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This paper presents empirical evidence with regard to Muda irrigation 
scheme in Malaysia where substantial gains in productivity and profitability have 
been reported. This paper shows that high paddy yields can be achieved and 
sustained over time if adequate measures are undertaken to improve the 
utilization of irrigation water supplies during periods of water shortages. 

The paper is divided into four sections. The first section presents an 
overview of IIMI's Performance Program goals and activities over the next 5 
years. Section 2 presents and overview of Malaysian agriculture and major 
developments in the Muda irrigation scheme. This is followed by selected 
indicators of agricultural performance which include: Irrigated area; irrigated area 
per unit of water; trends in paddy production per unit of land and water; net value 
of output and cost of production at farmers' prices and at economic prices; and 
cost of production in relation to import costs during the last decade. The next 
section presents a preliminary analysis of selected interventions undertaken by 
the management of Muda irrigation scheme to improve the water-use efficiency 
and agricultural productivity over time. The last section presents conclusions 
and areas for further research. 

1.0 PERFORMANCE PROGRAM GOALS AND ACTIVITIES 1 

1.1 Performance Program Goals & Activities 

The introduction of performance assessment methodologies is an effective 
and necessary first step in bringing about changes in irrigation management 
practices. Consistent use of performance indicators generates information which 
provides the basis for defining, monitoring and evaluating improved operational 
procedures for existing systems and for determining what further investment in 
irrigation, if any, are justified. 

In view of the above, IIMI is implementing a Program on 'Assessing and 
Improving the Performance of Irrigated Agriculture.' It is anticipated that, over 
the next five years, the Program will : 

- Assist irrigation agencies and policy makers to incorporate a Performance 
Assessment System as an integral part of the management process; 

IFor details on methodological issues of measurement of indicators, quantification of 
assessment norms and evaluation of management interventions, see Bhatia (1994). 
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- Develop and disseminate methodologies to enable policy makers and irrigation 
managers to select appropriate indicator sets for evaluating productivity and 
sustainability of irrigated agriculture; 

- Establish a database which can be used for comparative information on the 
performance of irrigated agriculture in varying agro-climatic and management 
situations; 

- Identify proven management practices which are associated with high 
performance and assist in their adaption. 

The proposed activities under this program will integrate and carry forward 
research presently underway on both performance assessment and decision 
support packages. 8ased on the framework developed earlier (80S et al 1994) 
and other work (Small and Svendsen 1992, Abernethy 1991, Rao 1993 and 
Murray-Rust and Snellen 1993), a set of specific indicators will be identified that 
can be used by policy makers, irrigation managers and researchers. 
Performance indicators will be grouped into four types: (i) water supply 
performance; (ii) agricultural performance; and (iii) economic and social impacts, 
and (iv) environmental performance. These performance indicators will be 
applied and field-tested in selected irrigation schemes as discussed below. 

As outlined in Figure 1, the major activities of the Program are divided into two 
interrelated parts. Part I will focus on developing, applying and refining a 
comprehensive Performance Assessment System which will provide data 
regarding an irrigation scheme in terms of water supply, productivity, equity, 
financial viability, environmental sustainability and the degree to which the 
existing "scheme" meets current and further agricultural requirements. The 
outputs of these activities would be a package of practical and cost-effective 
performance indicators which will be used to assist policy makers and irrigation 
managers to assess and improve the performance of irrigated agriculture. 
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Figure 1 
Major activities of the performance program 

PART I 


APPLYING 
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FOR HIGH 


PERFORMANCE 


Part II of the program will concentrate on using the performance assessment 
system to evaluate the performance impacts of a set of management practices 
and interventions. The empirical studies will evaluate the impact of an existing 
management practice (e.g. fixed rotational water supply) in selected irrigation 
schemes or assess the performance improvements achieved as a consequence 
of a management intervention (e.g. use of a decision support system). The 
outputs of this part of the Program will be to generate and disseminate 
knowledge about proven management practices associated with high 
performance. These evaluations will generate empirical information about the 
"determinants" of performance-enhancing management practices and institutional 
changes. 

