


Innovative Approaches for Strengthening Community Engagement in Rural Road Maintenance: Insights from Babati District Council, Tanzania

Abstract
Rural road maintenance is critical for economic growth, social integration, and improved quality of life, yet many developing countries face persistent challenges, including limited funding, weak institutional capacity, and low technical expertise. In Tanzania, community participation has emerged as a potential strategy to complement formal maintenance efforts, but its effectiveness remains inconsistent. This study explores innovative approaches for strengthening community engagement in rural road maintenance within Babati District Council. Guided by Participatory Development Theory, a mixed-methods approach (quantitative and qualitative) was employed, including structured questionnaires with 399 randomly selected community members and key informant interviews with local leaders and TARURA officials. Descriptive statistics were applied in analysing quantitative data whereas content analysis techniques were employed in analysing qualitative data.  Findings reveal that digital tools (mobile applications and GIS), capacity-building programs, financial and non-financial incentives, multi-stakeholder collaboration, and awareness campaigns significantly enhance community participation. The study further demonstrates that such approaches increase ownership, accountability, and sustainability of road maintenance initiatives. Digital platforms facilitated real-time reporting and decision-making, while training programs equipped residents with technical skills for effective involvement. Incentives and recognition reinforced long-term engagement, and collaborative efforts among government, private sector, and communities ensured alignment with local priorities. These results confirm that innovative, context-specific strategies operationalize participatory principles, enabling communities to actively contribute to infrastructure development. The study provides practical insights for policymakers and development practitioners seeking to enhance community-driven road maintenance, ultimately contributing to sustainable rural infrastructure development in Tanzania and similar contexts.
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1. INTRODUCTION
Road maintenance is a cornerstone of sustainable infrastructure, serving as a foundation for economic growth, social integration, and improved quality of life (Vijayakumar et al., 2022). Well-maintained roads facilitate the movement of people and goods, enhance trade, and ensure access to essential services. Globally, evidence shows that efficient road networks can reduce vehicle operating costs by up to 30%, shorten travel times, and improve road safety (Ehsani et al., 2023). The World Bank (2023) further estimates that poor road conditions cost developing countries nearly 2% of their annual GDP, highlighting the critical importance of effective road maintenance investments(Masi & Abidin, 2025).
Despite its importance, many developing countries continue to face challenges in road maintenance, including insufficient funding, weak institutional capacity, and limited technical expertise, leading to deteriorating infrastructure that hampers socio-economic development (Ibanga & Akpan, 2024). In contrast, developed nations often integrate road maintenance into long-term transportation policies and allocate significant resources to ensure network sustainability, such as the United States’ $92 billion annual investment in highway maintenance and Germany’s €5 billion allocation for its Autobahn (Chepng & Kimutai, 2021). While such approaches have enhanced the durability of transport networks, they are not easily replicable in resource-constrained contexts, which necessitates alternative solutions (Dearden & Rizvi, 2008).

In low- and middle-income countries, community participation has emerged as a complementary approach to address maintenance challenges (Godthelp & Ksentini, 2024). By involving local residents in planning, execution, and monitoring, governments can increase accountability, reduce costs, and ensure that road projects align with community priorities (Rijal, 2023). Successful cases such as Brazil’s participatory budgeting and Australia’s Roads to Recovery Program demonstrate how community-driven approaches can improve transparency and foster ownership of infrastructure (Gbadegesin et al., 2022). However, in developing nations, the outcomes of such initiatives remain inconsistent due to poverty, corruption, and weak governance structures (Nugroho et al., 2022). In sub-Saharan Africa, where only 34% of the rural population lives within two kilometres of an all-season road (Kaiser & Barstow, 2022), community involvement in road maintenance has gained increasing attention. Programs such as the African Development Bank’s Rural Access and Mobility Program (RAMP) have attempted to embed community participation in road rehabilitation, but results have been mixed due to funding gaps, political instability, and institutional weaknesses(Lupton et al., 2021).

Similarly, in Tanzania, road infrastructure is central to national development, particularly in rural areas where roads provide access to markets, schools, and health services (Almasi & Rafael, 2025; Dumas & Játiva, 2025; Mhina & Magesa, 2025). Yet, maintenance remains a persistent challenge, with many rural roads falling into disrepair due to inadequate funding, poor planning, and weak institutional oversight (Mazele & Amoah, 2022; Mhina & Magesa, 2025). The government has attempted to address these gaps through initiatives such as the Tanzania Social Action Fund (TASAF), which integrates community participation into road works (Maswe et al., 2023). Nevertheless, results have been uneven, with many projects suffering from low quality standards, inconsistent community participation, and limited long-term sustainability.

This situation underscores a critical problem: although community engagement is widely recognized as a means of addressing resource and capacity constraints in rural road maintenance, the approaches applied in Tanzania have yielded mixed outcomes. Existing studies emphasize the potential benefits of community participation but fall short of identifying innovative engagement strategies that are tailored to the specific socio-economic and institutional realities of rural districts. The research gap therefore lies in the limited understanding of how novel approaches to community engagement can be leveraged to overcome persistent barriers and ensure more sustainable rural road maintenance outcomes.
Undertaking this study is important because it explores innovative approaches for strengthening community engagement in rural road maintenance within Babati District Council. By focusing on locally relevant strategies, the research contributes to both policy and practice, offering practical insights into how communities can play a more effective role in sustaining rural transport infrastructure. The findings are expected to support Tanzania’s development goals while also providing valuable lessons for other developing nations facing similar challenges in balancing infrastructure sustainability with limited resources.


