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Abstract –Looking at the situation from an economist’s point of view, ending poverty means not only promoting GDP growth in low and middle income countries, but also converting national richness into widespread welfare. The purpose of this paper is to go beyond traditional growth theory, by exploring the real factors that affect economic performance. In the introduction I will come through “orthodox economics”, explaining why education and technology are fundamental yet not sufficient in themselves for an economy to take-off; then I am going to provide historical and econometric evidence in order to illustrate how these two variables could be harnessed and which mistakes should be avoided. I shall argue that it is the institutional framework - together with social capital and incentive schemes - that determines the wealth of the nations. I am going to suggest the use of schooling and tech-instruments (like e-Business) to shape incentive schemes in order to enforce the rule of law, to soften multi-ethnic contrasts, to promote cooperation and finally to raise social-capital levels. The target is not only obtaining higher levels of  outcome but, most of all, raising living-standards for everybody. 
Introduction 


Neoclassical economists agree with a growth theory based on the augmented  Solow model, which includes the contribution of three main factors in determining income levels: physical capital, human capital and labour productivity. 
Formally:Y=Y(K,H,A). 
According to the Solow model, if we look at per capita values, by raising one of these factors we should have, at  least in short-run, higher output and capital accumulation. 
This (quite simple) theory can fit the most famous episodes of economic growth: from the British Industrial Revolution to the ‘Miracle’ of  East Asian Tigers: basically the industrialization of the West  over the past two centuries.
From the 1950s onward, development economists have tried to apply the same prescription to help poor countries ‘take off’ from their starving economies, but poverty is still there. Aid from Western countries was  invested in dams, machinery, and factories, but failed to translate into sustained economic growth.  Substantial sums were also invested  in human capital, but, as we can see from the graph below, this had very disappointing results.
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Graph 1: where has all the education gone? (Source: Pritchett 1997)


Yet technology and education seem to be the key factors of economic growth: Mankiw, Romer and Weil show that national savings in physical capital and human capital can explain 78% of per capita income differences among nations.
The point is that many scholars who blindly believe in these simple models sometimes forget to mention that unfortunately these “capital factors” are not sufficient for growth. 
1960’s Latin-Americans had savings-rate higher than their  coetaneous’ ones in East-Asia, and also - according to Easterly (2002) - Zambians were predicted to have now an income per-capita of 20000 dollars, instead of  the current 600$. 
In the last fifty years some mistakes have been made in development programs: perhaps education and technology haven’t been used in the right way to end poverty. 
For example, very often school programs in Less Developed Countries are projected as training course for future workers: in fact western NGO firmly believe that underdevelopment in poor countries is due just to the fact that ”people don’t know how to work and produce”: it follows that giving them training skill would be enough to propel a flourishing economic activity.

Lessons from United States in 1929 and from Russia seventy years later seem to be forgotten: many of the worst economic crises, starvation and high unemployment rates have happened in countries with abundant human capital and a very well-trained labour force.

Undoubtedly human capital matters in economic performance but, as we have already seen in the introduction, it is not sufficient to lead GDP-growth by itself.
From Patagonia to the Victoria Falls, people in Less Developed  Countries are asking former  “capital fundamentalist” at the World Bank:  where is the trick?

The rest of the story 

If we flip through history books, there is evidence to believe that “the wealth of nations” has been lead by other factors, which have then propelled capital accumulation.

Moreover, education and technology should be harnessed in the right way to promote income growth.

The famous historian Fernand Braudel  (1985) explains that European economic boom, made of overseas business and early financial markets, occurred after Middle Ages due to enforcement of property right and to the possibility of wealth accumulation for single individuals.

Centuries ago some Arab and Asian economies were technologically more advanced than many other western countries, yet they had not been able to achieve western production outcomes till 19th century, when nations like Japan shifted to a “market economy-system”.
Furthermore, Soviet Union’s experience shows that even with very high levels of education (compared also to western standard) and with consistent investment in Research and Development - Fisher (1994) estimates them near to 3% of GDP - a growth-stalemate can occur because of a lack of incentives for single workers, like private property or productivity-based wages.
Returning to the macroeconomic perspective so far, human and physical capital accumulations account only for a small part of cross-country differences in  economic performance, as argued by Hall and Jones. 
In fact, the level of income among countries is significantly related to social infrastructure, which determines labour productivity. 
If we examine the correlation index between income per capita (Y/L)  and productivity, it is 88.9% - i.e. almost ten percentage points above the correlation between income and human capital, while the  correlation between physical capital and Y/L is ‘only’ 62.4%. 

