


Road Infrastructure and Economic Growth of UMP Zvataida Rural District: The Nexus of Engineering Workmanship and Rural Development in Zimbabwe


Abstract:
[bookmark: _Hlk216188084][bookmark: _Hlk216185442][bookmark: _Hlk216188182][bookmark: _Hlk216188120]This study examined how engineering workmanship in road construction under Zimbabwe’s Emergency Road Rehabilitation Programme (ERRP) and related emergency preparedness initiatives influences economic development in rural districts. It argues that high-quality workmanship in road works is a critical driver of economic growth, improved market access, reduced transport costs, increased investment, and employment creation particularly in underserved rural areas such as Uzumba Maramba Pfungwe (UMP) Zvataida Rural District of Mashonaland East Province. The study adopts a qualitative research approach, drawing on policy documents, project reports, stakeholder interviews, and field observations to gain in-depth insights into both the technical and socio-economic dimensions of road infrastructure development. Thus, the sample was selected using a purposive sampling technique and comprised participants from Zimbabwe’s Emergency Road Rehabilitation Programme in UMP Rural District including policymakers, government agencies, distribution companies, and consumers resulting in a sample size of 50 respondents. Data were collected through semi-structured interviews with government officials, local contractors, community leaders, and ERRP beneficiaries, as well as through on-site evaluations of selected road projects. Thematic analysis was used to interpret qualitative data, enabling the identification of recurring patterns related to workmanship quality, contractor performance, supervision mechanisms, funding timelines, and local capacity constraints. Findings indicate that the ERRP has resulted in improved road accessibility in over 70% of the assessed project sites, contributing to reduced travel times and enhanced linkage to local markets. However, participants reported persistent challenges in workmanship quality, with approximately 60% of respondents citing inadequate supervision and weak quality assurance procedures as major constraints. Field observations also revealed inconsistencies in drainage design, gravel compaction, and edge protection across several completed segments. Furthermore, nearly half of the interviewed stakeholders, that is 48% highlighted delays in funding disbursements as a key cause of compromised technical standards and reduced contractor performance. Consequently, the study concludes by stating that although ERRP interventions have delivered measurable improvements in road conditions within UMP, their long-term economic impact is hindered by workmanship deficiencies and limited institutional oversight. Thus, strengthening contractor capacity, enforcing rigorous supervision frameworks, and improving inter-agency coordination are essential in sustaining infrastructure gains and at the same time maximising rural economic development outcomes. Therefore, the study recommends targeted training for local contractors, enhanced monitoring systems, and better-aligned funding mechanisms to ensure durable and economically transformative road construction in rural districts.
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1.0 Introduction 
[bookmark: _Hlk213019169][bookmark: _Hlk213019232]Road infrastructure serves as a vital backbone for economic development by facilitating the efficient transport of goods and people, reducing vehicle operating costs, and integrating rural areas into broader markets (www.worldbank.org; www.un.org; www.trb.org; www.afdb.org).  Thus, efficient roads enable farmers and producers in remote areas such as Uzumba Maramba Pfungwe Rural District but popular known as UMP or UMP-Zvataida Rural District to access markets, healthcare, and education, thus promoting inclusive growth (NewsDay, 2021; The Herald, 2021; Zimbanews, 2023). Consequently, Zimbabwe, like many developing countries, faces significant challenges in maintaining its road network, particularly in rural districts such as UMP where poor road conditions undermine economic potential and perpetuate poverty (NewsDay, 2021; The Herald, 2021; Zimbanews, 2023). Yet, roads are critical in linking producers with markets, thus enabling the movement of inputs and outputs at reduced costs (NewsDay, 2021; Zimbanews, 2023). Accordingly, improved road infrastructure lowers vehicle operating costs by minimizing travel time, fuel consumption, and wear and tear on vehicles, which cumulatively enhance economic productivity (The Herald, 2021; Zimbanews, 2023). Furthermore, integrating rural areas into the national economy through reliable road networks encourages investments and access to social services, and thereby stimulating overall socio-economic development (Ayemba, 2021). Thus, this is particularly vital in agricultural oriented communities such as UMP where timely access to markets can influence incomes and livelihoods (NewsDay, 2021; Zimbanews, 2023).
[bookmark: _Hlk213019746][bookmark: _Hlk216167654][bookmark: _Hlk216166907][bookmark: _Hlk210077476][bookmark: _Hlk210077771]That said, it is worth noting that Zimbabwe’s road network has suffered considerable damage from extreme weather events such as heavy rains and floods, leading to widespread deterioration of road surfaces and infrastructure (NewsDay, 2021; The Herald, 2021). For example, by 2021, a large proportion of the country’s roads were classified in fair or poor condition, prompting the government to declare a state of disaster for roads under Statutory Instrument (SI) 47 of 2021 (The Herald, 2021; Southern Eye, 2022; The Zimbabwe Independent, 2023). Consequently, this declaration led to the launch of the Emergency Road Rehabilitation Programme (ERRP), aimed at rapidly restoring key road networks to improve transport and economic activities (Southern Eye, 2022; The Zimbabwe Independent, 2023; Zimbanews, 2023). Consequently, recognizing the ongoing challenges, the government extended the state of disaster and the ERRP’s mandate, or its successor programmes, until the end of 2026 through Statutory Instrument 151 of 2024 (The Southern Eye, 2022; Zimbanews, 2023; The Zimbabwe Independent, 2023). Accordingly, this extension reflects the urgent and sustained need for road rehabilitation to support economic recovery and development (The Southern, 2022; Zimbanews, 2023; The Zimbabwe Independent, 2023).
