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Conditional Convergence and Future TFP Growth in Israel
Eyal Argov and Shay Tsur *

Abstract

This study is part of a broad project of constructing a long-run growth model
for Israel, and to evaluate how different exogenous developments, or policy steps,
are expected to affect the long run growth rate. The current study describes the
Total Factor Productivity (TFP) block of the project. We first estimate productiv-
ity determinants in regressions that are based on a cross section of countries with
fundamental variables such as geography and culture, together with policy affected
variables such as physical and human infrastructures, and institutions. We test the
robustness of the policy estimates by running panel regressions with policy variables
for which historical data are available. Using the estimates from the cross section re-
gressions we calculate the gap of each country’s productivity from its own predicted
value, and forecast Israel’s TFP growth by using this calculated gap as the potential
to converge and therefore to grow faster than the average world growth rate. In this
respect, this work is novel in integrating the deep roots of growth literature into a
conditional convergence framework. We find that Israel’s actual productivity level
is slightly below the predicted one, suggesting that it has only a small potential to
grow faster than the average global growth. The baseline TFP growth forecast for
the years 2015-60 is 0.47, very similar to the historical growth rate of Israel’s TFP
over the last 15 years.
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1 Introduction

There are large differences in the standard of living and in productivity across countries.
models of production-factor accumulation predict that poor nations will eventually converge
to the standard of living in rich areas ( , ). However, this phenomena is barely
observed in cross country data. The lack of convergence between nations’ wealth has led
the literature to focus on "conditional convergence" rather then on "global convergence".

( ) found in cross section regressions that the growth rate of real GDP per capita
is negatively correlated with the initial level of real GDP per capita, though only after
controlling for each country’s human capital. ( ) emphasized
that it is more informative to look at the distribution of wealth conditional on various
characteristics of each economy, such as government expenditure and political stability.
They found that the importance of the inclusion of these characteristics increases the more
heterogeneous the sample of economic units is: The inclusion of background characteristics
was not important at all in a sample of US states, it increased the degree of the convergence
in a sample of OECD countries, and it was essential for finding convergence in a sample of
96 countries around the world.

This paper uses deep roots of economic growth and policy variables in order to ex-
plain differences in GDP per worker (productivity) across countries and TFP (Total Factor
Productivity) growth. We first estimate productivity determinants in a regression with
geography, genetic diversity, culture and other common fundamental variables, together
with policy affected variables such as physical and human infrastructure, and institutions
indicators. Using the estimates from this regression we predict the "conditional productiv-
ity" of each country and the gap from this predicted level. Then, we estimate TFP growth
using the initial gap from the predicted level as an explanatory variable.

The weakness of cross section convergence regressions is that the estimate of the conver-

gence rate might be biased in the case of Omitted Variables (OVB) that are correlated with



the initial level of GDP per capita. ( ) employed a panel regression framework
with country fixed effects in order to control for the basic unobserved characteristics of
each country. That way he found a much more intensive degree of convergence, concluding
that indeed, omitted variables were positively correlated with the initial level of GDP per
capita. In a later study, ( ) claimed that the OVB problem led the convergence
literature to depart from the cross section framework. However, while the panel regression
framework can more properly identify the speed of convergence, the country fixed effect
predetermines the steady state level of the economy, unlike the cross section framework
that defines the steady state of each country by the typical GDP per capita of countries
with similar characteristics. ( ) use labor augmented TFP
in a framework that avoids the use of endogenous explanatory variables. They claim that
[-convergence should be interpreted as convergence of output per worker in each country
to the productivity of that country, but not across countries.

In recent years, growth literature has abandoned the use of standard characteristics in
convergence regressions ( ), and it has focused on the deep roots of growth such
as geography, culture, institutions, and policies. Our work exploits this growing literature to
improve the cross section convergence regressions, in order to properly predict the typical
potential path of each county, with a reduced risk of OVB. Using deep roots of growth
has an advantage in that sense, since some of the variables that are used in the classic
convergence regressions might be the result of the growth process rather than the cause of
it.

In detail, there are two goals of our analysis: first, our study balances estimating the
"clean" causal effect of policy variables on the level of productivity and achieving estimates
with external validity. Estimating via cross section regressions the effect of policy variables
on the level of productivity after controlling deep roots gets us closer to the causal effect
of policy measures on long run standards of living. This way we measure the long run

productivity of each country - as in ( ) - but based on a



broad set of explanatory variables. We will verify the efficiency of our methodology by
running a panel regression that includes those policy variables for which historical data is
available. In the tradeoff between achieving a "clean" causal effect and achieving estimates
with external validity, our estimates will have higher external validity compared to research
that exploits a specific exogenous event in order to find a causal relationship between
policy and growth, and higher internal validity compared to cross section regressions with
policy variables alone. A second goal is to consider deep roots of economic growth and
policy variables in a framework of conditional convergence, as it lets us predict future
development of countries given a country’s fundamental and current set of policies. This
framework will also allow us ask questions about changes in the potential growth of a given
country following a policy change.

This study is part of a broad project of constructing a long-run growth model to forecast
Israel’s GDP growth over a horizon of approximately 50 years given various assumptions,

and to evaluate how different exogenous developments, or policy steps, are expected to

affect the long run growth rate ( , ). Previous projects in Israel were
carried out by ( ) and by ( ), and global projects that focused on TFP
forecast were carried out recently by ( ) and

( ). Our long run growth model is built of several connected models. The

unifying model combines, through an assumed production function, the forecasts for
aggregate physical capital, human capital, and Total Factor Productivity (TFP) in order to
forecast GDP. Physical capital evolves in accordance with the economy’s investment which
depends on three demographic variables (demographic investment rate block)—the
fertility rate, life expectancy at birth and the old-age (65+) dependency ratio. A general
equilibrium model block allows the Quantifying of how some structural changes affect
the long run of the investment rate based on a static version of a general equilibrium micro-
founded open economy model. The effective human capital model block aggregates the

human capital of 84 population groups divided by gender, 5-year age group, and religion.



The effective human capital of each group is defined by its labor input as well as human
capital from effective education years and from work experience. Labor input depends of
the population size of the group, its labor force participation rate, its unemployment rate
and its average hours per worker. The current study describes the TFP model block in
detail.

