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ABSTRACT 
 

In Africa, rainfall variability and lack of irrigation cause moisture-stress, and being 
accompanied with the old production and input technologies, they undermined 
structural output and yields. There were attempts to redress the problem of low 
structural yield and output in Africa by investing in small and large-scale irrigation 
since 1970s, but due to several reasons a number of these irrigations schemes failed. 
One of the reasons is a lack of proper scheme management mainly O&M. Recently, 
African governments seem to pay attention to irrigation management and the 
experience from Japanese LIDs could contribute towards sustaining them. With the 
objective of identifying experiences of irrigation and its management, the study used a 
method of comparing and contrasting the participatory irrigation management (PIM) 
experiences of Japanese LIDs to the experience of the irrigation and management by 
WUAs in Africa. To achieve the objective, the authors gathered qualitative information 
from three LIDs and compared them with similar information from a few African 
countries. The findings indicate that institutional and technical gaps hamper the 
success of Water Users Associations (WUAs) in Africa. These gaps include: (1) 
premature water policies and acts in Africa. (2) The WUAs in Africa are created with a 
top-down approach and as such not participatory though they are assumed to be so. 
(3) Institutional support at various levels, including government support and urban-
rural linkage in Japanese LIDs, are missing in Africa. (4) LIDs face little market risk, 
and cooperative input supply and output market contribute to the success of LIDs, 
indicating that not only irrigation fundamentals but also production inputs (e.g. R&D, 
seed technologies) are essential elements to sustain irrigation. (5) Urban expansion 
overtakes irrigation land and its expansion rate is not considered in initial irrigation 
investment- Africa should not repeat such mistakes in its irrigation investments. (6) 
Area-based water-charges, though it has water saving limitation, is accompanied by 
soil-water conservation mechanisms in LIDs. The soil-water conservation mechanism 
sustained irrigated-rice production for centuries in Japan, which is another experience 
that African countries have to pursue.  
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1. INTRODUCTION 
 
Rainfall variability and lack of water storages cause moisture-stress and accompanied 
by old technology of crop production, this problem decreases the use of modern 
inputs (e.g. Wakeyo and Gardebroek, 2013) and undermined crop output and yields 
in Africa. One of the underlying reasons is that Africa has too low irrigation capacity to 
curb the negative effect of weather risk on output and yields. Consequently, yield and 
production growth do not match with the population growth and could not address the 
food-security challenge, and Africa continued to receive food-aid (Barrett, 2002) and 
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to face widespread poverty due to weather risk. To redress the problem of low yields 
by replicating green revolution, Africa invested in large-scale irrigation since the 
1970s. Unfortunately, many of those investments failed to meet their objectives 
because of the management gap. After the failures, institutions and experts 
suggested to enhance participatory irrigation management (PIM). In Africa Water 
users Associations (WUAs) are established to undertake this purpose, but they have 
limitations compared to ideal PIM. Though it had similar condition to that of Africa 
before 50 years, Japan succeeded to have advanced PIM in its LIDs. Note that LIDs 
are water user association founded willingly by farmers locally on communal and 
territorial basis in line with the Land Improvement Act of 1949. African irrigation and 
WUAs are at their early stage and need to share from the Japanese experience of 
LIDs. In the future, Africa is expected to invest huge resource in irrigation and its 
management better than the existing to sustain it. Also, Africa need not repeat 
irrigation investment mistakes. 
  
Economic development has no unique formula, but technology, institution, investment, 
human capital and resource management are universal drivers. The theory of 
development suggests that understanding country-specific models about the drivers 
of development provides adaptable insights (Adelman and Moris, 1997; Hirschman, 
1990) and after learning from forerunners, countries under-developed before World 
War II, such as Israel, Japan, and South Korea, joined advanced countries. The 
theory also provides highlights on the importance of sharing sectoral experiences in 
development. Africans have their own PIM specific to their own condition, but they are 
almost traditional. It is believed that the experience of Japanese LIDs helps African 
countries to improve their WUAs. 
 

2. OBJECTIVE 
 
The objective of this study is to identify PIM experiences from Japanese LIDs, after 
evaluating whether they fit to the irrigation management condition of Africa.  
 

3. METHOD AND DATA  
 
The method used in this study is qualitative analysis of the available data and 
information from primary and secondary sources of Japanese LIDs and African 
irrigation and WUAs. The primary sources include the information collected from the 
visit to three LIDs in Japan in February and March 2012. These LIDs are Meiji Yosui 
and Kamedagou and Nishikambara and they have been operating since 1950s. The 
authors visited the LIDs and irrigation and drainage facilities, interviewed mangers 
and technical staffs, discussed with prefectural administrations, and attended their 
presentations. The secondary data sources are publications, reports, and websites 
information of LIDs. The study compared the analysis of the LIDs data with the 
findings of other studies, literature and experience of WUAs in Africa. 
 

