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This paper aims at testing the determinants of TFP in the case of a panel of African and Middle-East countries for the period 1970-2010. We get two main results. Firstly, the degree of openness of a country is the only variables that have a positive and robust effect on the TFP growth. Secondly, convergence is not an automatic phenomenon for all countries. The possibility of a convergence effect depends on the ability of countries to adopt foreign technology. The absorptive capacity depends on the stock of human capital and the degree of financial market development.

1-INTRODUCTION

There are now empirical evidences showing that "technology" appears to be the central factor underlying divergence in growth rates across countries. [START_REF] Caselli | Accounting for Cross-country Income Differences[END_REF] estimates that about 60% of the variation in cross-sectional income gaps can be explained by differences in technological progress between countries in 1996. As regards developing countries, technology transfer is the major driver of productivity changes. [START_REF] Serranito | Heterogenous Technology and the Catching-up Hypothesis : Theory and Assessment in the case of MENA countries[END_REF] using a growth model with an imperfect international technological diffusion function point out that if the coefficient of technological diffusion is sufficiently high, then a process of catch-up towards the income level of the leading country can begin for developing countries. Furthermore, the diffusion of technology is not constant over time and could depend on economic policy. Therefore policies aiming to improve the absorption of foreign advanced technology could promote development.

This paper deals with explaining the determinants of productivity in MENA (Middle-East and North African) and SSA (Sub-Saharan African) countries as it is considered as the main constraint to growth [START_REF] Easterly | Africa's growth tragedy: policies and ethnic divisions[END_REF][START_REF] Devarajan | Low investment is not the constraint on African develoment[END_REF][START_REF] Serranito | Heterogenous Technology and the Catching-up Hypothesis : Theory and Assessment in the case of MENA countries[END_REF][START_REF] Badunenko | Significant Drivers of Growth in Africa[END_REF] 1 . Focusing on Middle-East and African countries deserves some comments. Firstly, after decades of negative growth, Africa's economic performance has been buoyant since the 2000s. A large part of the explanation has come from improvements in productivity and not just from a higher accumulation of factors of production. Indeed, the growth rate of the Total Factor Productivity2 (TFP) has been negative since the 1970s but it has finally turned positive in the 2000s [START_REF]An African Growth Miracle[END_REF]. Secondly, as stated by [START_REF] Coulibaly | Growth-enhancing Effect of Openness to Trade and Migrations: What is the Effective Transmission Channel for Africa[END_REF] the integration of African countries in the international trade architecture is quite unique. African countries export a large share of commodities goods; and they import mostly manufacture goods from developed countries. They show that Africa's openness has a positive impact on income and this effect is channelled by improvements in TFP mostly. Thirdly, since the 1970s, there has been diverging trends in TFP dynamics between the different developing countries: compared to the US level, TFP is increasing for Asia, it is quite stable for Latin America and it is decreasing for Africa [START_REF] Naanwaab | Determinants of productivity in Africa : The role of economic freedom[END_REF]. The bulk of difference between Asia's growth rate and that of Africa and Latin America is explained by labour productivity gaps stemming from differences in the contribution of the structural change [START_REF] Mc Millan | Globalization, Structural change, and Productivity Growth, with an Update on Africa[END_REF]. This paper estimates the main determinants of technology transfer and absorptive capacity in the case of MENA and SSA countries for the period 1970-2010 period. We extend previous literature on modelling TFP dynamics in several ways. First, we estimate the determinants of productivity with panel data including fixed effects in order to model timeinvariant country specific heterogeneity. Indeed, according to [START_REF] Danquah | TFP growth and its determinants: a novel averaging approach[END_REF], including country specific effects is crucial in explaining TFP growth rates. Second, we extend the possible candidates of the absorptive capacity beyond the human capital stock by exploring a larger set of potential explanatory variables. Third in order to account for a potential endogeneity of the regressors, we employ the "Difference GMM" panel estimator of [START_REF] Arellano | Another Look at the Instrumental Variable Estimation of Error-Components Models[END_REF] 3 . The paper is outlined as follows. In section 2 we run a growth accounting exercise in order to evaluate the impact of the TFP growth rate on labour productivity changes. Section 3 presents a review of the empirical determinants of technological catch-up and reports our empirical results and finally some conclusions are given in section 4.