Productivity in Israel was 13% lower compared to the average productivity among
OECD countries in 2017. Since the OECD group of countries is very heterogeneous, Hazan

1. Using a

and Tsur (2018) focused their comparison on six small and wealthy countries
development accounting framework, they showed that productivity in Israel is 30% lower
compared to these countries due to a lower level of physical capital and a lower quality
of human capital. In the current research, we forecast that productivity in Israel will get
much closer to the OECD average, due to faster TFP growth. However, most of the gap
compared to the average productivity among the six comparison countries will remain, as
it has for the past 40 years, unless policy in Israel will be improved even faster than policy
among the comparison countries.

The remainder of this paper is organized as follows: Section 2 discusses the deep deter-
minants of income differences between nations. Section 3 describes the data used in this
paper. Section 4 demonstrates the difference between global and conditional convergence
based on the data and variables we use in the paper. Section 5 sets the empirical model
for output per worker and TFP growth and shows the results. Section 6 illustrates future

convergence patterns based on our results and focuses on the forecast for Israel, and section

7 concludes.

2 Deep Determinants of Income Differences

In the introduction (Section 1) we described the evolution of the literature from predicting

global convergence following ( ) to predicting "club" or a conditional convergence

! Austria, Denmark, Finland, Ireland, Netherlands and Sweden.
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( ) ). This evolution was accompanied by a literature that
criticized growth theory for focusing solely on proximate causes rather than on fundamental
causes of economic growth. As ( ) put it, “The factors we have listed
(innovation, economies of scale, education, capital accumulation, etc.) are not causes of
growth; they are growth” (p.2).

( ) defines four groups of fundamental causes: geography; institutions;
luck and multiple equilibria; and culture. Let us briefly survey a small sample of key papers
regarding these fields.

The professional and popular book by ( ), "Guns, Germs, and Steel”, ar-
gues that differences in soil quality and fertility between Eurasia and other areas around
the globe affected the ability of nations to build a complex organization and a hierarchy
that positively influenced economic prosperity. ( )
claimed that institutions, as broadly designed by European colonialism, have shaped eco-
nomic differences between countries. Furthermore, they showed that there has been a
reversal of fortune in income levels among former colonies. ( ) found
that leaders affect the economic growth of countries, and conclude that luck played a major
role in cross country income differences. However, ( ) claims that the selec-
tion and the policy of leaders are part of the institutional explanations.

( ) found that there is an optimum of genetic diversity within a country. They use the
genetic diversity predicted by the prehistoric exodus of Homo sapiens out of Africa, and
claim that there is a "tradeoff between the beneficial and the detrimental effects of diversity
on productivity". ( ) claim that Protestant economies pros-
pered because the tradition of reading the Bible increased human capital. They found that
Protestantism indeed led to higher economic prosperity and better education. A related
study relevant for the Israeli context ( , ) suggests that Judaism
enforced a religious norm of studying that has influenced Jewish economic and demographic

history. Our study uses variables from the groups of causes we briefly reviewed above, as



deep explanatories of the level of productivity.

3 The Data

The initial level of country specific productivity gap, as well as the parameters that de-
termine the marginal effect of different variables on productivity, are derived from a cross
country regression of the (log) level of actual GDP per worker in 2010 on a set of funda-
mental and policy variables. Country level macro data, such as GDP per worker and TFP,
are taken from Penn World Tables. The fundamental (deep root) variables are taken from a
variety of studies that explored the deep roots of growth, as organized in

( ): (1) Neolithic transition is the number of years (in thousands) that elapsed since
agriculture became the primary mode of subsistence; (2) Arable land is the fraction of
total land area that is arable, as reported by the World Bank’s World Development Indi-
cators; (3) Population in tropical is the percentage of a country’s 1995 population that
lives in tropical areas; (4) Distance to waterway is the average across the grid cells of
a country, in thousands of kilometers, from an ice-free coastline or sea-navigable river; (5)
OPEC dummy equals 1 for countries that are members in the Organization of the Petro-
leum Exporting Countries; (6) Genetic diversity is the expected heterozygosity (genetic
diversity) as predicted by migratory distance from East Africa ( , );(7)
Ethnic fractionalization is the probability that two randomly selected individuals will
belong to different ethnic groups; (8) Religion controls include variables that represent
the share of Muslims, the share of Catholics and the share of Protestants in the country.
As for the policy variables: (1) Doing Business is the country’s "Distance to Frontier"
in the World Bank’s indicator which measures the ease of doing business in several areas;
(2) Economic Freedom is an index that covers 12 areas, such as property rights and
financial freedom, in 186 countries since 1970; (3) Data on the quality of roads—a prin-
cipal component of indicators for the quality of roads, based on indices taken from the

"International Road Federation"; (4) Data on communication infrastructures—main
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telephone lines and mobile phones per 1,000 workers, as published by the World Bank,
based on the International Telecommunications Union; (5) Data on the quality of educa-
tion: Test scores for the years 1995-2010, standardized over time, across subjects (Math,
Reading and Science), schooling levels, and various international and regional assessments.
These data were obtained from the World Bank, based on a study by
( ). (6) Inequality in education is represented by Gini coefficients of

education provided by ( ) for 146 Countries for the years 1950-2010, based
on data from ( ). These Gini coefficients were calculated based on a
methodology that was first developed by ( ) and

( ). The regression will include approximately 70 developing and advanced
economies, among them Israel®.

Figures 6-8 present the order of the countries over the policy oriented variables that
were described above. Israel’s transportation infrastructures are at the middle of the dis-
tribution of OECD countries, whereas its communication infrastructures are at the top
of the distribution. Regarding the quality of institutions, Israel is at the middle of the
distribution of countries with GDP per capita above 5000$, but it is at the bottom of the
OECD countries distribution. Israel is at the bottom of the distribution of the grades in
national tests, and within OECD countries, its grades are only better than Mexico and
Turkey. Israel is in a better place when looking at the inequality of years of schooling,
but indicators for inequality in the quality of education, which are not presented and not

analyzed in this study, show that educational opportunities in Israel are low.

4 Past Convergence Patterns

We begin the empirical analysis with basic cross section convergence regressions using the
deep root variables we employed for our study (described in Section 3). These variables are

organized in ( ) as part of a larger set of controls, and we reduced the

2The precise number depends on data availability for each specification



list by omitting variables with negative R squared adjusted in a partial regressions analysis.
The variables that survived this analysis will be used in the rest of the regressions as well.

Table 1 presents the results of regressions that are formally represented by:

Aprod;19s0—2010) = @ + Bprodigso + yFundamentals; (1)

Where:

prod;ggy is GDP per worker in country 7 in 1980, and Aprod;igso—2010) is the average
annual growth rate in the period 1980-2010.
Fundamentals; is the country level set of fundamental variables.

