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ABSTRACT 
	Aims:  To examine the existing solid waste management policy and regulatory frameworks, identify critical policy gaps, analyze the institutional and governance structures, and evaluate the key governance challenges that collectively influence the effectiveness and sustainability of solid waste management in Garissa Township, Kenya.
Study design:  Mixed-methods research design combining both qualitative and quantitative strategies.
Place and Duration of Study: Garissa Township, within administrative wards of Iftin, Township, Galbet, and Waberi within Garissa County in northeast Kenya  between April and September 2019.
Methodology: Involved 480 participants from Garissa Township’s wards, including municipal staff, county environmental officers, private waste collectors, community leaders, and household heads aged 18 and above. Inclusion criteria comprised residents actively engaged in waste management, while exclusion criteria included individuals under 18, non-residents, and those not involved in waste management. Selected using purposive and stratified sampling. Data were collected through semi-structured questionnaires, key informant interviews, and observations, capturing quantitative and qualitative data.
Results: The study found that Garissa Township has multiple solid waste management policies, with 72% of municipal staff and 65% of community leaders aware of these frameworks, yet only 48% of staff reported consistent enforcement. Key policy gaps include unclear guidelines (48% of staff, 55% of households), weak enforcement (52% of staff, 50% of households), and minimal integration of informal actors (40% of staff, 30% of households). Governance challenges insufficient funding (63% of staff, 57% of households) and poor stakeholder engagement (51% of leaders, 50% of households) hinder sustainable waste management.
Conclusion: Overall, weak policy implementation, institutional capacity gaps, and governance challenges undermine enforcement, coordination, stakeholder participation—including informal actors—and the sustainability of solid waste management in Garissa Township.
Key Recommendations: Strengthen policy enforcement, enhance institutional capacity, improve coordination and accountability, engage stakeholders, increase public awareness, and secure sustainable funding to achieve effective and sustainable solid waste management in Garissa Township.
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1. INTRODUCTION

In recent decades, there have been a rapidly growing global generation of solid waste due to accelerated urbanization, population growth, and altered patterns of consumption. Municipal solid waste (MSW) has come to constitute a primary environmental, public-health and governance issue in cities worldwide: uncontrolled waste is a contributor to water and soil pollution, air pollution (via open burning), greenhouse gases (via decomposition), disease vectors, and poor urban livability (Pires et al., 2019). On an international scale, concepts like the Sustainable Development Goals (more particularly SDG 11 on sustainable cities and SDG 12 on sustainable consumption and production) and rising international interest in the circular economy highlight the importance of designing coherent, resource-efficient systems of waste management that focus on waste prevention, reuse, recycling and safe disposal (UNEP, 2019).

Many low- and middle-income African nations operate at the regional level with acute challenges in translating global commitments into local practice. Sub-Saharan Africa has achieved rapid urban growth faster than investment in waste infrastructure and institutional capacity, resulting in massive coverage gaps in regular collection and environmentally approved disposal (Das et al., 2019). Parallel studies across the region identify recurrent issues: patchy policy frameworks, weak implementation, low funding, exclusion of informal actors in the waste sector, and poor community participation. These limitations limit the capacity of municipalities to transition out of linear disposal-intensive strategies to more sustainable, cyclic models that reclaim value in waste and safeguard human health (Mule, 2013).

The governance structures and city-building patterns in Kenya resonate and amplify these regional dynamics. Devolution has placed county and municipal governments in charge of municipal services such as solid waste management, yet most local authorities grapple with tight budget allocations, small technical capacity, and confusion on sharing roles between national and sub-national institutions (Mule, 2013). In Kenya, the policy documents and sector reviews underline challenges such as ineffective implementation of by-laws, ineffective cost-recovery and ineffective revenue collection of services, ineffective waste segregation at the source, and inadequate formal collaboration with informal recyclers (Oguge, 2019). Such omissions compromise national objectives of environmental protection, community health, and climate resilience, and place sustainable SWM as a long-standing local government issue.

The example of Garissa Township shows how these national and regional issues manifest at the local level. As an urban center in the arid and semi-arid north of Kenya, Garissa experiences context-specific pressures: fast urban population growth, poor municipal budgets, inadequate waste collection fleet and city infrastructure, and dependence on informal, especially informal, collection and recycling actors (NEMA, 2019). The observed trends include unsynchronized collection schedules, open dumping, burning waste, and no systematic source sorting, reflecting operation and governance gaps lowering environmental quality and posing health risks, especially to waste workers and low-income neighborhoods (Wong et al., 2016). Additionally, the interaction of municipal plans, county resource allocation and community behaviours demonstrate inconsistencies and overlaps in policy implementation, which are worth systematic exploration.


