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中 文 摘 要 ： 將制度面因素和勞動異質性加入進人力資本內生性成長模

型，本文試圖解釋為何在 15 至 19 世紀東西方經濟發展大分

流現象。人口擴增只是一個先決條件，而制度性制約將會促

使勞動的異質性增加或減少進而帶動知識交流與擴張或採用

勞力更密集化的舊有技術。如果制度的管控成本大於知識的

擴散效果，如在中國為了政治與社會的安定，將會採取有效

的減少勞動異質性的制度已提高監管與社經的穩定，將帶來

的是經濟的長期停滯。反之，則如西方，採取放任的分權制

度讓知識擴張與累積，將帶來經濟的繁榮與進步。 

中文關鍵詞： 人口成長，知識累積，經濟停滯，制度成本 

英 文 摘 要 ： By incorporating institutional setting and labor 

heterogeneity into the human capital-driven growth 

model, this paper explains why China had a 

developmental path different from the West between 

the 15th and the 19th centuries. Population expansion 

is a precondition for growth, while institutional 

constraints may lead to increasing or decreasing 

labor heterogeneity which promotes innovations by 

knowledge exchange or adopts stagnant technology with 

extensive use of labor. Since its population 

expansion brought a higher institutional cost than 

the benefit of knowledge exchange, China, for social 

and political stability, found it efficient to reduce 

labor heterogeneity through imposing institutional 

constraints. 

英文關鍵詞： population expansion, knowledge accumulation, 

stagnation, institutional cost 
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A Tale of Two Population Expansions: Knowledge Accumulation in the 

West and Stagnation in China  
 
 

 
 
 
By incorporating institutional setting and labor heterogeneity into the human 
capital-driven growth model, this paper explains why China had a developmental path 
different from the West between the 15th and the 19th centuries. Population expansion is 
a precondition for growth, while institutional constraints may lead to increasing or 
decreasing labor heterogeneity which promotes innovations by knowledge exchange or 
adopts stagnant technology with extensive use of labor. Since its population expansion 
brought a higher institutional cost than the benefit of knowledge exchange, China, for 
social and political stability, found it efficient to reduce labor heterogeneity through 
imposing institutional constraints.  

 
JEL classification: N15, O1 
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1. INTRODUCTION 

The transition of human society from stagnation to modernization in history was a 

process of structural transformation involving economic agents’ change of preference 

over future productivity (childrearing) and current subsistence (foods). When a 

sufficiently large population sustained technological improvement at some point in time, 

an economy might be faced with the selection between quality and quantity of children 

for future productivity. This mechanics is elucidated by Garry Becker and is utilized by 

Galor and Weil (2000) to link between the growth regimes of Malthus and Solow. On the 

other hand, the economy might also be faced with the selection between agricultural and 

non-agricultural production when there is an increase in its income level. This occurs 

when non-agricultural production becomes more profitable than agricultural production 

because of the use of knowledge in place of land for agricultural production (Hansen and 

Prescott, 2002) or inelastic demand for agricultural products (Zhou, 2009). The essence 

of this mechanics is consistent with the Engel’s Law. 

 The above economic traditions fit the structural transformation of the West between 

1500AD and 1900AD. Even so, they cannot explain the population growth and market 

expansion but economic stagnation of China during the same period. To compare China 
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with the West, let us look at some facts of China about technology, trade and agriculture 

before the 20th century.  

 China by the 14th century had been known for its advances in technologies such as 

spinning wheel, gunpowder, and printing (Cipolla, 1976, pp. 168-169). Meanwhile, it is 

believed that per capita income of China, instead of being stagnant, had increased during 

the Sung dynasty (960 – 1279 AD) (Jones, 2000). However, the collapse of the Chinese 

empire caused by Mongol invasion in the 13th century was followed by a very long period 

of stagnation. Even after the Chinese expelled Mongols in the late 14th century, according 

to the historical estimates of Maddison (1995, 2003), income of the economy remained 

changeless. Moreover, its science and technology came to a standstill since the 15th 

century (Landes, 2006; Elvin, 1973, pp. 297–298; Pacey, 1990, pp. 55).  

 On the other hand, overseas trade had been deliberately curtailed by the Chinese 

government, and oceangoing ships were prohibited and even coastal trade was severely 

restricted in the period 1368-1567 (Deng, 1999). Even so, there was prosperous domestic 

trade in China (Li, 1999; Shiue and Keller, 2007). Over the 150 years between 1661 and 

1812, the domestic trade in China largely alleviated its food shortage by mobilizing 

nearly four times the volume of grain commanded by all government instruments to 
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manage food supply1

 Moreover, despite its technological stagnation and closed-door policy, there was 

tremendous population growth between 1500AD and 1900AD in China. The increase in 

population might be related to the lower cost of transport facilitated by the domestic trade 

in China. It might be also accounted for by the large scale cultivation of rice, which, 

according to Fairbank (1992, p16), was reliant on the further use of cheap labor at a low 

level of technology.  

 (Rowe, 2002, p479). The pattern of trade in China was apparently 

different from that in the West. The prosperity of the West was largely related to 

international trade, which, according to the growth theory of Grossman and Helpman 

(1991), could be accountable for the diffusion of technology (and the exchange of ideas 

and knowledge).  

 That China had small elasticity of demand for agricultural products could be the 

reason why it increased its population without an improvement in manufacturing 

technology (Zhou, 2009). However, if large population size allows for more chances of 

technological leapfrogging, why did not it benefit the Chinese but make them even more 

                                                       
1 The policies to manage food supply included programs to encourage agricultural production, a dynamic 
system of price-regulating “ever-normal granaries”, and quasi-governmental “community granaries” 
making seed loans to farmers, and a sophisticated range of techniques to alleviate short-term regionalized 
dearth (Rowe, 2002, p479). 
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reliant on agricultural production? Lin (1995) associates the phenomenon termed “the 

Needham Puzzle” with China’s civil service examinations and the criteria of promotion 

which distracted the attention of intellectuals away from investing the human capital 

necessary for modern scientific research.  

 In this study, we relate the population expansion of China in the early Modern Age 

to its extractive institutions as against the prevalence of inclusive institutions in the West. 

As in Acemoglu and Robinson (2012), extractive institutions might deliver productivity 

when an economy is distant from the technological frontier. We argue that the efficiency 

in China was reflected in its successful organizational centralization, which, according to 

industrial theory, might bring lower communication costs among economic agents by 

vertically integrating economic organizations (see, for example, Williamson (1985, 

chapter 6) and Williamson (1998)). Such political centralization squares with what 

Rosenthal and Wong (2011) argue for the advantage of the Chinese empire in facilitating 

domestic trade with high security and stability. It was realized by the utilization of 

Confucianism which helped strengthen the power of the ruling class by imposing 

behavioral constraints on the Chinese people (Huang, 1981, p221; Zhou, 2009; Greif and 

Tabellini, 2010). A well-known Confucian teaching justifying such political centralization 
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is that “the people may be made to follow a path of action, but they may not be made to 

understand it (Legge, 2004, Confucian Analects, Chapter 9, Book 8)”. In this sense, the 

collectivistic ethics of Confucianism could be regarded as the institutional paradigm of 

China in history. This is different from the case in the West where knowledge exchange 

as an interpersonal externality accountable for innovations (Marshall, 1895, p. 352; 

Berliant et al., 2006; Fujita, 2007) was facilitated by the individualistic culture resulting 

from the long struggles among economic classes in history.  