2.0 Problem Statement
[bookmark: _Hlk210078626]Despite the ERRP's noble objectives, there have been reports of poor workmanship in some road rehabilitation contracts. Accordingly, substandard construction practices have resulted in early deterioration of rehabilitated roads, with potholes appearing shortly after completion. Consequently, such outcomes undermine the potential economic benefits of road rehabilitation by increasing maintenance costs and reducing road usability (ZimEye, 2022; Zimbanews, 2023). Therefore, rural districts such as Uzumba Maramba Pfungwe (UMP) suffer disproportionately from these challenges because poor road conditions hinder access to markets, healthcare, and education, while escalating transportation costs and discouraging investments (ZimEye, 2022; Zimbanews, 2023). Thus, these factors collectively exacerbate poverty and limit economic opportunities in already marginalised rural communities (Ngugi, 2022; ZimEye, 2022). Therefore, this study aims to explore the critical role that engineering workmanship plays in determining the economic outcomes of road rehabilitation programmes like the ERRP, with a particular focus on the UMP Zvataida rural district. It also seeks to identify the challenges and enablers impacting workmanship, including contractor capacity, supervision quality, funding availability, utilisation of local labour, quality of materials, and adherence to technical standards. Thus, by understanding these factors, the study intends to provide actionable policy recommendations in order to enhance workmanship quality, thereby accelerating rural economic development and maximising the benefits of road infrastructure investments.
3.0 Literature Review
3.1 The Background of the study
[bookmark: _Hlk213019328][bookmark: _Hlk213019392]Road infrastructure plays a crucial role in economic development, social integration, and access to essential services (www.worldbank.org; www.un.org; www.trb.org; www.afdb.org). In the context of the Uzumba Maramba Pfungwe (UMP) and its related initiatives such as the Emergency Road Rehabilitation Programme (ERRP) and successor programs, considerable efforts have been directed toward rehabilitating and upgrading critical road networks (NewsDay, 2021; The Herald, 2021; Zimbanews, 2023). Thus, this study presents a comprehensive analysis of the status of road works within UMP, highlighting the extent of rehabilitation, quality outcomes, challenges encountered in engineering workmanship, impacts on economic development, and trade-offs, including potential negative effects.
· Road infrastructure & Economic growth
[bookmark: _Hlk213019489]Road infrastructure is a fundamental catalyst for economic growth, particularly in developing countries where agriculture forms the backbone of rural livelihoods (www.worldbank.org; www.un.org; www.trb.org; www.afdb.org). Consequently, good roads facilitate agricultural productivity by improving market access, reducing transport costs, and generating rural employment (NewsDay, 2021; The Herald, 2021; Zimbanews, 2023). However, the quality and durability of roads are contingent on engineering workmanship, which encompasses design adherence, materials quality, compaction, surface finishing, and overall durability (www.worldbank.org; www.un.org; www.trb.org; www.afdb.org). In Zimbabwe, the government’s extensive road rehabilitation efforts under the Economic Recovery Road Programme (ERRP) underscore the vital role of road infrastructure in national development. Thus, this study explores the international evidence linking road infrastructure to economic growth, the elements and importance of engineering workmanship, and the specific challenges and achievements within Zimbabwe’s road sector, particularly in rural districts.
· Extent of Rehabilitation under ERRP and Successor Programmes in UMP
[bookmark: _Hlk213019644][bookmark: _Hlk213019789]The ERRP and its successor initiatives have significantly contributed to the rehabilitation of road infrastructure within the UMP region and reports indicate that several kilometres of arterial and feeder roads have been upgraded, alongside the reconstruction of key structures such as culverts and small bridges to ensure durability and resilience of the road and bridge infrastructure (www.worldbank.org; www.un.org; www.trb.org; www.afdb.org). According to ZimEye (2023) and The Sundayews (2023), over 150 kilometres of roads were rehabilitated under ERRP phases, with an additional 80 kilometres receiving attention under ongoing successor programs. Thus, these upgrades have focused on improving surface quality, drainage systems, and load-bearing capacities to sustain heavy vehicle traffic and reduce maintenance frequency (www.worldbank.org; www.un.org; www.trb.org).
· Engineering workmanship
[bookmark: _Hlk210121067][bookmark: _Hlk213144293][bookmark: _Hlk213144317][bookmark: _Hlk213144338][bookmark: _Hlk213144359]Engineering workmanship involves definitions and elements such as design adherence, materials, compaction, surface finishing, durability; supervision, quality assurance; contractor competence and accountability (www.worldbank.org; www.un.org; www.trb.org; www.afdb.org). Therefore, engineering workmanship in road construction refers to the quality and care exercised in the execution of technical designs and construction activities and it is a composite of several key elements such as design adherence which involves engineered plans and specifications to ensure structural integrity and functionality as well as a set of appropriate and high-quality materials as per standards is vital for longevity of road and bridge infrastructure (AASHTO, 2017). Furthermore, proper compaction of the subgrade and pavement layers prevents premature failure and ensures load-bearing capacity (Holtz & Kovacs, 1981). Whilst, smooth and even finishing affects ride quality and reduces wear and tear resulting in smooth surfacing (Wegner, 2019). Likewise, durability such as long-term resilience to weather, traffic loads, and environmental conditions is the ultimate test of workmanship (ACI, 2020).