2. LITERATURE REVIEW AND THEORETICAL FRAMEWORK
2.1. Literature Review
Several studies have demonstrated that community education and awareness programs can significantly enhance participation in road maintenance activities. Lufeng et al. (2020) observed that structured awareness campaigns within public infrastructure projects led to a measurable increase in voluntary participation. Moreover, the integration of digital technologies, such as Geographic Information Systems (GIS) and mobile reporting applications, has facilitated more efficient community involvement in monitoring road conditions. Johnson et al. (2024) highlighted that these tools enabled real-time reporting of infrastructure defects, improving the timeliness and effectiveness of maintenance interventions. In addition, incentive-based participation models including both financial and non-financial rewards have proven effective in sustaining long-term engagement. Marson et al. (2023) found that well-designed incentive programs encouraged enduring community commitment, emphasizing the importance of tailoring engagement strategies to local socio-economic contexts.

Despite these potential benefits, several challenges hinder the effectiveness of such strategies, particularly regarding accessibility, governance, and sustainability. In some regions, limited access to digital technologies constrains the impact of mobile-based monitoring tools. Sindakis and Showkat (2024) reported that unreliable internet connectivity and low smartphone penetration rates significantly affected the adoption of digital solutions for road maintenance. Similarly, financial limitations can compromise incentive-driven participation models. Ayibam (2023) found that while monetary incentives initially increased engagement, their long-term sustainability was often undermined by inconsistent funding mechanisms. Public-private partnerships (PPPs) have been explored as an alternative mechanism to strengthen engagement, particularly where government resources are limited. Uddin (2024) demonstrated that collaborations between public agencies and private entities enhanced the efficiency of maintenance efforts, although bureaucratic inefficiencies and misaligned priorities sometimes slowed progress.

Empirical evidence further underscores the critical role of capacity-building initiatives in promoting community engagement. Training programs aimed at equipping community members with technical skills have been shown to improve both participation and project outcomes. Brian and Olango (2024) reported that structured capacity-building efforts resulted in higher-quality maintenance work and increased community ownership of projects. However, the effectiveness of such initiatives often depends on sustained institutional support. Sharp et al. (2024)noted that in the absence of continuous governmental oversight, community-led efforts tend to decline over time.

Structured awareness campaigns also have a positive influence on participation trends. Goel et al. (2024) highlighted that targeted sensitization programs raised awareness of road maintenance responsibilities, resulting in improved participation rates. Similarly, Bilderback (2024)emphasized the importance of integrating training programs with structured incentives to create a more sustainable engagement model. Collectively, these findings indicate that a multi-faceted approach combining education, technology, financial incentives, and strong institutional support is essential to foster meaningful and sustained community participation in road maintenance projects.

2.2. Theoretical Framework
This study was guided by Participatory Development Theory (PDT), which provides critical insights into the role of community participation in rural road maintenance projects. PDT was conceptualised by Paulo Freire, a Brazilian educator and philosopher, in the 1970s (Shekhar et al., 2025). Freire’s seminal work, Pedagogy of the Oppressed (1970), laid the foundation for participatory approaches in development by challenging traditional top-down models that treated communities as passive recipients rather than active agents of change. Freire emphasized dialogue, collaboration, and mutual learning between development practitioners and local communities, advocating for the empowerment of communities through active engagement in all stages of development projects, including planning, implementation, monitoring, and evaluation (Rijal, 2023). This participatory approach ensures that development initiatives are responsive to local needs and are more likely to be sustainable over the long term.
The relevance of PDT to this study lies in its alignment with the research objective which examined how innovative approaches enhance community engagement in decision-making and implementation of rural road maintenance in Babati District Council, demonstrating how participatory involvement contributes to more effective, accountable, and sustainable infrastructure outcomes in line with Participatory Development Theory. PDT assumes that local communities possess valuable knowledge, skills, and resources that can meaningfully contribute to project success. By promoting local ownership, the theory suggests that participatory approaches enhance accountability, transparency, and social capital, while reducing the inefficiencies often associated with top-down development models (Freire, 1970).
PDT’s primary strength is its emphasis on empowerment and inclusivity. By actively involving community members, it fosters a sense of responsibility and ownership, which are essential for the success and sustainability of development initiatives. Moreover, participatory approaches ensure that interventions are tailored to the preferences and needs of local populations, increasing their relevance and overall effectiveness (Moore et al., 2021). However, the theory is not without limitations. Participatory approaches can be time-consuming and resource-intensive, often requiring significant capacity-building and coordination. Their success also depends on the presence of functional local institutions and governance structures; in contexts where these are weak or absent, community engagement may be difficult to implement effectively, potentially resulting in project delays or failures (Moore et al., 2021).

Overall, PDT provides a robust framework for understanding how innovative strategies can strengthen community engagement in rural road maintenance projects, as explored in Babati District Council. It highlights the importance of active participation in decision-making and project implementation to achieve sustainable and contextually relevant infrastructure outcomes.