Effects of education: short and long run analysis

We have seen that there is contrasting evidence and theory about the influence of the level of education in promoting economic growth. Some data show also a paradoxical negative relationship for the last schooling years: Krueger and Lindahl found out that education has a positive and statistically significant correlation with growth only for the countries with the lowest level of education.

“For countries in the middle of the education distribution, growth was typically unrelated or inversely related to education, and for countries with a high level of education growth was typically inversely related to the level of education.”

(This relation has an “inverse-U” shape, with a peak at 7.5 years of education)

An unavoidable question now arises: how does education act on reducing poverty and on raising income levels?

Benhabib and Spiegel (1994) suggest that human capital doesn’t enter on its own as a factor of production, but education’s effect is “facilitating adoption of technology from abroad and creation of appropriate domestic technologies”. 

Nevertheless school surely acts in a wider way. Not only it creates high-productivity jobs or foster tech-progress but it is also the font of positive externalities that education yields to society. 
In fact, reduction in crime and welfare-subsistence-program participation, more informed political decisions, falls in women’s fertility rates and rises in infants’ health can be attributed to higher educational levels..
The point is that these positive externalities do not disclose themselves overnight: schooling years need decades to fully manifest their consequences: also Barro and Sala-i-Martin (1995) conclude that “contemporaneous changes in schooling do not contribute to economic growth”.

Further evidence is provided by Paul Romer: in 1990 he ran a regression of the average annual

growth of output per capita between 1960 and 1985.

Putting the literacy rate in 1960 and changes in this variable between 1960 and 1980 as independent variables, he demonstrates that output growth depends on the initial level of literacy, but not on the change in literacy.

Krueger and Lindahl themselves admit that if we look at the short-run (five years) effect of education on GDP growth, change in schooling has a small effect ( coefficient value = 3%); . However, increases in average years of schooling have a positive and statistically significant effect on economic growth over periods of ten (8%) or twenty years 18%. 

It’s worthwhile to note that sometimes data quality for cross-countries comparisons is not very good and there is also reverse causality between education and income level: it’s not impossible for the latter to be the cause of the former, not only vice-versa…
Still after these considerations, if we analyse the magnitude of the coefficients we could suspect that there’s an overestimation of direct casual effect of education on growth.

Yet we are still able to assess that there is a deeper and indirect influence of education on economic activity: it probably works not only at economic-production levels but also, at least after a decade, it acts on the shape of social and political framework.


Institutions 
Acemoglu et al. in 2004, purposed a theory that fits this deduction: he suggests that income level and  growth do not depend only on capital accumulation, but on political and civic environments. 
This MIT professor argues that “difference in economic institutions are  the fundamental cause of differences in economic development”  because they “determine the incentives and the constraints on  economic actors, and shape economic outcomes.” 
Furthermore, he rejects the hypothesis of factors like latitude or  culture being determinants of per capita income levels, thereby  strengthening the relative importance of “de jure” and “de facto”  political power. 
From the paper we can deduct that no country is a-priori excluded from  economic development, and that economic history validates the principle of “quisque faber fortunae suae” (i.e. everyone can make  his own destiny). 
Although political and historical events – like wars, revolutions or  colonization – have affected in the past, and continue to affect  economic performance, according to Acemoglu, institutions are what  matters most. 

Given the right institutional framework, every country, even the less developed one, can escape from a starving steady-state and outperform its previous history of stagnation.

We must never forget that human and physical capital aren’t the only factors that generate economic growth: as shown in the first paragraph, we have to keep in mind that very often the wealth of the nations depends on “the productivity of the nations”. 

Let’s provide an example.

Almost thirty years ago Deng Xiao Ping managed to improve Chinese economic output of 47 percentage points in six years ( source: Lin) just changing the incentive structure.

In 1978 China moved to an “Household Responsibility System”: this emphasized positive incentives for improved productivity by making individual households residual claimants on their output.