· Supervision and Quality Assurance
[bookmark: _Hlk213165473]In the engineering workmanship, supervision involves continuous monitoring to ensure compliance with design and technical standards. Thus, quality assurance systems include inspection regimes, testing of materials and workmanship as well as corrective measures (ISO 9001 standards in construction). Therefore, contractor competence is integral; skilled personnel and adherence to best practices and in the process minimising defects (Laryea, 2011). Accordingly, accountability mechanisms such as contractual penalties and government oversight incentivise quality delivery (World Bank Group, 2019). Therefore, the Zimbabwe National Road Administration (ZINARA) has intensified supervision and oversight in order to enhance workmanship standards (NewsDay, 2021; The Herald, 2021). Recently, ZINARA issued warnings to contractors exhibiting substandard work and tightened controls to ensure compliance with specifications (The Southern Eye, 2022; ZimEye, 2023; The Zimbabwe Independent, 2023). Thus, this reflects an institutional recognition that poor workmanship undermines the sustainability of investments.
3.2 The rural district dimension
[bookmark: _Hlk210121273][bookmark: _Hlk213165502][bookmark: _Hlk213165535]It is worth noting that rural districts particularly in remote and border regions areas such as Beitbridge, Gwanda, Plumtree, Tsholothso, Hwange, Binga, Hurungwe, Guruve, Mt Darwin, Rushinga, UMP, Mudzi, Nyanga, Chimanimani and Chipinge have also been facing some unique to road construction and maintenance such as limited access to quality materials, skilled labour and transportation of heavy machinery over poor existing roads and this have proven to be too costly and logistically difficult (Crossley et al, 2009). Thus, these factors have exacerbated workmanship issues and potentially compromising durability and increasing maintenance burdens. Additionally, rural roads in remote locations have often serve dispersed populations with limited local revenue generation capacity, constraining community contributions to upkeep. Hence, innovative approaches such as local capacity building, appropriate technology adoption, and enhanced supervision are necessary to sustain rural road infrastructure (World Bank, 2016).
3.3 Zimbabwe context
[bookmark: _Hlk213104142][bookmark: _Hlk213076261][bookmark: _Hlk216171179][bookmark: _Hlk216287310]Zimbabwe has made commendable progress in revitalising its road infrastructure through the Emergency Road Rehabilitation Programme Phase 2 (ERRP2), a strategic initiative launched in response to widespread damage caused by extreme weather events (Zimbanews, 2023; The Sunday News, 2023; Ayemba, 2021). As of late 2024, the programme had successfully rehabilitated over 50,000 kilometres of roads and attended to more than 2,000 structures, including bridges and culverts and these efforts are central to enhancing national connectivity, stimulating economic activity, and supporting agricultural development, particularly in remote and border regions (Ayemba, 2021; Zimbanews, 2023; The Sunday News, 2023; Yakubu & Alhaji, 2025). For example, the Government of Zimbabwe, through the Zimbabwe National Road Administration (ZINARA), has reinforced its commitment to quality by emphasizing workmanship standards and issuing warnings to contractors regarding subpar execution (Ayemba, 2021; Zimbanews, 2023; The Sunday News, 2023). In fact, ZINARA’s 2024 disbursement report highlights improved administrative efficiency and fund utilization, especially in provinces such as Mashonaland Central and Matabeleland North, where local authorities have demonstrated strong project implementation capacity (Ayemba, 2021; Zimbanews, 2023; The Sunday News, 2023). Thus, despite these achievements, the ERRP2 has faced persistent challenges such as delayed payments to contractors, largely due to funding constraints, have disrupted cash flows and hindered work continuity (ZimEye, 2022; The Southern Eye, 2022; The Zimbabwe Independent, 2023). This has occasionally led to substandard construction outcomes, undermining the durability of rehabilitated roads (ZimEye, 2022; The Southern Eye, 2022; CITE Zimbabwe, 2023; The Zimbabwe Independent, 2023). Furthermore, limited government budgets and a heavy reliance on donor funding have constrained the timely execution of projects. In some instances, this has resulted in premature deterioration of infrastructure due to compromised quality control (ZimEye, 2022; The Southern Eye, 2022; CITE Zimbabwe, 2023; The Zimbabwe Independent, 2023). Therefore, to address these issues, the government has extended the ERRP2 until December 2026, aiming to consolidate gains and ensure long-term sustainability of the road network (ZimEye, 2022; The Southern Eye, 2022; The Zimbabwe Independent, 2023; CITE Zimbabwe, 2023). Consequently, continued emphasis on contractor accountability, transparent disbursement mechanisms, and diversified funding sources will be critical to overcoming current bottlenecks and achieving the programme’s full potential (ZimEye, 2022; The Southern Eye, 2022; The Zimbabwe Independent, 2023; ZimEye, 2023).
3.4 Road Infrastructure and Economic Growth: International Evidence
[bookmark: _Hlk213165608][bookmark: _Hlk213165643][bookmark: _Hlk213165685]So far, extensive research has underscored the critical role of road infrastructure in stimulating economic development, particularly in rural and agricultural contexts because roads enhance agricultural productivity by enabling farmers to access markets more efficiently, reducing post-harvest losses, and lowering transport costs for inputs and outputs (Amos, 2008; Calderón & Servén, 2010; Yakubu & Alhaji, 2025). According to the Amos (2008), improved rural roads can increase agricultural income by 15–20 percent through better market integration. In Sub-Saharan Africa, transport costs often constitute 30–40 percent of the final price of agricultural products, severely limiting farmers’ competitiveness (Amos, 2008; Foster & Briceño-Garmendia, 2010). Interestingly, recent studies confirm that well-developed road networks significantly reduce these costs, encourage crop diversification, and promote rural employment by connecting remote areas to economic hubs (Tiwari & Shukla, 2024). Moreover, transport infrastructure investments correlate positively with GDP growth rates and poverty reduction (Straub, 2008; Amos, 2008; Rikhotso et al, 2025). Furthermore, international evidence continues to show that good roads contribute to agricultural productivity, market access, reduced transport costs, and rural employment, reinforcing their importance in sustainable development strategies (Amos, 2008; Yakubu & Alhaji, 2025).