[ is the convergence parameter.

The results show that "global convergence" - the value of B without conditioning on
Fundamentals; is not significant among the full sample of countries. Controlling for the set
of Fundamentals; yields a significant negative estimate for " convergence": the growth
rate of a country is lower as its initial productivity in 1980 is higher. These findings can
also be seen graphically in Figure 1: without controlling for fundamentals no link between
the growth rate and the initial level of income can be found, whereas after controlling for
fundamentals, we observe a clear negative slope.

As for the sample of countries with annual GDP per capita above 50008, "5 convergence"
is also found without controls, but B is slightly stronger after adding controls. Our findings
are consistent with those of ( ), but as already explained, using deep roots
of growth in our regression is more useful, since some of the variables that are used in the
classic convergence regressions might be the result of the growth process rather than the

cause of it.
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5 Empirical Model for TFP Growth
5.1 Empirical Model Description

The empirical model set here is built to retrieve a few basic parameters: the marginal
effect of fundamental and policy variables on the frontier path of GDP per worker and the
distance of each country from its own frontier. These will be estimated from the first stage

regression. The global TFP growth rate and the speed of convergence will be estimated

from the second stage growth rate regression.

First stage regression In the first stage we estimate level regressions for each t =

1965, 1970, ..., 2010 of GDP per worker on a large set of fundamental and policy variables:

prod;; = a+ 3, | Fundamentals; + (3, y Policy;, + € (2)

Where:



prod;; is GDP per worker in country ¢ in period ¢,

Fundamentals; is a country level set of fundamental variables such as geography, cul-
ture, luck and other determinants (described in Section 2).

Wicym is a set of policy oriented variables such as institutions and growth enhancing
policies in country i at period ¢,

and ¢€;; is the error term.

Using the estimated coefficients from equation 2 we are able to fit a predicted value for
GDP per worker for each country ¢ in period ¢ conditioned on its fundamentals and policy

variables:

p?o\dit =a+ Et\l x Fundamentals; + E; x Policy, (3)

The difference between the fitted GDP per worker and the actual GDP per worker rep-
resents the gap of each country from its own frontier path in period ¢ given its fundamentals

and policy variables:

Gapy = —€; = p/r\odit — prod (4)

Second stage regression In order to estimate the speed of convergence to the frontier
path and the basic global growth rate of TFP, we will specify TFP growth in period t as a

function of the Gap in period t — 1 for each country ¢:

ATFP;; = 041 + pGapi—1 + Nig (5)

Where:
04+ is the basic world growth rate that can get a differential value depending on the

specific period ¢, using dummies for periods,
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Gap in equation 5 is calculated from a formula that is similar to equation 4, except that
the variables that determine p/ro\dit in each period are the fundamental variables and only
policy variables with sufficient historical data: the Economic Freedom Index, the quality of
roads and the inequality in education.® The estimate p represents a factor that determines
the speed of convergence. In this we assume that the convergence in labor productivity is
achieved through TFP. We will show the empirical basis of that assumption in the next
section.

Ai+ is the error term that represents a stochastic shock to TFP growth of each country

1 on period t.

After estimating equation 2, calculating pr/;dit and Gap;; as described in equations 3

and 4, and then estimating equation 5 we can predict AT F P for country 7 in period ¢ + 1:

ATFP; 141 = 0,7+ p X Gapiy + Aig1 (6)

where:

t is an average of a selected period dummies.
> (0 predicting an exogenous positive shock
and \;;11 = ¢ <0 predicting an exogenous negative shock
=0 otherwise

5.2 Regression Results

Table 2 presents the results of regressions that include only the fundamental variables we
control. The first four columns report specifications in which three groups of variables are
gradually included in the regressions: Geography variables, Genetic Diversity variables and
Culture. The time that has passed since the Neolithic transition is positively correlated with
GDP per worker (prod), and after controlling for it, two other variables that are associated
with strong agriculture are negatively correlated with prod: the share of arable land and

proximity to waterway. The genetic diversity variables, as explored by

3 A full panel of the policy variables is not available.
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( ), affect prod positively at low enough values and negatively at high values. Most of
the variables remain significant and with the same sign in the specification that includes
the full set of fundamentals, except for Ethnic fractionalization which loses significance.

In Section 3 we described 6 policy variables. Along with 11 fundamental variables
(grouped in 8 categories, of which three variables belong to the religion shares category
and two to the genetic diversity category) we have a total of 17 controls. Including all of
them in a single regression naturally yields some nonsignificant variables. Table 3 presents
the estimates of the policy variables without controlling for the fundamentals, and the
estimate for each policy variable separately, when controlling for the fundamentals. The
estimates for the policy variables are significant in most cases with the expected direction.
Since the degrees of freedom are very limited in our cross section of countries, including all
variables together is not possible. Alternatively, there is a huge number of subsets of variable
combinations, and choosing between them might be arbitrary and simplistic. Therefore, we
decided to focus on specifications that include the full set of fundamentals, one institutions
variable, one infrastructure variable, and one education variable. This strategy is somewhat
similar to the one adopted by ( ), who ran around 2 million regressions
in order to test which variables are the most correlated with prosperity.

( ) decided to include three fixed variables and three variables that changed from one
specification to the other.

The 8 equations in Table 4 are the 8 combinations that our rule created. Tables 5-7
repeat the above analysis, that is presented in Tables 2—4, for a sample of countries with
GDP per capita above 50008.

The significance of the fundamental variables changes between the specifications, but
most of them stay with the same sign and with a reasonable explanatory power. Regarding
the policy variables, the doing business variable as well as the communication and the trans-
portation infrastructures variables appear to be the most stable variables. The economic

freedom variable is not significant together with other policy categories. Both educational
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variables seem to be strongly correlated with productivity only in the full sample. The
positive and significant estimates based on the full sample are more consistent with recent
studies, such as ( ) that found a close relationship between
educational achievement and GDP growth that is stable across country samples, and based
on various specifications that address causality. They conclude that school policy can be
an important instrument for intensifying growth.