Figure 2 

Steps in performance assessment 


IDENTIFICATION 
OF OBJECTIVES 
AND INDICATORS 

MEASUREMENT 
, Development of 

methodologies 
for measurement 

, Quantification 
of Indicators 

ASSESSMENT 

, Development of 

Targets/Norms 


, Comparison with 

Target/Norms 

SELECTION OF 
APPROPRIATE 
INDICATORS 

For the first phase (1994-1995), a comprehensive Performance 
Assessment System will be applied and field-tested in the following major 
irrigation schemes: 

0) 	 Chishtian Sub-division of the Fordwah-Eastern Sadiqia irrigation system, 
Punjab, Pakistan; 

(ii) 	Muda Irrigation Scheme in northern Malaysia. 
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1.2 Expected Outputs 

At the end of 1995, the following outputs will be available : 

(i) 	 A package of performance indicators which has been field-tested and 
modified on the basis of feedback from irrigation managers, policy makers 
and researchers; 

(ii) 	 A methodology of selecting cost-effective and relevant performance 
parameters for a given irrigation scheme; 

(iii) 	 Setting up a process within irrigation agencies under which data are 
routinely collected to apply a Performance Assessment System on a regular 
basis; 

(iv) Empirical estimates 	of "value of water" in irrigated agriculture under high 
rainfall rice systems and semi-arid multicrop schemes under a variety of 
management situations; 

At the end of 1998, the following outputs will be available : 

(i) 	 Empirical estimates of "value of water" in irrigation regimes under various 
conditions, such as rainfall, crop patterns, size of irrigated area, 
contributions from groundwater, type of surface water system (reservoir or 
diversion scheme) and management situations; 

(ii) 	 Database for a number of country-wide irrigation schemes giving information 
on irrigated area; productivity per unit of land, water and labour; index of 
equitable distribution of benefits; financial viability; economic profitability and 
environmental impacts. 

(iii) 	An analysis of the "performance levels" of selected systems in terms of 
design and "potential performance" in their agro-ecological and 
infrastructural settings. 

(vi) 	Alternative methodologies for measurement of performance indicators along 
with the case of data collection, cost and statistical reliability. 
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2.0 INDICATORS 	 OF AGRICULTURAL PERFORMANCE IN THE MUDA 
SCHEME 

Water Resources for Irrigated Agriculture in Malaysia, the share of domestic 
and industrial demand in total will increase from 23 percent in 1990 to 32 percent 
in 2000. In the Muda irrigation system in Malaysia, urban and industrial water 
demand is estimated to increase from 228 million cubic meters (MCM) in 1990 
to 477 MCM in 2000 (Table 1). In other words, if new sources of fresh water 
supplies are not found, irrigation supplies to farmers in the Muda area will have 
to be reduced from around 1700 MCM in 1990 to 1460 MCM in 2000, a 
reduction of 15 percent. 2 

Irrigation development in Malaysia has been exclusively devoted to the 
cultivation of wet paddy and about 52% or 342,000 ha of the total area under 
paddy has been provided with irrigation facilities. There are 8 granary areas 
totalling 211,850 ha while the non-granary irrigated areas are 924 schemes 
totalling 130,800 ha. Irrigation development is guided by the National 
Agricultural Policy (NAP) of 1984 which stipulates the rice self-sufficiency level 
should not be less than 65 percent. In 1990, rice imports were 0.33 million tons 
or an equivalent of 0.49 million tons of paddy. Thus, rice imports were about a 
quarter of the total rice consumption in 1990. However, these rice imports have 
doubled in the last ten years while domestic production of paddy has declined 
from about 2.0 million tons in 1981 to about 1.55 million tons in 1991. 

The eight major granary areas occupying 32 percent of paddy lands produced 
more than 65 percent of the country's output in 1991. The Muda irrigation 
scheme is the largest among the eight granary areas and encompasses 96,000 
ha of rice fields. 