4. ANALYSIS OF DATA AND  INFORMATION 
 

4.1 The Land Improvement Act (LIA)  
 

The contents of the 1949 act (Ozawa, 2005) include establishment, administration, 
projects and irrigation management of LIDs. Each of these acts defines and settles 
crucial issues. Two major principles characterize the act are democratic operation 
and beneficiary-should-pay (JICA, 2011). The LIA act basically provides: 1) guidance; 
2) universality; and, 3) ensure no coercive treatment of members. Unlike the case of 
Japan, in Africa the process often goes from top-down and involves government 
indulgence, causing conflicts and failures (Wakeyo et al. 2015; Wakeyo, 2014b; 
Wakeyo, 2012: p. 113). 
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Figure 1.  Year of issue of water polices and acts compiled from country specific 

documents 
 
Documents show that many African countries approve the water sector policy only 
recently (Figure 1), and a study indicated those African countries which have 
relatively earlier acts and policies have large share of irrigated land (Svendsen et al. 
2008). Other than the policy, unlike the case of Japan, specific acts to WUAs are 
unavailable in most of the African countries. For example the cooperative 
establishment law in Ethiopia serves for all kinds of cooperative establishment and 
administration (Wakeyo et al. 2015). Also the incompatibility between community level 
regulatory mechanisms and enforcement shows that countries may have acts and 
legislation but they have to keep their region-specific features (Shivakoti et al. 2005). 
 
4.2 Comparison to an ideal PIM 
 
An ideal PIM, in addition to accommodating the contribution of a number of 
stakeholders in irrigation management, fulfills that: 1) farmers see a positive 
difference in income due to joining PIM; 2) extension-agents fully support the 
irrigation system; 3) water is efficiently, equitably and sustainably used; 4) 
maintenance is carried out in time; 5) costs are recovered; (6) WUA-leaders manage 
well in a transparent way. An ideal PIM has a visionary leadership, which leads the 
WUAs in the planned direction to achieve technology, production, marketing, and 
finance targets. Accordingly, INPIM (1997) indicates that Japan, Mexico, Turkey and 
Philippines are some of the successful PIM. In Africa, among others, WUAs lack a fair 
water distribution and often conflicts occur for: (i) schemes lack enabling irrigation 
structures (e.g. pipelines). (ii) Legal enforcement is missing and acts are too outdated 
to fix conflicts in irrigation water-use (Wakeyo, 2014b). (iii) Often executive leaders 
face skill and knowledge gap (Wakeyo, 2014a; 2014b), unlike LIDs. In the visited 
LIDs, the chairpersons are highly educated experts. 
 
4.3 Land use 
 
Allocation of water for irrigation influences land use and related decisions. The 
problem of coordinating the use of irrigation land with urban expansion is a global 
issue and in developing countries it often causes economic and social chaos. The 
problem is challenging even advanced countries. For example in Meiji Yosui, on 
average 20ha of more land is occupied each year by new residential area. Because 
of this limitless expansion of the city, the number of members of LIDs annually 
decreases by about 15ha (equal to 20ha/1.3ha). The loss has the effect of: 1) 
declining membership fee of LIDs; 2) The overtake of irrigation is an investment 
mistake that shouldn’t be repeated in developing countries. Consequently, (1) the 
irrigation land becomes a site of industrial cluster; and, (2) the incentives to attract 
industrial investment continuously decrease irrigation land. These could indicate the 
need to synchronize investment in irrigation and urban land. The evidence obtained 
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from Kamedagou LID indicated that recently the prefectural government understood 
the problem and took measures to limit the unlimited urban-expansion to irrigation 
land.  
 
4.4 Urban-rural linkage 
 
In Japan, urban-rural linkage is strong and contributes to irrigation water management. 
The visited LIDs and cities share water and its investment cost with cities and the 
water sharing and collaboration avoids conflicts over water. 

