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Abstract

Major investments and high operational expenditure are the special characteristics of
the water and wastewater industry in the context of organizational mission. Planning the
production and improving the efficiency of production factors by quantitative models
are among the conventional methods in the management of investments, costs and
financial resources. This research aimed to identify the share and elasticity of the urban
water production factors and partial and total productivity in the context of production
planning. The data used are panel data according to size of production and production
factors (labor, capital stock and energy). The data on 34 urban waters and wastewater
companies in the period of 2006-2016 (374 samples) were used and the fixed effect
econometric method was applied to estimate the Cobb — Douglas production function.
The results indicated that in the water and wastewater industry the elasticity of the
labor, the capital and the energy was 0.32, 0.42, and 0.21, respectively. The research
findings showed that the productivity of capital and energy as well as the total factor
productivity declined in the years 2015 and 2016 while the efficiency of labor
remained constant. The findings can be used by the top management of the industry as a
strong tool for strategic planning of production of a high level of reliability.

Keywords: Cobb — Douglas production function, Elasticity of factor of production,
Partial and total factor productivity.
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Item Level First Difference Order of
Statistic  Probability ~ Statistic ~ Probability Integration

Production

volume(Q) 0.1131 0.5451 -5.624 0.00 I(1)
Capital

Stock(K) -3.405 0.0003 - - 1(0)
Labor(L) -0.205 0.4189 -4.439 0.00 1(1)
Energy(E) -0.993 0.1604 -8.203 0.00 I(1)
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Table 2. Cointegration Test based on Kao Test

Probability Statistic

0.00 -9.969
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Table 3. Result of Chow Test for selecting Pool or Panel

Method
o Degree of -
Test Statistic Freedem Probability
Cross-Section F 102.62 (33.33) 0.00
Cross-Section  ggg 49 33 0.00

Chi-Square
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Table 4. Result of Hausman Test for selecting
Fixed Effect or Random Effect

Probability Degree of Cross-Section
Freedem Chi-Square
0.00 3 206.22

5 @b 5,50 0¥
SV 8 5 s dids S s olaasly golasl bl
5ot 31 sl U bl ol oils g o 1, Sloas o1
G38 Glo 5 oS (g 5ba S oo ot sl 4 | Looslys 352 50
ol slaa b oo pasia ad g glagli sleslinal b
ol 3LSS1 53 Sy e 4 SGS gl ale ol 0l s
S5 G S 25 gloeslg e oS 5 s s o e
Caz s e o e b (Cwas L YLS) are slasailen
Gk 5l Su ol sl g Ly s 52 5 gl s
SloelBa |5 el o 450 (g5Le JBlas L s g (5L ST
s 3300 S 43 gm0 il b 4S5 5l (omas 5] 50 (gLl
azl

L5 b oSl -0l ml ol a5 b (sl
JBaasl 5 g ekl vy (Solasl 5 ool iy S
ol sy pblyssame w5 al g 5 e slelinalaiil
28 szl 5 15 Ut e sl ol ol ol
Gl 51 onaslasil gl € 5 1l Jlel 1) Cossama
(Sajadifar and Davoodabadi, 2016) 43U ,ls, 45 »» ¢3b 5

Ced g slopli s 2 5l IS =S g s
(=S 15 a5l el Dl s 51V sla)

Q

Vol. 29, No. 6, 2019

\WAY Jlo o8 s 5le Y4 5,5



dx.doi.org/10.22093/ww;j.2017.87689.2416

wSloC Ty (590,40 (sla e ls JuloT

St oMb 5 T i s Ol s ys0 0 s -0 Jsaz

Table 5. Estimation of production function for urban water and wastewater industry

Variable Coefficient(Elasticity) Std. Error Statistic Probability
Constant(C) 1.927 0.295 6.525 0.00
Labor(L) 0.329 0.037 8.702 0.00
Capital Stock(K)

0.424 0.021 20.106 0.00
Energy(E) 0.214 0.025 8.450 0.00
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Table 6. Some sufficient indices for estimating production function
of urban water and wastewater industry

Index

Value

R-squared

Adjusted R-squared
F-statistic
Prob(F-statistic)
Durbin-Watson Statistic

0.827
0.826
591.79
0.00
1.872
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Table 7. Percentage change in factor of production due to percentage change in production
volume for year 2017

Production volume Pc(;lr:::;;ai%e Percentage Percentage Percentage
Year (Million mz) production ch.ange in change in change in
capital stock labor energy
volume
2017 5956 1.90 4.481 5.775 8.879
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Table 8. Forecast of the factor of production in urban water
and wastewater Industry for Year 2017

q Energy

Yar  Gabinedk Nmberof  (mion
Rial)

2017 10585 2617 125
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Table 9. Data of output value and factor of production for urban water and wastewater industry,
2012-2016 (base year 2012)

Output Number of Capital stock Energy
e VL labor (billion Rial) (Billion Rial)
(Billion Rial)
2012 9926 42331 222693 698
2013 10495 41911 224866 598
2014 11029 45262 226400 527
2015 11261 44795 242527 611
2016 11505 45321 247955 623
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Table 10. Productivity of factor of production and total factor productivity (TFP)
for urban water and wastewater industry (2012-2016)

Year Output Cap‘ital stock I‘Jabor Cost‘of energy Capit'al- Labo-r‘ Energ'y- TFP
value index index index index productivity productivity  productivity

2012 100 100 100 100 100 100 100 100

2013 106 86 99 93 123 107 113 115

2014 111 75 107 103 147 104 108 120

2015 113 88 106 105 129.6 107 109 116

2016 116 89 107 120 129.3 108 97 113
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