3. METHODOLOGY
3.1. Description of the Study Area
The study was undertaken in Babati District Council, situated in Manyara Region, which encompasses both rural and semi-urban settlements. The district’s road network comprises approximately 223.5 km of trunk roads, complemented by numerous feeder roads that link communities to essential services, including markets, schools, and healthcare facilities, many of which are maintained by TARURA. Despite these critical connections, a substantial portion of the roads remains in poor condition, creating significant transportation challenges and limiting opportunities for local economic development. These conditions underscore the importance of active community involvement in road maintenance, as participatory approaches can enhance accountability, ownership, and sustainability of infrastructure projects. Consequently, Babati District provides a suitable setting to examine the innovative approaches for strengthening community engagement in rural road maintenance initiatives. A sketch map of the study area is illustrated in Figure 1.
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Figure1: Sketch map showing the study area

3.2. Study Population
The study focused on community members who actively participate in rural road maintenance initiatives within Babati District Council. These individuals are involved in essential activities such as planning, implementation, and monitoring of road projects, offering critical perspectives on the scope and effectiveness of community engagement the central theme of this research. With a population of approximately 129,572 (2022 National Census) and a wide range of socio-economic characteristics, Babati District provides a compelling context to investigate how innovative approaches can strengthen community participation. The setting also allows for the examination of how engagement levels and their impacts differ across various demographic and social groups, highlighting the potential for locally tailored strategies to enhance the sustainability and effectiveness of rural road maintenance projects.
3.3. Sampling Procedure
The study used a simple random sampling approach to select community members actively involved in road maintenance projects, ensuring that each individual within the target population had an equal chance of being included. This approach was particularly appropriate for the diverse population of Babati District Council, as it helped minimize selection bias and strengthen the credibility of the study’s findings.
In addition, key informants were identified through purposive sampling to gather specialized knowledge and insights critical to the research. These included local leaders, the project manager, and the TARURA Regional Manager, all of whom play a direct role in road maintenance activities and policy execution. By combining simple random sampling for community members with purposive sampling for key informants, the study was able to obtain both representative data and detailed, context-specific perspectives, providing a comprehensive understanding of community participation in rural road maintenance initiatives.
3.4. Sample Size
The sample size for this study was determined using the Yamane formula, taking into account practical considerations related to the target population of 129,572. Yamane (1967) emphasizes that a sample should be adequately representative to enable the results to be generalized to the broader community. Using a 95% confidence level and a 5% margin of error, the formula was applied to calculate an appropriate sample size. Based on this calculation, a total of 399 community members were selected from Babati District Council to participate in the study.


Whereby n is the sample size, N is the population size, and e is the margin of error.
So, 
	 


3.5. Data Collection Methods
[bookmark: _GoBack]This study employed a mixed-methods approach to explore innovative strategies for strengthening community engagement in rural road maintenance in Babati District Council, Tanzania. Structured questionnaires were used to collect quantitative data from community members actively involved in road maintenance initiatives. The instrument was specifically designed to assess the extent and quality of community participation, examining involvement in planning, implementation, and monitoring of road maintenance activities. Predominantly composed of closed-ended questions, the questionnaires facilitated uniform responses and enabled systematic statistical analysis. The data provided comprehensive insights into how community members contribute to the sustainability of rural road infrastructure and the effectiveness of engagement strategies.

In addition, key informant interviews were conducted to gather qualitative data from individuals with specialized knowledge and direct involvement in rural road maintenance projects. The key informants included local leaders (LD), the project manager (PM), and the TARURA Regional Manager (TRM). These interviews explored innovative approaches for strengthening engagement and sustaining rural road infrastructure.
3.6. Data Analysis
In order to examine innovative approaches for strengthening community engagement in rural road maintenance, this study employed a mixed-methods approach, combining quantitative and qualitative data analysis techniques. Quantitative data were analysed using descriptive statistics, including frequencies, percentages, and mean scores, to assess the prevalence and perceived effectiveness of various innovative strategies, such as digital monitoring tools, structured training programs, and incentive-based participation models. Qualitative data, collected through key informant interviews, were analysed using content analysis, with participants’ responses presented in the form of direct quotes. This approach allowed the study to capture detailed insights into best practices, challenges, and practical experiences in implementing innovative approaches to enhance community participation in road maintenance initiatives.
4. RESULTS AND DISCUSSION
4.1. Demographic Characteristics of Respondents
This section presents the demographic characteristics of respondents, providing essential context for understanding community engagement in rural road maintenance projects within Babati District Council. Key attributes analysed include age, gender, education, employment status, income, and proximity to road projects, which collectively explain patterns of participation in planning, implementation, and monitoring activities.

As shown in Table 1, the majority of respondents were male (61.2%), indicating higher male involvement in road maintenance compared to females (38.8%). However, the substantial female participation challenges traditional gender norms and aligns with Kamuzora (2024), who highlighted the increasing role of women in community development initiatives.