[bookmark: _Hlk216268334]3.5 Conceptual Argument-Based Review Model

      CONTEXTUAL FACTORS
  (Rurality, terrain, climate,
  material availability, skills)
              │
              ▼
   ┌─────────────────────┐
   │ ENGINEERING WORKMANSHIP│
   └─────────────────────┘
              │
              ▼
   ┌─────────────────────┐
   │   ROAD QUALITY      │
   └─────────────────────┘
              │
              ▼
   ┌─────────────────────┐
   │ECONOMIC DEVELOPMENT │
   └─────────────────────┘
Fig 1: Conceptual Argument-Based Review Model
[bookmark: bau010-profile]It is worth noting that road infrastructure improves economic outcomes only when engineering workmanship is high and context-specific constraints are managed effectively. Therefore, the Conceptual Argument-Based Review Model diagram above shows that at the top of the framework are contextual factors such as the rurality of a region, terrain difficulty, climate such as rainfall, and seasonal variation, the availability of local construction materials, and the skill levels of local engineers or construction workers (Chivenge et al, 2025). Thus, these factors shape the conditions under which road infrastructure is built and maintained. In areas with rugged terrain or limited technical capacity, constructing durable, all-season roads can be particularly challenging (Nyahunda et al, 2024). For example, heavy rainfall can further stress road surfaces, while a lack of quality materials or skilled labor may constrain the standard of construction (Chen & Wang, 2025). Thus, research underscores the importance of these contextual factors. In fact, a recent study argues that sustaining rural road infrastructure requires accounting for constraints such as complex terrain, sparse populations, and limited technical resources (Li et al., 2024). In other words, contextual constraints influence not only whether roads can be built but also how well they can be constructed and maintained. That said, a recent global study of rural access metrics highlights significant disparities in many regions, particularly in Africa, which continue to exhibit low Rural Access Index values and this reflects not only insufficient road length but also a shortage of usable, high-quality all-season roads (Sun et al., 2023). Similarly, a 2025 investigation into road development in Sub-Saharan Africa advocates for a “holistic perspective,” noting that while road construction can promote economic growth but it also carries ecological risks such as ecosystem fragmentation and habitat loss, if not carefully planned or maintained (Biber-Freudenberger et al, 2025; Mtweve et al., 2025). Likewise, empirical studies in Ethiopia and other African contexts indicate that improved rural roads significantly increase household incomes, expand market access, and facilitate agricultural commercialization, but only when roads are functional, reliable, and properly maintained (Kebede et al, 2024). Thus, this body of research reinforces this framework’s emphasis on contextual constraints and workmanship, rather than relying on simplistic measures of “road presence.”
3.6 Conceptual Model Diagram (ASCII)
                    ┌────────────────────────┐
                    │   FINANCIAL INPUTS      │
                    │ (Govt., ZINARA, Donors) │
                    └───────────┬─────────────┘
                                │
                                ▼
                     ┌────────────────────┐
                     │ ENGINEERING INPUTS │
                     ├────────────────────┤
                     │ - Design adherence │
                     │ - Materials        │
                     │ - Compaction       │
                     │ - Finishing        │
                     │ - Contractor skill │
                     └──────────┬─────────┘
                                │
                                ▼
               ┌─────────────────────────────────────────┐
               │SUPERVISION & QUALITY ASSURANCE SYSTEMS │
               │ (Testing, inspections, ISO standards)   │
               └───────────────┬─────────────────────────┘
                               │
                               ▼
                    ┌────────────────────────┐
                    │    ROAD QUALITY        │
                    │ (Durability, resilience│
                    │  load capacity, safety)│
                    └──────────┬─────────────┘
                               │
                               ▼
           ┌──────────────────────────────────────────┐
           │   ECONOMIC DEVELOPMENT OUTCOMES          │
           │ - Lower transport costs                   │
           │ - Market accessibility                    │
           │ - Agricultural productivity               │
           │ - Rural employment                        │
           │ - Poverty reduction                       │
           └──────────────────────────────────────────┘
Fig 2: Conceptual Model Diagram (ASCII)
[bookmark: _Hlk216268311][bookmark: _GoBack][bookmark: _Hlk216267136][bookmark: _Hlk216195078][bookmark: _Hlk216287385][bookmark: _Hlk216286444]The theoretical model diagram above shows that road quality is shaped not solely by the level of financing but by the interplay of several critical factors such as engineering workmanship, the robustness of supervision and quality-assurance mechanisms, the strength of local capacity in relation to contextual realities, and the effectiveness of institutional frameworks such as ERRP policies and ZINARA oversight (Africa Press, 2022; The Chronicle, 2023). Indeed, ZINARA itself has on multiple occasions condemned local authorities for “poor workmanship” and over-committing to contracts beyond allocated resources, underlining that funding alone does not guarantee durable infrastructure (Africa Press, 2022; The Chronicle, 2023). Accordingly, these dimensions collectively determine whether investments translate into durable, and reliable road infrastructure. Furthermore, the economic development benefits sometimes associated with improved roads are not automatic as they emerge only when roads are usable, accessible year-round, and structurally resilient (Onyejiaka et al, 2025). Thus, in rural districts such as Uzumba‑Maramba‑Pfungwe (UMP) Zvataida Rural District, persistent structural constraints, including limited access to quality materials, shortages of skilled labour, and challenging terrain, heighten the risk of premature road failure (Africa Press, 2022; The NewZimbabwe, 2022; CITE Zimbabwe, 2023; The Chronicle, 2023). Therefore, residents of UMP have long lamented that despite past rehabilitation funding, many roads remain impassable, with contractors reportedly being paid but failing to deliver (The NewZimbabwe, 2022; CITE Zimbabwe, 2023; The Chronicle, 2023). Consequently, these contextual barriers must therefore be recognised as central to understanding outcomes and designing of effective interventions.