Through incorporating institutional factors into an intergenerational model of 

Becker’s tradition, we relate production efficiency to the endogenously determined 

fertility rate (reflecting population growth) and the exogenous

By contrast, when total institutional cost outweighs the benefit of knowledge 

 heterogeneity of labor 

which gives rise to the transaction cost between producer and labor. On this basis, we 

show that, when the benefit of knowledge exchange, which is positively related to labor 

heterogeneity, dominates total institutional cost, a higher productivity level follows a 

greater degree of labor heterogeneity, allowing for population expansion. Meanwhile, 

higher productivity allows for an improvement in the quality of labor, triggering a 

virtuous cycle of human-capital-driven growth. This is the case of the West.  
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exchange, the labor force will expand along with the reduction of labor heterogeneity, 

since a constant level of per capita income facilitated by the institutional constraints 

encouraged labor supply at a diminishing rate of marginal product of labor. In such a case, 

output growth will not be followed by a larger average production cost. With such 

labor-intensive production, an economy is able to maintain its production efficiency 

without knowledge exchange, although, as Zhou (2009) argues, the increase in labor 

force is merely to produce food for survival.  

However, in what circumstances would the ruling class ignore the costs of 

institutions, provided that such costs are always unavoidable to an economy? The history 

of Medieval Europe manifests a lower cost in a feudality than in an empire in this regard. 

By contrast, if fiefs attempted to merge with each other to be a unity, the institutional 

costs they faced would increase with the size of the country they built. Given that the 

extant productivity of the fiefs was insufficient to support a larger bureaucratic system, 

the accompanying constraints of institutions of a more centralized regime would merely 

imply a lower degree of efficiency and even higher costs of institutions. Thus, despite the 

limited resources, the successors of the Holy Roman Empire in the West developed into 

nation states through which they pursued a higher level of productivity by improving 
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technology.     

By contrast, if the ruling class of an economy faces very high costs of institutions, to 

improve production efficiency, it will choose to reduce the differentiation among people 

rather than invest in technological development that is accompanied by a larger possible 

cost of failure. However, this requires that the economy have sufficiently high 

productivity that is supportive of a powerful bureaucratic system which imposes 

institutional constraints on its people. In this sense, the economy still undergoes a phase 

of technological development and human capital accumulation. Sung Dynasty of China is 

such an example. It is just that the economy’s development ends up serving the 

bureaucratic system; and, for this reason, it spontaneously stops when the accompanying 

productivity heterogeneity incurs institutional costs higher than can be accepted by the 

bureaucratic system.  

 Our results are in line with the literature of Institutionalism such as Acemoglu and 

Robinson (2012) that inclusive political and economic system enhances human capital 

accumulation contributing to innovations, while extractive system retards human capital 

investment leading to stagnation without innovations. However, we further explain why a 

country chooses extractive rather than inclusive system as population expansion by 
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balancing the trade-off between political stability and labor heterogeneity or innovations? 

For a centralized and dynastic nation like ancient China, preserving a long and lasting 

legitimate dynasty by homogenizing population for easy control was more important than 

allowing for innovations with increasing labor heterogeneity as population expands. In 

contrast, for a system of decentralized states the cost of control with population 

expansion was relatively small compared to the benefit of innovations by increasing labor 

heterogeneity leading to enduring growth. 

The findings of this study have the following implications.  

First, we provide an answer for why an economy’s selection between inclusive and 

extractive institutions causes its income level to diverge from the levels of other 

economies. Although inclusive institutions can foster economic efficiency by providing 

secure property rights (Acemoglu and Robinson, 2012) or providing more chances of 

knowledge exchange (Marshall, 1895, p. 352; Berliant et al., 2006; Fujita, 2007), an 

economy may choose (and continue) extractive institutions if it has a large institutional 

cost since its early stages of development and has some environment in favor of political 

centralization for transaction cost minimization. Second, we provide a feasible theoretical 

framework to explain why commercial activities could thrive in China while technology 
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was at a standstill. Economic prosperity might not be based on improvements in 

technology, because population expansion could be sufficient to bring about intensive 

economic activities. Third, we show that strong market performance, albeit necessary, is 

not a sufficient condition for industrialization (Shiue and Keller, 2007; Zhou, 2009). 

Institutional constraints that hampered innovations and the adoption of profitable 

technologies could be the reason why China failed in utilizing its advantage of market 

size for industrialization. Fourth, different from the nonlinear scheme of Larkin and 

Leider (2012), we pose a wage scheme which is characterized by a constant wage level 

higher than the marginal product of unskilled workers. With such a scheme, a producer 

sorts in unskilled labor for agricultural production. Finally, we show that a regime of 

unbalanced growth could explain the downfall of the Chinese empires. The unbalanced 

growth was accounted for by institutional constraints which, on the one hand, retarded 

knowledge exchange, yet, on the other hand, fostered transaction cost economics. These 

two forces led to population growth along with stagnant income. The mode as such was 

difficult in continuing overall expansion in the very long run2

                                                       
2 Related studies on modern growth such as Hirshman (1969), Streeten (1959) and Kongsamut et al. (2001) 
discuss the massive reallocation of factors and resources across the agricultural, manufacturing and service 
sectors. 

. 
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The reminder of this paper is organized as follows. In the second section, we 

construct a model which follows the tradition of Garry Becker and can be found 

similarities in that of Galor and Weil (2000). However, different from Galor and Weil 

(2000), we do not consider per head effective resource, since the struggle for resources 

incorporates the need for institutional constraints which we already consider in this model. 

In the third section, we analyze how institutional constraints affect economic variables 

such as per capita consumption, fertility rate and human capital, whereby we make a 

comparison between China and the West. The conclusion is in the fourth section.           

2. THE BASELINE MODEL  

2.1. Production Efficiency 

We express the production function as  

 yt=Atlt
αT1-α.                             (1) 

At is production efficiency. T is the land area taken as given for production. There is no 

inclusion of physical capital. lt is total working hours. It is assumed that the worker’s 

physical limit measured with working hours is 1.   

We can use lt as a proxy for the quantity of labor. It is assumed that there are lt 

workers in the parents’ generation and lt+1 workers in the children’s generation. Then lt+1 
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can be regarded as the sum of lt and the increment of population. We proxy the increment 

of population with the number of children in a family (denoted as nt).  

