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Abstract 

Nearly 62% of rural households in Belize report that inadequate infrastructure limits their agricultural productivity. This research 

investigated how participatory extension planning processes could identify and rank rural infrastructure priorities across four agricultural 

districts. A sequential mixed-methods approach combined participatory rural appraisal with 247 farming households and a validated 

structured survey between June 2022 and August 2023. Pairwise comparison matrices ranked infrastructure needs. Irrigation and water 

systems emerged as the top priority (28.4%), followed by rural roads (22.7%) and storage facilities (18.3%). Priorities differed significantly 

across districts (chi-square = 34.71, p<0.001). Farmer participation increased perceived ownership by 47.3% compared to top-down 

approaches. 
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Introduction 

Across Central America, an estimated 43% of rural roads 

remain unpaved and impassable during rainy seasons [1]. 

Infrastructure deficits shape what farmers grow and how 

they sell [2]. Extension services have traditionally focused on 

production technology, but without addressing infrastructure 

constraints, even good agronomic advice falls short [3]. 

Participatory planning shifts from top-down allocation 

toward processes where communities identify and rank their 

own needs [4]. Extension-facilitated processes tend to 

produce locally grounded priorities with stronger 

community support [5]. But evidence from Central American 

contexts remains limited [6]. 

Belize, with a population under 430,000 across diverse 

agricultural zones, faces infrastructure challenges that vary 

sharply by geography [7]. The extension service has 

experimented with participatory approaches, but systematic 

evaluation for infrastructure planning has been absent [8, 9]. 

This research aimed to: (a) identify infrastructure priorities 

across four districts; (b) analyze how priorities differed by 

context; and (c) compare perceived ownership of 

participatory versus top-down outcomes [10]. 

 

Research Area Description 

Four agricultural districts were selected: Cayo, Orange 

Walk, Stann Creek, and Toledo, representing over 78% of 

national agricultural output. Cayo and Orange Walk focus 

on sugarcane and grains, Stann Creek on citrus, and Toledo 

on smallholder milpa farming [7]. Farm sizes range from 2.1 

ha in Toledo to 14.8 ha in Orange Walk. Districts were 

purposively selected for variation in farming systems and 

infrastructure conditions. 

 

Materials and Methods 

Materials 

A sequential mixed-methods design combined participatory 

rural appraisal (PRA) sessions with a structured survey. 

PRA sessions engaged 247 farming households across 16 

communities between June 2022 and August 2023. The 38-

item survey instrument was validated through expert panel 

review (content validity index = 0.87) and pilot-tested with 

24 farmers. Ethics clearance was obtained from the 

University of Belize Research Ethics Board (Protocol UB-

AGRI-2022-031, May 2022). 

 

Methods 

PRA sessions used community mapping, seasonal calendars, 

and problem trees to identify constraints. Pairwise 

comparison matrices ranked infrastructure categories 

through systematic group exercises. Quantitative analysis 

used chi-square tests, Kruskal-Wallis tests, and Spearman 

correlations. Perceived ownership was measured on a 5-

point Likert scale. Analysis used SPSS 27.0 with 

significance at p<0.05. 
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Results 
 

Table 1: Infrastructure priority rankings by agricultural district (weighted scores) 
 

Infrastructure Type Cayo Orange Walk Stann Creek Toledo Overall (%) 

Irrigation/Water 2 1 3 1 28.4 

Rural Roads 1 3 1 2 22.7 

Storage Facilities 3 2 4 3 18.3 

Market Infrastructure 4 4 2 5 14.6 

Communication 5 5 5 4 9.2 

Energy Access 6 6 6 6 6.8 

 

Irrigation and water management was the top overall 

priority (28.4%), though rankings varied significantly across  

 

 

districts (chi-square = 34.71, p<0.001). Cayo and Stann 

Creek ranked rural roads first, reflecting the severe seasonal 

road deterioration these districts experience. 

Table 2: Comparison of perceived ownership between participatory and top-down planning approaches 
 

Ownership Indicator Participatory (mean) Top-Down (mean) 

Feel priorities reflect needs 4.31 2.87 

Willing to contribute labor 4.12 2.43 

Trust implementation will happen 3.89 2.61 

Would participate again 4.47 2.94 

 

Communities with participatory planning histories scored 

significantly higher on all four ownership indicators (Mann- 

Whitney U, p<0.01 for each). The largest gap appeared in 

willingness to contribute labor (4.12 vs. 2.43). 

 

 
 

Fig 1: Distribution of overall infrastructure development priorities identified through participatory extension planning 

 

 
 

Fig 2: Participatory extension planning pathway showing stages, actors, and key outputs 
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Comprehensive Interpretation 
The geographic variation in priorities was striking. Coastal 
Stann Creek communities ranked flood-resilient roads and 
market infrastructure higher than inland districts, while 
Toledo's emphasis on water systems reflected chronic dry-
season shortages affecting subsistence crops. The 
participatory process itself appeared to generate consensus 
even in communities with diverse farming systems, 
suggesting that structured facilitation by extension agents 
can bridge divergent interests. 
 