[bookmark: _Toc198199010]Table 1: Frequency Distribution of Respondents by Demographic Characteristics (n=399)
	Demographic Characteristics
	Frequency
	Percent (%)

	Gender
	
	

	Male
	244
	61.2

	Female
	155
	38.8

	Age Group
	
	

	Below 20 years
	55
	13.8

	20–29 years
	97
	24.3

	30–39 years
	111
	27.8

	40–49 years
	95
	23.8

	50 and above years
	41
	10.3

	Level of Education
	
	

	No formal education
	24
	6.0

	Primary education
	43
	10.8

	Secondary education
	126
	31.6

	Tertiary education
	111
	27.8

	Degree
	95
	23.8

	Employment Status
	
	

	Employed
	69
	17.3

	Self Employed
	251
	62.9

	Unemployed
	79
	19.8

	Household Income (TSH/Month)
	
	

	Less than 100,000
	0
	0.0

	100,000–300,000
	149
	37.3

	300,001–500,000
	72
	18.0

	500,001–1,000,000
	178
	44.7

	More than 1,000,000
	0
	0.0

	Proximity to the Project (in km)
	
	

	Less than 1Km
	0
	0.0

	1–3 Km
	296
	74.2

	More than 3Km
	103
	25.8


Regarding age, most respondents were aged between 20 and 49 years, with the 30–39 age group representing the largest proportion (27.8%), followed by 20–29 years (24.3%) and 40–49 years (23.8%). This suggests that youths and middle-aged adults are the most active participants in road maintenance projects, consistent with Chen et al. (2023), who noted that middle-aged individuals typically participate more in community initiatives, while lower engagement among younger and older residents reflects limited capacity or competing responsibilities.

In terms of education, the majority of respondents had completed at least secondary school, with 31.7% holding secondary qualifications, 27.9% possessing tertiary education, and 23.8% having a degree. This indicates that the community is well-equipped to contribute both technically and administratively to road maintenance projects, contrasting with earlier studies that associated rural participation with lower literacy levels (W. Chen et al., 2021).

Employment status analysis showed that most respondents were self-employed (62.9%), reflecting flexible livelihoods that facilitate engagement in communal activities, consistent with Mdoe et al. (2024), who emphasises the prevalence of informal employment in rural Tanzania. Unemployed respondents (19.8%) were available but financially constrained, whereas formally employed individuals (17.3%) were limited by time despite potentially greater resources.
Analysis of income levels revealed that 44.5% of respondents earned between TZS 500,001 and 1,000,000, while 37.4% earned between TZS 100,000 and 300,000. This indicates a moderate-income population more likely to contribute labour and time rather than financial resources, supporting Moser and Bader (2022), who observed that wealthier individuals tend to participate less in grassroots initiatives.

Proximity to road projects also influenced participation, with 74.3% of respondents residing within 1–3 kilometres of the maintained roads. This supports the findings of Jung and Kim (2021) who reported that closer proximity enhances engagement due to a stronger sense of ownership and direct benefits from the infrastructure.

Overall, the demographic profile of Babati District Council highlights which community groups are most actively engaged in rural road maintenance and how socio-economic and spatial factors shape participation. These insights provide a foundation for designing innovative approaches to strengthen community engagement, directly reflecting the focus of this study on enhancing community participation in rural road maintenance initiatives.

4.2. Approaches for Enhancing Community Engagement in Rural Road Projects
This section presents findings that highlight innovative and context-specific approaches for enhancing community engagement in rural road maintenance within Babati District Council. The focus is on identifying approaches that promote active participation while ensuring that involvement is inclusive, sustainable, and driven by the community. Community responses on potential approaches are summarized in Table 2.
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	Items
	SD
	D
	N
	A
	SA
	Mean
	STD

	
	(%)
	(%)
	(%)
	(%)
	(%)
	
	

	The use of digital tools (e.g., mobile apps, GIS) improves community participation in road maintenance projects.
	0.0
	0.0
	8.3
	44.2
	47.5
	4.39
	0.639

	Training and capacity-building programs enhance community members' ability to contribute effectively to road maintenance.
	0.0
	0.0
	6.7
	43.3
	50.0
	4.43
	0.618

	Financial and non-financial incentives (e.g., stipends, public recognition) increase long-term community engagement in road maintenance activities.
	0.0
	0.0
	9.2
	43.3
	47.5
	4.38
	0.651

	Strong collaboration between the local government, the private sector, and community members fosters sustained participation in road maintenance.
	0.0
	0.0
	8.3
	39.2
	52.5
	4.44
	0.646

	Awareness campaigns and community sensitization efforts significantly improve public willingness to participate in road maintenance.
	0.0
	0.0
	10.0
	38.3
	51.7
	4.42
	0.668


Key: SD = Strongly Disagree (1), D = Disagree (2), N = Neutral (3), A = Agree (4), SA = Strongly Agree (5)
Table 2 presents findings on innovative approaches to strengthening community engagement in rural road maintenance projects in Babati District Council. The results indicate strong community support for strategies designed to foster participation, emphasizing digital tools, capacity-building initiatives, incentives, multi-stakeholder collaboration, and awareness campaigns.
One of the most prominent strategies identified is the use of digital tools, such as mobile applications and Geographic Information Systems (GIS). A substantial 91.7% of respondents (47.5% strongly agree and 44.2% agree) indicated that digital tools can enhance community participation, reflected by a high mean score of 4.39 and a standard deviation of 0.639. In Babati, where mobile phone access is relatively high even in rural areas, digital platforms could facilitate real-time reporting of road conditions, community feedback, and coordination of maintenance activities. As one key informant explained,