That is, at the margin (once fixed procurement requirements have been delivered at fixed prices) the household has the right to dispose of 100% of the additional output produced, and can sell it at market price.

Regardless of price liberalisation, Lin argues that HRS alone augmented labour productivity in Chinese agriculture up to 19.8% from 1978 to 1986.

In addition, after this reform, technological innovations and fertilizers spread out in Chinese farms sustaining high rates of output growth (except for grain production, lowered by conflicts between political and market forces): Hugh Neary explained that farmers became more prone to invest resources in machinery and technology because the additional output that they yield was completely gained by the agent who bears the cost (while in a collective system it should have been shared).

Anyway we shouldn’t have the illusion that shifting economic activity from collectives to individuals gives always the best result.

I will now present an example taken from Mohammed Yunus’ “Grameen Bank” experience.

His founder was able to give to the poorest classes of LDC access to loans: a banking system is very important primarily because it is a font of resources in moments of crisis (a bad crop could mean starvation for families who base their survival only on agriculture), but loans can be used also to invest in technological means of production, as we have seen in the Chinese case.

On the other side, people can borrow to educate themselves or their children and achieve in the future a better job: more years of schooling can yield a higher productivity and a higher wage with which repay the loan and still improve welfare standards.

The problem is that LDC have weak legal systems, few possibilities of checking the actual use of funds, and often borrowers have few collaterals to pledge.

If we add political problems, we should not be surprised by a repayment rate of 51.6% (year 1980, as quoted in Morduch) and by the fact that traditional banks prefer not to operate in some critical areas - which sometimes are also the poorest ones - where for many borrowers the opportunity of “take the money and run” is more attractive than repayment.

Grameen managed to raise repayment-rate up to 98%: this is an incredible result even compared to Western standards and if we consider that “Bank of the poor” hardly refuses lending to any new borrower.

2006’s Nobel prize understood, better than the World Bank and other famous international organization, that the traditional way of lending to single individuals doesn’t work in contexts where the risk of moral hazard is very high.  

So Yunus projected a “group-lending”-scheme: Grameen Bank gives loans not to single people, but it aggregates borrowers in groups. Funds are given to each member of the group, but everyone is responsible for the default of any group member.

This system can soften the problem of moral hazard by borrowers checking each other’s activity: shifting monitoring activity from bank to customers lowers the costs born by the former and lowers interest rates paid by the latter. 

Apparently Deng Xiao Ping and Mohammed Yunus seem to suggest opposite strategy to raise people productivity in order to end poverty.

But a deep analysis reveals the both men played with incentives to shape the best conditions for economic activity. Few reforms in some key fields (like rewarding schemes and banking system) can yield great success: productivity boost, increased technological standards and higher school enrolments.

These examples give an important advice to reforming countries: technology and education cannot be promoted alone but by large-scale reforms: if people have no rewards for their efforts in acquiring them, even the best school would have no pupils, and no one would be interested in technology-investments.

Property rights to raise investment and productivity

Self-fulfilling mechanism of investment in education and technology can be started by strengthening property rights and law’s role in enforcing contracts. Both are “condiciones sine quibus non” to encourage the diffusion of banking firms and micro-entrepreneurship , factors which are very important to take growth off. One more time, focusing only on market economies, I am going to talk about incentives and social infrastructure.

According to Hall and Jones, productive activities are vulnerable to predation, and protection from thievery could be a cost.

In a context of perfect competition, agents produce output till the point where marginal costs equal marginal revenues. Assuming a growing cost-function, raising costs can lower the output level, resulting in a loss of welfare for the society as a whole, also from a microeconomic point of view.

Shifting our perspective to game-theory, we can find two Nash’s Equilibria (NE) in this situation.

In the first one, “if a farm cannot be protected from thefts, then thievery will be an attractive alternative to farming”: it follows that some farmers would become thieves (producing no output) and the others will spend a part of their working time protecting their farms, activity that will lead production to a lower output per hour.

In the second equilibrium, all the farmers will be committed in sustaining a social control of diversion: a lump-sum tax has no effect on the marginal cost, and so the final output will not be lower in our microeconomic dilemma.