 
Table 1. Share of investments of governments, Municipality, LIDs and others in 2001 

 

Management 

Water-use facilities I&D canals length 

# of facilities % km % 

National 20 1.3 94 0.5 

Prefectural 247 15.6 576 2.9 

Municipality 265 16.7 6939 35.1 

LIDs 1042 65.8 12133 61.3 

Other 10 0.6 52 0.2 

Total 1584 100 19794 100 

Source: Ministry of Agric. Forestry & Fisheries, Japan: 
http://www.maff.go.jp/j/nousin/keityo/mizu_sigen/pdf/panf05_e.pdf) 

 

 
This experience of sharing costs between urban and rural sector is unusual in Africa 
because: 1) the existing attitude is that urban is advanced and rural is backward, with 
little effort to harmonize them for development. 2) Divide-and-rule principle followed 
by governments. 3) Urban centers expand without limits due to a biased 
modernization (Todaro and smith, 2003). 
 
4.5  Support from central and prefectural governments 
 
In Japan, the support of governments includes investment in irrigation and drainage 
(I&D), maintenance and employing skilled experts for the LIDs. The government 
distributes the support budget between LIDs based on the demand for rice irrigation, 
whereas in Africa budget sharing is a sectoral and regional issue. In case of LIDs, 
without the government support, 1) LIDs cannot afford costly investment in cutting-
edge technologies. 2) After the investments, the LIDs manage the water controlling 
high-tech equipment with the support of government experts. 3) Also, LIDs and 
private enterprises attain the experience to plan, use and manage the irrigation 
efficiently (FAO, 1986).  
 
In Africa, irrigation projects and WUAs which have adequate project support are often 
successful. In Ghana, for example, some WUAs reached at a reliable source of 
income for farmers who use irrigation with the rehabilitation technical supports from a 
project and from local institutions (IFAD, 2012). However, in many cases in Africa: 1) 
the failed irrigation projects invested in 1970s & 80s lack stakeholder coordination in 
irrigation management (Menzein-Dick, 1997). 2) Governments invest but their 
participation in management is limited and costly. 3) The involvement of stakeholders 
is limited (e.g. Ethiopia). Subramanian et al. (1997) suggested that the role of 
government support for sustainability of WUAs is a useful experience for Africa.  
 

http://www.maff.go.jp/j/nousin/keityo/mizu_sigen/pdf/panf05_e.pdf
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4.6 Non-irrigation complementary factors 
 
4.6.1 Input supplies, production and yields 
 
One of the objectives of irrigation is to increase yield by increasing water availability. 
However, yields may not increase if the supply of modern inputs such as fertilizer and 
improved seed do not meet the demand. In Japanese LIDs, the Agricultural 
Cooperative (JA) ensures the sustained supply of inputs in time for a reasonable price 
to members. In addition, the public seed R&D is well organized to provide high yield 
and quality varieties (Hisano, 1999).  
 

 
Figure 2: Average rice yield (Source: RLDC, 2009; JIRCAS, 2012) 
 

The arrangement is effective in Japan and lifted yield compared to that of Ghana, 
Tanzania (Figure 2). Thus, for WUAs in Africa to achieve the major objective of 
irrigation, integrating water-use with agricultural inputs is essential. Also, encouraging 
the private sector corrects failures in both input and output markets.  
 
4.6.2 Marketing -institutional arrangement  
 
In Africa, price incentives and farmer protection could be necessary to increase the 
use of new production technologies, but on the contrary often governments follow a 
price policy aims at keeping food-price low for urban-consumers, which is a 
disincentive to farmers. Agricultural marketing cooperatives could ease marketing by 
supplying in bulk and bargaining on prices. Without cooperatives, middle-men exploit 
the asymmetric information on prices to increase transaction costs and the practice 
decreases income and membership fee payment for O&M of the WUAs. Therefore, 
the Agricultural cooperative (JA) in Japan is best practice to Africa than being 
refutable. 
 
4.6.3 Infrastructure  
 
The amended act of LIDs, ‘Agricultural Basic Act,’ enacted after the 1949 acts, 
included improvement of basic rural infrastructure. Accordingly, in LIDs irrigation 
infrastructure is integrated with the investments in rural transport. The road transport 
networks enhance maintenance, repairs and supervision of schemes, and 
mechanization and marketing. Also, the infrastructure indirectly facilitates water 
management and marketing. 
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4.7 Finance 
 
Membership fee is a major source of income of the LIDs. In 2011 Meiji Yousi, 
Kamedagou and Nishikambara collected 98.2%, 99% and 99.8% of the membership 
fees respectively, showing high rate of fees paying. Evidences also indicate: 1) LIDs 
have diversified income sources (Figure 3); 2) subsidies from government are 10% or 
less; 3) ease of output marketing contributed to the success because of the JA. The 
budget shortages compel seeking alternative income sources for both LIDs and 
WUAs. On the other hand, factors of declining income in LIDs include: 1) Falling 
output price similar to the case of Africa. 2) Declining number of members. In African 
WUAs; 1) Membership fee of WUAs is also low due to lack of markets. 2) The 
membership-fee is low (60-80% in most cases). For example, the average members’ 
fee collection rate of four WUAs in Ghana is 82%, with an individual rate of 54%, 91%, 
87% and 97% (Namara et al. 2012). In Ethiopia the average membership-fee is less 
than 1% of the irrigation farm revenue, too small to cover O&M expenses (Wakeyo, 
2014b) similar to that of many African countries (Shah et al. 2002).  
 

