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Executive Summary

The National Hydraulic Program 2001-2006 enacted by the Federal Government sets forth
actions to be carried out in order to maintain or to increase agricultural production and, at the
same time, to reduce water use in agriculture, in such a way that the salvaged volume could be
redirected to satisfy other users’ demands, or to reestablish the hydrological equilibrium in
basins or aquifers which currently are over exploited.

Also, this program points out that a water market is an instrument, which allows to reallocate
this resource among different uses. This market should have an important role in setting off an
effort to reduce water extraction from over exploited sources, by fixing an economic value to
water, facilitating its allocation to activities of higher economic return.

In the context of a strategic priority to improve irrigation water efficiency and to value
economically this resource, in particular for Irrigation District 005 Delicias, this paper was
produced.
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The Conchos River Basin in the state of Chihuahua encompasses a 6.37 million hectares
(63,709 square kilometers) area, stretching from the south-southeast to the center and
northeast of the State. Three Irrigation Districts (IDs) can be found in this Basin, 005 Delicias
(75,220 hectares), 090 Bajo Rio Bravo (10,153 hectares) and 103 Rio Florido (10,156 hectares).
A low water conduction efficiency of 60% is one of the main problems of these IDs, which
combined to a low application efficiency of around 50%, results in a global efficiency of only
30%.

The National Water Commission (CNA) estimated in 1999 that to increase the global efficiency
rate to 55% in these three Irrigation Districts, investments of MX$ 1,394 million (US$139.4
million) are required, 88.6% of them for ID005 Delicias. An Increase in efficiency can salvage
water, some 396 million cubic meters annually. This means that the marginal cost of salvaged
water would be 23.5 cents (MX) per cubic meter, considering a 15-year useful life for
investments in infrastructure and equipment.

Irrigation District 005 reports 9,069 users with water rights for 76,171 hectares. On average for
the period 1990-2001, 60,448 hectares were irrigated annually in ID005 with a gross water
volume of 961.8 million cubic meters, showing high variation coefficients, 53.7% and 53.1%,
respectively. In 1990-2001, the average gross and net irrigation water volume applied were 15.9
and 9.4 thousand cubic meters per hectare, respectively, which resulted in an average
conduction efficiency of 59.3%. On the other hand, average water productivity (in terms value
of output) for the same period (in 2001 prices) was MX$ 1,273/1,000 m3 (US $127.3/1,000 m3).
The average irrigation rate (in 2001 pesos) was MX$ 85/1,000 m3 (US $8.5/1,000 m3) and its
relation to value of output was 7%, which in general could be considered as adequate. Some
97% of the water volume was distributed to 17 crops: wheat, forage oats, rye grass, onions in
the Fall-Winter Season; cotton, peanuts, onions, pepper, corn, sorghum and soybeans in the
Spring-Summer Season; alfalfa and pecans throughout the year, and peanuts, corn, sorghum
and soybeans as second crops. For the period 1990-2001 the average gross water volume
applied to these crops was 932.4 million of cubic meters, with a 54% coefficient of variation.

To perform a financial and economic analysis of the agricultural production system, a
representative model of Irrigation District 005 was developed. This model was based on the
average harvested area and the average gross water volume observed for the 1990-2001
period. Applied water volume was 912.7 million cubic meters.
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The harvested area and water volume used for the 19 crops (when forage corn and watermelon
are added) under analysis represent 97.6% and 94.9% of their total. Outputs, inputs, factors and
services prices are those observed in the 2001 agricultural year.

It can be estimated that this production system in 59,000 hectares generates each year a value
of output of MX $871.9 million (US $87.2 million) and a value-added (remuneration to capital,
land, labor, and net profit to producers) of MX$ 449.5 million (US $45 million). The main crops,
in terms of their contribution to value-added, are peppers (22.1%), onions (13.7%) and pecans
(14.2%).

Average net profit (excluding land rent and including government direct support to grains) for
this production system can be estimated at MX$ 3,798/ha (US$ 379.8/ha) and a real return on
capital (adjusted to inflation) of 25.9% can be estimated. An outstanding net profit is obtained in
peppers, onions, watermelons and pecans (net profits higher than MX$ 10,000/ha, and real
return on capital of more than 50%). An average MX $ 1,238/ha (US $123.8/ha) estimated water
cost represents 10.9% of production costs for the whole system.

