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Institutions' Complementarity and Coevolution
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Hong Kong Baptist University

Abstract: | sketch a framework of theoretical and empirical models to illustrate the
interactions between government and market actors, and the resulting coevolution
of related institutions. The choices and interactions of the rational actors, in addition
to other stock variables, format the motivation matrix and determine the changes in
economic outcomes and institutions. The changes accumulating over time reshape the
institutional environment in subsequent periods. The empirical findings suggest that
state variables, government policies and choices can generate virtuous or vicious spirals
driving changes in institutions and the wellbeing of people for a long period of time.
Understanding the mechanism is essential for building appropriate institutions and
capacity to generate inclusive and sustained economic growth.
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1. Introduction

It is the incentive structure imbedded in the institutional/organizational structure
of economies that has to be the key to unraveling the puzzle of uneven and
erratic growth.

Douglas C. North

A theoretical model and the corresponding regression system are built to investigate
the effects of interaction between government and market actors that drive simul-
taneous evolution of trade performance and government investment across countries.
More generally, the model demonstrates that the rational interactions between
vested actors can explain the evolutions of economic performances, government
choices and motivation structure. Given the understanding, governments can initiate
economic reforms and programs that can trigger a virtuous cycle of institutional
evolution favourable to sustained growth and development. This study thus relates to
the literature involving motivation structure, institutions and evolution mechanism,
government policy, economic growth and development.
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In various empirical studies, some “institutional variables” are found to have
extensive effects on many and various “change variables”. For instance, Mo (2010a)
found that trade per capita not only affects GDP growth rate but also the growth rates
of capital and net export due to its positive effect on productivity growth; Mo (2007b)
concluded that government expenditures have diverse effects on GDP growth and
on changes of some supply-side and demand-side variables. As depicted by Figure 1,
the accumulation of changes creates a new environment and associated motivation
matrix faced by the actors in subsequent periods. The mechanism generates the “path
dependent” nature of institutional evolution. Examples include the effects of geography
on the choice of writing system (Mo, 2015) that in turn drive the subsequent choices of
collective belief and practice, and the resulting historical evolution (Mo, 2004, 2007a).

Based on their effects on the wellbeing of communities, institutions are classified
into two types: the positive and negative institutions. Positive institutions (PoINs) are
institutions that induce/reduce productive/rent-seeking activities and organisations
and therefore raise the long-run wellbeing of all people in a jurisdiction, and vice versa
for negative institutions (NelNs). From the aspects of vested actors, we can further
classify them into government institutions (GolNs) that are affected by the choices
and/or outcomes of political and government actors which include voting system,
fiscal structure, laws and regulations; and market institutions (MalNs) that are largely
determined by the choices and/or outcomes of market actors which include the levels
of effort allocation, productivity, capital, real GDP and trade per capita.

The complementary nature of GoINs and MalNs implies that PoINs and NelNs
tend to evolve in clusters. That is, positive GolNs tend to induce positive MalNs and
vice versa. Relating to the empirical studies in this paper, low international trade
reduces the productivity and benefits of government investments, and therefore,
discourages government investments that in turn results in low trade performance of
the economy in the subsequent period. The interaction therefore results in a vicious/
virtuous spiral between trade and government investment. This can generate degrading/
upgrading spirals contributing to the decline and rise of nations.! The models in this
study are based on the understandings and framework sketched in Figure 1. The
rational government and market actors respond to the current motivation structure
predetermined by the natural, international and historical environment that include
geography, collective beliefs, market and socio-political organisations and other stock
variables coined in the previous periods; as well as the environment created by the
expectations, choices and interactions of the actors. The resulting environments format
the motivation matrix that determines specific cost and benefit as well as the constraint
of every choice and behaviour facing each actor. Further, the outcomes driven by the
choices incrementally change the motivation structure by creating new or reshape
the institutional environment which includes the structure of vested interests, power
distribution, social surplus and organisations. The cumulated changes drive the evolution
of the stock variables that in turn motivate the behaviours, choices and interactions of

1 The literature on the institutional complementarity and coevolution mechanism is voluminous and diverse.

One can refer to related discussions in North (1990), Olson (1971/1982) and Pierson (2000), among many
others.
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the actors in the next period, and so on. The choice environment, motivation matrix and
behaviours of the actors thus constantly evolve and changes over time. | will formulate a
system of regressions in order to peek into this evolution process.

This study implies that an important developmental strategy is to institute a
motivation structure that can induce both government and market actors to choose
desirable actions. When the positive motivation structure is in place, complementary
positive collective beliefs and practices, behaviours, power structure, organisations,
etc. will form over time under a virtuous interaction mechanism. The PoINs will thus
generate a virtuous cycle of upgrading process.? On the other hand, a negative political
or government policy can generate a cumulative distortionary process that can result in
a vicious cycle of degrading process (for instance, Olson, 1971/1982). This mechanism
is demonstrated by estimations on the effects of land inequality on government
investment and trade performance reported in this study, in addition to the findings of
previous studies like Mo (2009b) that demonstrated the cumulative negative effects of
minimum wage legislation.

In the next section, a simple model will be constructed to illustrate the interactions
responsible for the long lasting effects of institutional change, and the cumulative
degrading/upgrading mechanism under the rationalistic approach. The model
demonstrates the virtuous/vicious interactions between government and market actors.
In Section 3, the implications of the theoretical model will be empirically validated
based on a well-tested data collection. And also, the role of land inequality in driving
the quality of market and government institutions is also investigated. The final section
concludes the findings with some related discussions.