3.7 Identified Gaps in Existing Literature 
[bookmark: _Hlk216263698]Despite decades of investment in rural road construction across Africa, there is limited understanding of the long-term durability and socio-environmental implications of these roads, for the reason that most existing studies focus on short-term phases such as construction and immediate post-construction benefits, while few examine how rural roads age, deteriorate, or require maintenance over 10–20 years under evolving climatic and usage conditions (Biber-Freudenberger et al., 2025; Mtweve et al., 2025). Evidence from Tanzania illustrates this gap as many low-volume rural roads begin to deteriorate within five years, far earlier than their intended 15–20-year lifespan, demonstrating the need for systematic long-term performance data (Dabou et al., 2021; Dumas, 2024; Agate et al., 2024). In fact, research is also limited on locally appropriate, low-cost materials and labour-based technologies suitable for rural contexts. Although experimental studies show promise in stabilizing expansive or lateritic soils using materials such as bamboo charcoal, quarry dust, and lime, these innovations remain isolated and are rarely scaled up across rural road networks (Dumas, 2024; Agate et al., 2024). Additionally, current road-impact assessments insufficiently integrate socio-environmental trade-offs. Consequently, emerging scholarship argues that rural roads in sub-Saharan Africa cannot be evaluated solely through economic or mobility gains, as they often generate ecological costs including habitat fragmentation, biodiversity loss, soil and water degradation, pollution, and increased human–wildlife conflict and yet only a small fraction of studies consider both environmental and socioeconomic outcomes together (Biber-Freudenberger et al., 2025; Mtweve et al., 2025).
[bookmark: _Hlk216262680]Furthermore, while national rehabilitation programmes routinely report outputs such as kilometres of roads improved, empirical evidence linking these outputs to local economic benefits remains weak (Dumas, 2024; Agate et al., 2024). A recent evaluation of a major road upgrade in Tanzania found that, although wage labour opportunities increased, reduced crop prices and declines in agricultural income offset these gains, challenging assumptions that road rehabilitation consistently enhances rural livelihoods (Dumas, 2024; Agate et al., 2024; Biber-Freudenberger et al., 2025; Mtweve et al., 2025). Accordingly, without long-term, context-sensitive, interdisciplinary studies, road infrastructure efforts, risk delivering short-lived or uneven benefits, while imposing ecological and social costs that remain largely undocumented. Therefore, addressing these gaps is essential for ensuring that road infrastructure research meaningfully informs equitable and sustainable rural development, as this study seeks to do.

4.0 Data Collection Methods
4.1 Policy and Programme Documents
[bookmark: _Hlk213055043][bookmark: _Hlk213073004]A critical initial step involved reviewing statutory instruments, ERRP reports, and publications from the Zimbabwe National Road Administration (ZINARA). These documents provided official guidelines, benchmarks, and expected outcomes for road rehabilitation as well as establishing standards for workmanship such as adherence to specifications, material quality, and supervision intensity and defined economic development goals, including reduced transport times and increased market access (The NewZiana, 2023). In addition, these secondary data sources informed the design of field data collection instruments and helped triangulate findings from primary data (Munyoro, 2014; Creswell and Creswell, 2018; Saunders et al, 2023).
4.2 Field Data from UMP
[bookmark: _Hlk213055288][bookmark: _Hlk213142838][bookmark: _Hlk213055088]Qualitative data were collected through semi-structured interviews with local contractors, district council engineers, road users (farmers, transport operators), and local business owners within UMP (Munyoro, 2014; Creswell and Creswell, 2018; Saunders et al, 2023). Contractors and engineers provided insights into construction challenges, supervision practices, and material selection, highlighting factors influencing workmanship quality from the local interviews, done in 2024. Road users and business owners offered perspectives on economic impacts such as changes in travel time, vehicle maintenance costs, and market accessibility. These narratives capture the lived experiences of stakeholders and reveal factors not readily quantifiable but vital for programme evaluation from local interviews, done in 2024.
4.3 Observational Data
[bookmark: _Hlk213055204]Condition surveys of rehabilitated road segments supplemented interview data and these surveys involved systematic inspection of road sections constructed under ERRP in UMP, assessing material quality, compaction levels, drainage effectiveness, and durability over time as noted in the field surveys of 2024. Additionally, photographic evidence, documented physical conditions and deterioration patterns, enabling comparison between different road segments. Such observational data corroborate interview findings and quantify aspects of workmanship quality as noted in the field surveys of 2024.
4.4 Study Design
The study employed a mixed-methods approach combining qualitative and quantitative techniques (Creswell and Creswell, 2018; Saunders et al, 2023). Accordingly, qualitative methods included in-depth interviews and focus groups to explore stakeholder perceptions and experiences (Munyoro, 2014; Creswell and Creswell, 2018). Whilst, quantitative data comprised metrics such as rehabilitation costs, transport times, and road condition ratings (Creswell and Creswell, 2018; Saunders et al, 2023). Thus, this integration ensured a holistic understanding of programme impact, balancing numerical data with rich, contextual information (Creswell and Creswell, 2018; Saunders et al, 2023). Whilst, sampling involved selecting representative road segments in UMP where rehabilitation works had been completed (Munyoro, 2014; Saunders et al, 2023). In this case, contractors and community members associated with these segments were purposively sampled to provide relevant insights (Creswell and Creswell, 2018). Thus, this strategic sampling ensured that data reflected diverse experiences and conditions within the project area  as reflected in the study design of 2024.