2-GROWTH ACCOUNTING IN MENA AND SSA COUNTRIES

Growth accounting has been probably the most popular method for estimating TFP since Solow (1957). This approach computes TFP growth as the value of the production function residual after accounting for the contribution of the growth of the inputs to the growth of output. We run a growth accounting exercise for the 32 African and Middle-East countries available in the PWT8.0 for the period 1970-20114 . Table 1 reports the simple average contribution of inputs to income for all countries and some regional groupings (SSA, MENA and Gulf countries) and table 2 provides a description of the dataset.

It is worth noting that for 20 out of 32 countries in our sample, the average growth rate of TFP has been negative over the period (table 1). The most striking result is that income is mostly determined by capital accumulation (56.7%) and technology improvements (40%) in the entire sample (table 1). The (direct) contribution of education (or human capital) to income is almost negligible when compared to the other two inputs (3.1%). If the sample is split up between different regions, results remain the same. The contribution of capital accumulation is the highest in the Gulf countries (79%) and the lowest in SSA countries (50%). TFP contribution to income is the highest in SSA countries (46%) and the lowest in the Gulf countries (only 20%). MENA countries are in-between position with a contribution of capital to income of 61% and about 36% for the contribution of technology.

Our results are qualitatively similar to those of previous studies such as [START_REF] Ndulu | Revised Collins/Bosworth growth accounting decompositions[END_REF] and [START_REF] Cazzavillan | Economic growth and poverty traps in Subsaharan Africa: the role of education and TFP shocks[END_REF]. [START_REF] Ndulu | Revised Collins/Bosworth growth accounting decompositions[END_REF] applied the growth accounting framework in order to compare growth in different regions of the World. They have compared 19 countries in Sub-Saharan Africa with 45 other developing countries and 20 industrial countries. For the 1960-2000 period, both physical and human capital accumulations have a positive contribution whereas TFP has a negative one. The main growth driver is physical capital which represents 71% of the labour productivity growth. However, for the 1995-2000 period and for all regions but Latin America & Caribbean the contribution of TFP to labour productivity growth is the main determinant: TFP growth contributes to 44% of the GDP per worker productivity in East Asia & Pacific, 46% in the Middle East and North Africa and 61.5% in industrial countries. In a recent study, [START_REF] Cazzavillan | Economic growth and poverty traps in Subsaharan Africa: the role of education and TFP shocks[END_REF] performed a growth accounting exercise in the case of SSA countries with the PWT7.0 database. They estimate that the contribution of capital, TFP and education are respectively 55.3%, 41.5% and 3.2%. With the new version of the PWT 8.0, the estimate stock of capital is higher in poor countries. So these new estimates of capital should imply that the contribution of TFP in explaining output should be reduced in poor countries comparing to earlier studies. Our results reveal that this is not the case; on the contrary the contribution of TFP to income has increased in Africa. Therefore, the role of technology is even more important in explaining African growth than expected.

There is a very high level of heterogeneity in the data in our sample of Middle-East and African countries 5 : the two most productive countries are as expected Turkey and Israel with an average technological gap of 96% and 92% respectively (see table 1). So these countries can be considered as being producing very close to the world technological frontier. On the contrary the two lowest productive countries are Burundi and Togo with an average TFP ratio gap of 12%. The most productive countries in the SSA region are Gabon, Zimbabwe and Mauritius with an average gap of 89%, 79% and 77% respectively. This rank of relative TFP levels is quite similar to that obtained by [START_REF] Liberto | International TFP Dynamics and Human capital Stocks : a panel data analysis, 1960-2003[END_REF].