Moreover, the threat of punishment can be enough to prevent farmers from choosing burglary as a job. This is a coordination problem: if every farmer can credibly commit himself not to steal, the output would be maximised because no time will be spent in preventing diversion.

Even without looking at economies of scale’s advantages, collective action can be better than an individual one only considering the value of expectations: with an efficient system of security, jails are empty and there’s low need of police.

Note that in this model, education can be also endogenous: we follow economists’ main stream, assuming that education is correlated with productivity (actually, as shown by Hall and Jones, correlation between  the latter and Human Capital is 52.2%).

Let’s make another assumption: individuals can forecast perfectly future economic outcomes and they have to decide how many years go to school, how much of their working time they should invest in their education.

If their work is not fully rewarded (probably because thieves steal a part of their output), then economic agents will train themselves much less than in the second NE, where they get 100% of their marginal outcome.

So far, global human capital will fall down, and subsequently so will total output, till a point where people will produce less products because they are hardly well trained and they know that half of their output would be stolen.

Education plays a fundamental role in our model, enforcing two different aspects: it teaches the ideals, theoretical and moral support against burglary; and it provides instruments to fight it efficiently.

Regardless of importance of courts, judges and lawyers, enrolment in a school program should give students the sense of membership to a society, not only to a clan or a family.

This progress can be achieved if school faces not only practical or “industrial-training” subjects: my previous model shows us that without an effective social control of diversion – which needs civic, not only practical basics – also the best skilled labourers could become thieves.

Finally, subjects like civic education, history and politics can show people the importance of public actions like social control of diversion: once we achieve this equilibrium, people will change their expectations about future enjoyment of work and would fell stimulated to improve

technical skills at school in order to achieve and to enjoy a higher output.

Also technology standard would raise in this equilibrium: as I argued talking about Chinese reforms, if people can fully enjoy their marginal output, they will have the incentive to invest more in technology and in their human capital.

From GDP to welfare: education to improve institutional performance

In the last session we have seen that shaping civic education is necessary to force individuals and government to pursue promised targets: an active, critic public opinion could use demonstrations and a conscious vote to punish “cheating politicians” 

By encouraging and teaching active political action, education can act indirectly to increase government responsiveness and relief expenditures during hard periods like famines, droughts and floods.

Needless to be shown, lower level of illiteracy are associated widespread mass media information.

Analysing India after 1946’s independence, Besley and Burgess showed that regions with higher newspaper circulation (NC) experienced (in relative terms) higher government-aid to deal with falls in food production or flood damages.

“To give some idea of the magnitudes involved, a 10 percent drop in food production is associated with a 1 percent increase in public food distribution in states that are at the median in terms of NC per capita. However, for states that are in the 75 percent percentile in terms of newspaper circulation per capita, we find that a 10 percent drop in food production is associated with a 2.28 percent increase in public food distribution.”
Thus, given press freedom, at least in the mid-run augmenting primary and secondary school enrolments would create an incentive for entrepreneurs to print newspapers, and an increased number of independent media would force politicians to act responsibly during crisis in order to be re-elected by their on-guard-electors.

As Besley and Burgess’ paper underlines, this argument is particularly important in low income countries: without market opportunities, vulnerable people rely largely in state measures for their survival.

Ergo education can be used not only to change institutions, but also to raise their performances: in fact, a civil society can improve the performance of a lazy government by preventing it from pursuing particular interests and from forgetting country-widespread welfare: as Amartya Sen notes talking about the strength of popular demand, “what one gets is not independent from what one seeks and demands”.

Rethinking the school system

Luckily or not, institutions cannot be changed just by providing external interventions or exogenous shocks: in fact, every country’s politic and economic activity is driven by endogenous forces.

These forces are strictly connected with domestic events; at the same time they are cause and effect of phenomena like famines, industrial booms, revolutions, strikes and infant mortality.

Institutions were born and developed on the basis of religions, cultural inheritance and ancient usages of the people: it is very hard to change them without a coup or a widespread consensus in the population whose life is going to be ruled and affected by new institutions.

In this context, education can be an unique instrument for an effective and concrete action: is there a better way to change people´ s mind than acting when young and without prejudices?

Indeed we do have to bet on new generations to change a country’s mentality, in order to seed its political and social humus where economic agents play their game.