A larger population has a larger degree of workers’ heterogeneity reflected in the 

heterogeneity of productivity, ways of thinking and communication, etc. Denote workers’ 

heterogeneity as σ. On the one hand, a larger degree of heterogeneity among workers will 

give rise to larger institutional costs (denoted as θ). Lower institutional costs can result 

from institutional constraints that reduce productivity heterogeneity. We assume θσ≧0 

and θσσ≦0. On the other hand, an increase in the extent of heterogeneity among workers 

leads to a greater effect of knowledge exchange (denoted as Λ). We assume Λσ≧0 and Λσσ

≦0.   

Production efficiency decreases with institutional costs and increases with 

knowledge exchange. We express the growth rate of production efficiency at given 

human capital of the present generation (denoted by et) as 

r=r(Λ(σ),θ(σ),et),                            (2) 

where dr/det≧0, rΛ≧0 and rθ≦0. The total derivative of r with respect to σ is rσ=rΛΛσ+ 

rθθσ. We can write production function as y=A(r)lt
αT1-α, where production efficiency A 

satisfies dA(r)/dr>0.  
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2.2. Production Profit 

The improvement in human capital is reflected in that, based on the same number of 

working hours, the present generation can produce more than their parents’ generation. To 

formulate the improvement in human capital, we assume the following: (i) in the present 

and the previous generations, there is the same number of workers, say, l; and (ii) the 

technology level, denoted by ψ0, is the same for the present and the previous generations. 

Assuming in this way, we are able to simplify the analysis by precluding the negative 

influence of technology on human capital accumulation as in Galor and Weil (2000)3

Based on the assumptions, we respectively express production efficiency of the 

previous and the present generations as At=ψ0 and At’=ψ0et. The present generation’s 

number of efficient workers is et>1 if the present generation has more human capital than 

the parents’ generation, et=1 if there is no accumulation of human capital, and et<1 if 

human capital degenerates. Workers are paid according to their level of human capital. 

Provided that the future generation is expected to be et+1/et times more efficient than the 

present generation, with the present generation being paid at the rate wt, we would expect 

the payment to be made to the future generation to be (et+1/et)wt. We define wt=w(lt), 

.  

                                                       
3 “When technology is changing rapidly, the knowledge gained from observing the previous generation 
will be less valuable and the trial-and-error process (Galor and Weil, 2000).” 
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where wl≦0. That is, workers are paid more if they are fewer in number. 

On the other hand, we assume that the representative producer can motivate 

employees to work by setting wt higher than marginal product of workers. Although 

bringing a higher wage cost, such a wage scheme will reduce the cost of searching for a 

worker. By defining the cost of searching at time t as bt=b(wt), where bw<0, we can 

express the employer’s profit at time t as   

π=yt-ltwt-bt≧0.                            (3)    

2.3. Budget Constraint and Utility Maximization 

The representative agent allocates his time endowment for educating his children 

and work. We define n as the number of children reared by the agent and τ as the total 

time ratio for child-rearing and a formal education expended by the worker on a child. 

The time spent on education improves the children’s generation’s education and so it can 

be regarded as a kind of investment. Such an investment includes the children’s 

consumption and education costs and is denoted by (wtetlt)ntτ. On the other hand, we 

define ct as the consumption level of the representative agent. Excluding the children’s 

generation’s consumption, ct is regarded as the per capita consumption of the economy. 

On this basis, the agent’s budget constraint is expressed as (wtetlt)ntτ+ct≦wtetlt, where 
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wt=w(lt). With no loss of generality, we define et=1 and so 

ct≦wtlt(1-ntτ).                             (4) 

We define the children’s generation’s human capital as et+1. Then the future 

representative producer at time (t+1) will have to pay wtet+1lt+1 to hire lt+1 workers who 

bring et+1 times the efficiency for production compared to his parents’ generation. The 

present generation worker wants to see his child produce at this rate at time (t+1) due to 

his investment in education. In the meantime, he is concerned with the family 

consumption level at time t. Let us define the utility function of the parents’ generation as   

ut=ct
1-γ(wtet+1lt+1)γ,                           (5) 

where lt+1 is equal to lt+n. Following Galor and Weil (2000), equation (4) plugged into 

equation (5) gives   

ut≦[wtlt(1-ntτ)]1-γ[wtet+1(lt+n)]γ.                     (6) 

The representative agent solves problem (6) for optimization. Following Galor and 

Weil (2000), we assume that the agent optimizes the problem (6) by choosing 

(nt,et+1)=(n*,e*). If ct<wtlt(1-ntτ) holds when (n*,e*) is chosen, the functional value of 

equation (5) will be smaller than [wtlt(1-ntτ)]1-γ[wtet+1(lt+n)]γ  such that (6) will hold as an 

inequality, meaning the utility level will not be the highest. Thus, as in Galor and Weil 



17 
 

(2000), (6) is optimized when ct=wtlt(1-ntτ).   

Without imposing any limit on optimization, the solution is the first best. By contrast, 

later in this paper we discuss a specific case of second-best solutions in which ct is taken 

as given. In such a case, the exogenously determined wage rate is accountable for an 

economic agent’s willingness to rear children, since a relative larger wt will be followed 

by a larger nt at given values of ct, lt and τ. We use the case to analyze the economic 

transition of China in the pre-modern age.  

2.4. Optimal Number and Educational Attainment of the Children’s Generation 

Solving the optimization problem gives   

(n*,e*)=argmax wt[lt(1-ntτ)]1-γ[et+1(lt+n)]γ.                 (7) 

Thus, when du=0, u=u*, and the rate of marginal substitution between n* and e* 

tends to be a constant, we can express e* as a function of n*:  

et+1=(u*)1/γ(lt+n)-1[lt(1-ntτ)](γ-1)/γwt
-1/γ.                  (8) 

Equation (8) leads to the following lemma:  

LEMMA 1 en<0 and enn>0. That is, there exists a quantity-quality trade-off for the next 

generation  
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As is assumed, knowledge exchange improve human capital at a given technology 

level. By defining the growth rate of human capital as et+1/et-1, where et=1 as is 

previously defined, we can express the relationship between human capital and 

production efficiency as (det+1/dΛ)=eΛ≧0 and (d2et+1/dΛ2)=eΛΛ≦0. This, along with 

equation (8), allows us to express the human capital of the future generation as  

et+1=e(Λ;n),                               (9) 

where eΛ≧0, eΛΛ≦0, en≦0, and enn≧0.    

On the other hand, for a given education level, �̅�t+1=e(Λ(σ);n), we have eΛΛσdσ+ 

endn=0, which, along with rσ=rΛΛσ+rθθσ, yields    

rσ-rθθσ=-rΛ(en/eΛ)(dn/dσ),                       (10) 

where rΛ≧0, rθθσ≦0, rθ≦0, θσ≧0 and (en/eΛ)≧0. Accordingly, we arrive at the 

following proposition which relates productivity to the endogenously determined children 

number and the exogenous

PROPOSITION 1 Population, productivity and labor heterogeneity  

 heterogeneity of labor:  

(i) rσ-rθθσ≧0 iff dn/dσ≧0; (ii) and rσ-rθθσ≦0 iff dn/dσ≦0.  