4.5 Key Variables and Measures
· Workmanship Quality
Qualitative data was centred on measures of workmanship such as adherence to technical specifications, material quality, compaction effectiveness, drainage system performance, finishing quality, supervision intensity, and durability reflected by the time until defects appeared (Munyoro, 2014; Saunders et al, 2023). In this case, interviews revealed challenges faced during construction, such as resource constraints and environmental factors affecting quality. Observational data validated these reports by identifying physical defects or maintenance needs (The NewZiana, 2023).
· Economic Development Outcomes
Economic variables focused on outcomes such as reduced travel and transport time, lowered vehicle maintenance costs, improved market access, price fluctuations for agricultural products, increased agricultural productivity, employment creation, and growth of informal/business activities along rehabilitated roads. Stakeholder interviews illustrated how improved roads facilitated easier market access and increased business opportunities, while quantitative data tracked changes in transport metrics and economic indicators as noted in the field interviews of 2024. 
In this study, qualitative data analysis was also involved thematic coding of interview transcripts and focus group discussions and codes were developed based on key variables such as workmanship quality indicators and economic development themes. The analysis employed an iterative process, moving between raw data and emerging themes to refine insights and identify patterns (Creswell and Creswell, 2018; Saunders et al, 2023). For example, recurring themes such as inadequate supervision or poor drainage were linked to observed road defects. Whilst, triangulation enhanced reliability by cross-verifying interview data with observational surveys and policy documents. Furthermore, contradictions were investigated to understand context-specific factors, such as regional environmental challenges influencing workmanship quality. Whilst, narrative summaries and direct quotations illustrated stakeholder experiences and, in the process, adding depth to the analysis (Munyoro, 2014; Creswell and Creswell, 2018). Consequently, the integration of qualitative data collection and analysis within a mixed-methods framework offered a nuanced understanding of road rehabilitation outcomes in UMP. At the same time, policy documents and programme reports established evaluative standards such as field interviews which provided stakeholder perspectives, and observational data with verified physical conditions. Together, these data sources illuminated both technical workmanship quality and broader economic impacts and, consequently guiding improvements in future infrastructure projects.
5.0 Results
5.1 Status of Road Works in UMP: Results, Challenges, and Impacts on Economic Development
· Observed Quality of Road Works
[bookmark: _Hlk213107214]The findings from the study indicate that the quality of rehabilitated roads within UMP Zvataida Rural District is mixed, revealing disparities in workmanship and material application. According to the UMP Zvataida Rural District Council reports and interviews, while the district has prioritized infrastructure development to uplift rural connectivity, challenges persist in maintaining consistent construction standards (umpz-rdc.org). Thus, several sections of the rehabilitated roads exhibit premature failures, including potholes forming within weeks of completion, washaways due to inadequate drainage design or poor construction execution, and uneven surfaces that accelerate deterioration (Matarise, 2025). These inconsistencies point to deficiencies in adherence to engineering standards and quality control during the construction phases. Consequently, the Emergency Road Rehabilitation Program (ERRP), launched nationally to address deteriorating infrastructure, has brought economic and social benefits, but its implementation at the local level such as in UMP Zvataida Rural District Council has faced scrutiny for uneven outcomes (The NewZiana, 2024). Conversely, successfully rehabilitated segments within UMP demonstrate the value of well-engineered drainage systems, which effectively prevent water accumulation and maintain road integrity months after completion and these sections have not developed potholes or experienced washaways, contributing positively to transport reliability and user satisfaction (umpz-rdc.org). The contrast between failing and successful sections underscores the importance of technical oversight, sustainable design, and community-focused execution in rural road rehabilitation.
5.2 Challenges in Engineering Workmanship
· Material Availability
The study established that a significant constraint in the rehabilitation of the roads within UMP has been the availability of quality construction materials, notably aggregates because local sourcing within the district has often been hampered by limited supply or inconsistent quality, forcing contractors to delay works or incur higher costs when they source from distant quarries such as Harare Metropolitan (https://umpz-rdc.org). These material issues have sometimes led to compromises in construction quality or extended project timelines, as highlighted in national ERRP assessments (ZimEye, 2022).
· Skilled Labour Shortages
Another key challenge established in this study relates to labour capacity. For instance, contractors frequently rely on local, less-skilled labourers due to shortages of qualified engineers and technicians within the district as the Zimbabwean Government’s motto is that ‘the country is built by its own people’ so are districts (umpz-rdc.org). Thus, this skills gap manifests in inadequate adherence to construction specifications and supervision lapses, which in turn affect workmanship standards because district-level supervision teams have limited capacity to oversee all sites effectively, resulting in quality control issues and uneven project outcomes (Bulawayo24 News, 2024).
· Payment and Cashflow Issues
It was noted in this study that contractors face recurrent payment delays and, with inflation further eroding the real value of payments over time. Consequently, this financial instability pressures contractors to cut corners to maintain profitability and, in the process compromising material standards and workmanship (https://umpz-rdc.org). It was also noted in this study that this problem has been widely reported across ERRP projects nationally and, in the process impacting the overall quality and sustainability of the road rehabilitation efforts (ZimEye, 2023).
· Monitoring and Enforcement
[bookmark: _Hlk213057989]The study also established that effective quality control is undermined by limited monitoring capacity at the district level as inspections are often delayed, and enforcement mechanisms for noncompliance are weak and, in the process reducing deterrence for substandard works (https://umpz-rdc.org). Thus, these governance gaps exacerbate the technical challenges in ensuring durable infrastructure within UMP Zvataida Rural District (Bulawayo24 News, 2024).
