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Table 1. The results of unit root test

b yetio & ko geans (ol 4 50) o bo (& yuiin (1091 (S0 4ud o
Variables Variables level Statistic (difference order) Integration order
EQ 0.427709 (1) -5.501348 ** 1(2)
PGDP -1.808421 (1) -4.289130 ** I
(PGDP)* -2.033591 (1) -4.633869 ** 1@
EU -2.484086 (1) -5.609680 ** @)
up -0.363032 (3) -6.174392 ** 1(3)
El -2.919357 (1) -11.35410 ** 1D
SC -2.083892 (1) -4.989232 ** 1D
HC -2.766941 (1) -3.487578 * @)
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Table 2. The results of the state-space model estimation with the Kalman Filter approach

| o Hbo Bl pxil Z oLl Jls=|
Coefficient Std. error z-Statistic Prob.

C(2) 0.296801 0.103910 2.856337 0.0043
C(2) -0.031750 0.010233 -3.102413 0.0019
C(3) 0.017171 0.002079 8.258103 0.0000
C(4) 0.001825 0.000901 2.025468 0.0428
C(5) -16.57760 0.522051 -31.75477 0.0000
C(6) -13.23050 0.681241 -19.42117 0.0000
Sl Cansy MSE iy, Z o)kl Jlo!

Final state Root MSE z-Statistic Prob.

SV -0.002257 0.000302 -7.473509 0.0000
Log likelihood 263.6465 Akaike info criterion -11.98356
Parameters 6 Schwarz criterion -11.73781
Diffuse priors 1 Hannan-Quinn criterion -11.89293

Filtered State SV1 Estimate
.008

.004
.000

—.00a | 7

-.008

-.012

T T T T T T T
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Fig. 1- Trend of environmental investment effects on the environment’s quality during1974 to 2016
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Table 3. Determinig the optimum lag length of VAR model

aidg Job L)l
Lag length Criteria
HQ AlIC SC
0 -7.533353 -7.579266 -7.451300
1 -14.7305* -14.75670* -14.24484*
2 -14.40231 -14.72370 -13.82794
3 -14.09851 -14.55764 -13.27798
4 -13.68049 -14.27736 -12.61380

ﬂ’max 9 ﬂ’trace US‘)T c$l'°°)L‘°T CaoS u“L““ﬁ csi‘)f‘“‘b ESE IR O =¥ Joue

Table 4. Determinig the number of co- integration vectors based on 4,,., and A, tests

hio 3 o, LT W9y g Toue 31 L2 re 390 10 aud Jlasl cilizes glacdl>
Null o903 Different states of restriction in terms of intercept and trend
hypothe
YPt Test | 1 v Vv
SIS statistics
r=0 Arrace 174272 * 20.2340 * 16.9715 * 22.7835 ** 215086 *
A 26.8112*%*  40.0424* 35.4352 ** 42.9286 * 31.9435*
r=1 A 8.7149 11.4796 10.4802 11.6085 8.7298
)”max 9.3840 19.8085* 18.4637 ** 20.1451 10.4349
10 slas> mlaw 1Y Gl mlaws s

Error level 5% s

Error level 1% **
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Table 5. Estimated unrestricted coefficients of co-integration vectors in different states

o Jlos! glacdl>
SV S H Trend C States of
restrictions
-79.6212 -6.9708 0.006882 - - |
94.6890 9.7456 -0.003339 0.029644 - v
99.5836 10.7695 - 0.003364 - - \Y%

Gz glacdls ;0 Wawasds ‘sg.‘)io.é 1o 9 ouls 0)9]—).3 o ol s —F Jgus

Table 6. Estimated restricted coefficients of co-integration vectors in different states

o Jos! sbedl>
SV S H Trend States of
restrictions

1.000000 0.087549 -0.000864 - |
(0.44154)  (0.000295) -

1.000000 0.10292 -0.003527 0.003131 v
(0.03003)  (0.000913) (0.001029)

1.000000 0.10815 -0.003378 - \Y%
(0.03026)  (0.00089) -

Persistence Profile of the effect of a system-wide shock to CV(s)
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Fig. 2- Effect of a system- wide shock to co-integration vectors in states (1), (IV), and (V)
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Fig. 3- Response of the coefficient to shock in the social and human capital
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Table 7. Estimation results of the vector error correction model, independent variable (D (SV))

goe oy o o Hbo Byl to,bol Jls=|
Variable Statistic Standard error t-Statistic Prob.