In order to test the robustness of the estimates to basic differences between the economies
in our sample that were not captured by the fundamentals variables—we also estimated
panel regressions with policy variables and country fixed effects. Table 8 presents the re-
sults of these regressions with several combinations of the policy variables for which we
have sufficient historical data. The estimate of the economic freedom variable is between
0.03 and 0.07 and is significant in the specification that includes the other two policy vari-
ables and conducted on the sample of countries with GDP per capita above 5000$. The
estimates of the road quality variable are higher in the sample of countries with GDP per
capita above 5000$, whereas the estimates of the educational inequality are higher in the
full sample. All in all, the sizes of the estimates of the three policy variables are very
similar to the sizes of these estimates in the cross section regressions that control for fun-
damental variables. Importantly, the relative effect of each policy area—infrastructure,
Institutions, and educational quality—is kept. This similarity suggests that controlling for
the fundamentals improved the validity of the estimates for the policy variables, including
those policy variables that are only available for use in the cross section regressions.

Table 9 presents the estimate for the speed of convergence of productivity through TFP
for the period 1980-2010. The estimate of the lagged gap represents p from equation 5,
and the constant represents 0. The excluded period is 1985, so 0 is the average growth in
1985-90, and the period dummies should be added according to the assumptions on the
similarity between the patterns of growth over the world in the past and the patterns in

the future. The estimate p is lower when using only countries with GDP per capita>5000%$
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compared to the case in which we use the full sample. The estimate p is similarly lower
when limiting the sample only to OECD countries (not presented). The estimate p is higher
when we include policy variables in the regression. In interpreting the speed of convergence
estimates, p = 0.043 (from equation 4) means that the annual estimate for p is 0.009 (since
the regressions use five-year intervals), leading to the conclusion that nearly 1% of the
lagged gap of a country is added to the average global growth rate of productivity.

There may be concern that the estimate of p reflects a policy designed to narrow the
productivity gap within every five-year period, rather than TFP growth based on the
convergence potential that fundamentals and past policies yield. To tackle this concern
we run regressions that include the change in the policy variables during every five-year
period (quality of roads, economic freedom and educational inequality). Interestingly, the
estimate for the effect of the change in economic freedom on the growth of TFP is positive
and significant, meaning that some convergence does take place through the effect of better
policy in the short run. Nevertheless, we find that the estimate for p is essentially robust
to the adding of the change in policy variables.

Tables 10 and 11 present the estimate for the speed of convergence of productivity
through physical and human capital. The estimates that are parallel to p are not stable in
the various specifications, they are not significant in all of them, and some of the estimates
in the case of human capital are negative. These empirical findings support our assumption
that the convergence in labor productivity is achieved mainly through TFP. The drivers of

physical and human capital growth are dealt in depth in ( ).

6 Predictions

6.1 The Predicted Gap

As explained in the previous section, we would like to use information from several spec-

ifications that include all the fundamental variables, and three policy variables, one for
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each area—institutions, physical infrastructure, and educational quality. Although Israel
belongs to the sample of the richer countries when it comes to general prosperity, we will
take into account both the estimates that are based on the full sample and the estimates
that are based only on countries with GDP per capita above 5000$ in 2000 (a total of 16
regressions). That is because Israel is in the lower end of the distribution in some of the
policy affected variables (Figures 6-8), especially when it comes to institutions and to the
quality of education among some population subgroups. Our preference for taking into ac-
count the estimates from the full sample is also based on the proximity that we mentioned
in Section 5.2 between the quality of education estimates obtained in these specifications to
other findings in the recent literature, such as ( ). However,
since the level of productivity in Israel is already high, we assume that the relevant aver-
age global growth rate in TFP and speed of convergence are those of the richer countries.
Therefore we based these parameters on the sample of countries with GDP per capita that
was above 50009 in 2000 (equation 4 in Table 9).

There are several options for weighting the predicted gaps that result from the 16 level
regressions. We decided to average between the predicted gaps from the 16 specifications.
Figure 2 shows the average gap for each country in the sample. The analysis that uses the
full sample finds that the average gap (between the predicted prod and the actual one) for
Israel is positive but small. Developing countries such as Honduras, Senegal, Bulgaria and
China are the countries with the largest positive gap, suggesting that these countries have
a higher growth potential compared to the average, leading to the conclusion that they
are rising toward the productivity level of richer countries. Countries at the left side of
the graph have, according to our analysis, actual productivity that is higher than the one
predicted for them based on the fundamental and policy variables that we use.

The analysis using the sample of countries with GDP per capita>5000% finds just a
slightly smaller gap for Israel. The gap for most of the other countries seems to be robust

as well to the choice of sample.
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6.2 TFP Forecast for Israel

Using the calculation presented in equation 6 we create a long-term forecast for TFP
growth. The baseline TFP growth for the years 2015-60 (0.47%) is in the proximity of the
historical growth rate of Israel’s TFP (0.5%, Figure 3), and this growth rate remains stable
because it includes only a small component of positive convergence. The forecast reflects
mainly the average TFP growth for the years 1990-2010 over the sample of countries with
GDP per capita>5000%, which equals 0.39%. These years include mainly the period of
ICT productivity wave (1990-2005) as well as a short period of slow growth (2005-10)
associated with the global crisis. Choosing this combination of periods assumes that global
growth is not facing a long period of slow TFP growth, but it also assumes that the speed
of growth during the ICT revolution will not persist at the rate of the years 1990-2005.
The convergence component of the Israeli economy contributes 0.08% to the annual TFP
growth. Since the gap for Israel is 8.5% (in 2010) and the average gap for the OECD
countries is around -2%, the Israeli productivity is expected to slowly close the lag (-13%
in GDP per worker, and -24% in GDP per hour worked) vis-7-vis the OECD countries
average productivity. This finding is somehow encouraging, although it is not driven by
faster TFP growth in Israel compared to the past, but rather on slower growth in some
OECD countries. Furthermore, most of the gap compared to the average productivity
among six comparison countries that we mentioned in Section 1 will remain, since their
average gap is 0, and Israel’s lag compared to them is currently 30%.

The Minimum and the Maximum lines in Figure 3 represent the lowest and the highest
TFP forecasts that were calculated based on the 16 specifications that produced the average
TFP forecast. The spectrum of the 18 forecasts is narrow and balanced, 0.36%-0.57%. We
conclude that the forecast is relatively robust to the selection of any of the specifications
instead of using the average among them.

Figure 4 presents four additional scenarios for TFP growth. The first three scenarios

are based on gaps that were calculated with better policy values—we added one standard

17



deviation for each policy variable. The fourth scenario combines the three other improved
scenarios. This graph essentially ranks the relative effect of the three policy variables,
calculated based on the 16 specifications that produced the average TFP forecast. The
graph shows that improving infrastructures by one standard deviation yields the biggest
effect, the effect of better education is ranked second, and the effect of better institutions is
ranked third. Improving the three policy variables by one standard deviation at the same
time contributes 0.4% to the growth of TFP at the beginning of the forecast horizon. The
contribution of the better policy gradually narrows, since the positive gap that was opened
decreases from period to period along the process.