 
Figure 3.  Sources of income and shares in total income of three LIDs, from 2007 to 

2011 
 
For alternative or supplementary income source, the LIDs did not use them though 
opportunities are available (agro-tourism). In both Aichi & Niigata prefectures in Japan, 
1) LIDs do not notice about agro-tourism. 2) By law LIDs are not allowed to engage in 
business.  
 
4.8 Water Management:  investment and water charges and use in LIDs 

Japan is water-surplus but the net rainfall reaching the crop root-zone is low and 
rainfall variability is common. To secure enough water in the root-zone and overcome 
rainfall variability, Japan invested in I&D in the last 50 years. Governments invest in 
I&D technology and evaluate, expand and rehabilitate schemes; and enforce the 
defined water-rights and annual water permit (from April to September for rice 
irrigation). The commitment of the local and central governments is a useful lesson. In 
Africa, (1) often governments pay attention to initial investments only than follow up 
rehabilitation and maintenance even when finance is available. (2) Water rights are 
often not defined (e.g. World Bank, 2000). (3) Performance evaluation of schemes 
and WUAs is lacking (e.g. Ethiopia- no division of labor between constructors & 
evaluators). For example in Ethiopia & Kenya, maintenance and rehabilitation go 
through bureaucratic process and is often late (Wakeyo, 2014b). 4) In LIDs, the NIPO 
seriously engages in planning assessing, evaluating and maintaining schemes, 
whereas are many of these routine activities are neglected in Africa.  
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In Japanese LIDs, for about 39 years, the area-based rate has been used to collect 
water fees. This fee collection system is criticized for water-wastage but favored for 
its easy fee-collection advantage (Dinar et al. 1997). Nevertheless, in LIDs water 
saving increases with fitting plot-size of 100m2 with the levees. Because of levees: 1) 
the water remains in the paddy plot; 2) levees protect erosion because of the 
accompanying watershed management. For the water-scarce Africa, area-based 
water-charge is uneconomical because of no water abundance. Moreover, farm-plots 
are unconsolidated; levees and watershed management are little. In LIDs, the water 
distribution also varies. In Nishikambara, the water management committee handles it, 
whereas in Meiji Yosui LIDs use pipeline to measure, control and distribute water, 
which avoids conflict.  
 

5. CONCLUSION 
 
Judging from the issued water polices, after early 2000s African governments seem 
to renew their commitment to irrigation, but equally important is to consider its 
management. In line with the development theory, in this study, the irrigation and its 
management experiences of Japanese LIDs is revisited and checked weather African 
countries can learn from it. The findings indicate that not all Japanese LIDs’ 
experiences are advanced and unfit to the African condition. The elements of 
sustainable irrigation and its management in Japan LIDs are found to be institutions 
(policies and acts), public support, and technology and stakeholder participation (e.g. 
urban rural linkage). African countries can learn from the insights and experiences 
Japanese LIDs mainly in irrigation acts, irrigation land-use and urban-center 
expansion, free choices in WUAs establishment and no free-lunch in irrigation water-
use, public support (e.g. infrastructure including high-tech water distribution and 
control; pipeline), urban-rural linkage (water & its economic-cost sharing), water 
management (levees, watershed and land consolidation), input-output market 
(cooperatives), finance and sources of alternative income sources for O&M. On the 
other hand, area based water charges could cause water use inefficiency for the 
natural and economic water scarce Africa. Moreover, Africa has high investment 
demand for both urbanization and irrigation, and has an opportunity to earn from 
Japanese experience no to repeat irrigation investment mistakes of advanced 
countries. 
 
Investment in irrigation and its management is, however, so challenging in a diverse 
continent of scarce resource, especially when the negative effect of climate change is 
hovering. Therefore, African countries are advised to select and use the PIM 
experiences of Japanese LIDs in their irrigation management model to achieve their 
objective of increasing output and yield to feed their population.  
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