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Fig. 1- Water consumption in Iran over 25 years
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Fig. 2- Gross agricultural production and agricultural water consumption in the country from 1991 to 1396
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Table 1. Agricultural water rebound effect

GY vs GW (%) GY vs GWP(%) AWS vs EWS (%) WRE
(1-p)GY>GW>0 pGY > GWP >0 AWS <0 WRE > 100 )bzl S
p p Backfire
0<(1-p)GY=GW pGY =GWP >0 AWS =0 WRE = 100 JS e
Full rebound
0<(1-p)GY<GW pGY<GWP>0  AWS<EWS>0 WRE < 100 > 0 T
Partial rebound
_ _ _ _ o ]
= = = > =
pGY =0 pGY =0 AWS = EWS>0 WRE =0 Jer
pGY <0 pGY <0 AWS > EWS >0 WRE <0 oolall ggd Blax
Super conservation
GY <GW GWP<0 EWS <0 - faert
Impossible
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#*WRE: water rebound effect (%); AWS: Real savings (100 million cubic meters); EWS: Expected savings (100 million cubic
meters); GY: Agricultural production growth rate (%); GWP: Agricultural productivity growth rate (%); GW: Growth rate of

agricultural water consumption (%).
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Table 2. Estimation of agricultural production function coefficients
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LnY: Natural logarithm of agricultural products value, t: year, InW: Natural logarithm of agricultural water consumption, InLB:
Natural logarithm of agricultural workers, InLD: Natural logarithm of crop yields, InM: Natural logarithm of agricultural ma-
chinery, InF: Natural logarithm of fertilizer usem, InF: Natural logarithm for seed consumption, InK: Natural logarithm of cash

capital, InP: logarithm of natural toxins used.
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Table 3. Agricultural water rebound effect of Iran’s provinces (1991-2017)
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GY: Growth rate of agricultural output (%); GW: Growth rate of agricultural water use (%); RWU: Rebound water use (100
million cubic meters); EWS: Expected water saving (100 million cubic meters), WRE: Water rebound effect (%)
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Fig. 3- Water rebound effect in Iran’s 5 divisions (1971-2017)
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Fig. 4- Annual agricultural water rebound effect (1971-2017)
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Introduction: From the perspective of many experts and decision makers, advances in irrigation technology are the main
cause of reducing water consumption. Despite these comments, many experts are skeptical of this conclusion. Despite the
improvement of irrigation, drainage technologies and improvement of resistant species, the expected reduction in water
consumption have never occurred. Can the water rebound effect (WRE) phenomenon be responsible for the lack of reduc-

tion in water intake? What is the situation in Iran? This study sought to answer these questions.

Material and methods: First, it was necessary to determine the impact of technology on the agricultural sector in the
provinces using panel data. The data for the years 1370 to 1396 were used for this purpose. In the next step, using informa-
tion about water consumption and agricultural sector products over the years under consideration along with the estimated
model, the factors of agricultural growth rate, water consumption growth rate, and expected and ongoing savings were cal-
culated. The results of these calculations indicated the rate of water rebound effect in the agriculture sector for 31 provinces
and made it possible to discuss the effect of WRE on different regions with a simple comparison. To help policy-makers,

five divisions of the Ministry of Interior were used.

Results and discussion: The rate of participation in the development of technology was at a high level of significance
(0.043). The agricultural WRE amount in Iran was 319.9%. This study confirmed the effect of WRE on agriculture in the
country. The effect of water rebound on all regions of the country was also clearly visible and even some industrial provinc-
es such as East Azerbaijan and Khuzestan were more severely affected by this phenomenon. The highest intensity of WRE
was observed in the 3rd region of the country, including the provinces of East Azerbaijan, West Azerbaijan, Ardabil, Zan-
jan, Gilan and Kurdistan, and the lowest was in the 5th area including Razavi, Southern and Northern Khorasan, Kerman,

Yazd, and Sistan and Baluchestan. The intensity of the WRE in the southern and eastern regions of the country was lower
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than in the northern and western regions. The reason for the relatively lower intensity of this phenomenon in the southern
and eastern regions was the limited access to water resources, lack of funding to change the irrigation technology, high-
quality land, and specialized labor. Although less intensely, it could be clearly seen that more than 80 percent of the saved
water across the country was due to the improvement of technology, which was significant in the field of irrigation technolo-

gies, by the same agricultural sector. This it indicates the intensity of the WRE phenomenon on the country’s agriculture.

Conclusions: The trend of increasing water use in agriculture in the country after applying government support policies and
the development of irrigation technologies along with the calculated WRE indicated that improving irrigation technologies,
due to the increased productivity, initially reduces water consumption, and also, higher profitability can be achieved by
reducing water consumption costs. Increased profit is a motive to expand the crop area, which will increase water consump-
tion, in some cases, more than initial consumption. At this very moment, it is necessary that the authorities focus on control-

ling the water rebound phenomenon, in addition to the concept of reducing water consumption in the agricultural sector.

Keywords: Water rebound effect, Water productivity, Technology, Iran’s agriculture.
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