This proposition implies that, when labor heterogeneity changes exogenously, there 
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will be consequent changes in population (reflected in dn/dσ) and production efficiency 

(reflected in rσ-rθθσ). Since, as is mentioned, population size and institutions are the 

factors influencing labor heterogeneity, an economy escaping from the Malthusian regime 

because of higher production efficiency could either have undergone institutional changes 

or have had a large population growing slowly for thousands years (or longer). Given 

rθθσ≦0, this proposition implies the following corollary  

COROLLARY 1 Production efficiency and labor heterogeneity  

rσ≧0 holds when θσ≒0 and rσ-rθθσ≧0, whereas rσ≦0 holds when rσ-rθθσ≦0.   

Corollary 1 allows us to express the relationship between σ and r as an inverse 

function:  

σ=r-1(r)≡φ(r).                            (11) 

It follows from Case (i) of Proposition 1 that, when an economy’s population 

expands along with more differentiation among workers, i.e., dn/dσ≧0, the benefit of 

knowledge exchange will dominate institutional costs so production efficiency will 

improve with the accompanying productivity heterogeneity. From a cultural perspective, 

such a relationship implies that individualistic culture reflected in a larger σ will be 
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conducive to productivity improvement by bringing more chances of knowledge 

exchange.  

By contrast, in Case (ii), when an economy’s population expands along with less 

differentiation among workers, i.e., dn/dσ≦0, production efficiency will regress with the 

accompanying productivity homogeneity. Case (ii) has two scenarios. One is the case 

where a people who biologically dominate others, mainly in terms of population size, can 

expand by assimilating other peoples. In such a case, population growth is usually 

accompanied by political stabilization that allows for an improvement in production 

efficiency by facilitating transaction cost economics. This situation was very common in 

the history in China, even under the Manchurian rule. The other is the case where no 

people within the overall population numerically dominate others. Once this happens, 

there will be endless conflicts among peoples, leading to the total loss of the population.   

Technological improvement is quality-biased and is reflected in the level of human 

capital4

                                                       
4 That technological improvement is quality-biased is empirically and theoretically supported by the 
literature. For example, Bound and Johnson (1992), Allen (1991), Krueger (1993), Beaudry and Green 
(2005) and Wallenius (2011). 

. We argue that, for case (i) of Proposition 1 where a larger σ will give rise to 

more knowledge exchange, the improvement in production efficiency (accompanied by a 
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higher level of technology) will make the labor more quality-biased. By contrast, for case 

(ii) of Proposition 1 where a larger σ is accompanied by a lower degree of knowledge 

exchange, the improvement in production efficiency (reflecting smaller institutional costs) 

will make the labor less quality-biased. The change of the labor quality with respect to 

the change of Λ is reflected in the value of e and the substitution effect between e and n. 

We formulate the relationships and provide their intuitions as follows: 

ASSUMPTION 1 Quality of labor and production efficiency   

(i) If θσ≒0 and rσ-rθθσ≧0, then (a) enΛ≦0, and (b) d(en/e)/dΛ≦0.  

(ii) If rσ-rθθσ≦0, then (a) enΛ≧0, and (b) d(en/e)/dΛ≧0. 

In Assumption 1(i), enΛ≦0 means that a greater degree of knowledge exchange (i.e. 

a larger Λ) will be accompanied by not only a higher educational attainment (reflected in 

a larger e) but also a stronger substitution effect between educational attainment and the 

number of children (reflected in a larger |en|, i.e., a smaller en). d(en/e)/dΛ≦0 implies that, 

when there is a greater degree of knowledge exchange (reflecting in dΛ>0), a decrease in 

fertility (denoted as dn<0) will be followed by an increase in education attainment growth 

rate (denoted as de/e>0). Assumption 1 (ii) can be discussed in the same way, and we do 
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not repeat the analysis here. Then, Proposition 1 under Assumption 1 (i) implies the 

following corollary  

COROLLARY 2 Labor and educational attainment under technological change  

With quality-biased technological progress, the income effect of technological 

improvement will outweigh the substitution effect between the number of children and 

educational attainment. As a result, there will be an increase in both the number of 

children and the level of educational attainment.   

PROOF: See Appendix. 

3. INSTITUTIONAL CONSTRAINTS AND DEVELOPMENT 

3.1. Productivity Heterogeneity and Productivity Improvement 

Case (i) of Proposition 1 is the scenario of the West during the pre-modern age, since 

its population expanded with its culture changing from collectivism towards 

individualism. By splicing the case satisfying dn/dσ≧0 with Case (ii) (which connects to 

the zero point and satisfies dn/dσ≦0), Figure 1 depicts the macroeconomic dynamics of 

the West from the Malthusian Age to the pre-modern age. 

By contrast, Case (ii) of Proposition 1 is the scenario of China during the 
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pre-modern age. In such a case where dn/dσ≦0, population increased with institutional 

constraints. By splicing such a case with Case (i) (which connects to the zero point and 

satisfies dn/dσ≧0), Figure 2 depicts the macroeconomic dynamics of China from the 

Malthusian Age to the pre-modern age.  

For simplicity, in Figures 1 and 2, we assume r(Λ(σ)-θ(σ),σ)=Λ(σ)-θ(σ), where θ(σ) 

is institutional costs and Λ(σ) is the effect of knowledge exchange. Λ’(σ)≧0 and θ’(σ)≦0. 

To analyze the two figures, we need the following two rules of transition.   

RULE 1 Stable equilibrium exists only if r≧0. 

PROOF: The rule is straightforward. Otherwise, an economic collapse will follow.   Q.E.D. 

RULE 2 Assume r0=0. Then, under Rule 1, equilibrium satisfies σ=φ(r)≧φ(r0) if Λ’(σ)- 

θ’(σ)≧0 and θ’(σ)≒0, whereas, under the same prerequisite, equilibrium satisfies σ=φ(r) 

≦φ(r0) if Λ’(σ)-θ’(σ)≦0.  

PROOF: See Appendix. 

Figure 1 has two phases. Phase I is the zone to the left of 𝜎�w, while Phase II is the 

zone to the right of 𝜎�w. In the vicinity of the zero point of Phase I, Λ’(σ)-θ’(σ)<0 and 

dn/dσ<0, while, in Phase II and the vicinity of 𝜎�w of Phase I, θ’(σ)≒0 and Λ’(σ)-θ’(σ)≧0, 
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and dn/dσ>0. There is a turning point in Phase I at which Λ’(σ)-θ’(σ) that is originally 

smaller than zero becomes positive. Because of the turning point, the value of r<0 

increases to be r=r0=0 at 𝜎�w.  

