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Extended Abstract

Introduction and Obijective: The knowledge-based economy is one the factors of economic
growth and development in countries, which has always been the focus of various governments.
Advanced economies such as those of North America, Europe, or East Asia have achieved
prosperity, independence, economic and political power in the past years by focusing on this type
of economy. Therefore, the current study tries to investigate the effect of the innovation index on
the green GDP by using Engel-Granger causality and past studies.

Material and Methods: In this article, an attempt has been made to first use the Granger-
parasitic method, which is used to detect the causality between time series, and then the
Autoregressive Distributed Lag (ARDL) method to investigate the relationship between variables
and the data needed in this study during the years 1995-2020 were collected from various sources,
including the World Bank and the statistical yearbook of Iran. The results showed that fuel energy
consumption, labor force, innovation index, and education index with green GDP do not cause
Granger causality to each other, but Granger causality from green GDP to capital stock and vice
versa (bidirectional relationship between them). It also flows from green growth to the education
index and vice versa.

Results: The results in the auto regression method with a broad interval showed that the partial
elasticities of production for the inputs of fuel energy consumption, labor force, capital stock,
human capital, global innovation index and education index are the same coefficients of the
variables in the production function. Considering that the elasticities of inputs during production
and in different years are constant in the Cobb-Douglas function; It can be interpreted in this way
that the elasticity of green GDP with one break, human capital, global innovation index, global
innovation index with one lag, education index and education index with one lag are 0.22, 0.21,
0.18, 0.35, 0.51 and 0.97 respectively.

Conclusion: As a result, it can be said that the development of a knowledge-based economy in
Iran is not friendly to nature and creates CO; and has a negative effect on green GDP.
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450 toLo] S ke e
Rank T-statistics Critical values Variable
10% 5% 1%
1(1) (0.007) -2.79 -2.63 -2.99 -3.73 L GGDP
1(0) (0.00)-7.40 -2.63 -2.99 -3.73 LEU
1(0) (0.00)-4.48 -2.63 -2.99 -3.73 LK
1(0) (0.05)-2.94 -2.63 -2.98 -3.72 LL
1(0) (0.01)-3.48 -2.63 -2.99 -3.73 L HCI
(1) (0.00)-4.25 -2.63 -2.99 -3.75 L GIN
(1) (0.00) -5.62 -2.63 -2.99 -3.73 LED

Geiod glaadly 1is L
Source: Research finding
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Table 3. Granger causality test

Jls! F oLl Obesl slaas o dud b
Possibility F statistic Number of choices Null hypothesis
0.82 0.19 24 LEU does not Granger Cause LGGDP
0.57 0.56 LGGDP does not Granger Cause LEU
0.02 4.45 24 LK does not Granger Cause LGGDP
0.04 3.67 LGGDP does not Granger Cause LK
0.94 0.06 24 LL does not Granger Cause LGGDP
0.74 0.30 LGGDP does not Granger Cause LL
0.06 3.25 24 LHCI does not Granger Cause LGGDP
0.43 0.87 LGGDP does not Granger Cause LHCI
0.67 0.40 24 LGIN does not Granger Cause LGGDP
0.21 1.68 LGGDP does not Granger Cause LGIN
0.02 4.79 24 LED does not Granger Cause LGGDP
0.03 3.04 LGGDP does not Granger Cause LED

Source: Research finding oo bl (sl
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Table 4. Estimation of dynamic model (dependent variable of green production) ARDL (1,0,0,0,0,1,1)

The significance Tevels T statistic standard deviation Coefficient Variable Symbol
&b e paw tolel Jhro Bl ol Copd e sles
-.004 3.35 0.06 0.22 By S b jrw (S5 AL s o)) LGGDP (-1)
The logarithm of green GDP with a gap

0.2 -1.23 0.17 -0.21 S35 Spae iy S . LEU

Logarithm of energy consumption

L > 5,8

0.00 13.49 0.07 1.03 Doy 529290 ) LK

The logarithm of the capital stock

'3 (]
0.00 4.47 0.04 0.18 )5 S92 LL
The logarithm of the labor force
0.01 -2.66 0.04 -0.13 (o drogs el 02,80 LHCI
Logarithm of human capital

0.35 -0.96 0.18 -0.18 ke _‘5)5‘55 U”L” "“)m LGIN

The logarithm of innovation index
0.05 2.08 017 035 4y S b Gl yglyp pabli o)) LGIN (-1)

The logarithm of |nn0vat|on index with a gap

0.04 222 0.23 051 LS o5 LED

The Iogarlthm of educatlon index
aidy S b loaos (adls o,

0.00 -3.94 0.24 -0.97 LED (-1
The logarithm of education index with a gap e
Durbin's h-statistic= -0.92(0.35) F=361.08(0.00) R?=0.99
Source: Research finding 35 sl Bl
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Table 5. Dynamic pattern detection tests
F statistic LM statistics Test
F a)LoI LMD)LO‘ ‘_')99)"
0.52(0.48) 0.86(0.35) o (Sbandgs
Serial autocorrelation
Jie gy
224019 3:32(0.06) Model specification
- 3.08(0:21) Normality ey
1.19(0.18) 0.058(0.80) ol bl

Variance heterogeneity

Source: Research finding
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Table 6. Estimation of long-term model (dependent variable of green production) ARDL (1,0,0,0,0,1,1)

The significance levels T statistic Standard deviation Coefficient Symbol
S oo paw o,lolt o 8l Copd sles
0.004 3.35 0.06 0.22 LGGDP (-1)
0.23 -1.23 0.17 -0.21 LEU
0.00 13.49 0.07 1.03 LK
0.00 4.47 0.04 0.18 LL
0.01 2.66 0.04 -0.13 LHCI
0.35 0.96 0.18 -0.18 LGIN
0.05 2.08 0.17 -0.35 LGIN (-1)
0.04 2.22 0.23 -0.51 LED
0.00 3.94 0.24 -0.97 LED (-1)

Source: Research finding
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Table 7. Estimation of error correction coefficients for selected ARDL model

Significant level t statistic standard deviation Coefficient Symbol
S sixe g to)lol Hlhre Cilycl Copd sles
0.23 -1.23 0.17 0.21 LEU

0.00 13.49 0.07 1.03 LK

0.00 4.47 0.04 0.18 LL

0.01 -2.66 0.04 0.13 LHCI

0.34 -0.96 0.18 0.18 LGIN

0.04 -2.22 0.23 0.51 LED

0.00 11.87 0.06 0.77 ecm(-1)

Source: Research finding
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