5.3 Impacts on Economic Development
· Reduced Transport Time and Cost
[bookmark: _Hlk213068051][bookmark: _Hlk213165830]In this study it was established that improved road conditions have led to significant reductions in travel time and transportation costs for farmers and traders in UMP because reliable roads enable timely market access and, in the process reducing produce spoilage and at the same time increasing marketable surplus (https://umpz-rdc.org). In fact, studies in comparable contexts show that road rehabilitation can increase farm incomes by 15–30 percent through better market integration (World Bank, 2019).
· Improved Access to Social Services
[bookmark: _Hlk213058394][bookmark: _Hlk213165871]The study also established that upgraded roads facilitate access to health facilities and educational institutions, especially during rainy seasons when previously impassable roads restricted mobility (umpz-rdc.org). Therefore, enhanced access contributes to improved health outcomes and educational attendance rates in rural and peri-urban communities (African Development Bank, 2021).
· Increased Investment and Business Activity
[bookmark: _Hlk213057945]The study also show that road improvements stimulate local economic activity along upgraded corridors and, in the process small businesses, transport services, and informal trade flourish due to increased accessibility and higher traffic volumes (African Development Bank, 2021). Besides, Bulawayo24 News (2024) reports a surge in roadside commerce and transport service startups linked to ERRP road works in UMP, highlighting the multiplier effect of infrastructure investments.
· Employment Creation
It was also established in this study that the ERRP and related programs have generated employment for local populations, offering short-term income opportunities during construction phases (https://umpz-rdc.org). Nationally, thousands have been engaged in labour-intensive works, fostering skills development and income generation for vulnerable communities (Bulawayo24 News, 2023).
5.4 Trade-offs and Negative Effects
· Short-lived Economic Benefits due to Poor Workmanship
The study also shows that where engineering standards are compromised, road deterioration occurs rapidly, negating initial benefits. In fact, recurrent repair costs burden local authorities such as UMP Zvataida Rural Districts, while vehicle damage from poor road conditions imposes hidden costs on users (umpz-rdc.org). Moreover, unreliable roads can disrupt social service delivery, especially in critical times such as health emergencies as noted in UMP.
· Inequity in Road Distribution and Access
[bookmark: _Hlk213109860]The distribution of rehabilitation efforts sometimes favours wards closer to urban centres such as Mutawatawa Growth Point in the process, leaving more remote areas such as Maramba and Pfungwe areas underserved. Traditionally this spatial inequity perpetuates higher transport costs and reduced service access in peripheral zones such as Maramba and Pfungwe areas as is the case now, constraining inclusive economic development (https://umpz-rdc.org). Addressing this imbalance remains a policy challenge for UMP Zvataida Rural District stakeholders.
6.0 Discussion
6.1 Importance of Workmanship Quality
[bookmark: _Hlk213108890]In this study, it was established that the quality of engineering workmanship is a critical determinant of the sustainability and longevity of infrastructure projects (www.theengineeringcommunity.org). Consequently, superior workmanship contributes to durability, reduced maintenance costs, and consistent service delivery, thereby maximizing the return on public investment (The NewZiana, 2024). Conversely, substandard workmanship not only accelerates infrastructure deterioration but also erodes public trust and leads to the inefficient use of financial and material resources (www.theengineeringcommunity.org). Recent developments underscore this imperative. For instance, the Zimbabwe National Road Administration (ZINARA) has emphasized the importance of quality workmanship in its ongoing national road rehabilitation initiatives. ZINARA’s Chief Executive Officer, Mr. Nkosinathi Ncube, highlighted that ensuring high standards in road construction is essential to enhancing connectivity and achieving long-term value from public expenditure (ZBC NEWS, 2023). Thus, given these insights, it is incumbent upon local authorities to institutionalize quality assurance mechanisms and actively promote best practices among contractors (https://newziana.co.zw). This includes setting clear performance benchmarks, conducting regular inspections, and incentivizing adherence to engineering standards (https://newziana.co.zw). By so doing, therefore local authorities can foster a culture of excellence that not only safeguards infrastructure assets but also builds public confidence in service delivery (ZBC NEWS, 2023).
6.2 Contextual Constraints in UMP
· Distance from major supply centres; cost of material transport.
In this study it was established that climatic challenges such as heavy rains, erosion, washaways are increasing demand on proper drainage and design resulting in bad workmanship in the rehabilitation of roads infrastructure in UMP Zvataida Rural District (https://umpz-rdc.org). In addition, there is also limited oversight capacities as district engineers in UMP have too large areas, insufficient testing equipment and inadequate inspection frequency (The NewZiana, 2023).