In Phase I of Figure 1, the range [0,𝜎�w], where 𝜎�w=φ(r0), is defined to satisfy r=Λ-θ

≦0. Rule 1 implies that there is no equilibrium in (0,𝜎�w). According to Rule 2, an 

economy located in Phase I will converge to the zero point in Figure 1. Any attempt to 

deviate from this zero point will result in a swing followed by a setback. However, once 

there is a shock driving the economy to 𝜎�w, the pursuit of a positive growth rate of 

production efficiency will drive the economy to further accumulate its human capital. 

Moreover, in Phase II where r>0, Λ’(σ)-θ’(σ)>0 and dn/dσ>0, when σ is greater than 𝜎�w 

such that a higher growth rate of efficiency follows a greater differentiation among 

people, there will be an efficiency improvement and population growth.  

However, when the economy reaches its demographic limit, say 𝑛� , the 

accompanying differentiation among people corresponding to 𝑛�  will tend to be a 

constant that is insufficient to bring about higher production efficiency for the further 

accumulation of human capital. A higher level of efficiency under such a prerequisite can 

only result from institutional modifications that further increase productivity 
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heterogeneity among people within a given population. In such a case, the relationship 

between fertility rate and income will become negative.  

Evidence of Phase I can be found in the age of the conflict between the Holy Roman 

Empire and the Church. During that period, although the Church’s control over people’s 

thinking had loosened, the growth of technology and income came to a standstill. As for 

Phase II, it fits Galor and Weil’s (2000) scenario of the transition from the pre-modern to 

the Modern Age. The above discussion gives the finding: 

RESULT 1 In Figure 1, equilibrium could be zero point or any point to the right of 𝜎�w 

satisfying r≧0. 

Next, look at Figure 2. In the vicinity of the zero point, r>0, Λ’(σ)-θ’(σ)>0 and 

dn/dσ>0, while, to the right of 𝜎�E=φ(r0), r<0, Λ’(σ)-θ’(σ)<0 and dn/dσ<0. We classify the 

transition as two phases. Phase I is the zone to the left of 𝜎�E and Phase II is the zone to 

the right of 𝜎�E. There is a turning point in Phase I such that Λ’(σ)-θ’(σ), which was 

originally positive, becomes negative, with the result that r>0 decreases to r=0 at 𝜎�E.  

The value of r is zero at 𝜎�E. In such a case, an economy has the highest production 

efficiency. To the left of this point, population increases with a non-negative rate of return 
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on human capital, which increases from zero to 𝜎�E. As follows from Rule 1, equilibrium 

exists between [0, 𝜎�E]. However, the zero point is unstable, since, according to Rule 2, the 

equilibrium satisfies r>0 when Λ’(σ=0)-θ’(σ=0)>0. On the other hand, the deviation from 

𝜎�E in Phase II usually results from an economic crash. Suppose that such a crash results in 

greater heterogeneity as high as σ’. According to Rule 2, the value of σ will converge 

from σ’ to 𝜎�E, provided that, to the right of 𝜎�E, r<0 and Λ’(σ)-θ’(σ)<0. Along with the 

process, production efficiency becomes higher. Meanwhile, there is population expansion. 

However, the economy will eventually settle down at 𝜎�E, the stable equilibrium.  

The figure can explain the economic transition of China in history. The fact that r>0 

holds for certain σ in [0, 𝜎�E] implies some period of productivity improvement along with 

an expansion in population. As an early boomer of technological development, China 

during the Sung dynasty (960 – 1279 AD) indeed experienced extensive growth and 

reached unprecedented levels of economic welfare, commercialization (market economy) 

and consumerism (Jones, 2000). After the collapse of the Sung Dynasty, the value of σ 

started to deviate from 𝜎�E. Although later reunification of the economy was accompanied 

by increases in nt and ct, the values of σ became smaller. In the Qing Dynasty (1644 – 

1911 AD)which followed the collapse of the Ming Dynasty (1368 – 1644 AD), 
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productivity heterogeneity was fixed at 𝜎�E. We summarize the above discussion as 

follows:  

RESULT 2 In Figure 2, the equilibrium is at the point corresponding to σ=𝜎�E. 

 
FIGURE 1. GROWTH OF PRODUCTION EFFICIENCY AND THE DIFFERENTIATION AMONG PEOPLE: THE WEST 

Note: 𝑛� > 𝑛.  

 

FIGURE 2. GROWTH OF PRODUCTION EFFICIENCY AND THE DIFFERENTIATION AMONG PEOPLE: CHINA 

Note: 𝑛� > 𝑛. 

3.2. Technology, Human Capital, and Consumption 

Results 1 and 2 show that r and nt vary with σ. In this part, we extend the analysis to 
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ct and et. To do so, let us look at optimization again. 

(c*,n*,e*) optimizing equation (5) can be obtained when (n*,e*) in (7) is determined. 

Therefore, c*=c(n*,e*); and e=c-1(c,n) can be determined when (c*,n*) is chosen for (5). 

This means that the optimization problem of the parents’ generation can be alternatively 

solved by choosing (c,n)=(c*,n*).  

We express the Lagrangian equation for the optimization problem as  

maxc,n L=ct
1-γ[wt(lt+nt)e(Λ,nt)] γ+λ[ct-wtlt(1-ntτ)].              (12) 

Then, when problem (12) is optimized, ct satisfies the following proposition:  

PROPOSITION 2 The determinant of per capita consumption   

Under Assumption 1, dL/dct=0 implies dc/dΛ≧0 if Λ’(σ)-θ’(σ)≧0 and θ’(σ)≒0 and 

dc/dΛ≦0 if Λ’(σ)- θ’(σ)≦0. By contrast, the sign of dc/dn is ambiguous when dL/dnt=0. 

PROOF: See Appendix. 

Based on Proposition 2, we define dΛ=zdc, where z≧0 if θ’(σ)≒0 and Λ’(σ)-θ’(σ) 

≧0 and z≦0 if Λ’(σ)-θ’(σ)≦0. Then, given eΛ≧0 and eΛΛ≦0, we have (i) ec≧0 and 

ecc≦0 if θ’(σ)≒0 and Λ’(σ)-θ’(σ)≧0 and (ii) ec≦0 and ecc≧0 if Λ’(σ)-θ’(σ)≦0. 

