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Abstract This work focuses on the role of economic indicators on fertility from a cross-country comparative perspective. It relies on a new indicator of the economy of a country and on its perspective of future development – i.e. the economic complexity. We apply a Structured Equation Model to data on 70 countries from 1964 to 2015 to assess the impact of economic complexity on economic growth (Gross Value Added, employment, innovation) and, then, on total fertility. Preliminary results show that the relation between economic complexity and economic growth is positive for all countries, while a U-shaped relation between the economic complexity and fertility seems to emerge during the analysed time-span.
Abstract Questo lavoro si concentra sul ruolo degli indicatori economici nello spiegare le variazioni di fecondità dei paesi basandosi su un nuovo indicatore  in grado di indicare anche le future prospettive di sviluppo del paese, cioè la complessità economica. Abbiamo stimato un modello ad equazioni strutturali sui  dati di 70 paesi per il periodo 1964-2015 per valutare gli effetti della complessità economica sulla crescita economica (valore aggiunto, occupazione, innovazione) e successivamente sul tasso di fecondità totale. I risultati preliminari mostrano una relazione positiva tra complessità e economica e crescita economica, mentre sembrano suggerire un modello a U per la relazione tra complessità economica e fecondità durante il periodo analizzato.
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1 Introduction
While the first decade of the new millennium witnessed moderately increasing fertility rates in some countries across Europe, since the advent of the Great Recession policy makers in many countries see their current fertility levels as worryingly low. The social, economic, and demographic implications of persistently low fertility rates are largely known: the population age structure is impaired, which puts the whole welfare system under pressure and impacts the rules governing transfers between generations (Bryant, 2007; Dribe et al., 2017). A great share of studies focused on the relation between income or wellbeing and total fertility. Results, at the end, are in two different directions. In fact, there is evidence both of a positive impact of income on fertility and of a negative impact depending on different factors, such as the level of economic development of the country and of the positive or negative trend of such development (Myrskyla et al., 2009; Wang and Sun, 2016).

Our work relies on a new indicator of the economy of a country and on its perspective of future development – i.e. the economic complexity (EC). This recent strand of research, firstly developed by Hidalgo and Hausmann (2009), sustains a view of economic growth and development that gives a central role to the complexity of a country’s economy. The idea is that a country with higher economic complexity will perform better in term of future economic growth (Gross Value Added – GVA, employment, innovations) (Hartmann et al., 2017). An important factor that leads our interest on EC as a determinant of fertility is that it includes many dimension often considered as important factors able to influence the fertility of a country, more than the already mentioned economic dimension, such as the accumulation of human capital or women’s emancipation, features often associated to a lower fertility (Lehr, 2003). Put directly, we argue that EC could be used to predict the fertility development of a country. The complexity indicator is constructed following the approaches and methods proposed by Hidalgo and Hausmann (2009), using export data. We rely on the idea that the economic complexity of a country depends on the goods that are produced and thus exported, taking into account the relative composition of the export baskets of all other countries. More complex economies tend to produce more rare products in term of ubiquity and that relatively few countries are able to produce, due to the need of producing many other related/diverse products. The countries with a more complex economy are then able to use their comparative advantage (or their oligopoly) to perform better in term of rents and also of opportunities to diversify in more and more rare and complex products. On the contrary, countries that produce less complex products deal with a higher competition and thus tend to have less opportunities both in term of rents and in term of comparative advantage to diversify in more complex activities. 

Importantly, different levels of economic complexity imply different job options, educational qualifications, and also different behaviour in private life that are likely to affect also family formation, as well as fertility timing and quantum.
2 Methodology

The paper presents a longitudinal cross-country analysis of 70 countries from 1964 to 2015. The country’s total fertility – i.e. the Total Fertility Rate (TFR) – is drawn from the World Development Indicators. It is customarily defined as the number of children that would be born to a woman if she were to live to the end of her childbearing years and bear children in accordance with age-specific fertility rates of the specified year.
The data used to construct the complexity index are about the export of all the analyzed countries during the same period (1964-2015). To construct our index of EC we followed the methods proposed by Hidalgo and Hausmann (2009) and refined by Balland and Rigby (2017). We used, international trade data with products disaggregated according to the Standard International Trade Classification (SITC) at the 4-digit level and interpret them as a bipartite network.
We used export data as an adjacency matrix Mcp, where Mcp is equal to 1 if the country c is an important exporter of product p and equal to 0 if this is not the case. The country c is an important exporter of the considered product p and, thus, has a Revealed Comparative Advantage (RCA) if  the share of product p in the export basket of the country c, divided by the share of product p in world trade, is higher than a threshold value x.
Mathematically:
RCAcp= (Ecp/Ec)/(Ep/E)>x
We then followed the method of reflections (for a detailed description of the properties see Hidalgo and Hausmann (2009)), using the RCA to compute the two components to construct the ECI, namely the diversity (in term of products) of each countries and the ubiquity (of the products produced by the country). After a series of n iterations of these measures at both products and country level we ended with a stable measure of ECI (we stop the iteration when the correlation with the previous is near 1, meaning that there are no significant information to capture by an additional use of the method of reflections).
The ECI is computed for each year of the period under investigation and for each country of the sample. Than an econometric analysis is performed to assess the relation among the ECI and the TFR. The method proposed is the use of structural equations to assess the impact of ECI on economic growth (GVA, Employment etc.) and then on TFR. Finally, we performed a robustness check to assess the direct relation among ECI and TFR.
The analysis will be performed using the whole sample as well as coherent sub-group, divided by economic development of countries from high, to low-income countries.
3 Results and preliminary conclusions

Preliminary results suggest a positive correlation between ECI and economic growth during the period under analysis. Interestingly, while the relation between ECI and economic variables is positive for all samples, when we analyze the impact on TFR the results show a U-shaped relation between ECI and TFR during the analyzed period. These results are in line with previous studies on the role of economic indicators on fertility. There is a clear association among EC of countries and fertility: in low-income and lower middle-income countries (associated also with an extremely low rank in terms of EC) there is a negative relation between EC growth and fertility. When the focus is on high-income countries, the results clearly show a positive correlation between EC growth and fertility rates.

Our findings are in line with those of Myrskyla et al. (2009), claiming that there is a reversal in fertility decline associated with human development, and this change i could be driven by the economic complexity, conceived as a driver of economic and human development of countries. This implies that highly developed countries benefit, in terms of fertility, by a further complexification of their economy.
The U-shaped pattern is related to the economic transition of countries in different stages of development. In low-income countries a higher level of complexity facilitates women’s emancipation, a pursuit of higher education of individuals and women’s entry into the labor market, leading to fertility reduction. In high-income countries a more complex economy is associated with economic opportunity, well-being and lower levels of economic uncertainty, leading to an increase of total fertility.
We continue the analysis by estimating a Structural Equation Model on the reciprocal relations between EC, economic growth and fertility.
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