2. methodology 

2.1 Research design

This research utilized a mixed-methods research design, which combined both qualitative and quantitative strategies to offer a holistic approach to policy gaps and governance issues in solid waste management. This design involved gathering both numerical and qualitative information including waste production patterns, service coverage, and institutional performance parameters, coupled with qualitative information attained through interviews, policy document scrutiny, and consultations with stakeholders. The mixed-methods design fits best since sustainable waste management is a technical problem as well as a governance issue; integrating empirical evidence with the perceptions of stakeholders enables a richer analysis of the institutional capacity, policy implementation, and community experiences, which ultimately yielded more robust and context-specific results (Creswell & Creswell, 2018).

2.2 Location of the Study 

The study was conducted in Garissa Township, focusing on the four administrative wards of Iftin, Township, Galbet, and Waberi in Garissa County, northeastern Kenya. These areas represent key residential, commercial, and institutional zones facing diverse waste management challenges. The research covered the period from April to September 2019, providing a comprehensive view of policy and governance dynamics in solid waste management during this timeframe. The study area was particularly significant because it faces persistent issues related to inadequate waste infrastructure, weak enforcement of environmental regulations, and limited institutional capacity, making it an ideal context for examining policy gaps and governance challenges in sustainable solid waste management (NEMA, 2018).

2.3 Target Population

The target population included all stakeholders involved in solid waste management in Garissa Township. This comprised officials from the County Department of Environment, Municipal Waste Management Staff, employees of waste collection and recycling companies, community leaders, and local residents across the four administrative wards of Iftin, Township, Galbet, and Waberi. Including diverse participants ensures the study captures both institutional and community perspectives on policy implementation, governance structures, and challenges affecting sustainable solid waste management.

2.4 Sampling

The research employed a mix of stratified and purposive sampling. The purposive method was used to select key informants who have specialized knowledge and direct involvement in solid waste management such as County Department of Environment officials, municipal waste management workers, waste collection and recycling company managers, and community leaders. Then stratified sampling was used to categorize respondents in three main groups: government agencies, private operators, and households, with sufficient representation of each group in four administrative wards of Iftin, Township, Galbet, and Waberi.

In the household category, the sample size was calculated using the 2019 projected population of the Garissa Township of around 60,000 people and the average household size of 5.9 people per household, which equals about 10,170 households. Using the average household size of 5.9 persons per household, the total estimated number of households was calculated as:
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The initial computed sample size was approximately 384 households. Considering logistical feasibility and expected non-response during fieldwork, the value was conservatively adjusted to 380 households. This sample size still meets the statistical requirements for representativeness and provides sufficient power for reliable estimation of household perceptions, policy gaps, and governance challenges in sustainable solid waste management in Garissa Township.

The use of Cochran’s formula ensured that the selected sample was proportionately reflective of the approximately 10,170 households in the study area, thereby enhancing the validity and generalizability of the findings.
The allotment of respondents broke down to about 60 government agencies, 40 private operators, and 380 households. This sampling approach offered a proportionate representation of the various stakeholder groups, including institutional and community viewpoints to policy gaps, form of governance, and difficulties in the sustainable management of solid waste.

2.5 Data collection instruments and procedure

Data for this study were collected using a combination of structured questionnaires, semi-structured interview guides, and document review checklists. Questionnaires were administered to household respondents to capture quantitative data on waste management practices, awareness of policies, and perceived governance challenges. Semi-structured interviews were conducted with key informants, including government officials, municipal staff, waste company managers, and community leaders, to obtain qualitative insights on policy implementation, institutional capacity, and coordination mechanisms. Additionally, relevant policy documents, bylaws, and institutional reports were reviewed to assess existing regulatory frameworks and identify policy gaps. Data collection was carried out over a period of four weeks, with trained research assistants guiding respondents through the instruments to ensure accuracy, consistency, and completeness of the information gathered.