“… Mobile apps have the potential to transform how we communicate road issues; it would allow us to report problems directly to the authorities and receive updates on repairs quickly.” – TRM 

This illustrates how digital innovations can create a direct communication channel between community members and local authorities, promoting transparency, faster decision-making, and efficient resource allocation. GIS can also help monitor road conditions, prioritize maintenance, and engage stakeholders in data-driven decision-making. These findings align with Sebunya and and Gichuki  (2024), who demonstrated that digital tools significantly enhance community engagement and accountability in rural infrastructure programs.
Capacity-building programs were also highly valued. With 93.3% of respondents (50.0% strongly agree and 43.3% agree) and a mean score of 4.43, there is strong consensus that training is critical for effective community contribution. Babati’s predominantly rural population faces challenges related to limited formal education and technical expertise. As a project manager noted,

“… Training and capacity building programs in Babati do not meet the requirements of the community members.” – PM 

Providing training in road construction techniques, maintenance best practices, and safety standards can empower residents to actively participate in planning and executing road maintenance tasks. Such programs can be delivered in collaboration with local technical schools, NGOs, or government agencies, ensuring relevance and accessibility. This approach not only improves maintenance quality but fosters a sense of ownership and pride, consistent with Gbadegesin (2022), who reported that community-based technical training increases confidence, reduces dependency on external actors, and enhances infrastructure outcomes.
Incentive-based strategies also play a key role. A total of 90.8% of respondents (47.5% strongly agree and 43.3% agree) supported providing financial and non-financial incentives, reflected in a mean score of 4.38. In Babati, where many residents face economic constraints, small stipends or material rewards can offset the opportunity costs of participation, particularly for those dependent on subsistence farming or informal work. Public recognition, such as certificates or community ceremonies, can enhance social prestige and reinforce continued engagement. As one respondent highlighted,
“… Many people are reluctant to participate in road maintenance because they struggle to meet their basic needs. Small financial rewards or public acknowledgment can make a big difference, especially when they see how their involvement benefits the community and brings recognition.” – TRM 

This underscores the critical role of combining financial incentives with social recognition to foster sustained participation, a finding supported by Kinsbergen et al. (2022) who noted that such approaches increase long-term engagement in development initiatives.

Collaboration among local government, private sector actors, and community members emerged as another key factor for effective participation. Respondents agreed on the importance of a multi-stakeholder approach. One key informant stated,

“… The involvement of local authorities, private companies, and the community is essential for ensuring that everyone has a role to play in road maintenance. Without their cooperation, the resources and expertise needed to address the maintenance needs of our roads may not be effectively mobilized.” – TRM 
This aligns with survey findings showing strong support for partnerships. In Babati, collaboration with private companies and civil society organizations can provide technical expertise, funding, and resources to support road maintenance, while ensuring that community needs are incorporated into planning and execution. Another key informant noted,

“… When the community, government, and private sector come together, we see a more coordinated effort, leading to better results and a stronger sense of ownership.” – LD 
Collaborative approaches have been shown to reduce duplication, improve resource use, and increase project ownership, consistent with Khan et al. (2022).

Finally, awareness campaigns and community sensitization were identified as essential for improving participation. With 89.2% of respondents (51.7% strongly agree and 38.3% agree) and a mean score of 4.42, the findings suggest that well-informed communities are more likely to engage in road maintenance projects. Utilizing local radio, posters, and community forums can complement traditional communication methods, ensuring outreach to remote areas with limited digital access. This approach aligns with Oladipo et al. (2025) who found that community sensitization significantly enhances civic engagement and reduces inequalities in infrastructure participation. Sensitization fosters greater understanding of the benefits of road maintenance, encourages collective responsibility, and strengthens proactive participation.


4.3. Relationship Between Participatory Development Theory and Study Findings
The findings of this study strongly support the principles of Participatory Development Theory (PDT), which emphasizes community empowerment, dialogue, and active engagement in processes (Lansing et al., 2023). The high level of support for digital tools, with 91.7% of respondents agreeing that mobile apps and GIS can enhance community participation, reflects PDT’s assertion that communities possess valuable knowledge and capacities that, when effectively mobilized, contribute to project success. Digital platforms provided channels for direct communication, transparency, and collaborative decision-making, demonstrating how innovative approaches operationalize the theory’s call for participatory engagement (Sebunya & Gichuki, 2024).

Similarly, the strong consensus on capacity-building programs (93.3% agreement) underscores the theory’s focus on empowerment and skill development (Lucien & Amolo, 2025). By equipping community members with technical knowledge and practical skills for road maintenance, training initiatives enabled residents to meaningfully participate in planning and implementation activities, fostering ownership and accountability as PDT advocates. This finding aligns with Freire’s (1970) emphasis on mutual learning and community-driven problem-solving, illustrating that empowerment is central to sustainable development outcomes.
Incentive-based strategies, endorsed by 90.8% of participants, further illustrate the alignment between the study’s findings and PDT. Combining financial and social recognition addressed both economic and motivational barriers, promoting sustained engagement. This mirrors the theory’s principle that participatory approaches increase commitment, social capital, and shared responsibility, ensuring that development initiatives are contextually relevant and community-driven (Gbadegesin et al., 2022). Likewise, multi-stakeholder collaboration and sensitization campaigns reinforced participatory ideals by facilitating dialogue among local authorities, private actors, and residents, thereby enhancing accountability, transparency, and inclusivity in decision-making processes (Touchton et al., 2023)

Overall, the study demonstrates that innovative approaches to strengthening community engagement digital tools, capacity-building, incentives, collaboration, and awareness campaigns are consistent with PDT’s core assumptions and principles. These findings confirm that when communities are actively involved in rural road maintenance initiatives, as seen in Babati District Council, the outcomes are more sustainable, contextually relevant, and reflective of local priorities, thereby validating the applicability of Participatory Development Theory to real-world infrastructure projects.


