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We discuss the important determinants requires to develop green patents, which eventually reinforce
green growth. The theoretical framework examined four elements, the enforcement of intellectual
property rights (IPRs), research and development (R&D) expenditures, market size and environ-
mental taxations. We empirically test the green patent data to test the interrelationship of green
patents representing the green innovations and IPR, R&D expenditures, market size and environ-
mental taxations. Keeping in view the availability of the data we studied 11 developed countries,
which are Austria, Australia, Canada, France, Japan, Finland, Germany, Sweden, U.K and U.S. The
panel data can better handled the technological change rather than the pure cross section or pure time
series data. Therefore, this study used the Pooled Least Square estimation techniques like Fixed
Effect Model (FEM) and random effect model (REM) for both balance period of 1995–2010 and
unbalanced period from 1995–2010. We only interpreted the balance period results depicting the
enforcement of IPRs has negative and significant impact on green patents while the R&D expen-
ditures, market size and environmental taxations has positive and significant impact on the green
patents e.g. development of green innovations. We believe that the enforcement of explanatory
variables will eventually acquire green growth.
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1. Introduction

1.1. Green growth

The international agencies, organizations, experts and professionals are considering the
important role of green growth in the preamble of sustainable development. The green
growth is more than the environment in scope as it is about the development of the
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economy. The sustainability of the economies are capturing substantial amount of sig-
nificance in the economic growth paradigm. Green growth phenomenon may demonstrate
the sustainability of the growth pattern of any country. United Nations Economic Social
Commission for Asia and Pacific (UNESCAP, 2006) defines green growth as a process of
greening the conventional economic system and as a strategy to arrive at green economy.
While green economy defines where economic prosperity go hand in hand with ecological
sustainability.1 Organization for Economic Cooperation and Development (OECD, 2011)
defines green growth as “fostering economic growth and development while ensuring that
natural assets continue to provide resources and environmental services on which the
intergenerational well-being of humankind relies”.

One of the important green growth strategies is the development of green technolo-
gies through appropriate innovation policies (OECD, 2011). The green technology is
defined as: “The development and application of products, equipment’s and systems
used to conserve natural resources and environment which minimize and reduces the
negative impacts of human activities”.2 Technologies conserve and protect the envi-
ronment and minimize the adverse impacts to improve the economic development
through the technological innovation. The need arises how to develop the green tech-
nologies, which are considered to be very useful for the most of low carbon economies.
Toward introducing green technologies, green patents have been one of the important
factors for attaining the green growth. This study is considering technological oppor-
tunities as the development of green technology, transfer of green technology and dif-
fusion of green technologies.

The objectives of this study to chalk out the role of Intellectual Property Rights (IPRs)
in innovations in general and green innovations particularly. To understand the process of
eco-innovations this study identifies three other direct determinants like research and
development (R&D), market size and environmental taxations. We do not have the data for
green R&D, therefore we are considering overall R&D expenditures but its significance
becomes less while linking it with green innovations. This study addresses the enforcement
of IPRs, environmental taxation (specific environmental taxation would encourage tech-
nological innovations and would stop high pollution activities), and R&D expenditures and
market size (large markets absorb more technological changes and provide incentives for
green/environmental technologies) in green/environmental technologies. We believe that
this study will be first kind of study, which empirically testing the relationship of the IPRs
and green patents.

1.2. Organization of the work

Section 1 of this study includes definition of key terms, problem and purpose statements.
Section 2 is about theoretical framework of the study. Section 3 describes data description

1UNESCAP 2011, “Green Growth Approach: Experiences in mainstreaming Disaster Risk Reduction and Climate Change
Adaptation” Published by United Nation ESCAP. http://www.unescap.org/sites/default/files/CDR2-INF6.pdf
2 http://www.gpnm.org/e/articles/Defination-of-Green-Technology-by-KETTHA-Ministry-of-Energy-Green-Tech-and-
Water95.html
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and methodology. Section 4 covers empirical estimations and results. Section 5 concludes
the study.

2. Theoretical Framework

2.1. Green/Environmental innovations

The green environmental technologies focus on innovations. Innovation in environmental
technologies may reduce the cost of materials, cost of productions and increase the rates of
production and attractiveness of products in marketplace. To support the development of
environmental technology the four areas like intellectual property rights, research and
development expenditures, market size (GDP) and environmental taxation are being
considered for this study.