For instance, a society made of different groups with fewer interactions among each others will offer fewer incentives to people not to pursue particular interests – instead of collective ones – and state-employee would be prone to privilege members of their group at the expense of others.

A high-fractionalized environment could bring a society to a non-optimal equilibrium like the one with resource-diversion in the example of the fifth session: lack of communication and mutual confidence could mine the best solution in our coordination problem.

Evidence to this point is provided by Paolo Mauro (1995): he found that ethno-linguistic fractionalization is highly correlated with corruption, and the latter lowers private investments, thereby reducing economic growth.

Starting from this evidence, there is a perspective for better economic gains in the renewal of school system in some countries: in the Balkans, for example, many schools are usually organized on the basis of religious and ethnicity, in a way that doesn’t propel integration.

I have no illusion that a different way of teaching alone can create a melting pot from a very fractioned society: we do not have only to rethink a school system, but by actually mixing pupils in the class we could promote reciprocal awareness, confrontation and the development of a culture built on common basis.

Finally we can harness education to soften the “ethnic difference” effect on economic growth, also acting on people trust in unknown business partner, as I shall argue later.

This argument shows that tolerance, respect and acceptance of different culture should be taught not only because it’s fair from a Kantian moralistic point of view, but also if we look at the situation from a cynic “business man´ s perspective”.

Personal contribution: E-business for social capital

In my analysis on how to help poor countries exit their starvation-state, I cannot ignore social causes that have kept these nations at a very low level of income per capita.

According to Arrow, much of economic backwardness in the world can be explained by the lack of mutual confidence, probably due to the absence of a sense of  “social membership” as I have argued in the last session.

Looking at the data provided by a 1997’s survey (Knack), there is a strong relationship between interpersonal trust, norms of civic cooperation and economic performance.

They provided two indices to measure social capital in each country: “trust” (T) reflects expectation whether others will act opportunistically at one’s expense, while “civic cooperation”(CC) indicates respondents’ own state willingness  to cooperate when faced with a collective action problem.

If we look at the correlation between these two measures of social capital and GDP growth in the period between 1980 and 1992, we find a positive and significant relationship; furthermore, there’s also evidence for CC and T to influence the investment rate.

Once again, technology and education seem to be endogenous in this model: surely both can improve social capital level, but undoubtedly Trust and Civic Cooperation should have an influence on schooling and research.

This is an empirical question, but there are many points that can lead us to believe in this assumption.

Knack and Kneefer argue that in high-trust countries incentives to innovate and accumulate physical capital are stronger; moreover, trusting societies are also likely to have higher returns to accumulation of human capital.

As we have already seen in our coordination problem, if producers have good expectations about others’ behaviour, they can employ a full amount of their time in production and enjoy all the gains in productivity.

Social capital is also connected with institutional framework, which is the secret for an economic boom and for an endogenous virtuous cycle of education, technology and growth. 

“Where trust improves access to credit for the poor, enrolment in secondary education - which, unlike primary education, has a high cost in forgone income - may be higher. Trust and civic involvement are linked to better performance of government institutions, including publicly provided education  Higher-quality schools increase the return to education. Where trust facilitates the enforcement of contracts, the return to specialized education will increase.

Finally, in low-trust societies, hiring decisions will be influenced more by trustworthy personal attributes of applicants, such as blood ties or personal knowledge and less by educational credentials, than in high-trust societies, reducing the returns to acquisition of educational credentials in low-trust societies.”
But how can we raise social capital level in a nation?

First we have to think at the relationship between the indices. Hardin describes cooperation as “conditional”: it can sound strange, but people are prone to cooperate only if they are sure that other will do the same. Like a “prisoner’s dilemma”, for the majority of people CC depends on T, and not vice versa.

Education could surely instil civic virtue into pupils, but (as I have shown in the third paragraph) results are hardly to come out in less than 10-20 years.

Looking at the short run another option is technology, and internet offers us many signals to think pink in our project: if we manage to reward people’s trust and cooperation in economic transaction, social capital will definitely raise in a few time.

E-business websites could provide interesting solutions to this tricky problem.

