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Abstract

The economic effects of large dams which were constructed in
Iran during the last two decades are explored in this paper and
their impacts on agriculture and welfare in the township of
their origin as well as downstream townships are analyzed.
Ordinary least squares (OLS) method was used to investigate
these effects and for more accurate results we controlled for
geographical variables and rainfall. The results showed that
dam construction leads to higher agricultural yield, production
value and irrigated area in dam’s own township but it does not
affect yield, production and irrigated area in downstream
townships. Also, dam construction results in planting more
water-intensive crops in their own township and less water-
intensive crops in downstream townships. In addition, per
capita expenditures in rural regions of downstream townships
decrease in response to dam construction, but urban regions of
the downstream townships as well as urban and rural regions
of dam’s own township are not influenced by dam
construction.
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Table 1- Summary Statistics of Variables
& patio g lo] aoMd - Jgua

Number of Average
Variable Observations (Standard Deviation) Min Max
(end-beginning) Total Beginning End
L 0.67 0.29 1.15
Number of Dams in District 229-229 (1.36) (0.76) (1.74) 0 13
Number of Dams Upstream of 1.71 0.57 3.07 0
District 204-204 (2.59) (1.21) (3.43) 24
Annual Per Capita Household 0
Expenditures (Real, Thousand 112702 166329 386754
Rials) 229-229 (182155)  (107738)  (222505) 2020898
Total
229-229 94707 141498 321206 0
Rural (154023)  (70348)  (194219) 1873715
229-229 138794 192674 471976 0
Urban (230410)  (119574)  (279711) 3104218
ﬁ;iettaLrJer;c)ier Cultivation (Thousand 229-229 41959 30247 43907 0 457301
Total (50136) (51533) (52160)
) 229-229 19303 13919 19658 0
Irrigated (22461) (21144) (22631 149262
) 229-229 22656 18328 24249 0
Rainfed (38889) (39604)  (40507) 281885
g:zlallj)e of Production (Million Rials, 726.226 5276356 4249352 6757302 0 .
Total (7158854) (6831440)  (8233091) '
. 4469903 5998252 5626409 0 .
Irrigated 229-131 (6534909)  (7463598)  (7320456) 74810
. 878311 653892 1131195 0 ;
Rainfed 229-229 (1813207)  (1500061)  (1988047) 192 +10
Yield (Million Rials per Hectare) : 189.49 219.93 217.57 0
Total 221-138 (177.65)  (210.62)  (193.81) 224422
) 254.92 275.09 308.32 0
Irrigated 223-137 (214.72) (189.92) (234.05) 6446.64
. 50.10 35.74 68.38 0
Rainfed 184-100 (62.59) (18.52) (88.08) 1166.9
0 i -
1/050:‘) ggzﬁtwnh slope between 0 and 229-229 (g.gg) 0.001 098
% of Area with slope between 1.5 229-229 0.14
and 3 percent (0.072) 0.006 0.34
% of Area with slope between 3 and 229-229 0.13
6 percent (0.06) 0.001 0.39
% of Area with slope more than 6 229-229 0.42 0 0.96
percent (0.24) )
S 361.61 456.26 311.90
Precipitation (mm) 201-199 278.7) 309 11 26798 15 2519.5

GSiskiS dlaa @ylig 3l odls cpl (395 de90 iulaodly a8 VAN Jlo 3l pé ) cudl WWAY Jlos 0593 (slel 9 VYVY Jlo (5555liS" 5 badus (sloodls (gly 0)50 (shiil ihlud s
Slodds duwloee WYY+ Jlo (6598 Olownds Gabo ybiw o YYA (gl Wodld cansl o <y
Notes: Dams and agricultural data is for the period of 1992 to 2014 (2012 is missing). The data comes from Ministry of Agriculture
and Iran Water Resources Management Co. and is aggregated to 229 districts based on administrative divisions of 1991.
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Table 2— Effect of dams on irrigated and rainfed cultivated area
Flyj SV 013 9 (2 ClS 5 w2 il ST S

(1) (2) 3) (4) (5) (6)
Panel A: Dependent Variable is logarithm of irrigated cultivated area
District Dams 0.224™ 0.059 0.102" 0.056 0.186™" 0.098™
(0.046) (0.045)  (0.053)  (0.045) (0.061) (0.045)
Upstream Dams -0.020 -0.074" -0.037 -0.076" -0.020 -0.017
(0.033) (0.039)  (0.041)  (0.039) (0.029) (0.023)
Number of Obs. 4,256 4,256 3,461 3,461 3,461 3,461
Adjusted R? 0.042 0.009 0.059 0.064 0.221 0.417
Panel B: Dependent Variable is logarithm of rainfed cultivated area
District Dams 0.276™" 0.013 0.060" 0.020 0.021 0.007
(0.061) (0.035)  (0.035)  (0.042) (0.043) (0.045)
Upstream Dams -0.036 -0.047 -0.007 -0.013 -0.003 0.049
(0.049) (0.019)  (0.018)  (0.020) (0.019) (0.030)
Number of Obs. 3,240 3,240 2,624 2,624 2,624 2,624
Adjusted R? 0.031 0.003 0.092 0.108 0.201 0.380
District fixed eff. N Y Y Y Y Y
Year fixed eff. N N Y Y Y Y
Precipitation N N N Y Y Y
Basin-year fix. eff. N N N N Y Y
Geographic cont. N N N N N Y