3-TECHONOLGY TRANSFER, ABSORPTIVE CAPACITY AND TFP DYNAMICS: SOME EMPIRICAL RESULTS

If technology diffusion is not instantaneous and complete as in the [START_REF] Solow | A contribution to the Theory of Economic Growth[END_REF] model, then the level of technology catching-up will depend on the extent of technology spillovers from technology leaders to less developed countries the so-called "advantage of backwardness" (Gerschenkron, 1952). However, for some lagging countries due to a low absorptive capacity the technological convergence process could not have been triggered 6 . According to Nelson & Phelps (1966), the level of human capital is the only determinant of the capability to learn and adopt the new technology. TFP growth is higher when the economy is far from the technology frontier because the country could engage in imitation activities. However, technology transfer requires the receiving country population to have the skills in 5 Increasing the heterogeneity is an important issue as we introduced the distance to the frontier variable in the list of the exogenous variables. We need to have countries very close and very far from the frontier in order to estimate robustly TFP determinants. Due to data constrains, we have only three out of the nine countries belonging to the North Africa region. The average distance to the technological frontier of these four countries is quite low (see table 1). So taking into account these countries along with SSA countries is not sufficient to highlight the heterogeneity. We thus extend our sample in order to take into account the MENA region and not only North African countries because these countries share a common heritage and/or similar structural economic characteristics that have influenced their economic performance [START_REF] Abeb | Challenges of Growth and Globalization in the Middle East and North Africa[END_REF]. Turkey and Israel are often included in the MENA region, even if this this issue could be still controversial. 6 See [START_REF] Gong | Convergence and polarization in global income levels: a review of recent results on the role of international technology diffusion[END_REF] for a review of the empirical literature on technological diffusion and per capita income convergence. order to master foreign technologies and adapt them to the local environment7 . [START_REF] Benhabib | Human Capital and Technology Diffusion[END_REF] extend the previous model by introducing a non-linear effect of the distance to the technological frontier variable. They consider a logistic diffusion process that allows for impediments to imitation and divergence in world income. Thus the convergence path can be trigged only if a threshold level of human capital is reached.

Following Roy (2009) and [START_REF] Liberto | International TFP Dynamics and Human capital Stocks : a panel data analysis, 1960-2003[END_REF], we estimate the determinants of TFP growth (Δln(A)) by running the following equation:

Δln(A it ) = β a ln � A A US � it-1 + α 1i 𝑍 it + α 2i ln �Z. A A US � it-1 + β i X it + α i + ϵ it
The first variable is the traditional technological catch-up effect, the interacting terms are proxies for each country absorptive capacity (if the coefficients of the 𝑍 𝑖𝑖 variables are negative)8 , X it is a set of control variables , α i is a country fixed effect and ϵ it is a disturbance term with mean zero.

Potential determinants of TFP:

In the growth literature the choice of the explanatory variables is a tricky one because a lot of variables are not robust. Furthermore some variables may influence GDP growth through the accumulation of factors and not through TFP changes9 . We rely on [START_REF] Danquah | TFP growth and its determinants: a novel averaging approach[END_REF] as regards the relevant control variables to be taken into account. Accordingly, the potential determinants of TFP can be grouped into the following categories:  Technological catch-up effect: Technological backwardness is the main determinant of TFP [START_REF] Gerschenkron | Economic Backwardness in Historical Perspectives[END_REF]. We apply the distance to the US technological frontier as measure of the technological gap.  Factor supply variables: since Nelson & Phelps (1966) the human capital stock is the most important driver of TFP growth. There are other dimensions in the concept of human capital that should be taken into account such as health [START_REF] Aghion | The Relationship Between Health and Growth: When Lucas Meets Nelson-Phelps[END_REF]. For example, agents with higher life expectancy are likely to invest more in education, which in turn should be growth enhancing10 .  International variables: trade policy is a major determinant of technological spillovers across countries (Coe &[START_REF] Coe | International R&D Spillovers[END_REF][START_REF] Keller | Do trade partners and technology flows affect productivity growth?[END_REF]. The openness variable is calculated as the ratio of the sum of current imports and exports to current GDP.

Foreign direct investment (FDI) is another channel for technological spillovers across countries [START_REF] Keller | Chapter 19: International trade, Foreign Direct Investment, and Tehnology Spillovers[END_REF] 11 . Changes in the terms of trade (TOT) should have impact on the per capita income of the countries in our sample as they export mainly commodity goods (oil, minerals ...). An increase in their terms of trade should raise income which should allow these countries to import more capital goods. Capital goods imports are now considered as a channel of technology transfer [START_REF] Lee | Capital Goods Imports and Long-run Growth[END_REF] 12 .  Infrastructure variables: a consensus has emerged that, under the right conditions, infrastructure development can play a major role in promoting growth 13 . [START_REF] Escribano | Assessing the impact of infrastructure quality on firm productivity in Africa: cross-country comparisons based on investment climate surveys from 1999 to 2005[END_REF] provide an empirical assessment of the impact of infrastructure quality on the total factor productivity (TFP) of African manufacturing firms. On the whole Infrastructures are estimated to contribute between 20 and 70% of African firm's TFP.