2.1.1. Environmental innovation and intellectual property rights

Recent years have witnessed a growing trend toward the appropriation of green technol-
ogies by intellectual property rights (IPRs). If this trend continues, IPRs are likely to play a
key role in determining access to these technologies. If highly priced, access to protected
interaction between Intellectual Property and the transfer of climate related technology
could provide the basis for more efficient and evidence-based discussion. In developing
countries the strengthening of Intellectual Property Rights regime speed up the global
competition for capital and green technology (Maskus, 2005).

International Center for Trade and Sustainable Development (ICTSD, 2008) observed
that IPRs promote innovation and knowledge. Relationship of IPRs and transfer of climate
related technology would be helpful to increase the awareness and understanding. IPRs
have deep implications for the future of global warming, reduction of emission and pro-
motions of energy saving technologies. A clean technology industry depends on stronger
protection of IPRs eventually the stronger IPRs regime speed up the process of innovation
and development. Relationship between the IPRs and entrance in environmentally sound
technologies leave the impact on technological progress, development, and economic
growth (Maskus, 2010).

Therefore, through proper enforcement of intellectual property rights it is expected to
achieve the development in environmental technology. Intellectual property plays a crucial
role in trade creation and technology transfer. The enforcement of IPRs encourages eco-
nomic growth and provides incentives for technology innovation. Similarly, the enforce-
ment of IPRs encourages transfer of climate related technologies. The World Bank’s
Global Economic Prospects Report in 2002 assures that, “Across the range of income level,
IPRs are associated with greater trade and FDIs flows, which in turn translate into foster
rate of economic growth and development”. Eventually, this flow of FDIs leads to the
development of environmental technologies. The required and acceptable IPRs regimes
bring efficiency, new innovations and the progress in research and development, which
contribute into the development of environment technologies in the economy.
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2.1.2. Environmental innovation and research and development

Research and development (R&D) expenditures plays an important role in innovations.
Research and development expenditures create the new production of knowledge and
technological change. Research and development expenditure increases the innovation in
environmental technology (William et al., 2006). Developing countries successfully re-
duced the GHGs emissions through the research and development expenditures and
achieved the energy efficient technologies (Ockwell et al., 2010). In contrary, Langinier
and Crampes (2009) argued that the innovations factor leads to the research and devel-
opment. It might be conclude that R&D introduces the environmentally friendly tech-
nology to reduce the environmental damages. New production of knowledge and
technological change can be increased through active research and development.

2.1.3. The environmental innovations and market size

The positive dynamics in expansion in market size (GDP) is believed to expand
the innovative activities in the economies. One possible reason for this expansion is in-
dustrial growth, which leads to invention and innovations mostly by achieving economies
of scale. But still direct role of market size in innovations are not clear whether, it help in
increase in R&D, reduction in taxes, provision of other incentives. Contrary, to the con-
ventional economic growth phenomenon, we are replicating it into green growth phe-
nomenon. We are assuming that the environmental technologies are developed by the
market size (GDP). New technologies support high volumes of goods and it brings more
companions in the economy and thus innovations grow faster. Large markets adopt more
technological changes and market size is also affected with new technologies. It is expected
that with the increases in market size the economies are able to invest more in green
technologies.

2.1.4. Environmental innovations and environmental taxes

Environmental taxation has a positive impact on environmental innovation. Environmental
tax credits encourage innovative behavior and the cleaner production techniques are more
helpful in this sense (OECD, 2010). Korea was once badly affected by the urban air
pollution and introduced the emissions trading schemes and reduced the emissions by
larger and smaller emitters through the environmental taxation (OECD, 2010). Similarly,
Switzerland’s federal government imposed taxes on volatile organic compound (VOCs).
The Swedish government imposed taxes on the emissions of nitrous oxide in order to
acquire new technology of nitrous oxide emissions abatement required innovations
(OECD, 2010). To reduce Air pollution from motor vehicles the governments have im-
posed the taxes. Governments are increasingly paying attention to enhance the innovative
and environment friendly technologies and using tax instruments for their positive effect on
environmental innovation (OECD, 2010).