5. CONCLUSION AND POLICY IMPLICATIONS
This study demonstrates that innovative approaches digital tools, capacity-building programs, incentive mechanisms, multi-stakeholder collaboration, and awareness campaigns can significantly strengthen community engagement in rural road maintenance projects in Babati District Council. The findings show that communities are willing and able to participate actively when provided with the appropriate tools, skills, and motivations, confirming that participatory approaches lead to more sustainable and contextually relevant infrastructure outcomes.
Digital tools, such as mobile applications and GIS platforms, were particularly effective in enabling real-time reporting, improving transparency, and facilitating collaborative decision-making. Capacity-building programs enhanced residents’ technical skills and confidence, fostering a sense of ownership and responsibility for road maintenance tasks. Similarly, financial and non-financial incentives, including stipends and public recognition, addressed both economic and motivational barriers, promoting long-term engagement. Multi-stakeholder collaboration and structured awareness campaigns further strengthened participation by ensuring that local priorities were incorporated into planning and implementation processes.

The study underscores the relevance of Participatory Development Theory, which emphasizes empowerment, dialogue, and inclusive decision-making. By applying PDT principles, the research illustrates how community knowledge, skills, and social capital can be mobilized to improve infrastructure outcomes, increase accountability, and enhance sustainability. These results highlight that local engagement is not only a complementary strategy to address funding and capacity constraints but also a key determinant of project success in rural contexts.

For policy and practice, the findings suggest that governments and development agencies should prioritize integrating digital monitoring systems, structured training, and incentive programs into rural road maintenance initiatives. Institutionalized collaboration among local authorities, private sector actors, and community organizations is crucial to leverage expertise, resources, and social capital. Additionally, regular awareness and sensitization campaigns can strengthen community understanding of road maintenance benefits and foster collective responsibility. Implementing these strategies will contribute to more resilient, participatory, and sustainable rural infrastructure development in Tanzania and similar contexts.

Limitation of the Study
A key limitation of this study is its reliance on self-reported data, which may introduce social desirability bias and lead to overestimation of participation in rural road maintenance activities. Additionally, the study is confined to Babati District, limiting generalizability to other regions with differing socio-economic, political, or infrastructural contexts. The cross-sectional design further restricts the ability to establish causal relationships or track changes in community engagement over time. These limitations suggest opportunities for future research, including longitudinal studies to assess trends in participation, comparative studies across multiple districts or regions to enhance generalizability, and mixed-method approaches that incorporate observational and institutional data to validate self-reported behaviour. Future studies could also explore additional contextual factors such as cultural norms, leadership dynamics, and policy frameworks that may shape community involvement in rural road maintenance.


Consent 
As per international standards or university standards, respondents’ written consent has been collected and preserved by the author(s).

[bookmark: _Hlk197682619][bookmark: _Hlk180402183][bookmark: _Hlk183680988]Disclaimer (Artificial intelligence)
Author(s) hereby declare that NO generative AI technologies such as Large Language Models (ChatGPT, COPILOT, etc.) and text-to-image generators have been used during the writing or editing of this manuscript. 