Figure 5 presents four other scenarios for TFP growth. The first three scenarios are
based on hypothetical initial gaps that were calculated given that Israel achieves very good
policy values; the value of each policy variable was set equal to the 95th percentile among
countries with GDP per capita above 5000$. The fourth scenario combines these three
policy scenarios. Unlike the scenarios that were presented in Figure 4, the scenarios that
are presented in Figure 5 show the potential of the Israeli economy to improve by getting
its policy closer to the best practice. The effect of improving infrastructure, improving the
quality of education and improving institutions in Israel up to the 95th percentile is very
similar. This finding reflects the relatively strong estimates of improving infrastructures
on one hand, and the relative inferiority of the Israeli institutions and quality of education
on the other hand. One should notice that we focus in this study only on the quality of
education, whereas in ( ) deal with the contribution of the quantity
of education. Better educational policy is expected to increase both the quantity and the
quality of education. Therefore the effect of better educational policy that is presented
here might be partial.

The effects that were reported here should be treated with some caution: while the basic
differences between the economies were well controlled for using the fundamentals variable

as well as the panel specifications, the threat of reverse causality cannot be ignored. We
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can’t rule out the option that a growth process in a single country may lead to better
policies. The effects that were reported here can provide a general direction for policy
makers, but better assessing the potential contribution of a specific policy step should be

based on more focused research.

Figure 3:
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7 Summary

The first goal of this study was to forecast TFP growth for Israel using a conditional
convergence framework, as part of a broad project of constructing a long-run growth model
over a horizon of approximately 50 years. Based on various specifications that include
fundamental and policy affected variables, we forecast that the Israel’s annual TFP growth
will be 0.47% over this horizon. This TFP growth rate reflects the average global growth
rate combined with a low positive convergence component, since the initial gap in Israel’s
GDP per worker was found to be small. The baseline forecast was obtained under the
assumption that the current policy parameters will stay unchanged. The second goal of
this study was to evaluate how different policy steps are expected to affect long run TFP
growth. We found that better physical infrastructures contribute the most to TFP growth.
However, taking into account the relatively extensive inferiority of the Israeli institutions
and quality of education, the potential of the Israeli economy to grow by improving these
policies is also large. Our broad project, and specifically the TFP growth forecast, is not
intended just to produce a good guess for future growth. Rather, the goal is to establish a

well-organized tool to help policy makers reach better considered decisions.
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8 Appendix

The Codes and Full Names of The Variables in The Regression Tables

Code Full name

Log[y] 1980 Log GDP per Worker in 1980

Neolit The years that elapsed since the neolithic transition
Arable The fraction of arable land

Tropical The fraction of population in tropical zones

W way The average distance to waterway

OPEC OPEC dummy

Div Genetic diversity

Div sq Genetic diversity squared

E frac Ethnic fractionalization

Rel Three variables: The Shares of Muslims, Catholics and Protestants
D Buis Doing Business Index

Phones Main telephone lines and mobile phones per 1000 workers
Grades National tests scores

E Free Economic Freedom index

Roads The quality of roads

E Ineq Inequality in education (Gini coefficients)
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Figure 8
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Table 1: Global and Conditional convergence in GDP per Worker

M ) ©) )
The Full Sample The Full Sample GDP PC>5000 GDP PC>5000
growth growth growth growth
Log[y] 1980, -0.000112 -0.00499* -0.00849*** -0.00999%**
(0.00145) (0.00253) (0.00231) (0.00341)
Neolit 0.00849* 0.00733
(0.00479) (0.00545)
Arable -0.00305* -0.00149
(0.00163) (0.00153)
Tropical -0.0143*** -0.00321
(0.00509) (0.00700)
W way -0.00940 -0.00297
(0.00627) (0.00733)
OPEC -0.00608 -0.0172
(0.00666) (0.0105)
Div 1.244 5.921
(2.387) (5.641)
Div sq -0.815 -3.801
(1.688) (3.983)
E frac 0.00201 -0.00608
(0.00810) (0.00867)
Rel No Yes No Yes
Const 0.0107 -0.466 0.0999*** -1.944
(0.0135) (0.840) (0.0236) (1.978)
Obs 96 96 46 46
AdjRsq -0.011 0.149 0.218 0.345

Standard errors in parentheses
x p<0.01, ** p<0.05, * p<0.1
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Table 2: The Effect of Fundamental Variables on GDP per Worker

(1) (2) (3) (4) (5)
Log][y] Log[y] Log[y] Log[y] Log[y]
Neolit 0.937*** 0.892%** 1.142%%*
(0.176) (0.180) (0.167)
Arable  -0.228%**%* -0.248%** -0.297#**
(0.0724) (0.0716) (0.0638)
Tropical -1.318%** -1.251%%* -1.143%**
(0.199) (0.199) (0.193)
W way  -1.400%** -1.201%** -1.063***
(0.246) (0.263) (0.237)
OPEC 0.465 0.512* 0.719%**
(0.301) (0.292) (0.253)
Div 616.1%*%* 294 7*** 306.7F**
(146.2)  (105.7) (93.68)
Div sq -439.7%F*%  _208.0*** =214 1%%*
(103.3)  (74.92) (66.27)
E frac -2.308*%**  _0.0624
(0.388)  (0.338)
Rel No No No Yes Yes
Const 3.223%%  _205.4**F*  _100.5%**  10.59%F**  _108.2%**
(1.508)  (51.65)  (37.04)  (0.350)  (33.00)
Obs 96 96 96 96 96
AdRsq 0.616 0.163 0.640 0.296 0.739