2.6 Data Management

Collected data were systematically organized, coded by assigning numerical values to each response category, including Likert-scale items that measured perceptions on policy effectiveness, institutional capacity, enforcement mechanisms, and community participation. The coded data were subsequently entered into SPSS Version 30, where additional data cleaning procedures such as range checks, consistency checks, and identification of missing values were performed to eliminate errors and ensure internal validity. Thereafter, the quantitative analysis, while qualitative data from interviews and document reviews were transcribed and thematically analyzed. All datasets were securely stored on password-protected devices to ensure confidentiality and integrity. Data cleaning and validation were conducted to remove inconsistencies and errors. Proper data management ensured that the findings were accurate, reliable, and could be effectively used to assess policy gaps and governance challenges in solid waste management in Garissa Township.


3. results and discussion

2.1 Response Rate

Out of the total targeted respondents, data were successfully collected from 476 participants, comprising 60 government officials, 40 private operators, and 376 households. This represents a response rate of 99% for the household category and over 95% for the institutional categories. The high response rate was achieved through prior engagement with local authorities, community leaders, and scheduling flexibility for interviews. Such robust participation ensures that the findings reliably reflect the perspectives of all key stakeholder groups involved in solid waste management in Garissa Township. Out of a targeted population of 330 participants—317 responded, yielding a 96.1% response rate.

2.2 Examination of Existing Policy and Regulatory Frameworks

The study found that Garissa Township is governed by multiple policy and regulatory instruments for solid waste management. Key frameworks include the County Environmental Management Act, the NEMA Act, and municipal by-laws on waste collection and disposal. Most respondents were aware of these regulations, with 72% of municipal staff and 65% of community leaders acknowledging familiarity with the frameworks (Table 1).

Despite this awareness, the extent of implementation was limited. Only 48% of municipal staff indicated that waste segregation and proper disposal guidelines were consistently enforced, while 60% of households reported irregular waste collection services. Qualitative interviews revealed challenges such as insufficient resources, weak monitoring, and lack of coordination between county departments and private operators, which hinder effective policy enforcement. Community leaders highlighted inconsistencies in service delivery, and residents reported reliance on informal disposal methods in response to irregular collection schedules.

These findings indicate that while regulatory frameworks exist, their practical implementation remains inconsistent, undermining sustainable waste management outcomes. This observation aligns with Oguge (2019), who reported that in many developing urban centers, policy frameworks are often inadequately enforced due to resource constraints and weak institutional capacity. Similarly, UNEP (2019) notes that irregular waste collection and poor adherence to by-laws are common challenges in East African towns. Triangulating the quantitative data with qualitative narratives underscores that policy existence alone does not guarantee effective solid waste management; enforcement mechanisms, institutional coordination, resource availability, and public engagement are critical for meaningful outcomes.

Table 1: Awareness and Implementation of Policy and Regulatory Frameworks in Garissa Township

	Stakeholder Group
	Awareness of Policies (%)
	Extent of Implementation (%)

	Municipal Staff
	72%
	48%

	Community Leaders
	65%
	45%

	Households
	58%
	40%



2.3 Identification of Policy Gaps in Solid Waste Management

The analysis of policy gaps revealed critical weaknesses in the regulatory framework governing solid waste management in Garissa Township as summarized in table 2. Quantitative data indicate that 48% of municipal staff and 42% of community leaders reported a lack of detailed guidelines for waste segregation and recycling, while 55% of households confirmed they received no clear guidance on proper disposal practices. This suggests that the existing policies are insufficiently detailed to guide both institutional and community-level practices effectively.

Weak enforcement mechanisms were also highlighted, with 52% of municipal staff, 45% of community leaders, and 50% of households indicating that penalties for non-compliance are rarely applied. Interviews with municipal staff revealed that limited resources, lack of monitoring personnel, and unclear accountability structures contributed to inconsistent enforcement. One municipal officer stated: 
“Even though the laws exist, we cannot enforce them because we lack the manpower and logistics to monitor all wards regularly.”

The study also found limited integration of informal waste collectors and private operators into the regulatory framework. Only 40% of municipal staff and 35% of community leaders reported that these actors were recognized in official policies, with 30% of households noting reliance on informal waste collection services. Community leaders explained that:
“ Informal actors are crucial for collection but operate outside formal guidelines, creating regulatory gaps that reduce efficiency”.

Finally, insufficient public participation and awareness programs emerged as a major gap, with 55% of municipal staff, 50% of community leaders, and 60% of households reporting minimal engagement or education on waste management practices. Residents emphasized that awareness campaigns are sporadic and often limited to urban centers, leaving peri-urban areas underserved.