The eBay Marketplace is an online platform which allows individuals and small businesses to sell goods and services through auction-style and fixed-price trading.
Surfing on its website, we can see how important social capital is in transactions:

“Every eBay member has a profile in the Feedback Forum. A profile has basic information about the member and a list of feedback left by their trading partners from previous transactions. Learning to trust a member of the community has a lot to do with what their past customers or sellers have to say. For each transaction, only the buyer and seller can rate each other by leaving feedback. Each feedback left consists of a positive, negative, or neutral rating, and a short comment. Once it is left, the feedback becomes a permanent part of the member's profile.”

Hence we can see that trustworthiness has a payoff in online business; moreover, the feedback Forum acts as a social, very cheap, controller of diversion: as I said previously the threat of punishment (in this case, a bad feedback) can be enough to force agent to behave correctly.

With theoretical basis provided at school, technology can help us shape the ideal economic framework for every developing country. 

Fairness in trade can be enforced by a very simple website, where a Forum helps traders exchange information about past and future partners: there is no gain in cheating, so Civic Cooperation index cannot fall, and business can be made only at high rates of Trust…
Moreover, non-personal, neutral contacts could also soften ethnical contrasts: in the web there is a community where everyone is considered and judged only upon his or her behaviour.

Is this only a net-utopia? I don’t think so. 
Once we have raised the indices of T and CC, also “normal” economy could benefit from e-business being used as an external shock to set out an endogenous mechanism.

Higher levels of Trust and Civic Cooperation can yield resource saving in diversion-prevention and raise productivity and expectations: firms will be encouraged in investment in human and physical capital, and, as people understand the payoff of dealing with unknown partners, a rise in traditional domestic commerce could be expected.

Higher levels of education and confidence in technological means will improve people’s social awareness: institutions’ performance and information’s level will grow together with GDP and social welfare.
Conclusions

 As we have seen from the introduction onward, the role of education and technology in pushing economic growth has been too often misunderstood: undoubtedly they are essential and unique instruments to raise GDP levels, but you cannot expect to achieve higher outputs just by building schools or buying computers.

In fact, people must be given incentives to spend their time studying, to use computers and machinery; most of the times, international organizations limit their aid to provide funds and materials (i.e. books and computers), but less developed countries have a more urgent need of better institutional frameworks.
As long as they keep the old institutions, they will never escape their state of starvation.
I have talked about how to shape the right incentives to stimulate people’s investments and to prevent them from predation-activities.
Human and physical capital shouldn’t be ends, but just means to improve and raise social capital.
Indeed without trust and civic cooperation it is impossible to use education and technology in the right way: first of all we have to raise CC and T indices not to waste aid and resources.

My paper suggests that in the third and second world people should be taught subjects to improve their sense of “social membership”, in order to achieve “first-best equilibria”.

In LCD there is an urgent need for public action and law-enforcement which can be strengthened through subjects like history and civic education.

I also argue that informatics should be incentivated, in order to promote our strategy of “e-Business for social capital”: as I have argued, if we manage to promote e-Business, also traditional economy will enjoy benefits from higher cooperation and trust among people.

Of course in very poor countries using technology is hard because of the limited internet-access; yet few computers could be shared by a large number of people.

We could place one or two laptops in some key-places of a town, or in the centre of a village, and give businessmen some coupons to spend time on internet.

Manufacturers and agricultural producers should be taught classes of informatics, and their use of internet-marketplaces has to encouraged: every deal they conclude through internet could be tax-free, or small firms could be borrowed a personal-computer for free if they manage to conclude a certain amount of transactions per month.

It is possible also to speculate about how to target aid in lower countries. 

Instead of giving money to national bureaucracy and hoping that a few of them would reach really needful people, we could skip this stage and involve directly net-marketplaces; for example, a good idea might be giving subsides to these websites for augmenting their number of clients in poor countries like the ones in sub-Saharan Africa or South Asia.

Harnessing education and technology to end poverty is a matter of incentives: at the same time they can promote and be promoted in a meritocratic scenario, where efforts in educational and technological investments are fully rewarded.

Only after having changed economic framework in the proper ones we could start teaching in schools advanced methods of production; social capital, civic cooperation, informatics, sense of “membership to a global (net) community”, law enforcement, incentives and meritocracy should come first.
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