Standard errors in parentheses
R p<0.01, ** p<0.05, * p<0.1

29



Table 3: The Effect of Fundamental and Policy Variables on GDP per Worker

(1) (2) (3) (4) (5) (6) (7) (8)
Logly] Log]y] Log]y] Log]y] Log|y] Log]y] Logly] Log|y]
Neolit 1.121%%* 0.614*** 0.0508 0.390 0.929%**  (.791***  (.739***
(0.220) (0.205)  (0.223)  (0.235)  (0.247)  (0.198)  (0.246)
Arable -0.217%* -0.200%* -0.0679  -0.307***  -0.204**  -0.457***  _0.201**
(0.0923) (0.0758)  (0.0708)  (0.0790) (0.0913)  (0.0925)  (0.0870)
Tropical -1.273*** -0.937*F*F  _0.394%  -0.974**F*F  _1.264%F**F  _0.879%*F*  _0.972%**
(0.269) (0.220)  (0.234)  (0.232)  (0.265)  (0.241)  (0.274)
W way  -1.029%** -0.679%* 0.0138 -0.877F*FF  _0.961*** -0.0135  -0.947***
(0.332) (0.281) (0.286) (0.279) (0.330) (0.351) (0.314)
OPEC 0.500 0.394 0.406 0.446 0.587 0.295 0.496
(0.389) (0.320) (0.285) (0.324) (0.387) (0.331) (0.366)
Div 287.6** 133.9 89.39 175.1* 276.7+* 124.1 226.9**
(112.9) (97.17)  (87.28)  (96.69)  (111.4)  (101.0)  (108.2)
Div sq -200.7** -90.62 -60.01 -120.0* -193.2%* -88.22 -158.3**
(80.34) (69.21)  (62.12)  (68.86)  (79.32)  (71.65)  (77.00)
E frac 0.365 0.107 0.0959 0.486 0.293 0.307 0.490
(0.437) (0.362)  (0.322)  (0.365)  (0.433)  (0.369)  (0.414)
Rel Yes No Yes Yes Yes Yes Yes Yes
D Buis 0.0232*%*  0.0446***
(0.0106)  (0.00856)
E Free -0.270** 0.231
(0.132) (0.144)
Roads 0.0606 0.671***
(0.0889) (0.140)
phones 0.395%** 0.531%***
(0.0771) (0.0766)
Grades 0.00777 0.0612%***
(0.0138) (0.0123)
E Ineq -0.158 -0.811%%*
(0.185) (0.285)
Const -101.3%*  7.660%** -46.57 -26.38 -58.58%* -97.39%* -39.42 -T7.83%*
(30.56)  (0.689)  (34.11)  (30.86)  (34.05)  (39.06)  (35.74)  (38.10)
Obs 66 66 66 66 66 66 66 66
AdjRsq 0.667 0.803 0.776 0.822 0.769 0.676 0.763 0.705

Standard errors in parentheses

R p<0.01, ** p<0.05, * p<0.1
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Table 4: The Effect of Fundamental and Policy Variables on GDP per Worker

Policy variables combinations

(1) (2) (3) (4) (5) (6) (7) (8)
Logly]  Logly] Log[y] Logly] ~ Logly]  Logly] Log]y] Log]y]
Neolit -0.0117 0.561** 0.487%* -0.0329  -0.0294 0.393* 0.364* 0.000774
(0.221)  (0.231)  (0.229)  (0.223)  (0.234)  (0.215)  (0.206)  (0.222)
Arable -0.143*%  -0.428***  _0.445%**  _0.149* = -0.0724 -0.357*F*  _0.339***  _0.0988
(0.0755)  (0.0954) (0.0922)  (0.0774) (0.0709)  (0.0872) (0.0862) (0.0696)
Tropical -0.473** -0.692*** _0.806***  -0.423* -0.340  -0.777FF*  _0.639%*F*F  _0.392%*
(0.226)  (0.248)  (0.231)  (0.230)  (0.240)  (0.217)  (0.224)  (0.230)
W way -0.165 -0.0406 -0.296 -0.146 -0.0294 -0.282 -0.148 -0.115
(0.283) (0.345) (0.351) (0.286) (0.288) (0.332) (0.310) (0.280)
OPEC 0.386 0.299 0.279 0.365 0.416 0.320 0.307 0.388
(0.273) (0.328) (0.320) (0.281) (0.289) (0.297) (0.291) (0.275)
Div 67.92 94.01 106.2 76.29 79.67 77.92 53.45 58.92
(84.37) (99.09) (96.06) (85.02) (87.74) (91.70) (90.41) (85.07)
Div sq -44.18 -67.07 -73.56 -50.20 -53.40 -52.70 -36.38 -38.24
(60.07) (70.25) (68.16) (60.53) (62.43) (65.11) (64.20) (60.55)
E frac 0.148 0.410 0.455 0.240 0.163 0.235 0.236 0.117
(0.316) (0.362) (0.354) (0.320) (0.327) (0.339) (0.330) (0.315)
Rel Yes Yes Yes Yes Yes Yes Yes Yes
D Buis 0.0134 0.0256**  0.0293***  0.0188*
(0.0100) (0.00980)  (0.00884) (0.00946)
E Free -0.0258 -0.130 -0.0873 0.0108
(0.131)  (0.134)  (0.117)  (0.112)
Roads 0.619*** 0.437%* 0.323** 0.398%**
(0.151) (0.168) (0.159) (0.140)
phones  0.360*** 0.423%**  (0.491*** 0.374%**
(0.100) (0.0907)  (0.0849) (0.0989)
Grades 0.0215 0.0441***  0.0313** 0.0233
(0.0134) (0.0153)  (0.0137) (0.0152)
E Ineq -0.589** -0.325 -0.484** -0.327
(0.253) (0.236) (0.232) (0.227)
Const -19.20 -27.65 -32.44 -21.25 -22.50 -23.87 -14.64 -16.07
(29.78) (35.15) (34.03) (30.09) (31.06) (32.39) (31.99) (30.05)
Obs 66 66 66 66 66 66 66 66
AdjRsq 0.836 0.778 0.789 0.832 0.822 0.810 0.817 0.835

Standard errors in parentheses

R p<0.01, ** p<0.05, * p<0.1
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Table 5: The Effect of Fundamental Variables on GDP per Worker

GDP per Capita>5000
(1) (2) (3) (4) (5)
Logly]  Logly]  Logly] Logl[y] Logl[y]

Neolit 0.679*** 0.564*** 0.711%%*
(0.181) (0.176) (0.211)
Arable -0.108* -0.116* -0.122*
(0.0635) (0.0604) (0.0675)
Tropical -0.874*** -1.008*** -0.925%**
(0.192) (0.211) (0.259)
W way -0.121 -0.263 -0.288
(0.295) (0.280) (0.321)
OPEC 0.342 0.688* 0.655*
(0.344) (0.373) (0.385)
Div 458.0*%  623.6%** 486.9%*
(270.1)  (221.9) (246.3)
Div sq -317.3  -439.1%%* -342.9*
(189.9)  (156.5) (173.8)
E frac -0.806** 0.0253
(0.372) (0.377)
Rel No No No Yes Yes