Accordingly, we can alternatively express equation (9), i.e., e=e(Λ,n), as e=e(zc,n), where 
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we depict a locus (c,e) for steady state per capita consumption and educational attainment 

at different levels of technology as 

MM={(c,e):e=e(c,n), where ec≧0 and ecc≦0 if θ’(σ)≒0 and Λ’(σ)-θ’(σ)≧0}  (13) 

and 

MM’={(c,e):e=e(c,n), where ec≦0 and ecc≧0 if Λ’(σ)-θ’(σ)≦0}.       (14) 

MM (MM’) gathers all optimized results at different utility levels. The change in σ 

influencing c and e through Λ will move a point on MM (MM’); and, any pair in MM 

(MM’) is a first-best solution selected from the possible combinations of ct and et. We use 

MM to depict the economic transition of the West from the Malthusian to the Modern Age, 

i.e., phase II of Figure 1. We use MM’ to illustrate the unification of China in history, i.e., 

phase II of Figure 2.  

On the other hand, we also explain the population growth of China in the 

pre-modern age as the third case. The transition was a dynamic equilibrium at 𝜎�E in 

Figure 2. Such a case is a specific case in which solutions are second-best under the 

constraint of constant per capita consumption. The set of solutions is different from MM 

and MM’ defined here. 

Phase II of Figure 1: From the Malthusian to the Modern Age 
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This case is for analyzing the economic transition from Malthusian stagnation to 

modern growth. Technology improves with the accumulation of human capital. During 

the process, there is higher per capita consumption and population growth. The 

underlying cause, however, is institutional. There is a larger differentiation among people 

as a result of which the effect of knowledge exchange outweighs the cost of institutions.    

Subject to the budget constraint inequality (4), equation (5) implies that ct= 

𝑢�1/(1-γ)(wtet+1lt+1)γ/(γ-1) for 𝑢�≦max   𝑢� . Given a utility level 𝑢� , the equality implies that 

c=e-1(e,n,r), where θ’(σ)≒0 and Λ’(σ)-θ’(σ)≧0, and the function satisfies ce|u=u�≦0 and 

cee|u=u�≧0, regardless of whether n<n*, such that e>e* or n>n*, such that e<e*.  

(e*,c*) is determined when the equation ct=𝑢�1/(1-γ)(wtet+1lt+1)γ/(γ-1) subject to inequality 

(4) meets the condition of MM. A higher level of per capita consumption is implied by a 

higher technology level so, according to Corollary 2, it is accompanied by a higher 

educational attainment and a larger number of children. Denote u0 as the lower bound of 

u for nt≧σ-1(𝜎�w). Then, by giving a value to them in different situations, we can define 

the indifference curve, i.e., the locus of the pairs (e,c), which satisfy r≧0 and dn/dσ≧0, 

as 

XX={(e,c): ct=𝑢�1/(1-γ)(wtet+1lt+1)γ/(γ-1), where 𝑢�≧u0, r≧0, nt≧σ-1(𝜎�w), and σ increases 
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over time}.                                                   (15) 

We depict the dynamics of this case in Figure 3 using (13) and (15). The upward 

shift of XX in Figure 3, as defined, is pushed by the improvement in production efficiency 

(i.e. a larger r): The growth rate of production efficiency is nearly zero between the 

original point and E0, and is positive beyond E0. Each equilibrium is determined by the 

intersection of XX and MM. The per capita consumption level of equilibrium E0 is the 

subsistence level. The gap to cross E0 is defined as the Malthusian trap.  

Once the economy crosses the trap, the positive rates of return on human capital will 

continue to stimulate the improvement in the quality of labor so that XX will shift 

upwards. During the transition, there is development in technology, which, according to 

Corollary 2, is followed by the increase in both n and e. The relationships are all 

illustrated in Figure 3.We summarize the above discussion as follows: 

RESULT 3 In Figure 3, a larger σ is accompanied by larger ct, et and nt. 
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FIGURE 3. FROM MALTHUSIAN STAGNATION TO MODERN GROWTH  

Note: The rate of technological progress is non-negative. 

Phase I of Figure 2: The Sung Dynasty of China 

Phase I of Figure 2 is very similar to Phase II of Figure 1－ as is mentioned 

previously, there were population expansion, accumulation of human capital, and an 

increase in per capita GDP during the Sung Dynasty (960-1276). However, there was a 

non-increasing trend of knowledge exchange and a non-decreasing trend of institutional 

costs in the presence of the institutional constraints that reduced labor heterogeneity. 

Therefore, the Sung Empire was not able to modernize as was the West in the early 

Modern Age. It settled down at 𝜎�E where Λ=θ. 

Phase II of Figure 2: Reunification of China 
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This case discusses the reunification of a Chinese empire. It occurs when 

institutional costs dominate the benefit of knowledge exchange. In such a case, although 

Λ(σ) was initially large, the value of r=Λ(σ)-θ(σ) is negative and, due to a large σ, the 

society was unstable. The means by which the economy gained stability was to impose 

institutional constraints on its people. Denote 𝑢� as the upper bound of u. Moreover, 

assume nt≦n’=σ-1(𝜎�E). Then, we can express the set of indifference curves as  

XX={(e,c): ct=𝑢�1/(1-γ)(wtet+1lt+1)γ/(γ-1), where 0<𝑢�≦𝑢�, r≦0, nt≦n’=σ-1(𝜎�E), and σ decreases 

to 𝜎�E }.                                                          (16) 

We capture the dynamics of this case in Figure 4 using (14) and (16). The reduction 

in σ brings about higher production efficiency so that r, despite being negative, increases 

over time. All points in MM’ are equilibria at different utility levels. With the 

reunification of the economy, there are increases in c and n but a decrease in e. When r 

becomes zero, all of the transition will come to an end at point E. We summarize the 

above discussion as follows: 

RESULT 4 In Figure 4, a decrease in σ is accompanied by larger ct and nt but a smaller et. 
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FIGURE 4. THE CRASH AND RESTORATION OF A CHINESE EMPIRE 

Note: The rate of technological progress increases from a negative value to zero. 

Growth of China in the pre-modern age 

In this part, we analyze how China after unification eventually settled down with its 

technology and per capita income at a standstill for a long period of time, despite the 

constant expansion of population. Four presumptions are needed for the discussion:  

(a) The equilibrium corresponding to σ=𝜎�E satisfies r=0 and Λ=θ.  

(b) As already mentioned, (4) will become the equation ct=wtlt(1-ntτ) when problem 

(6) is optimized. 

(c) Given r=0, we define ct=𝑐̅. The fixed level of per capita consumption renders all 

solutions second-best.   
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(d) As (3) defines, the representative producer can motivate employees to work and 

simultaneously reduce the cost of searching for a worker by setting a wage 

higher than marginal product of labor.   

Then, Lemma 2 below shows that there will be population expansion when the wage is 

set at a constant level higher than the marginal product of labor. 

LEMMA 2 Wage and labor supply  

Under conditions (b), (c) and (d), setting wt=𝑤�  satisfying 𝑤�>dy/dl brings dn>0.  

PROOF: See Appendix. 

The lemma fits the history of China. In Qing Dynasty, because of the improvement 

in the legal status of tenant farmers, a landlord must pay in accordance with the contract 

made with the tenants. A short-term tenant who worked less than half a day or did not 

work because of a bad weather condition could still get paid on a half-day basis. The 

prevalence of short-term or temporary farming tenants thus unavoidably lowered the 

productivity of labor even if the wage was set at a constant level by contract (Zhou and 

Sun, 1999).  