The above theoretical framework is depicted as Figure 1.
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3. State of Green Patents in Various Developed Countries

Figure 2 underneath depicting the number of green patents for the pollution control
technologies in various developed countries. Germany has clearly the largest green
patenting country and is followed by Japan, the United States and France. Many factors are
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Figure 2. Patents Applications for Pollution Control/Green Technologies
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Figure 1. Graphical Representation of Green Growth
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responsible for these wide ranges on patentability in these countries as compared to other
countries like international cooperation on co-innovations with foreign co-inventors,
market for protecting inventions, geographical concentrations, environmental taxation,
market size, R&D expenditures and enforcement of IPRs, etc.

The comparative statistics in Figure 3 are also depicting the same picture as that Ger-
many has the highest green patents share in total patents for year 2005 and is followed by
Japan, USA and France. The possibility is the structure of the industries like high tech-
nology, medium-high technology, medium low and low technology share in green patents
are large.

4. Variable Specifications, Data and Methodology

4.1. Variables specifications

4.1.1. Environmental technology (green patents)

World Intellectual Property Organization (WIPO) presents a dataset segregated by various
fields of technology. Patent statistics is based on the “fractional counting” method. In June
2010, WIPO converted the International Patent Classifications (IPC) symbol into 35 cor-
responding fields of technology. In 2007 most applications are in computer field tech-
nology, electrical machinery and telecommunication and due to these technologies the
highest annual growth rate was observed by 2003–2007.

On the other hand the OECD statistical database focuses on the environment-related
technology considering that the environment related technologies plays an integral role in
tackling climate change. A total of 65 IPC classes were identified which dealt with pu-
rification of gases and emissions control. Three major categories of technologies
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Figure 3. Share of Green Patents in Total Patent
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comprising the improvement in engine, treatment of pollutants before releasing into the
atmosphere and reduce evaporation emissions.

4.1.2. Intellectual property rights

A number of studies have attempted to measure IPRs protection cross-nationally. Mea-
surement of IPRs has become a critical issue for international business, scholars and
practitioners. In this regards, Rapp and Rozek’s (1990) attempted to quantify IPRs, they
used patent laws in 159 countries as a proxy for IPRs. Patent laws were marked on a zero to
five scale, where zero present a country with no patent laws and five represent a country
having laws consistent with the standards established by the US chamber of commerce
intellectual property task force. Furthermore, Seyoum (1996) also used the US chamber of
commerce’s minimum standard for his criteria to measure IPRs protection from the scale of
0 to 3, the survey sent to IPRs practitioners. Seyoum constructed four variables such as
patents, copyrights, trademarks and trade secrets for the analysis. To properly tackle the
issues of measurement, Ginarte and Park (1997) constructed IPRs a zero to five-scale index
for 110 countries in the sample having data series for 1960–2005.

4.1.3. Research and development

Research and development is the engine of invention and innovations. In this context
environment technologies including those popular as Green technologies also largely de-
pend on R&D expenditure. Research and development expenditures provide incentives for
innovative products and environmental technology. R&D expenditures would help in
commercialization of new technologies, create new business and reduces the risk of less
innovations. This study hypothesized that expansion in environmental technology is
positively correlated with research and development expenditures. But limitation of green
R&D expenditures data, we did not use it.

4.1.4. Market size (GDP)

Market size (GDP) is an important explanatory variable of the development of environment
technology. Market size is a measurement of the total volume of a given market. When
determining market size, it is very important to define the measurement as preciously as
possible. It is assumed that market size led the positive impact on development of envi-
ronment technology.

4.1.5. Environmental taxation

Environmental taxation is considered as the most important explanatory variable of the
development of environment technology. Environment related taxes encourage innovations
and thereby the development of environmental technologies. Benefits of the environment
related taxes are when higher pollution costs make it economically inviting to invest in the
development of new greener technologies. Taxes on pollution provide incentives to
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polluters to opt for cleaner alternatives in an attempt to reduce emissions. Environment
related taxes could provide significant incentives for innovation, which in turn makes it
attractive to invest in research and development for the development of environment
technology. Environment related taxes will always lead to innovation and the adaptation of
new technology and processes. Taxes are the base of the new technology and innovations
that should make monitoring easier and most cost effective. Environment related taxes
introduce the full range of innovation as well as new products and improved production
techniques.