Const  5.304%%% 1544 -214.8%%% 1077  _167.7*
(1.538)  (96.00) (78.24)  (0.240)  (86.55)

Obs 46 46 46 46 46
AdjRsq 0.429 0.070 0.503 0.092 0.486

Standard errors in parentheses
ok p<0.01, ** p<0.05, * p<0.1

32



Table 6: The Effect of Fundamental and Policy Variables on GDP per Worker

GDP per Capita>5000

(1) (2) (3) (4) (5) (6) (7) (8)
Log|y] Logly] Logly] Logly] Logly] Log|y] Logly] Logly]
Neolit 0.392* 0.446** 0.294 -0.406**  0.402%* 0.182 0.298
(0.223) (0.177) (0.205) (0.157) (0.162) (0.209) (0.236)
Arable 0.0188 -0.0641 0.0363 0.0893*  -0.192** -0.0434 0.00788
(0.0864) (0.0708) (0.0785)  (0.0488)  (0.0740) (0.0790) (0.0863)
Tropical -0.918%** -0.463*%*  -0.742%F*  _0.111  -0.644***  -0.607**  -0.823***
(0.237) (0.214)  (0.224)  (0.164)  (0.179)  (0.232)  (0.248)
W way -0.009 -0.0172 0.026 0.297* 0.460* -0.066 -0.104
(0.304) (0.240) (0.276) (0.173) (0.237) (0.270) (0.312)
OPEC 0.551 0.189 0.610 0.858%** 0.357 0.724%* 0.595
(0.473) (0.382) (0.428) (0.265) (0.344) (0.421) (0.471)
Div 362.4 -89.45 286.9 -108.7 124.1 87.64 313.9
(227.2) (206.9) (207.5) (138.5) (170.3) (219.9) (229.3)
Div sq -256.4 66.98 -202.3 77.04 -89.30 -60.30 -221.9
(160.5) (146.7) (146.6) (97.91) (120.3) (155.6) (162.1)
E frac -0.185 -0.306 -0.180 -0.163 -0.0403 -0.0551 -0.0628
(0.354) (0.281) (0.321) (0.197) (0.258) (0.316) (0.366)
Rel Yes No Yes Yes Yes Yes Yes Yes
D Buis 0.0131*  0.0363***
(0.00684)  (0.00830)
E Free -0.0528 0.317%**
(0.112) (0.115)
Roads 0.0454 0.440%**
(0.0643) (0.0827)
phones 0.511*** 0.679***
(0.104) (0.0822)
Grades -0.00464 0.0346***
(0.0111) (0.0113)
E Ineq -0.0232 -0.256
(0.135) (0.215)
Const -120.5 6.901%** 34.08 -95.78 47.63 -35.82 -24.18 -103.1
(80.08) (0.652) (72.41) (73.04) (48.93) (60.06) (77.43) (80.87)
Obs 42 42 42 42 42 42 42 42
AdjRsq 0.524 0.734 0.703 0.610 0.853 0.751 0.628 0.530

Standard errors in parentheses
R p<0.01, ** p<0.05, * p<0.1
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Table 7: The Effect of Fundamental and Policy Variables on GDP per Worker

GDP per Capita>5000 - policy variables combinations

(1) (2) (3) (4) (5) (6) (7) (8)
Logly] Log|y] Logly] Log|y] Logly] Logly] Logly] Logly]
Neolit -0.257 0.313* 0.334* -0.384**F  _0.415**  0.396** 0.372%* -0.286*
(0.166) (0.175) (0.181) (0.162) (0.164) (0.167) (0.160) (0.167)
Arable 0.0419 -0.175%*  -0.168** 0.0813 0.0834 -0.177F*  -0.184** 0.0412
(0.0533) (0.0805) (0.0815) (0.0543)  (0.0496)  (0.0702) (0.0689) (0.0505)
Tropical  -0.0598  -0.565%** _(.584*** -0.109 -0.0864  -0.443**  -0.424** -0.0372
(0.159) (0.189) (0.194) (0.168) (0.168) (0.191) (0.187) (0.159)
W way 0.238 0.357 0.380 0.275 0.242 0.294 0.270 0.204
(0.170) (0.250) (0.257) (0.181) (0.182) (0.240) (0.234) (0.171)
OPEC 0.674** 0.421 0.438 0.862%**  (.870*** 0.253 0.246 0.684**
(0.272) (0.349) (0.361) (0.272) (0.268) (0.342) (0.327) (0.266)
Div -215.0 96.38 86.83 -113.4 -114.4 -81.12 -77.11 -220.3
(142.3) (172.9) (184.0) (146.3) (140.8) (183.8) (176.9) (139.4)
Div sq 153.8 -69.30 -62.21 80.64 81.32 58.60 55.49 157.4
(100.9) (122.1) (130.2) (103.5) (99.50) (130.4) (125.4) (98.77)
E frac -0.207 0.0314 -0.0341 -0.152 -0.109 -0.133 -0.0728 -0.165
(0.193) (0.269) (0.264) (0.203) (0.207) (0.249) (0.254) (0.196)
Rel Yes Yes Yes Yes Yes Yes Yes Yes
D Buis 0.0140** 0.0194**  0.0192**  0.0139**
(0.00680) (0.00870) (0.00851) (0.00659)
E Free 0.0737 0.0657 0.0582 0.0641
(0.109) (0.113) (0.0845)  (0.0797)
Roads 0.397***  (0.370%** 0.207***  (.318%**
(0.0977) (0.111) (0.105) (0.0920)
phones 0.561%** 0.628%**  (0.634*** 0.562%**
(0.102) (0.103) (0.0934) (0.0928)
Grades 0.00175 0.00752 0.00329 0.00520
(0.00816) (0.0119)  (0.00893) (0.0108)
E Ineq -0.177 -0.114 -0.150 -0.101
(0.158) (0.123) (0.147) (0.115)
Const 82.92 -26.36 -23.32 48.73 49.28 33.69 32.60 84.93*
(49.91) (61.00) (64.86) (51.69) (49.78) (64.28) (61.89) (48.91)
Obs 42 42 42 42 42 42 42 42
AdjRsq 0.865 0.749 0.742 0.847 0.851 0.779 0.786 0.869

Standard errors in parentheses
R p<0.01, ** p<0.05, * p<0.1
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Table 8: The Effect of Policy Variables on GDP per Worker