We will use two different variables in order to measure infrastructure. The first measure of infrastructure is the electricity-generating capacity in kilowatts (Canning 1998). The second one is a measure of transportation costs (Causa, Cohen & Soto, 2006). Indeed poor infrastructure (acting as a barrier to trade, foreign direct investment, and competition) is bound to create serious price distortions. And then it is associated with rising trading costs.  Finance variables: According to [START_REF] Aghion | The Effect of Financial Development on Convergene: Theory and Evidence[END_REF], the level of financial development is the most important factor in explaining cross-country growth differentials. Following [START_REF] Aghion | The Effect of Financial Development on Convergene: Theory and Evidence[END_REF] as our preferred measure of financial development is defined as the value of total credits by financial intermediaries to the private sector, divided by GDP.  Demographics variables: we will introduce in the regression the urban population and the skilled emigration rate. The share of urban population could affect TFP through agglomeration effects [START_REF] Kumar | Urbanization, human capital, and cross-country productivity differences[END_REF]. The rationale for using the skilled emigration rate variable is the debate on the impact of the brain drain on economic growth (Beine, Doquier & Rapoport, 2001) 14 .

Empirical Results

In Table 3 are reported all the estimate outcomes. We first consider the simplest model that considers that the TFP growth can be explained only by past technological gap, the stock of human capital and the level of financial development. According to theoretical models of 11 De Mello (1999) on a sample of OECD and non-OECD countries for the period 1970-90 shows that the degree to which FDI is growth enhancing depends on the extent of complementarity and substitution between FDI and domestic investment. Ng (2006) examines the linkages between FDI and TFP for eight Asian economies and he finds little evidence in favor of FDI causing technical change in the sample economies. On the contrary, Woo (2009) with a cross-country regression of 82 countries for the period 1970-200, finds a positive and significant effect of FDI on average TFP growth. 12 Coe, Helpman and Hoiffmaister (1997), using data for 77 developing find that a country can gain in productivity by importing intermediate and capital goods which embody recent technologies. 13 See [START_REF] Ndulu | Infrastructure, Regional Integration and Growth in Sub-Saharan Africa: Dealing with the Disadvantages of Geography and Sovereign Fragmentation[END_REF] and [START_REF] Ayogu | Infrastructure and economic development in Africa: a review[END_REF] for surveys of this empirical literature. 14 Actually Beine, Doquier & Rapoport (2001) distinguish two different growth effects of skilled emigration. There is an ex ante « brain effect» in which migration prospects foster human capital accumulation because of higher returns abroad ; and there is also an ex post « drain effect » because educated agents actually migrate. A positive impact of brain drain on growth emerges when the first effect dominates. [START_REF] Benhabib | Human Capital and Technology Diffusion[END_REF] and [START_REF] Aghion | The Effect of Financial Development on Convergene: Theory and Evidence[END_REF], the absorptive capacity of a country is uniquely determined by the last two variables (see model (1) in column 2 of table 4). The coefficient of the technological gap (𝛼 1𝑖 ) is not consistent with the negative expected theoretically value. Indeed, this coefficient is positive and significant. So, in our sample there is not a tendency for an absolute convergence of the countries that have the lowest levels of technology. In the case of African and Middle-East countries, the "advantage of backwardness" does not occur. On the contrary, the closer a country is to the technological frontier and the higher the growth of TFP. However, our results do not imply a lack of convergence as the coefficients of the interacting variables (𝛼 2𝑖 ) are negative and significant. Indeed, the convergence hypothesis is accepted if the growth rate of TFP is negatively correlated with the increased level of technological gap. Therefore, a country could catch-up with the technological level of the leading country if its stock of human capital is large enough and if the financial market is sufficiently developed. If we evaluate the h and credit variables at their mean values, then the speed of convergence is respectively 10.4% per year for the all sample but only 7.8% for SSA and 15.1% for MENA countries. The direct effect of the level of financial development is not significant. This means that in the long run the level of technology is independent of the level of financial development. The stock of human capital has a long run impact on the growth rate of TFP: an increase of the stock of human capital of 10% will increase the long run technological level by 7.6%15 .