4.2. Model specification and data description

This study used balanced data for 1995–2010 for 11 developed countries namely:
Australia, Austria, Canada, Finland, France, Germany, Japan, Korea, Sweden, United
Kingdom and United State based. We faced many problems in the unbalanced data
design for the 1995–2010; we filled the gap by using extrapolation. Although, the
unbalanced data estimations are given at the annexure. The number of patent applica-
tions filed of pollution control/green technologies quantifies the dependent variable of
environmental technology. The data on patent application filed was taken from the
OECD (2010) Patent Database. Statistics on research and development (R&D) expen-
ditures and environmental taxation (tax rate on diesel and petrol) was taken from
OECD statistics catalogues. Market size (GDP) statistics was taken from the World
Development Indicators (2010).

4.3. Specification of the model

The dependent variable is patents of environmental technologies (PET) and explanatory
variables are index of intellectual property rights (IPRs), research and development
expenditures (R&D), market size (GDP) and environmental taxation capturing through tax
rate on patrol (TRP) and tax rate on Diesel (TRD).

The general equation of this study is

PET ¼ f½IPRs,RD, Market size ðGDPÞ, Environmental Taxes ðTRP,TRDÞ�
PETit ¼ αi þ β1ðIPRsÞit þ β2ðRDÞit þ β3ðGDPÞit þ β4ðTRPÞit þ β5ðTRPÞit

þ β6ðCTRÞit þ Vit ði ¼ 1, 2,…,N; t ¼ 1, 2,…, TÞ,
ð1Þ

where Vit ¼ �i þ Eit.
The composite error term is composed of �i, which is unobservable individual country

specific effects and Eit represents other disturbances.
We used the pooled least square estimation techniques, fixed effect model (FEM) and

random effect model (REM) to the balanced and unbalanced data. The advantage of the
fixed effect model is that it controls all time invariant differences among the countries so
that the estimated coefficients cannot be biased. The fixed effect model is expensive in
terms of degree of freedom when we use several cross-sectional units. In fact it considers
dummy variables which has the deficiency to represent a true model. If the FEM fails to
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represent a true model then the REM is consistent by capturing the dummy variables trap
through the disturbance term, if the observations are representative of sample rather the
whole population. Obvious disadvantage of the random effect approach is when unob-
served group-specific effects are correlated with the explanatory variables then the esti-
mates will be biased and inconsistent. An advantage of the Random Effects is that one can
include time-invariant variable. We used Hausman test to investigate the appropriateness of
fixed and random effect models.

5. Empirical Estimation and Results

5.1. Empirical findings

In order to estimate the pooled least square estimation techniques of fixed and random
effect, we are going to check the stationarity of panel data by employing panel unit root test
introduced by Phillips–Perron Fisher (Fisher-PP) Unit Root Test (Choi, 2001). It considers
the Kernel (Bartlett) method to correct for autocorrelation. We also check for the individual
intercept to include individual fixed effects, individual trend and intercept to include both
the fixed effects and trend, finally none to include no regressors. These results are exhibited
in Table 1.

Table 1, clearly depicts that each specification of the panel unit root test (individual
intercept, individual trend and intercept and none) rejects the null of unit root hypothesis
for all the series that is combined tax on petrol and diesel (CTRit), the tax rate on
petrol (TRPit), the green technology (PETit), are stationary implying that I (0), except the

Table 1. Panel Unit Root Tests

Null: Unit root (assuming individual unit root process)

Phillips-Perron Fisher Unit Root Test (Chi-Square)

Pool Series Individual Intercept Individual Trend and Intercept None

CTRit 53.270 50.290 264.777
(0.0002) (0.0005) (0.0000)

TRPit 120.000 279.730 578.887
(0.0000) (0.0000) (0.0000)

TRDit 2.772 2.772 2.772
(1.000) (1.000) (1.000)

PETit 41.06 29.11 68.89
(0.0081) (0.1415) (0.0000)

R&D it 180.36 165.95 1200.54
(0.0000) (0.0000) (0.0000)

GDPit (Ist Difference) 30.031 24.4000 47.711
(0.1177) (0.3266) (0.0012)

IPR it 12.476 12.476 12.476
(0.9467) (0.9467) (0.9467)
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GDP I (1). The remaining two pool series, i.e., tax rate on diesel (TRDit) and intellectual
property right index (IPRit) are non-stationary. On the whole, when we are using the
combined tax rate we can say that the series are stationary, therefore, we proceeds for the
pooled least square estimation techniques of fixed and random effects method.