Triangulation with previous studies confirms these findings. Wong et al. (2016) highlight that policy gaps in urban waste management often result from outdated legislation and poor operational guidelines. Similarly, UNEP (2019) notes that East African municipalities frequently experience weak enforcement, minimal stakeholder inclusion, and inadequate public participation, which undermine the effectiveness of existing policies.

In summary, the findings show that although regulatory frameworks exist in Garissa Township, gaps in detail, enforcement, inclusivity, and public engagement significantly hinder effective and sustainable solid waste management. Addressing these gaps is critical to improving compliance, enhancing service delivery, and promoting environmental sustainability in the township (Massoud et al., 2019).
Table 2: Key Policy Gaps Hindering Sustainable Solid Waste Management in Garissa Township
	Policy Gap
	% of Municipal Staff Reporting
	% of Community Leaders Reporting
	% of Households Reporting

	Lack of detailed guidelines for waste segregation and recycling
	48%
	42%
	55%

	Weak enforcement mechanisms / penalties rarely applied
	52%
	45%
	50%

	Limited integration of informal waste collectors and private operators
	40%
	35%
	30%

	Insufficient public participation and awareness programs
	55%
	50%
	60%



2.4 Institutional and Governance Structures, Capacity, Coordination, and Accountability
The results presented in Table 3 indicate that organizational capacity, coordination structures, and accountability mechanisms within the study area are present but exhibit notable gaps that constrain effective programme delivery. Quantitatively, about 62% of respondents rated organizational capacity as adequate or strong, while 38% reported limited staffing, inadequate training opportunities, and insufficient technical resources. These numerical findings were echoed in qualitative narratives, where participants emphasized challenges related to workload pressures, lack of specialized skills particularly in monitoring and evaluation and data management and inconsistent institutional support for capacity enhancement. Such constraints are consistent with earlier studies, including Sibanda, Obange & Awuor (2017) and NEMA (2019), which highlight persistent technical and human resource limitations across development and environmental programmes in East Africa.

Coordination mechanisms were similarly mixed. While 57% of respondents viewed coordination with government departments, NGOs, and community structures as generally functional, only 29% considered these mechanisms to be highly effective. Interview insights pointed to irregular coordination meetings, fragmented communication flows, and occasional duplication of efforts among actors. Respondents frequently mentioned the absence of standardized coordination frameworks and the need for clearer role definitions among stakeholders. These findings triangulate with previous research showing that weak inter-agency coordination, limited information sharing, and parallel interventions are common challenges in fragile and resource-constrained contexts (Ozoike et al., 2019; Mule, 2013; FAO, 2018), often undermining coherence and sustainability of development initiatives.

Accountability mechanisms such as complaints desks, suggestion boxes, community feedback sessions, and reporting procedures were acknowledged by 66% of respondents. However, only 41% believed these mechanisms functioned reliably. Qualitative accounts further revealed delays in feedback responses, low community awareness of available channels, and limited documentation or follow-up of reported concerns. Community members noted that feedback rarely translates into visible corrective action, which erodes trust and transparency. These observations align with findings from earlier studies indicating that while accountability structures may exist on paper, their effectiveness depends on institutional responsiveness, community engagement, and the availability of monitoring resources (UNEP, 2019; Sibanda, Obange & Awuor, 2017).

Triangulation of the quantitative indicators, qualitative narratives, and previous literature points to an interconnected pattern: capacity deficits weaken coordination processes, and both factors collectively undermine accountability. For example, inadequate staffing and limited data management skills constrain information flow, which affects joint planning, reporting, and timely response to community complaints. Likewise, weak coordination systems reduce stakeholder visibility, thereby affecting transparency and downward accountability. These interdependencies mirror findings from earlier governance and development studies, which emphasize that capacity, coordination, and accountability function as mutually reinforcing pillars of effective programme implementation.

Table 3: Institutional Capacity, Coordination, and Accountability in Solid Waste Management in Garissa Township

	Governance Dimension
	Indicator Assessed
	Municipal Staff (%)
	Community Leaders (%)
	Households (%)

	Capacity
	Adequacy of technical and human resources
	46%
	40%
	—

	
	Adequacy of equipment and logistical support
	42%
	38%
	—

	
	Perceived adequacy of service coverage
	—
	—
	58% report inadequate coverage

	Coordination
	Effective coordination across county departments
	44%
	39%
	—

	
	Collaboration with private waste operators
	41%
	36%
	33% report inconsistent services

	
	Engagement with community structures
	38%
	42%
	30% report minimal engagement

	Accountability
	Responsiveness to complaints
	—
	38%
	32%

	
	Consistency in enforcement of regulations
	40%
	35%
	30%

	
	Availability of feedback/reporting channels
	36%
	34%
	28%



2.5 4.Key governance challenges that affect sustainable solid waste management in the Garissa Township.