As condition (d) defines, the representative producer will have a lower searching 
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cost (bt) in such a case. The searching cost can offset the influence of diminishing 

marginal product so, even output does not increase as much as labor input, the profit of 

production, π=yt-ltwt-bt, can remain non-negative at a constant wage rate. Moreover, 

because wt is set higher than his marginal product, an economic agent still has an 

incentive to rear children at a constant ct=𝑐̅. However, according to the above condition 

(c), his optimization is second-best. The second-best optimal solutions when A, yt and ct 

are at a standstill must satisfy the following proposition: 

PROPOSITION 3 Second-best optimization under institutional constraints  

Under condition (a), Lemma 2 implies dn/dσ=-∞ and de/dσ=∞. 

PROOF: See Appendix.  

Proposition 3 means that, when r=0 and c=𝑐̅, there are second-best optimal choices 

satisfying de/dn<0 for σ-1(𝜎�E)<nt<sup    nt and et>inf     et. Given per capita consumption and 

the technology level, the increase in the number of children triggered by the wage set 

higher than marginal product of labor will be accompanied by a lower level of 

educational attainment. Based on this, we can express the alternative set of the pairs (e,c) 

satisfying 𝑢�≦max 𝑢� subject to ct≦wtltntτ as  
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MM’’={(e,𝑐̅): 𝑐̅=𝑢�1/(1-γ)( 𝑤�et+1lt+1)γ/(γ-1), where ct=𝑐̅, r=0, et>inf et and σ-1(𝜎�E)<nt<sup    nt }. 

                              (17) 

Figure 5 captures the dynamics, which we summarize it as follows 

RESULT 5 In Figure 5, when σ and ct become constants, nt still can grow. However, et will 

decrease. 

 
FIGURE 5. THE EXPANSION OF POPULATION UNDER VERY LONG STAGNATION 

  

4. CONCLUSION 

Biologically speaking, the distribution of human IQ follows a normal distribution so 

that, given the same technological level, the development of economies should reveal 

little difference in their productivity. However, when we look back at history, we find 

some consistency between the Great Divergence and the evolution of politics and 
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institutions. According to Maddison (1995; 2003), the income gap between China and the 

West remained to be small before the 15th century. However, the West in evolving 

towards decentralization, since the 15th century, started to have a higher income level than 

China and the income gap further expanded afterwards.. 

In this study, we show that the difference in institutions explains why the income 

inequality between the West and China increased under the presumption that all human 

beings have the same IQ distribution across regions. The selection of institutions 

indicates whether individualism can be respected by the ruling class, which can be 

observed from the long proceedings of parliamentarianism and democratization that 

protected an individual’s property and life rights against the ruling class. The tolerance of 

individualism by the ruling class implies that the benefits of innovations and 

technological progress brought about by productivity heterogeneity outweigh the 

institutional costs they cause.  

The geographic intactness facilitating the food supply and military mobility needed 

by the bureaucratic system could be the reason why China institutionally differed from 

Europe divided by the Mediterranean, the Black Sea, the Baltic Sea, the Aegean Sea, the 

North Sea and the English Channel. The production pattern of agriculture, on the other 
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hand, could also account for why the Chinese developed culture in favor of the 

bureaucratic system of an empire, since the large scale cultivation of rice required many 

unskilled workers, implying the need for institutional constraints to reduce labor 

heterogeneity. Evidence of such an extractive regime can also be found in the frequent 

water-control projects in China. Even if the Chinese authorities were very clear in that 

only through improving technology would there be a higher efficiency in conducting the 

projects, the projects throughout history continued to reflect the people’s struggle with 

mud, sand, and stones for repairing dikes and reservoirs (Perkins, 1969, p60). While the 

Chinese people, in most situations, just considered that such laborious civil service 

assigned by the government was contributive to the country, the laborious civil service 

turned out to be an effective measure to enhance the loyalty of its people to the reigning 

elite, which justified institutional constraints imposed by the ruling class on the people. 
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APPENDIX 
 
PROOF OF COROLLARY 2: 

We illustrate the corollary in Figure A1 using Assumption 1 and Proposition 1. In the 
figure, any combination of e and n on S0 satisfies enΛ=0. That is, the rate of substitution 
between e and n does not vary with the improvement in production efficiency. Provided 
that nΛ≧0 as implied by Proposition 1, productivity improvement will bring about a 
higher value of n, namely, n*, compared to n0 with respect to the original technology. The 
new equilibrium, under such a prerequisite, must be to the right of S. On the other hand, 
provided that eΛ≧0 (by equation (8)), the equilibrium value of e, namely, e*, must be 
above e0’ with respect to n* on line S0. Therefore, any equilibrium, after productivity 
improvement, must be in the shaded area between S0 and S.                            Q.E.D.               

 
FIGURE A1. LABOR AND EDUCATIONAL ATTAINMENT UNDER TECHNOLOGICAL CHANGE  
 
PROOF OF RULE 2: 

Given r≧0, as is discussed, the effect of knowledge exchange will dominate total 
institutional cost when θ’(σ)≒0 and Λ’(σ)-θ’(σ)≧0. This, according to Corollary 1, 
implies that σ is positively related to r so σ=φ(r)≧φ(r0=0) for r≧r0. By contrast, when 
Λ’(σ)-θ’(σ)≦0, total institutional cost will outweigh the effect of knowledge exchange. In 
such a case, σ is negatively related to r so σ=φ(r)≦φ(r0=0) for r≧r0. Rule 2 is consistent 
with Proposition 1.                                                                                     Q.E.D.      
 
PROOF OF PROPOSITION 2: 

Given (c*,n*)=(c(n*,e*), n*), when problem (12) is optimized, (4) will become the 
equation ct=wtlt(1-ntτ), since, as we discuss previously, ct=wtlt(1-ntτ) will hold when (n*,e*) 
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optimizes problem (6). Thus, the first-order conditions of the Lagrangian equation are 
(A1) Lc=0: (1-γ)ct

-γ[wt(lt+nt)e(Λ,nt)]γ=-λ                         
(A2) Ln=0: γct

1-γ[wt(lt+nt)e(Λ,nt)]γ-1{wtd[(lt+nt)e(Λ,nt)]/dnt}=-λwtltτ.       
Plugging (A1) into (A2), we obtain c=(1-γ)γ-1[w(l+n)e][en(l+n)+e]-1lτ>0. Therefore, 

dct/dΛ∝d{e[en(l+n)+e]-1}/dΛ 
=-[e-1en(l+n)+1]-2(l+n)d(e-1en)/dΛ 
∝- d(e-1en)/dΛ. 
According to Assumption 1 (i), if θ’(σ)≒0, then d(e-1en)/dΛ≦0 such that dc/dΛ≧0, 

whereas, if Λ’(σ)-θ’(σ)≦0, then d(e-1en)/dΛ≧0 such that dc/dΛ≦0.  
By contrast, the sign of dc/dn is ambiguous. This means that, without an 

improvement in production efficiency, the increase in the number of children will not 
necessarily be accompanied by higher consumption per capita.                Q.E.D.                            
 