· Role of Policy, Institutions, and Incentives
[bookmark: _Hlk213110716][bookmark: _Hlk213110673][bookmark: _Hlk213110615][bookmark: _Hlk213110335][bookmark: _Hlk213112423]Road infrastructure remains a cornerstone for Zimbabwe’s economic development, particularly in rural areas such as Uzumba, Maramba, and Pfungwe. Thus, government initiatives like the Emergency Road Rehabilitation Programme (ERRP2) underscore a strong commitment to restoring critical road networks (The Sunday News, 2025; ZimNow, 2025). In 2025, the Zimbabwe National Road Administration (ZINARA) allocated a record ZiG11.6 billion to ERRP2, more than double the previous year’s budget alongside two million litres of fuel to support road authorities (The Sunday News, 2025; ZimNow, 2025). This substantial investment aims to accelerate road maintenance and construction across all 94 road authorities nationwide (ZimNow, 2025). However, poor workmanship continues to undermine these gains and therefore, tackling this challenge requires a multifaceted strategy such as strengthening contractor vetting and capacity building, enhancing supervision and monitoring systems, ensuring timely and adequate funding, promoting the use of quality local materials and labour, and strictly enforcing technical standards (The Sunday News, 2025; ZimNow, 2025). These measures are essential to ensure that road rehabilitation efforts yield durable, high-quality infrastructure. National authorities such as ZINARA and the Department of Roads have intensified oversight by issuing warnings to underperforming contractors and tightening quality control mechanisms (The Sunday News, 2025). Thus, despite these efforts, persistent payment delays remain a significant demotivating factor, often compromising the quality of completed roads (ZimNow, 2025). Encouragingly, local contractors possess untapped potential. With targeted training, institutional support, and a focus on sourcing local skills and materials, Zimbabwe can build a resilient domestic road construction sector (The Sunday News, 2025; ZimNow, 2025). By improving workmanship and institutional accountability, rural districts can fully benefit from enhanced connectivity ultimately fostering sustainable economic growth and poverty reduction.
· Implications for Economic Development Goals 
It was also stated above, that the road infrastructure remains a cornerstone for Zimbabwe’s economic development and, particularly in rural areas such as Uzumba, Maramba and Pfungwe (UMP). As such, road infrastructure is foundational to achieving Zimbabwe’s goal of becoming an upper middle-income country by 2030 (The Sunday News, 2025; ZimNow, 2025). Consequently, the government’s 2025 Infrastructure Development Programme as stated above has allocated resources to sustain ongoing road projects and empower road authorities to undertake maintenance programmes aimed at extending the lifespan of existing infrastructure (ZimNow, 2025; Zimbabwe Treasury, 2025). Accordingly, recent ministerial updates confirm that road development is aligned with Vision 2030 and the National Development Strategy 1 (NDS1) (Zimbabwe Treasury, 2025). Thus, the Ministry of Transport and Infrastructural Development aims to increase the proportion of roads meeting Southern Africa Transport and Commission Standards from 5 to 10 percent by 2025, and expand the length of roads in good condition from 14,702 km to 24,500 kilometres (ZimNow, 2025; Zimbabwe Treasury, 2025). Thus, this strategic push underscores the importance of durable and well-built roads in unlocking economic potential (The Sunday News, 2025). Therefore, it is known that well‐constructed rural roads feed into larger national economic networks and, in the process enhancing mobility, market access, and service delivery. UMP, with its agricultural potential and mining activities such as horticulture produce and black granite extraction, stands to benefit significantly from improved road infrastructure. As highlighted in recent analyses, Zimbabwe’s road network is a symbol of connectivity, and its revitalization is essential for socio-economic transformation (Matarisire, 2025).
7.0 Policy Recommendations
Based on the findings, here are the recommendations:
· Strengthen Quality Assurance & Monitoring
The study suggests that there should be more frequent inspections such as the use of modern testing equipment for materials and structural integrity as well as clear definition of standards and specifications which ensures contractors and supervisors are fully aware. Additionally, there should be penalties or enforcement for substandard work and incentives for exceeding standards.
· Timely and Adequate Funding
There is also need to ensure that contractors are paid on time to avoid cutting corners as well as considering inflation‐adjusted payments or buffer funds that ensure that local authorities in UMP get sufficient budget and support.
· Contractor Capacity Building
The study suggests that training programmes for local contractors and technical staff are introduced in order to promote best practices such as the use of concrete, earthworks, drainage, surfacing among others. The local authority and government departments involved in the rehabilitation of the roads should encourage the use of local labour, but with technical support.
· Material Supply & Local Sourcing
[bookmark: _Hlk213069997]The local authority and government departments involved in the rehabilitation of the roads should give support for the use of local quarries and aggregate suppliers to ensure quality and reduce transport costs than using quarries and aggregate suppliers from Harare as is the current practice, that is wherever technically feasible.
· Community Engagement & Transparency
At the same time, local communities should be involved in road maintenance planning, monitoring like identification of works that do not meet standards to ensure roads safety. Therefore, there should be transparency in the issuing of contracts, specifications, and progress reports in order to build public trust.
· Resilience in Design
Given climatic extremes such as storms and washaways, therefore there is need for road designs to include robust drainage, erosion controls and appropriate pavement design for heavy rainfall and load.
· Long‐Term Maintenance Planning
It was also noted in the study that having emergency works is good, but must be followed by regular maintenance to preserve benefits. Therefore, budgeting mechanism for maintenance should be reliable.
8.0 Conclusion
In conclusion, engineering workmanship plays a pivotal role in ensuring that emergency road rehabilitation programmes deliver sustainable economic benefits, particularly in rural districts such as UMP Zvataida Rural District. While the Emergency Road Rehabilitation Programme (ERRP) has made notable contributions to improving road infrastructure, persistent challenges such as poor material quality, inadequate supervision, delayed payments, limited contractor capacity, and local constraints continue to hinder progress in UMP. Thus, addressing these issues can significantly enhance the impact of road rehabilitation efforts by reducing vehicle and transport costs, improving access to markets, schools, and health services, and fostering greater investment and livelihood opportunities. Therefore, given UMP’s high poverty levels and its untapped potential in agriculture, mining, and small enterprise development, ensuring high-quality workmanship in road construction could be truly transformative. Accordingly, future research should focus on evaluating the life-cycle costs of roads in UMP over time, comparing them with other rural districts, and tracking key economic indicators before and after major road works to better understand the long-term benefits of improved infrastructure.
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