A linear optimization model was developed for the agricultural production system. This model
maximizes total net profit (including direct support payments) to MX$ 279.6 million (US$ 28.0
million) and a value-added of MX$ 525.5 million (US$ 52.6 million), for 49,982 hectares. These
both net profits and value-added, are 25% and 17% higher than the respective values of the
agricultural production system benchmark.

The model to optimize the use of water and to maximize net profits of the agricultural production
system, shows an increase in the area planted to vegetables and permanent crops, while the
peanuts and forage corn area remains being important, and a reduction in the wheat area. It is
important to highlight that grain corn grain sorghum and soybeans should be excluded from the
cropping pattern.

For an available water volume of 912,749 thousand cubic meters (long-term volume), distributed
on 49,982 hectares, a shadow price of surface water of MX$ 63/1,000 m3 (US$ 6.3/1,000 m3) is
estimated.
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While for a 445,029 thousand cubic meters volume (2001 volume) distributed on 25,149
hectares, a shadow price of surface water of MX$ 122/1,000 m3 (US$ 12.2/1,000 m3 can be
estimated. In the 2001 agricultural year, which showed a critical water shortage, surface water
price paid by producers was MX$ 80/1,000 m3 (US$ 8.0/1,000 m3).

This suggests that for a condition of relative water availability a shadow price lower than the
market price could be expected, while for a condition of water scarcity, a shadow price higher
(52.5%) than the market price would be anticipated. With high water availability, a higher area is
sown with grains, which show a low net profit, diminishing, therefore, the water shadow price.

Conclusions

•

A considerable potential exists in ID005 for
improvement,

•

High variability in irrigation water availability causes high fluctuations in producers net
profit,

•

Under conditions of relative water availability, water rates in ID005 are, in general,
adequate in relation to value of output and to the shadow price,

•

Both high value-added and net profits are obtained owing to vegetables and
permanent crops,

•

High value-added and net profits generated through the agricultural production system
set favorable conditions for technical improvement in ID005, and,

•

ID005 could significantly increase water productivity through investments in new and
innovative technology.
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salvaging water through technical

Recommendations

•

Water rates should kept in the neighborhood of 7-10% of value of output,

•

Sorghum and grain corn should be excluded from the cropping pattern,

•

It is important to carry out a detailed analysis of the financial and economic feasibility
of an investment project for technical improvement of ID005, especially to assess its
execution,

•

This evaluation clearly should establish the amount of water salvaged, and the
estimated volume or share to be released both to the Río Conchos for ecological
renewal, and to the Rio Grande in accordance with the Treaty on Distribution of
International Waters between Mexico and the United Sates,

•

Water salvaged in agriculture should not be used to enlarge the irrigated area, and
legal and institutional mechanisms should be set down to make this regulation
effective, and,

•

Water allocated to agriculture should be enough for a cropping pattern which
generates net profits to producers similar to that obtained in years showing average
water availability, in order to guarantee the feasibility of an investment project
designed o save water.
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Table 1. Summary of Irrigation Plan Results 1990-2001
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Table 2. Resources and Impacts of the Agricultural Production System
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Table 3. Summary of Financial Results, 2001 (excluding land rent)
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Table 4. Results of the Optimization Model

Harvested area (ha)
Net Profit (pesos/ha)
Value-Added (pesos/ha)

Harvested area (ha)
Net Profit (pesos/ha)
Value-Added (pesos/ha)

Cotton
5

Peanut
6

Onion
7

Pepper
8

Watermelon
9

Maize G.
10

Maize F. */
11

Sorghum
12

Soybeans
13

2,867
2,792
7,570

0
1,864
6,289

355
19,197
35,170

3,408
15,833
29,723

3,000
14,901
21,995

0
1,080
3,247

2,887
1,947
3,176

0
711
2,588

0
1,357
2,936

Alfalfa
14

Pecan
15

Peanut
16

Maize G.
17

Sorghum
18

Soybeans
19

16,826
2,452
6,215

5,000
11,676
17,530

6,000
2,626
5,799

0
987
2,547

0
1,033
2,038

0
1,439
2,416
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