Figures in parentheses are representing the P-values.
The Pooled Least Square Fixed Effect and Random Effect Models are used to estimate

Equation (1) and the results are presented in Tables 2 and 3, respectively. We are not
considering the unbalanced estimation considering that the data for each year in the series
is unavailable. Therefore, we used the balanced data giving highly significant results. The
FEM and REM bring similar estimations but with varying. Nevertheless, considering that
we will interpret the FEM results, which are significant. The individual results of the tax
rate on patrol and tax rate on diesel are put in the Annex 1 and Annex 2. Whereas, the
results of the combine tax rate are highly significant and positive as compared to individual
results of the tax rate on patrol and diesel. The preliminary results show that the coefficients
of the most of the standard explanatory variables carry the expected signs and are statis-
tically significant.

The results indicate that with the strengthening of IPR regime, the patents for green
technology are declining in the selected countries. The coefficient associated with IPR
indicates that with a one unit increase (more strengthening) in the IPR index, the green
technology patents will decline by 11.34% implying that the empirical results do not
support positive relation between IPR and green technology in the sampled countries. The
possible reason for this negative relationship might be the structure of the industries in the
developed countries which hinder green innovations. Furthermore, enforcement of IPRs
would not affect the green innovations in these industries. The structure of these industries
has reached at the mature level and changing structure would cost more instead of con-
verting in to green innovations. Moreover, the IPRs enforcement index in these countries
almost reached at the maximum of 5 (means full enforcement). Therefore, further IPRs
enforcement would not work. The Clean Development Mechanism (CDM) also verifies
these study findings that the developed countries instead of changing their structure
towards green technologies they are purchasing carbon credits from the developing
countries.

Another possibility is that IPRs create such a strong market force that the green
innovators slow down the rate of patenting, as they fear less competition. Usually firms file
patents intensely if they worry about being left out, and need bargaining chips. Moreover,
the IPRs enforcement level could be that strong which act as a barrier to entry and raise the
cost of research and thereby slowing the pace of innovation.

It further depicts that combine tax rate (CTRit) which is the tax rate on patrol and tax
rate on diesel, carries the expected sign and is highly significant. The finding shows that
the combined tax rates have a positive relationship with the patenting of green tech-
nology and 86.76% patenting of green technology is increased due to the combined tax
rate. One reason for this significant relationship is environmental taxation on polluter’s
increases cost of production and the profit maximizing firm would think of cleaner
alternatives. The possibility is that they would think to invest in R&D activities to
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develop green technologies. Another reason may be the different pollution control
schemes like tradable permits, cap-and-trade system are costlier than the environmental
taxation.

Research and development expenditure findings show that there is a positive relation-
ship between R&D and patenting green technology. The coefficient of R&D indicates that
as a result of 1% increase in the R&D expenditures, the patenting of green technologies
will increase by the 1.31%. The reason of this significant relationship is that new inno-
vations and inventions are overcome due to the R&D expenditures. New R&D expendi-
tures produce higher quality of goods; create new knowledge, technological change and
higher degrees of technology transfer. R&D expenditure helps in commercialization of new
technologies, create new business and reduce the risk through the R&D. Active R&D
reduces the green house gas emissions and energy efficient technologies. This result is
subsequent with the (William et al., 2006).

The possibility is the large market size of the countries provides strength to the econ-
omies in terms of provision space for R&D expenditures, prioritizing the innovations
related expenditures particularly the green innovations, establishing the new institutions
and strengthening the existing ones to comply with the international standards. Our results
show that the market size has positively significant effect on the patenting of the green
technologies with lesser magnitude. The coefficient of the market size indicates that as a
result of 1% increase in country GDP, the patenting of green technologies increases by
level of 0.02. The reason for this low magnitude may have indirect effect of market size on
patenting of green technologies; it may goes directly to R&D expenditures, the government
may invest on the establishing of the new institutions and capacity building programs
related to green technologies. Another reason for this low magnitude may be the public
private partnerships.

Table 2. Fixed Effect

Dependent Variable: Green Technology
Method: Pooled EGLS (Cross-section weights)
Total pool (balanced) observations: 726
White cross-section standard errors & covariance (d.f. corrected)

Variables Coefficient St. Error t-Statistic Prob.