2.1 	 Significance of the Muda Scheme in Malaysian Agriculture 

In 1990, the Muda irrigation scheme provided 0.76 million tons of paddy out 
of the total production of 1.65 million tons in Malaysia (Table 2). Further, the 
contribution of Muda scheme in meeting the self-sufficiency objective of the 
Malaysian economy has become more crucial over time. While total paddy 
production in Malaysia has declined from 2.0 million tons in 1981 to 1.55 million 
tons in 1991, total production in the Muda scheme increased from 0.73 million 

2Por 	details on conflicts in water use, conservation in water-use in urban and industrial 
sectors and sustainability of irrigation, see Bhatia and Palkenmark (1993), Bhatia et al (1994), 
Kijne and Bhatia (1994). 
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tons in 1981 to 0.80 million tons in 1991. Hence, paddy production in the Muda 
scheme accounted for about 50 percent of the total paddy production in the 
country in 1990, compared with its share of 26 percent in 1981. In 1991, rice 
imports would have been higher by about 50,000 tons (compared with 1980) in 
the absence of increased paddy production in the Muda scheme. 

2.2 Major Developments in Malaysian Agriculture and in the Muda Scheme 

Major developments in the Malaysian agriculture affecting the productivity of 
the Muda scheme are: 

Guaranteed Minimum Price (GMP) for paddy and direct output price subsidy 
(since 1980); 

Free fertilizer since 1979; 

"Projectised Organization" for the management of large irrigated projects such 
as Muda, Kemubu etc since 1970; 

Institutional support by establishing Federal Agricultural Marketing Authority 
(FAMA); Malaysian Agricultural Research and Development Institute (MARDI); 
National Paddy and Rice Authority for processing and marketing paddy and 
Agricultural Bank of Malaysia to extend agricultural credit. 

The Malaysian government has fixed a guaranteed minimum price for paddy 
which has varied between RM (Malaysian Ringgit) 462 and RM 490 per ton 
during 1980-84 (1 U.S.$ = RM 2.7 in 1994). The direct price subsidy has 
increased from RM 165 per ton up to 1990 (2nd season) to RM 248/ton since 
1991. Since 1979, free fertilizers have been given by the government agencies 
to farmers up to a limit of 6 acres (2.4 ha). The amounts given were designed 
to enable farmers to apply 80 kg of nitrogen (N), 30 kg of phosphorous (P) and 
20 kg of potassium (K) per ha. In 1991 (1st season), farmers in the Muda 
scheme, on average, applied 75 kgs of N, 30 kgs of P and 19 kgs of K per 
hectare. The cost of subsidized fertilizers have been estimated to be RM 125 
(U.S.$ 46) per ha in 1991. 

Major Interventions in the Muda Irrigation Scheme 

Shifts from Transplanting to Direct Sowing 

Three methods of crop establishment used in the Muda area - transplantation, 
wet seeding and dry seeding - differ in terms of duration of irrigation period, 
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TABLE L 


Competing Uses of Water in the Muda area in Malaysia* 


(Million Cubic Meters) 

I 
1 

2000Estimated Demand 1990 

Irrigation 1701 1709 
I 

Domestic 124 ! 192 

Industrial 104 285 

Total domestic and 1228 477 
industrial demand I 
Availability for Irrigation if I 1460 
domestic and industrial 
demand is fully met in I 
2000 I 

I 
I 

I 

The data relate to Kedah, Perl is and Penang areas. 

Source: Sivalingam, G. (1994) 

Production and imports of rice in Malaysia and the 
Contribution of the Muda Scheme 

1981 1990 1991 

I 
!I 

MALAYSIA 
I711 639I. Paddy Area (1000 hal 635 

2. Paddy Production 2020 1655 1550 
(1000 tons) 

3. Rice Imports 330 

(1000 tons) 


168 

4. 	Rice Imports in 
Equivalent Paddy Terms T 

495252 -

Muda Irrigation Scheme 

(1000 tons) 

1901. Paddy Area (1000 hal 186 190 
797 


(1000 tons) 

729 7622. Paddy Production 

46% 51% 

Muda as Percent of 

Total production in 

Malaysia 


3. Paddy Production in 36% 

35% 65%4. Rice imports (paddy -
equivalent) as Percent 

of Paddy production in 

Muda 


Figures are for 1980 " 
Source: F.A.O. Regional Office for Asia and the Pacific, Bangkok. 1992, MADA offices. 
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Figure 9. Basic Production Cost per Ha 

First and Second Season(1979-1991) 
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Figure 10. Basic Production CosVT on 

First and Second Season( 1979-1991 ) 
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