A Panel Approach Using Fixed Effects

1960-2010
(1) (2) (3) (4)
Full Sample Full Sample Full Sample Full Sample
Log]y] Log]y] Log]y] Log]y]
E Free 0.0456 0.0292
(0.0306) (0.0327)
E Ineq -0.452* -0.171
(0.237) (0.166)
Roads 0.160 0.0621
(0.139) (0.140)
Const 9.545%#* 8.654%H* 9.84 74 9.585%**
(0.207) (0.180) (0.0539) (0.348)
Obs 690 774 636 535
AdjRsq 0.955 0.922 0.944 0.960
Year effect yes yes yes yes
Fixed effect yes yes yes yes
(5) (6) (7) (8)
GDP pc>5000 GDP pc>5000 GDP pc>5000 GDP pc>5000
Log][y] Log[y] Log]y] Log[y]
E Free 0.0595 0.0717**
(0.0356) (0.0344)
E Ineq -0.287 -0.0491
(0.178) (0.0971)
Roads 0.312%* 0.188*
(0.135) (0.0971)
Const 10.36%+* 10.26%+* 10.50%*#* 9.9827**
(0.254) (0.273) (0.122) (0.278)
Obs 372 360 339 321
AdjRsq 0.913 0.860 0.900 0.933
Year effect yes yes yes yes
Fixed effect yes yes yes yes

Robust standard errors in parentheses
R p<0.01, ** p<0.05, * p<0.1
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Table 9: The Convergence of y through TFP( rau)

(3)

GDP pc>5000 Full Sample

(4)

GDP pc>5000

(5)
Full Sample

(6)

GDP pc>5000

M @)
Full Sample

The lagged gap  0.0645** 0.0150*

(Fundamentals

based) (0.0245) (0.00786)

The lagged gap

(Fundamentals

and policy

based)

d1980 0.0791***

(0.0271)

d1985 -0.186%**
(0.0548)

d1990 -0.0670 0.0786%**
(0.0439) (0.0240)

d1995 -0.101** 0.0730**
(0.0494) (0.0277)

d2000 -0.131%* 0.0710***
(0.0530) (0.0221)

d2005 -0.0635* 0.0629%**
(0.0374) (0.0192)

d2010 -0.0743* 0.0384
(0.0407) (0.0264)

roads diff

E Free diff

E Ineq diff

Const 0.113*** -0.0476**
(0.0423) (0.0197)

Obs 463 279

AdjRsq 0.100 0.059

0.0931**

(0.0357)

-0.186%**

(0.0544)
-0.0670
(0.0432)
-0.101%*
(0.0486)
-0.131%*
(0.0521)
-0.0635*
(0.0367)
-0.0743*
(0.0404)

0.113%%
(0.0418)

463
0.109

0.0438***

(0.0136)
0.0783%%*
(0.0269)

0.0781%**
(0.0239)
0.0712%*
(0.0276)

0.0704%%*
(0.0220)

0.0627%**
(0.0193)

0.0384
(0.0266)

-0.0441%*
(0.0194)

279
0.084

0.0902**

(0.0371)
0.130%%*
(0.0482)
-0.0445
(0.0287)
0.0474
(0.0296)

-0.0119
(0.0195)
0.0828***
(0.0260)
0.0743%%*
(0.0258)
-0.0278
(0.0458)
0.0720%%*
(0.0133)
0.0804
(0.0875)
-0.0303
(0.0212)

463
0.149

0.0383**

(0.0149)
0.0180
(0.0215)
-0.0557%*
(0.0263)
0.00823
(0.0214)
-0.000125
(0.0171)
0.00655
(0.0214)
0.0186
(0.0145)

-0.0173
(0.0244)
0.0513%%*
(0.0131)
0.0627
(0.0556)
0.00342
(0.0121)

279
0.139

Robust standard errors in parentheses
¥ p<0.01, ** p<0.05, * p<0.1
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Table 10: The Convergence of y through Physical Capital

(1) (2)

Full Sample GDP pc>5000 Full Sample

The lagged gap -0.0902 0.222
(Fundamentals based)
(0.132) (0.201)
The lagged gap
(Fundamentals and policy based)
d1980 0.159%+*
(0.0402)
d1985 0.0203
(0.179)
d1990 0.799** 1.002*
(0.394) (0.530)
d1995 0.287 0.441
(0.252) (0.312)
d2000 -0.0248 -0.0300
(0.165) (0.0287)
d2005 0.147 0.110%**
(0.175) (0.0281)
d2010 0.209 0.199%*+*
(0.175) (0.0375)
Const -0.0957 0.0181
(0.177) (0.0472)
Obs 463 279
AdjRsq 0.024 0.029

(3)

-0.0779

(0.225)

0.0203
(0.179)
0.799%*
(0.395)
0.287
(0.252)
-0.0248
(0.165)
0.147
(0.175)
0.209
(0.175)
-0.0957
(0.177)

463
0.023

(4)
GDP pc>5000

0.308

(0.353)
0.158%%*
(0.0401)

0.999*
(0.527)
0.428
(0.322)
-0.0352
(0.0326)
0.106%**
(0.0292)
0.194%%*
(0.0388)
0.0226
(0.0570)

279
0.030

Robust standard errors in parentheses
i p<0.01, ** p<0.05, * p<0.1
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Table 11: The Convergence of y through Human Capital

(1) (2) (3) (4)
Full Sample GDP pc>5000 Full Sample GDP pc>5000

The lagged gap 0.0419 -0.131
(Fundamentals based)
(0.0736) (0.156)
The lagged gap 0.00396 -0.200
(Fundamentals and policy based)
(0.138) (0.278)
d1980 0.0252 0.0262
(0.0228) (0.0229)
d1985 -0.00372 -0.00372
(0.0273) (0.0275)
d1990 -0.552%* -0.694* -0.552%* -0.692*
(0.274) (0.403) (0.274) (0.400)
d1995 -0.157 -0.242 -0.157 -0.234
(0.149) (0.251) (0.149) (0.259)
d2000 -0.0480* -0.0247 -0.0480* -0.0215
(0.0260) (0.0187) (0.0262) (0.0199)
d2005 -0.00252 -0.0122 -0.00252 -0.00988
(0.0244) (0.0183) (0.0243) (0.0196)
d2010 0.0216 -0.0117 0.0216 -0.00907
(0.0255) (0.0241) (0.0253) (0.0240)
Const 0.132%** 0.0599 0.1327%** 0.0547
(0.0245) (0.0363) (0.0238) (0.0442)
Obs 463 279 463 279
AdjRsq 0.023 0.022 0.023 0.024

Robust standard errors in parentheses
i p<0.01, ** p<0.05, * p<0.1
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