C 3.7545 0.0959 39.1118 0.0000
CTR 86.7693 8.6120 10.0753 0.0000
IPR �11.3401 0.8387 �13.5195 0.0000
R&D 1.3198 0.6414 2.0576 0.0400
GDP 0.0209 0.0006 32.4154 0.0000

R-Squared 0.69
Adjusted R-Squared 0.69
F-Statistic 117.6160
F-Statistic (Prob.) 0.0000
Durbin-Watson stat. 0.3867.
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5.2. Econometric tests

To investigate the validity of the fixed and random effect model we applied the
Hausman specification test, which favored the Fixed Effect Model. To check for auto-
correlation we also applied Durbin–Watson d test. The value of D.W d test is irrelevant
in case panel data, which in this case is only 15 years, with eleven cross-sections.
Autocorrelation is basically the time series problem. However, we are considering this
test to fulfill the basic requirements. Similarly, the first assumption violates the appli-
cability of Constant Coefficient Method. However, D.W d statistic value can be usefully
interpreted for balanced panel data (Fixed and Random effects). The value of the
Durbin–Watson Statics is closed to 2 if the errors are uncorrelated. The values of D.W
Stat for balanced data (1995–2010) are 0.040. We already explained when the time
period is short and there is no need to take the lags because the minimum values are not
matter in this case.

White Heteroscedasticity Variance and Standard Error methods were applied respec-
tively to check and correct the problem of Heteroscedasticity, the usefulness of the White
Heteroscedasticity Variance and Standard Error on Weighted Least Square (WLS) is that it
does not assume, rather determines variance (б2

i ). The problem of Hetroscedasticity is
more common in cross-sectional data than in time series data, because it deals with
members of cross country population at a given point of time, such as individual con-
sumers, or their families, firms, industries, or geographical subdivisions like city state or
country (Janjua and Samad, 2007).

Table 3. Random Effect

Dependent Variable: Green Technology
Method: Pooled EGLS (Cross-section weights)
Total pool (balanced) observations: 726
White cross-section standard errors & covariance (d.f. corrected)

Variables Coefficient St. Error t-Statistic Prob.

C 0.0473 0.3177 0.1489 0.8816
CTR 253.5789 4.8319 52.4799 0.0000
IPR �40.9286 4.6384 �8.8238 0.0000
R&D 15.9355 6.9019 2.3088 0.0212
GDP 0.0326 0.0011 28.5715 0.0000

R-Squared 0.59
Adjusted R-Squared 0.58
F-Statistic 259.7878
F-Statistic (Prob.) 0.0000
Durbin-Watson d stat. 0.2498.
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6. Conclusion

This study aims to identify and estimate the importance of patenting of green/pollution
control technologies in the context of the developed economies. The study findings support
the conclusion made of by other developed countries except in the enforcement of IPRs,
which contradict the other findings. However, the adequate legislative environment for
IPRs regime is required for maintaining the pace of green patenting development in these
countries. As regards Research and Development (R&D) expenditures plays positive and
increasingly significant role in patenting of green technologies. The emphasis of R&D
expenditures generally and green R&D expenditures specifically are important for envi-
ronmental friendly technologies. The R&D expenditures results in environment friendly
technologies and would be prospects for green growth. Finally, as regards the environ-
mental taxation has the potential as a tool in introduction and development of green
technologies. Unlike the other instruments such as tradable permits, cap-and-trade, is
costly than the accepting the imposition of the environmental taxation. The possibility for
the government is to generate huge income from the environmental taxation, which can
be utilized in exercising public private partnership, or use it for block of green R&D
expenditures.

Annex I

Fixed Effect

Dependent Variable: Green Technology
Method: Pooled EGLS (Cross-section weights)
Total pool (balanced) observations: 726
White cross-section standard errors & covariance (d.f. corrected)

Variables Coefficient St. Error t-Statistic Prob.

C 3.6618 0.1029 35.5731 0.0000
IPR �12.8528 0.7805 �16.4668 0.0000
R&D 4.7400 0.7232 6.5537 0.0000
GDP 0.0207 0.0007 28.4744 0.0000
TRP 85.4756 22.4118 3.8138 0.0001
TRD 86.5914 13.3584 6.4821 0.0000

R-Squared 0.73
Adjusted R-Squared 0.72
F-Statistic 131.1818
F-Statistic (Prob.) 0.0000
Durbin-Watson stat. 0.3957.

Green Growth: Important Determinants

1550014-13



Annex II

Random Effect
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