C -0.0030340 0.0014211 -2.1349 0.040
DSV1 0.030080 0.18751 1.6042 0.117
DSC1 0.019138 0.027302 0.70096 0.488
DHC1 0.001146 0.001999 0.57317 0.570

ECM1(-1) -0.26974 0.12328 -2.1880 0.035
R?=0.43 F=5.1245 Fs=0.0918 Fy=1.7577 X2=1.0781
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Top-down centralized management
2Co- management

3Adaptive co-management

4 Calman Filter

5 Johansson Co integration Method

8 Environmental Quality

" Per capita Gross Domestic Production
8 Energy Intensity Index

® Urbanization

10 Kuznets Curve

1 Time Varying Parameter

12 State Space Model

13 Measurement Equation

14 State Equation

5 Transition Equation

16 Mean Squared Error

17 Johansson

18 Effect of environmental investment on environmental
quality

19 Social Capital

20 Human Capital

21 Maximum Likelihood

22\White Noise

2 Lagrange Likelihood Criterion

24 Hannan-Quinn information criterion
25 Schwarz criterion
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Introduction: Recent studies have identified social capital as an important and influential factor in improving the
management of environmental issues as it facilitates and strengthens the cooperation of environmental activists to
solve problems in the field of the environment. This paper aimed to examine the role of social and human capital
in ways that environmental investments affect the quality of the environment in Iran.

Material and methods: In this research, using the Kalman Filter approach and data from 1974 to 20186, the trend
of changes in the effecting coefficient of environmental investment on the quality of the environment in Iran was
estimated using the Eviews software. Then, in the framework of the Johansson cointegration method, while
examining the stationarity of the variables by augmented Dickey Fuller unit root test and determining the number
of convergence relationships using the effects and maximum eigenvalues tests, long-term relationships between
social capital, human capital, and effecting coefficient of environmental investment was estimated using
Maximum Likelihood method in Microfit software. Impulse response functions were also used to examine how
the effecting coefficient of environmental investment on the quality of the environment reacts to changes in social
and human capital.

Results and discussion: The results of estimating the effecting coefficient of environmental investment on the
quality of the environment in Iran using the Kalman filter method showed that this coefficient has experienced a
fluctuating trend in the studied period. The results of the estimation of long-term cointegration relationships
suggest that there was a significant relationship between fluctuations of this coefficient and fluctuations of social
and human capital. This means that with the increase in social capital in a society, the effecting coefficient of
environmental investment on the quality of the environment will be strengthened and vice versa. The findings of
the impulse response functions showed that applying a shock in social capital in a given period leads to stimulation
and reaction of the affecting coefficient of environmental investment on the quality of the environment and,
ultimately, the formation of a different level of equilibrium for this coefficient in the next periods. The results of
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the estimation of error correction vectors also indicate that, on average, 26% of each period nonequilibrium in
environmental investment impact on the quality of the environment is moderated in the next period.

Conclusion: Based on the findings of this research, the effectiveness and efficiency of environmental investments
in improving the quality of the environment depend, to a large extent, on the knowledge and trust of the community
in relation to the programs and activities defined in this regard, as well as the level of their effective participation
in the definition and implementation of these programs and activities. In other words, the one-way and top-down
approach of the government in the field of environmental protection is not enough to guarantee the achievement
of the goals set for environmental management. It is necessary to design and provide the mechanisms required to
attract the participation and trust of individuals and different stakeholders involved in the environmental
management process at all levels.

Keywords: Environmental investment, Social capital, Human capital, Kalman Filter, Johnson cointegration
method.
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