribution of green innovations to environmental 

sustainability, and Khan et al. (2021), who demonstrated how recycling initiatives in 

emerging economies bolster ecological performance. Regarding social entrepreneur-

ship, job creation displayed a positive, albeit marginally significant, effect on socio-

economic performance, thereby partially confirming Hypothesis 2 (H2). This observa-

tion resonates with the work of Mair and Marti (2006), who highlighted the socio-eco-

nomic value generated by social enterprises, and Dees (2017), who stressed the role of 

social entrepreneurship in advancing employment and community development, par-

ticularly within underserved regions. 

Furthermore, the analysis identified a strong and statistically significant association 

between circular economy practices and territorial sustainability, thereby confirming 
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Hypothesis 3 (H3). These findings corroborate earlier studies by Kirchherr et al. (2017), 

who emphasized the importance of circular practices for local sustainable development, 

and Geissdoerfer et al. (2017), who underscored the central role of circular economy 

principles in fostering systemic sustainability transformations.However, the results also 

bring attention to specific challenges within the Moroccan context, notably limited ac-

cess to funding, insufficient technical training, and infrastructural deficiencies. These 

issues are less frequently discussed in studies based on developed economies but rep-

resent important barriers to maximizing the cooperatives’ potential for ecological and 

socio-economic transition. This observation is consistent with Abdelkafi and Täuscher 

(2016), who noted that sustainable innovation efforts in developing economies often 

face additional systemic barriers. From a practical perspective, promoting green inno-

vations within cooperatives can substantially improve environmental outcomes, while 

supporting social entrepreneurship activities can enhance socio-economic impacts. Em-

bedding circular economy practices locally can serve as a lever for sustainable territo-

rial development. Policymakers and cooperative leaders should prioritize technical 

training programs, financial support mechanisms, and awareness campaigns to 

strengthen the adoption of green and social innovations. 

Nonetheless, this research has some limitations, like the sample size was relatively 

small, restricted to 15 cooperatives, which limits the generalizability of the findings. 

The cross-sectional design prevents the establishment of causal relationships, and self-

reported data may introduce certain biases. Furthermore, the regional focus on Marra-

kech-Safi limits the external validity of the results across other regions or sectors. 

Future research could address these limitations by including a larger and more di-

verse sample, employing longitudinal designs to explore dynamic relationships over 

time, and integrating qualitative methods to capture deeper contextual factors. Investi-

gating how external policy and market dynamics influence the success of cooperative-

led ecological transitions would also constitute a promising avenue for future inquiry. 

6    Conclusion 

This study set out to examine the contribution of green innovations and social entre-

preneurship to ecological transition and sustainable territorial development through the 

case of waste management cooperatives in the Marrakech-Safi region of Morocco. 
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Using a quantitative, exploratory design based on structured questionnaires adminis-

tered to 15 cooperatives, the study tested specific hypotheses concerning the relation-

ship between green practices, social entrepreneurship, and cooperative performance 

outcomes. The findings confirm that green innovations, particularly recycling and 

waste recovery activities, significantly enhance environmental performance, while so-

cial entrepreneurship activities, especially job creation, positively influence socio-eco-

nomic performance. Circular economy practices also demonstrate a strong contribution 

to territorial sustainability. These results underscore the critical role that cooperatives 

can play in promoting environmental protection, social inclusion, and sustainable local 

development when appropriately supported and incentivized. 

This study adds to the existing literature by providing empirical evidence from an 

emerging economy context, a perspective that remains underrepresented in research on 

green innovations and social entrepreneurship. It further underscores the importance of 

integrating environmental initiatives with social empowerment strategies to advance a 

more comprehensive vision of sustainable development. While the findings offer valu-

able insights, certain limitations should be acknowledged. The relatively small sample 

size and the cross-sectional nature of the data restrict the generalizability of the results 

and limit the ability to draw strong causal inferences. Future research could address 

these gaps by expanding the sample, adopting longitudinal approaches, and incorporat-

ing qualitative methods to deepen the understanding of cooperative dynamics and their 

evolution over time. 

Overall, the promotion of green innovations and social entrepreneurship within co-

operative models appears to be a promising pathway for advancing ecological transition 

and sustainable territorial development, particularly in emerging economies. Continued 

research efforts and supportive policy interventions will be critical to scaling up these 

local initiatives and to contributing meaningfully to broader sustainability objectives. 
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