REFERENCE
Almasi, J., & Rafael, L. (2025). Level of Community Participation in Rural Road Maintenance Projects : Insights from Babati District. Asian Journal of Education and Social Studies, 51(9), 826–839.
Ayibam, J. N. (2023). Key Legal and Policy Initiatives to Strengthen U.S. Public Infrastructure and Economic Stability. Pinisi Journal of Art, Humanity and Social Studies, 3(6), 409–419.
Bilderback, S. (2024). Integrating training for organizational sustainability: the application of Sustainable Development Goals globally. European Journal of Training and Development, 48(7–8), 730–748. https://doi.org/10.1108/EJTD-01-2023-0005
Brian, S., & Olango, O. J. (2024). Project Contractors’ Capacity and Performance of Road Construction Projects in Uasin Gishu County, Kenya. Journal of Entrepreneurship & Project Management, 8(6), 88–112. https://doi.org/10.53819/81018102t2424
Chen, C. C., Lan, Y. L., & Yan, Y. H. (2023). Empirical study on the factors influencing the successful aging of the middle-aged and older adult community volunteers. Frontiers in Public Health, 11(10), 1–8. https://doi.org/10.3389/fpubh.2023.1140965
Chen, W., Ren, H., Wang, N., Xiong, Y., & Xu, F. (2021). The relationship between socioeconomic position and health literacy among urban and rural adults in regional China. BMC Public Health, 21(1), 1–10. https://doi.org/10.1186/s12889-021-10600-7
Chepng, J., & Kimutai, G. (2021). Integrated Planning and Resource Allocation As Project Management Skills on Sustainability of Road Projects. International Academic Journal of Information Sciences and Project Management |, 3(6), 443–460. https://iajournals.org/articles/iajispm_v3_i6_443_460.pdf
Dearden, A., & Rizvi, H. (2008). Participatory IT Design and Participatory Development: A comparative review. PDC’08: Experiences and Challenges, Participatory Design Conference, Indiana University, Bloomington, Indiana, USA, October 1-4, 2008. [Conference or Workshop Item], 1–11.
Dumas, C., & Játiva, X. (2025). Better Roads, Better Off? Evidence on Upgrading Roads in Tanzania. World Bank Economic Review, 39(1), 104–123. https://doi.org/10.1093/wber/lhae017
Ehsani, J. P., Michael, J. P., & MacKENZIE, E. J. (2023). The Future of Road Safety: Challenges and Opportunities. Milbank Quarterly-A Multidisciplinary Journal of Population Health and Health Policy, 101(S1), 613–636. https://doi.org/10.1111/1468-0009.12644
Gbadegesin, J. T., Ojekalu, S., Komolafe, M. O., & Oyewole, M. O. (2022). Underlying factors for effective collective decision on community-driven infrastructure in developing countries. International Journal of Construction Management, 22(11), 2121–2133. https://doi.org/10.1080/15623599.2020.1768325
Godthelp, H., & Ksentini, A. (2024). Specific road safety issues in low-and middle income countries (LMICs): an overview and some illustrative examples. Traffic Safety Research, 8(11), 1–23. https://doi.org/10.55329/sdtu9515
Goel, R., Tiwari, G., Varghese, M., Bhalla, K., Agrawal, G., Saini, G., Jha, A., John, D., Saran, A., White, H., & Mohan, D. (2024). Effectiveness of road safety interventions: An evidence and gap map. Campbell Systematic Reviews, 20(1), 1–261. https://doi.org/10.1002/cl2.1367
Ibanga, S. E., & Akpan, A. M. (2024). Road infrastructure and socio-economic development in Akwa Ibom State, Nigeria. Admiralty Journal of Multidisciplinary Research, 1(2), 351–367.
Johnson, O. B., Olamijuwon, J., Cadet, Emmanuel, Osundare, Soji, O., Weldegeorgise, & Wondaferew, Y. (2024). Developing Real-Time Monitoring Models to Enhance Operational Support and Improve Incident Response Times. International Journal Of Engineering Research And Development, 20(11), 1296–1304.
Jung, E., & Kim, Y. C. (2021). Commuting, Communication, and Community Engagement From a Communication Infrastructure Theory Perspective. Communication Research, 48(5), 740–766. https://doi.org/10.1177/0093650218801745
Kaiser, N., & Barstow, C. K. (2022). Rural Transportation Infrastructure in Low-and Middle-Income Countries: A Review of Impacts, Implications, and Interventions. Sustainability (Switzerland), 14(4), 1–48. https://doi.org/10.3390/su14042149
Khan, I. S., Kauppila, O., Fatima, N., & Majava, J. (2022). Stakeholder interdependencies in a collaborative innovation project. Journal of Innovation and Entrepreneurship, 11(1), 1–17. https://doi.org/10.1186/s13731-022-00229-0
Kinsbergen, S., Koch, D. J., Plaisier, C., & Schulpen, L. (2022). Long-Lasting, But Not Transformative. An Ex-post Sustainability Study of Development Interventions of Private Development Initiatives. European Journal of Development Research, 34(1), 51–76. https://doi.org/10.1057/s41287-020-00346-0
Lansing, A. E., Romero, N. J., Siantz, E., Silva, V., Center, K., Casteel, D., & Gilmer, T. (2023). Building trust: Leadership reflections on community empowerment and engagement in a large urban initiative. BMC Public Health, 23(1), 1–25. https://doi.org/10.1186/s12889-023-15860-z
Lucien, N., & Amolo, A. (2025). Stakeholder Engagement Strategies and Road Construction Project Performance. International Journal of Finance & Banking Studies (2147-4486), 14, 68–78. https://doi.org/10.20525/ijfbs.v14i1.3977
Lupton, N. C., Behnam, D., & Jiménez, A. (2021). Taking Advantage of Institutional Weakness? Political Stability and Foreign Subsidiary Survival in Primary Industries. Multinational Business Review, 2(3), 1–36.