The findings presented in Table 4 indicate that governance challenges significantly hinder sustainable solid waste management in Garissa Township. Quantitative data reveal that 63% of municipal staff, 59% of community leaders, and 57% of households identified inadequate funding and limited resources as the primary constraint. Qualitative narratives reinforced this, with respondents noting that insufficient budgets and lack of equipment, such as waste collection trucks and protective gear, often delay collection schedules and enforcement activities. One municipal officer explained: 
“We sometimes leave waste uncollected for days because there are not enough trucks or personnel to cover all wards.”

Weak enforcement of policies and bylaws was another major challenge, reported by 46% of municipal staff, 42% of community leaders, and 55% of households. Interviews revealed that enforcement is inconsistent due to limited staffing, lack of monitoring tools, and unclear accountability structures. Residents highlighted that: 
“Irregular waste collection and non-compliance by businesses and households persist because penalties are rarely applied”.

Limited stakeholder engagement was also a prominent issue, with 48% of municipal staff, 51% of community leaders, and 50% of households indicating that communities, informal waste collectors, and private operators are often excluded from decision-making. Qualitative insights emphasized that this reduces compliance, accountability, and public ownership of solid waste management initiatives. Poor coordination among institutions (44% of municipal staff, 40% of community leaders, 38% of households) and limited monitoring and accountability mechanisms (41% of municipal staff, 39% of community leaders, 35% of households) further exacerbate governance challenges. Respondents highlighted overlaps in responsibilities between departments and gaps in performance tracking, which undermine efficiency.

These findings are consistent with previous studies. Massoud et al. (2019) and Das et al., (2019) emphasize that inadequate funding, weak enforcement, limited community participation, and poor institutional coordination are common governance constraints in developing urban centers, often limiting sustainable waste management outcomes. NEMA (2019) similarly notes that lack of oversight and weak accountability systems in Kenyan municipalities contribute to inconsistent service delivery and low compliance with environmental regulations.

Overall, the triangulation of quantitative and qualitative data indicates that inadequate resources, weak enforcement, limited engagement, and poor institutional coordination are the primary governance challenges in Garissa Township.


Table 4: Key Governance Challenges Affecting Sustainable Solid Waste Management in Garissa Township
	Governance Challenge
	Municipal Staff (%)
	Community Leaders (%)
	Households (%)

	Inadequate funding/resources
	63%
	59%
	57%

	Weak enforcement of policies/bylaws
	46%
	42%
	55%

	Limited stakeholder engagement/participation
	48%
	51%
	50%

	Poor coordination among institutions
	44%
	40%
	38%

	Limited monitoring and accountability
	41%
	39%
	35%



4. Conclusion

The study reveals that while Garissa Township has multiple policy and regulatory frameworks governing solid waste management, implementation is inconsistent due to limited resources, weak enforcement, and inadequate institutional capacity. Key policy gaps including unclear guidelines, low public participation, and limited integration of informal actors undermine effectiveness. Institutional weaknesses in capacity, coordination, and accountability further hinder service delivery, while governance challenges such as insufficient funding, poor enforcement, and minimal stakeholder engagement exacerbate inefficiencies. Overall, sustainable solid waste management in Garissa Township is constrained by interconnected policy, institutional, and governance deficiencies, highlighting the need for strengthened enforcement, capacity building, coordinated institutional frameworks, and inclusive stakeholder participation.

5. KEY RECOMMENDATIONS 

To improve solid waste management in Garissa Township, it is recommended to strengthen policy implementation by enforcing existing laws and providing clear guidelines for waste segregation and recycling. Institutional capacity should be enhanced through increased staffing, technical training, and provision of equipment and financial resources. Coordination and accountability can be improved via structured interdepartmental platforms, transparent monitoring, and feedback mechanisms. Stakeholder participation and public awareness should be promoted by engaging communities, informal collectors, and private operators in decision-making and conducting regular education campaigns. Securing sustainable funding and fostering multi-sector collaboration will further support effective and sustainable waste management (Oguge, 2019).
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Given this relatively large population of households, Cochran’s (1977) formula for sample size determination
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