PROOF OF LEMMA 2: 

Assume ct=ct-1=𝑐̅; and assume lt>lt-1 such that (dyt/dlt)< (dyt-1/dlt-1) at the same 
technology level. Then, according to ct=wtlt(1-ntτ), setting wt+1 to be a constant 𝑤�  
satisfying 𝑤� =wt>wt-1 will bring about a larger lt+1 satisfying (dyt+1/dlt+1)<(dyt/dlt)< 
(dyt-1/dlt-1)< 𝑤� , meaning nt+1>nt>nt-1. This is because the wage set at a constant level that 
is higher than the marginal product of labor will provide incentives to work to fill the 
excess demand for labor at time 𝑡. In the meantime, since workers are paid more than 
their marginal product of labor, they will be willing to rear more children to increase the 
labor supply at time t+1.                                                       Q.E.D. 
 
PROOF OF PROPOSITION 3: 

Given dn/dσ≦0 and σ=𝜎�E, dn>0 obtained in Lemma 2 straightly gives dn/dσ=-∞. 
Moreover, provided that σ is non-increasing, dn>0 imply de<0 and de/dσ=∞. Otherwise, 
de≧0 along with dn>0 will contradict en<0 in Lemma 1.                               Q.E.D. 
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一、參加會議經過  

This 77
th

 International Atlantic Economic Conference was held in the historical and economically 
thriving city Madrid, the Capital of Spain. This conference was organized by International Atlantic 
Economic Society found in 1973 with the goal of increasing the opportunity for exchange of new 
ideas among economists in the world. This three days of conference was well organized with 
many sessions across different areas of economic studies, including European Economic policies; 
contemporary problems of financial and accounting in emerging economies; financial institutions 
and corporate finance; health, education and welfare; labor force and training; agricultural and 
natural resources, economic growth and aggregate productivity, globalization, competition, and 
economic integration, monetary and fiscal policy, and country studies, etc. In addition to the 
ordinary sessions, there are some keynote speeches offered either in the form of presidential 
address, invited addresses, and plenary symposium which I believe will benefit all participants, 
especially topics related to local development issues but with international perspective. Professor 
Asli Demirguec-Kunt, President of IAES, spoke on “Financial Inclusion,” where she emphasized 
the increasing trend of divergence in terms of financial access among countries and between 
gender, cohorts and sectors. She showed us with a series of concrete evidence and addressed that 
the worsening in income distribution around the world has much to do with inequality in financial 
entry and instruments. She urged the need of financial inclusion policies to close the gap. This 
presidential address gave us the comprehensive view on the world financial development and its 
effects on income disparity. Invited speaker Prof. Rodrigo Villamizar-Alvargonzalez of San Diego 
University and Florida Atlantic University, who is a former energy minister, Ambassador to Japan 
and asia Pacific countries and World Bank economist. Gave a speech on “A New Management 
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Theory”, which emphasized on the paradigm shift from micro-oriented to macro-oriented 
productivity analysis as the new and key approach for business competitiveness. I found it very 
interesting as he tried to bridge the gap between economics and business analysis. There are two 
plenary symposiums, each with three to four invited guests. One is on “Causes and Consequences 
of the Global Financial Crisis”, and the other is on “The Public Debt and Monetary Stability”. The 
two plenary symposiums were so important issues but with very controversial and inconclusive 
views. However, the discussions were very constructive and informative to the participants. I was 
deeply impressed by Prof. Jesus Huerta de Soto who defense the Euro for monetary stability by his 
idea of supporting the euro should be considered a real equivalent of the gold standard. Other than 
formal sessions, all conference participants were also arranged to visit The Madrid Stock 
Exchange and The Banco Bilbao Vizcaya Argentaria (BBVA), which showed us how the building 
and the process of stock exchange works. We were stunk by seeing that the traditional crowd 
scene was replaced by the silence computerized monitors and the countries and amount of 
transactions increased more than ever in the history. BBVA is not only a financial institution but 
also engages in many art and culture preservation activities. This may considered as the part of 
corporate social responsibility. These various invited addresses and plenary symposiums gave all 
participants the time to get together and generate discussion on some common economic issues 
confronting every economy. Overall, I think this is a very well-organized and successful 
international conference and our scholars should be encouraged to attend. 

二、與會心得  

As a Taiwan scholar, this is a tremendous opportunity for me to attend this international 
conference, to exchange academic ideas, and to share the expertise and experience with 
distinguished scholars from different disciplines and countries. I presented a paper on “Beyond the 
Great Divergence: Knowledge accumulation in the West and Stagnation in the East” at the session 
of economic development, theory, and models. I am also the chair of the session. My paper 
advocates that population is an necessary but insufficient condition for technology innovation. In 
the West under decentralization, population expansion will increase labor heterogeneity and 
knowledge spillover, which increase the return to human capital accumulation and thus triggers 
the virtuous circle for economic growth. In contrast, in China under centralization of dynasty 
system, population expansion is likely to threaten the legitimacy of the dynasty. Thus, the 
efficiency means of control for stability is to impose institutional arrangement such as the 
avocation of Confucianism and public official exams to homogenize people, which in terms 
provides disincentive for technical innovations and conducts in low productivity agriculture 
farming. My paper had received constructive suggestions and comments by discussant and also 
generated participants’ attention and caused many warm discussions. I benefited a lot from 



attending this conference. Every time during the coffee break or lunch, I always take the 
opportunity to know new scholars and discuss with many conference participants who either 
presented an interesting paper or raised a challenging ideas that deserve to understand more. As 
always, by attending the conference I can hear many ideas and opinions from scholars and policy 
makers and share my experience with them as well. This is actually a valuable personal experience 
for me, I had benefited from many scholars research results and experience that sharpen my 
understanding in many aspects regarding academic research agenda setting and articulation. The 
more I attend an international conference, the more I feel confident to present my idea, discuss 
with other scholars, and make the right response to questions. Thus, I highly recommend our 
researchers to participate international conference like this to gain the most up-to-date information 
and knowledge from scholars all over the world.  



三、考察參觀活動(無是項活動者略)  

四、建議  

I strongly recommend domestic scholars to joint international conference or interdisciplinary 
conference such as IEAS to learn more multicultural experience and at the mean time to enhance 
Taiwan’s visibility on the international academic arena. To organize a panel and form a research 
team to present at the international conference should be considered as an effective way for 
internationalization of our higher education.  

五、攜回資料名稱及內容  

Conference agenda and papers.  
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