Marson, F., Eagly, P., & Russell, O. M. (2023). Impact of Social Assistance Programs on Family Economic Welfare in Urban Environments: An Analysis of Equity and Community Engagement. Law and Economics, 17(3), 186–202. https://doi.org/10.35335/laweco.v17i3.44
Masi, E., & Abidin, N. I. (2025). FACTORS IDENTIFICATION FOR STRATEGIC FINANCIAL MANAGEMENT OF AN EFFECTIVE ROAD MAINTENANCE: A REVIEW. ASEAN Engineering Journal, 2(5), 9–18.
Maswe, G. M. M., Malisa, E. T., & Kazuzuru, B. B. (2023). Compliance drivers in community economic development projects: Analysis from Tanzania Social Action Fund (TASAF-III) beneficiaries’ perspectives. International Journal of Development and Sustainability, 12(10), 479–503.
Mazele, O., & Amoah, C. (2022). The causes of poor infrastructure management and maintenance in South African municipalities. Property Management, 40(2), 192–206. https://doi.org/10.1108/PM-06-2021-0042
Md Zia Uddin. (2024). The Cost of Coordination Failures: Impacts on Urban Development Projects and Citizen Services in Bangladesh. Open Access Indonesia Journal of Social Sciences, 8(1), 1922–1936. https://doi.org/10.37275/oaijss.v8i1.280
Mdoe, C. N., Kanire, E., & Erick, S. B. (2024). Determinants of Employability in the Informal Sector Among the Youth in Tanzania. African Journal of Empirical Research, 5(2021), 1632–1640.
Mhina, A., & Magesa, R. (2025). Challenges of Community Participation in Road Maintenance Projects. 2(03), 166–180. https://doi.org/10.56741/jscd.v2i03.1348
Moore, G., Campbell, M., Copeland, L., Craig, P., Movsisyan, A., Hoddinott, P., Littlecott, H., O’Cathain, A., Pfadenhauer, L., Rehfuess, E., Segrott, J., Hawe, P., Kee, F., Couturiaux, D., Hallingberg, B., & Evans, R. (2021). Adapting interventions to new contexts-the ADAPT guidance. The BMJ, 374(1), 1–10. https://doi.org/10.1136/bmj.n1679
Moser, S., & Bader, C. (2022). Why do people participate in grassroots sustainability initiatives? Different motives for different levels of involvement. Frontiers in Sustainability, 3(1), 1–18. https://doi.org/10.3389/frsus.2022.994881
Ngirwa Kamuzora, A. (2024). Factors Shaping Women’s Involvement in Community Development Projects: A Case of Mvomero Water Initiatives. East African Journal of Education and Social Sciences, 5(1), 33–43. https://doi.org/10.46606/eajess2024v05i01.0347
Nugroho, A. D., Cubillos T., J. P., Bopushev, S. T., Bozsik, N., Fehér, I., & Lakner, Z. (2022). Effects of Corruption Control on the Number of Undernourished People in Developing Countries. Foods, 11(7), 1–24. https://doi.org/10.3390/foods11070924
Oladipo, O. T., Dienagha, I. N., & Digitemie, W. N. (2025). Building Inclusive Growth Frameworks through Strategic Community Engagement in Energy Infrastructure Development Projects. Journal of Energy Research and Reviews, 17(1), 1–9. https://doi.org/10.9734/jenrr/2025/v17i1388
Rijal, S. (2023). The Importance of Community Involvement in Public Management Planning and Decision-Making Processes. Journal of Contemporary Administration and Management (ADMAN), 1(2), 84–92. https://doi.org/10.61100/adman.v1i2.27
Sebunya, J., & Gichuki, A. (2024). Digital Tools and Platforms for Enhancing Community Participation: A Review of Global Practices. EdinBurg Peer Reviewed Journals and Books Publishers International Journal of Scholarly Practice, 4(2), 54–67.
Sharp, A. R., Mpofu, N., Lankiewicz, E., Ajonye, B., Rambau, N. P., Dringus, S., Honermann, B., Erondu, N., Russell, A., Mwehonge, K., Aguiar, C., Ledan, N., & Kavanagh, M. M. (2024). Facilitators and barriers to community-led monitoring of health programs: Qualitative evidence from the global implementation landscape. PLOS Global Public Health, 4(6), 1–14. https://doi.org/10.1371/journal.pgph.0003293
Shekhar, A., Saurombe, M. D., & Joseph, R. M. (2025). From theory to practice: a participatory HR-led training programme for employee wellbeing. Frontiers in Organizational Psychology, 3(8), 1–15. https://doi.org/10.3389/forgp.2025.1624518
Sindakis, S., & Showkat, G. (2024). The digital revolution in India: bridging the gap in rural technology adoption. Journal of Innovation and Entrepreneurship, 13(1), 1–28. https://doi.org/10.1186/s13731-024-00380-w
Touchton, M., McNulty, S., & Wampler, B. (2023). Participatory Budgeting and Community Development: A Global Perspective. American Behavioral Scientist, 67(4), 520–536. https://doi.org/10.1177/00027642221086957
Vijayakumar, A., Mahmood, M. N., Gurmu, A., Kamardeen, I., & Alam, S. (2022). Social sustainability indicators for road infrastructure projects: A systematic literature review. IOP Conference Series: Earth and Environmental Science, 1101(2), 1–16. https://doi.org/10.1088/1755-1315/1101/2/022039
World-Bank. (2023). Global Road Safety Facility Annual Report.
Wu, L., Jia, G., & Zhang, P. (2020). Improving the effectiveness of public participation in public infrastructure megaprojects. International Journal of Managing Projects in Business, 13(7), 1522–1536. https://doi.org/10.1108/IJMPB-12-2018-0281
Yamane, Y. (1967). Sample Size Determination Formula. Journal of Scientific Research and Reports, 3(4), 1–12. https://doi.org/10.9734/jsrr/2020/v26i530263

1

image1.jpeg