Next we will introduce one by one all the other possible determinants of TFP growth. In the second model, we introduce the openness variable as a supplementary regressor (see model ( 2) in table 4). If international trade promotes technology transfer then the openness coefficient should be positive. The estimated coefficient is consistent with the expected value: if a country's openness increases by 10%, then the growth of TFP increases by 7.6%. The introduction of this new regressor does not affect the estimates of the other variables. In model (3) we introduce the FDI variable and in model ( 4) its interaction with the initial technological gap. The estimated coefficients are not significant in both models. So the FDI variable has neither a direct nor an indirect effect on TFP growth rate. In these models, the initial technological gap, the human capital and the openness variable remain significant.

The transportation cost has a negative effect on TFP growth as expected but its effect is not significant (model 5). As expected the health variable has a positive impact of TPF growth: a country with a higher life expectancy has also a higher TFP growth rate but this effect is not significant (model 7). We confirm the existence of a drain effect in our sample. Indeed the coefficient of the emigration rate of skilled people has a negative impact on the TFP growth but again this effect is not significant (model 9). The estimated coefficients of the urban population and power capacity variables have the wrong sign but these estimates are not significant (models 8 and 10).

As a robustness check, we introduced simultaneously all the potential determinants in one regression. Our results are slightly similar (model 11). The openness variable is still the main determinant of the TFP. The human capital plays a significant role only through its impact on the absorptive capacity. It is worth noting however that once the power capacity variable is introduced the level of financial development is no more a significant regressor16 .

4-CONCLUSION

This paper estimates the determinants of TFP in the case of a panel of African and Middle-East countries for the period 1970-2010. We get two main results. Firstly, the degree of openness of a country is the only variables that have a positive and robust effect on the TFP growth. Secondly, convergence is not an automatic phenomenon for all countries. The possibility of a convergence effect depends on the ability of countries to adopt foreign technology. The absorptive capacity depends on the stock of human capital and the degree of financial market development. 

Table 1 :

 1 Growth Accounting inMENA and SSA countries, 1970-2011 The elements of this table represent the mean values of the log of per worker real GDP (𝑦 �) measured in millions of 2005 US dollars, per worker capital (𝑘 � ) measured in millions of 2005 US dollars, the human capital (ℎ � ) and Solow's residual or TFP (𝐿𝐿(𝑎) �������� ). The column (𝐴 𝚤 𝐴 𝑈𝑈 ⁄ ��������� ) represents the distance to the frontier ant that of (∆𝐿𝐿(𝑎) ���������� ) stands for the average growth rate of the TFP series. In the contribution column, the elements represent the average contribution of each input to total output. According to data availability, mean values might be computed using a different number of years. Series are annually and run from 1971 to 2011, Source: PWT8.0

	Contribution of (in %)

Table 2 : Variable definition and sources

 2 

	Variable	Source

Table 3 : Determinants of TFP growth: GMM estimations

 3 

	Dependant variable ∆ln (𝐴 𝑖𝑖 )											
			(1)	(2)	(3)	(4)	(5)	(6)	(7)	(8)	(9)	(10)	(11)
	ln (𝐴 𝑖 𝐴 𝑈𝑈 ⁄	) t-1	0.226*	0.316**	0.331**	0.281*	0.176	0.139	0.406***	0.224**	0.379*	0.319**	0.365**
			(1.86)	(2.19)	(2.45)	(1.89)	(0.136)	(1.03)	(3.57)	(2.33)	(1.87)	(2.57)	(2.00)
	ln(Credit it )	-0.013	-0.002	-0.001	0-.006	-0.004	-0.015	-0.003	0.040**	-0.034	-0.030	-0.030
			(0.64)	(-0.12)	(-0.06)	(-0.34)	(-0.20)	(-1.19)	(-0.15)	(2.60)	(-1.41)	(-1.04)	(-1.05)
	ln(h it )		0.078*	0.079*	0.081**	0.0715	0.062**	0.027	0.075*	0.061	0.081	0.230***	0.116
			(1.70)	(1.89)	(2.05)	(0.98)	(1.70)	(0.48)	(1.96)	(1.54)	(1.24)	(2.86)	(1.33)
	ln(open it )			0.076***	0.078***	0.076***	0.056**	0.050*	0.091***	0.086***	0.072*	0.056*	0.102**
				(2.48)	(3.23)	(2.79)	(2.41)	(1.79)	(3.03)	(2.73)	(1.94)	(1.69)	(2.59)