29 Ol e ol SIT(Y) (g ) 3 g0 U5 (659l 3 Shee o ]y i e J31 5 eV sl Sl Sty J S s (g (V) g 10bxesgs
033 03,5] Jlumaidg Sl SIS 5t 53 S 35 sk S Jold el 5 ol Sl I3l 5 05dle (F) gt 2500m 8181 Jlo € 131 (1) 5
e ebins e Colns @9y Jobo 53 o (gilme jeite ) Cawnd W (6lo ol ol 5 Gl 31 bl glo JymS (B s )lge  0gMe 55 5 (gt )
S re i A # o P il ol usual Sl b sladdied (gl g 0l y)155 5l )0 o lulinl glad Caud j5 (4w ¥ 0 gyl g atwd ¥ oyl o

W oo LSy Ao pd Y g doyd B oy Vo w3
Notes: Column (1) is without any controls or fixed effects. In column (2) district fixed effects and in column (3) year
fixed effects are added, in column (4), in addition to year and district fixed effects, precipitation is also controlled
for. In column (5) basin-year fixed effects are added and in column (6), in addition to previous controls, geographic
controls (including district area, district gradient, district elevation, river length) are added. Clustered standard errors
are reported in parenthesis. *, **, and *** show significance at 10, 5, and 1 percent levels respectively.
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Table 3- Effect of dams on irrigated and rainfed yield
022 9 ol (5598 8331 3 (yliw o JB 13 9 Cunwd¥ly (g5lwrns ST Y Jgu>

@ O]

(3) (4) (5) (6)

Panel A: Dependent Variable is logarthim of irrigated yield (production value per hectare)

District Dams -0.000 0.067"" 0.039" 0.034 0.056"" 0.015
(0.017) (0.020) (0.022) (0.022)  (0.025) (0.020)
Upstream Dams -0.003 0.022 0.003 -0.001 0.013 0.023™
(0.011) (0.014) (0.014) (0.014)  (0.012) (0.011)
Number of Obs. 4,250 4,250 3,458 3,458 3,458 3,458
Adjusted R? 0.000 0.019 0.107 0.112 0.193 0.328
Panel B: Dependent Variable is rainfed yield
District Dams -0.005 0.009 0.019 0.024 0.008 -0.014
(0.021) (0.016) (0.015) (0.017) (0.016) (0.017)
Upstream Dams 0.004 -0.010 0.004 0.014 0.000 -0.008
(0.012) (0.008) (0.009) (0.011)  (0.009) (0.011)
Number of Obs. 3,210 3,210 2,598 2,598 2,598 2,598
Adjusted R? 0 0 0.193 0.238 0.314 0.472
District fixed eff. N Y Y Y Y Y
Year fixed eff. N N Y Y Y Y
Precipitation N N N Y Y Y
Basin-year fix. eff. N N N N Y Y
Geographic cont. N N N N N Y

Notes: Similar to table 2.

Jote Olbrsg alin iolxs g

Table 4- Comparison of dam effects on high-water and low-water crops
P1S 9 ol O gase o (g5wan W11 Al —F Jou

) ) 3 (4) () (6)
Variable name Yield of high- Yield of prqduction of production of Culti_vated area  Cultivated area
low-water high-water low-water of high-water of low-water
water crops
crops crops crops crops crops
District Dams 0.0315 -0.00409 0.0504 0.00314 0.0606 0.00429
(0.0208) (0.0115) (0.0441) (0.0337) (0.0459) (0.0300)
Upstream Dams 0.0262™ -0.00254 -0.00889 -0.0158 -0.0510" -0.0186
(0.0105) (0.00678) (0.0257) (0.0238) (0.0292) (0.0230)
Number of Obs. 3,364 3,247 3,364 3,247 3,445 3,269
Adjusted R? 0.064 0.278 0.065 0.151 0.094 0.140

Sl g il (e @y | 05k ol Y gae 0959 § @ U 1 AS ke pol oF Y ganms 1lrsg
Notes: Low-water need crops are wheat, barley and chickpea and high-water need crops are Alfalfa, potatoe, onion and rice.
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Table 5- Effect of dams on household per capita expenditure
P Sl diz 32 1 B O 310 S

Variable name Rural per capita expenditure  Urban per capita expenditure  Total per capita expenditure

(€Y) 2 €)]
- 0.020 0.027 0.025
District Dams (0.052) (0.046) (0.043)
Upstream Darms -0.060"™ -0.027 -0.050™
(0.019) (0.018) (0.017)
Number of Obs. 1834 1,793 1,839
Adjusted R? 0.546 0.455 0.605

OO Ll 3l 352 g g (slage pad 5 ()l J ST (imen g gl o 9 Jlom il cols Sl 3l acaod¥l g ol yod 355 oLl o J s ilnus

#*

20yd N g doyd B dioyd Ve s )3 (g0 gime i 4 T g P il odd pustal gl g (svadiod (gl g odd (5158 0ty 0 3 lulil (glled Ll ouds
Notes: Geographical controls for district and up-stream districts, year-province fixed effects, district fixed effects and

precipitation controls are included in the regressions but their coefficients are not reported. Clustered standard errors are reported
in parenthesis. *, **, and *** show significance at 10, 5, and 1 percent levels respectively.
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