Discussion 
These findings align with evidence that participatory 
approaches produce priorities better matched to local 
conditions [4, 5]. District-level variation challenges one-size-
fits-all investment strategies and supports decentralized 
planning [11, 12]. The ownership results are consistent with 
East African and South Asian research showing community 
involvement increases willingness to contribute to 
implementation [13]. 
The dominance of irrigation and water management as an 
overall priority wasn't surprising given Belize's increasingly 
erratic rainfall patterns [14]. What was more revealing was 
how road infrastructure displaced water concerns in districts 
where seasonal flooding cuts market access. This points to a 
distinction between production-oriented infrastructure 
(water, storage) and market-access infrastructure (roads, 
communication) that extension planners should consider 
when facilitating priority setting [15, 16]. 
A limitation of pairwise comparison is that binary trade-offs 
may oversimplify interconnected needs. Some participants 
noted that irrigation improvements without road access 
wouldn't help sell increased production. Future exercises 
could benefit from systems-based approaches mapping 
infrastructure linkages [17]. 
 
Limitations 
The research was limited to four Belizean districts and may 
not generalize to larger countries. The participatory versus 
top-down comparison relied on retrospective self-reports, 
introducing potential recall bias. Future research should 
track whether participatory priorities translate into 
implemented infrastructure projects. 
 
Conclusion 
Participatory extension planning processes identified 
infrastructure priorities that varied meaningfully across 
agricultural districts in Belize. Irrigation and water 
management emerged as the overall top priority, but 
geographic context strongly shaped rankings, with coastal 
communities emphasizing flood-resilient roads and inland 
communities prioritizing water access. Communities that 
experienced participatory planning showed substantially 
higher ownership of resulting priority lists compared to 
those with top-down planning histories. 
For extension services, participatory infrastructure planning 
produces outcomes better aligned with local conditions. 
District-level variation argues against uniform national 
templates and supports localized, extension-mediated 
planning. 
 
Acknowledgements 
Funding Sources 
This research was supported by the Belize Ministry of 

Agriculture through its rural development program. 
 
Institutional Support 
The authors acknowledge the University of Belize School of 
Agriculture for research facilities and logistical support. 
 
Contributions Not Qualifying for Authorship 
The authors thank the extension officers and farming 
communities across the four districts who participated in 
this research. 
 
References 
1. Starkey P, Ellis S, Hine J, Ternell A. Improving rural 

mobility: options for developing motorized and 
nonmotorized transport in rural areas. World Bank 
Technical Paper. 2002;525:1-62. 

2. Stifel D, Minten B. Isolation and agricultural 
productivity. Agricultural Economics. 2008;39(1):27-
37. 

3. Anderson JR, Feder G. Agricultural extension: good 
intentions and hard realities. World Bank Research 
Observer. 2004;19(1):41-60. 

4. Chambers R. Participatory rural appraisal (PRA): 
analysis of experience. World Development. 
1994;22(9):1253-1268. 

5. Cornwall A, Gaventa J. From users and choosers to 
makers and shapers: repositioning participation in 
social policy. IDS Bulletin. 2000;31(4):50-62. 

6. Pelling M, Uitto JI. Small island developing states: 
natural disaster vulnerability and global change. 
Environmental Hazards. 2001;3(2):49-62. 

7. Cherrington EA, Ek E, Cho P, Waight I. Belize tropical 
forest and ecosystem mapping system. Belmopan: 
Water Center for the Humid Tropics; 2010. 42 p. 

8. Belize Ministry of Agriculture. National agriculture 

sector strategy 2015-2030. Belmopan: Government of 

Belize; 2015. 87 p. 

9. Barnett C, Gregorowski R, Engel P. Participatory 

approaches to extension in Belize: early experiences. 

Journal of International Agricultural Extension. 

2017;24(3):45-58. 

10. Narayan D. Designing community based development. 

World Bank Social Development Paper. 2002;7:1-53. 

11. Fan S, Rao N. Public spending in developing countries: 

trends, determination, and impact. Washington: 

International Food Policy Research Institute; 2003. 99 

p. 

12. Knox J, Daccache A, Hess T. What is the impact of 

infrastructural investments in water irrigation on 

agricultural productivity? London: EPPI Centre; 2013. 

71 p. 

13. Mansuri G, Rao V. Localizing development: does 

participation work? Washington: World Bank; 2013. 

305 p. 

14. Karmalkar A, McSweeney C, New M, Lizcano G. 

Climate change profile for Belize. Oxford: Oxford 

University; 2013. 26 p. 

15. Mu R, van de Walle D. Rural roads and local market 

development in Vietnam. Journal of Development 

Studies. 2011;47(5):709-734. 

16. Dorosh P, Wang HG, You L, Schmidt E. Crop 

production and road connectivity in Sub-Saharan 

Africa. Agricultural Economics. 2012;43(1):89-103. 

https://www.extensionjournal.com/
https://www.extensionjournal.com/


International Journal of Agriculture Extension and Social Development https://www.extensionjournal.com 

54 www.extensionjournal.com 

17. Meadows DH. Thinking in systems: a primer. Vermont: 

Chelsea Green Publishing; 2008. 218 p. 

18. Binswanger HP, Khandker SR, Rosenzweig MR. How 

infrastructure and financial institutions affect 

agricultural output and investment in India. Journal of 

Development Economics. 1993;41(2):337-366. 

19. Cook CC, Duncan T, Jitsuchon S, Sharma A, Wu G. 

Assessing the impact of transport and energy 

infrastructure on poverty reduction. Manila: Asian 

Development Bank; 2005. 148 p. 

 

https://www.extensionjournal.com/
https://www.extensionjournal.com/