  statistics in parentheses ; ***,** and * denote 1%, 5% and 10% level of significance. In all regressions, we use collapsing instruments in order to avoid the problem of proliferation of instruments that can overfit endogenous variables (Roodman 2009a). AR(1) and AR(2) are Arellano-Bover tests for autocorrelation. Standard errors are consistent with panel-specific autocorrelation and heteroskedasticity in one-step estimation. Available on request are estimates of time effects.

	Average T	33.41	32.50	31.35	29.1	31.87	31.35	31.79	31.35	21.20	22.48	20.96
	AR(1)	-2.87	-2.80	-2.68	-2.55	-2.69	-2.73	-2.62	-2.75	-2.53	-2.52	-2.35
		(0.003)	(0.005)	(0.007)	(0.008)	(0.007)	(0.006)	(0.008)	(0.006)	(0.011)	(0.012)	(0.019)
	AR(2)	-1.70	-1.64	-1.55	-1.38	-1.49	-1.43	-1.57	-1.34	-1.66	-1.57	-1.52
		(0.089)	(0.101)	(0.122)	(0.166)	(0.136)	(0.153)	(0.116)	(0.182)	(0.098)	(0.117)	(0.128)
	𝜒² Hansen's test	0.00	0.00	0.00	0.00	0.00	0.00	0.00	0.00	0.00	0.00	0.00
		(1.00)	(1.00)	(1.00)	(1.00)	(1.00)	(1.00)	(1.00)	(1.00)	(1.00)	(1.00)	(1.00)
	Individual Fixed Effect						Yes					
	Temporal Fixed Effect						Yes					
	NT	1069	1040	972	902	956	972	922	972	654	697	587
	N	32	32	31	31	30	31	29	31	31	31	28
	# Instruments	89	81	88	69	119	103	79	71	57	96	81

t

See Danquah & Ouattara (2015) for a review on the empirical literature.

TFP simply measures all influences on GDP growth other than increases in capital and labour.

Indeed a potential feedback from TFP to some of the potential explanatory variables might occur. For example, a more technological country could be more open because of its better capacity to compete in international markets; it would then attract more foreign capital which could finance its education expenditures.

Using PWT 8.0 allows to better estimate the TFP series. This new dataset extends the growth accounting framework in four ways: (1) they do not impose a Cobb-Douglas production function, (2) the share of labour income is now country and time specific, (3) the initial capital stock measure is improved, and (4) the measure of capital input takes into account the differences in asset composition across countries and over time[START_REF] Feenstra | The Next Generation of the Penn World Table[END_REF].

[START_REF] Acemoglu | Distance to Frontier, Selection, and Economic Growth[END_REF] the low absorptive capacity of a country could be also explained by the low quality of its institutions.

In this specification the effect of distance on diffusion is no longer linear: unless a critical value of the Z variable is reached, the Nelson-Phelps catch-up mechanism is not activated. Di[START_REF] Liberto | International TFP Dynamics and Human capital Stocks : a panel data analysis, 1960-2003[END_REF] applying panel data techniques point out that the estimated threshold is so low that it is not a binding constraint for most countries.

Therefore a non-significant regressor cannot be interpreted as not affecting GDP growth in general. However,[START_REF] Miller | The effect of openness, trade orientation, and human capital on total factor productivity[END_REF] emphasized that most variables applied in growth regressions might affect income growth only through their impact on productivity.

Health measures should account for illness as well as mortality.Canning (2010) shows that population mortality and illness measures tend to move closely together, so in empirical studies life expectancy could be used as a reasonable proxy for population health.

Our result confirm that of[START_REF] Badunenko | Significant Drivers of Growth in Africa[END_REF] and[START_REF] Danquah | TFP growth and its determinants: a novel averaging approach[END_REF] that human capital is the most important driver of TFP growth.

This result may be explained by the decrease in the number of countries included in the dataset in this case.