2. The Theoretical and Empirical Models

“..the productive contribution of the society’s entrepreneurial activities varies
much more because of their allocation between productive activities such as
innovation and largely unproductive activities such as rent seeking or organized
crime. This allocation is heavily influenced by the relative payoffs society offers
to such activities.”

Baumol, 1990

Motivation structure embodies constrains, costs and benefits of different actions
that govern the choice and behaviour of rational actors. This rational approach
empowers us to understand and predict various market choices and outcomes. It is
also used to understand historical evolution across countries (for instance, Baumol,
1990) and the choice of writing system and the characteristics of civilisations (Mo,
2015, 2016). Motivation structure is pervasively affected by “institutions” that include

2 A good example for the virtuous cycle development process is the economic reform of China that started

in 1978. A predominant policy of the reform is the marketisation process that includes privatisation, open
door policies and the formation of special economic zones. The resulting market forces then direct and
provide financial support for advancements in the quality of public infrastructures that in turn facilitate the
progress of the market sector.
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formal constraints (e.g., rules, laws, constitutions), informal constraints (e.g., norms
of behaviour, conventions, self-imposed codes of conduct), and their enforcement
characteristics (North, 1990).

Institutional evolution can be understood according to the framework depicted
in Figure 1. Motivation structure is embedded in the stock variables that determine
the choices and effort allocation of every actor. The factors that determine the
motivation structure of a nation can be classified into two types. The first is the natural
environment, historical experiences and social capital such as writing system, collective
values, knowledge and beliefs inherited from their ancestors in the distant past; we
called these durable factors the state variables that tend to be stable and durable in
a long period of time. They generate pervasive effects on behaviours, institutional
characteristics and motivation matrix as exemplified in Mo (1995, 2007a, 2015, 2016).
In this paper, we define institutions as the human-created environment that formats the
motivation matrix of every actor in an economy. Many institutions are induced by state

OUTSIDE INFLUENCES:

Forces of nature, geography;
Forces of man: conquest,
international environment,
scientific discovery

N
STOCK VARIABLES: ACTORS CHANGE VARIABLES:
PREFERENCES,

Writing system, Land inequality, CHOICES and Economic and social changes:

Historical experiences, Stock of BEHAVIOURS: Economic growth, fiscal structure,
values and knowledge, education, socio-political stability,

international trade, interactions and
Ecological factors; Government Level exchanges, collective values....

Government and market stock Market Level

variables: Production surplus,

Family Level Legal and organisational changes:
Structure of vested interest, Trade,
Political and legal system, Income Individual Level Property rights and income allocation,
distribution, Degree and nature of
competition, Urbanisation level, Economic system and freedom,

etc. e
Political and market structures,

Legal system, financial system, etc.

N << Feedback Effects (Changes become Stocks) <<,/

Figure 1. Institutional evolution — interdependence between stock,
behavioural and change variables
Sources: Modified from Hofstede, G. (1984). Culture’s consequences: International differences in work-related
values, Sage Publications, Figure 1.4, p. 22; also, from Mo (2007).
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variables and coined by more recent choices of the actors. They include choices and
interactions of the government and market actors and the resulting collective outcomes
such as government expenditure structure and trade performance being studied in
this paper. The data related to the changes and evolution mechanism of the induced
institutions are therefore more easily observed.

The following theoretical model does not mean to be comprehensive to generalise
all institutional interactions but tailor-made for understanding the interactions related
to the empirical studies in this paper. The model is therefore made to be simple and
concise which abstracts away many possible complications.

The choice of market actors:

At time t,, the representative market actor maximises U(M) by choosing (Ly, Lr), the
respective productive activities and rent-seeking activities, with:

M = M [Ly, Lr, GolINy), subject to the constraint: Ly + Lr =L (1)

where M is the money income with My and M, > 0; GolN, is the exogenous quality
of government institutions at ty; the higher/lower the GolN,, the higher/lower the
marginal product of productive/rent-seeking activities. The second order conditions are
assumed satisfied.

Optimisation implies that the higher the GolIN,, the higher the optimised
productive efforts, L\9. This raises the total factor productivity of the economy and
economic performances. At the same time, higher GoIN, lowers Lr0.3

The choice of government actors:

Government is assumed to be short-sighted egoist targeted to maximise the net benefit
from governance by choosing GolN with:

Net Benefit = e [Y (GolIN, Ly0) — survival needs] — C (GoIN) (2)

where Y is the total output with Ygoy and Cgon > O; € is the exogenous expropriation
rate on the social surplus that equals Y minus the survival needs; C is the cost
associated with GoIN with C’ > 0, and L9 is the chosen productive effort of the market
actor in the last period t,. The second order conditions are assumed satisfied.

In order to capture the complementary relationship between GoIN and Ly, we
assume they have the O-ring relationship such that:

Y (GolN, Ly) = GoIN*L0 (3)

3 For better understanding on the relationship between GolN, LV and economic performances, we can relate

to a production function incorporated with the role of usable land (U) that depends on the quality of
government inputs, such that:

Y =vx“LPu*
where Y is the total income, V is the tools variety, X is the capital, L is the effective productive labour. GolN,
for instance, government investments and protection of private property, raises the effective supply of
U directly and also, reduces transaction and production costs of market actors. It therefore changes the

constraints, costs and benefits favouring productive activities and result in higher growth rate of V (Mo,
2010b). Higher productivity growth raises GDP growth as well as improvements in trade performance.
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The first order condition implies: e L\, — C’ = 0. This implies the higher the L9, the
higher the GolN supplied by the government when other factors are unchanged.

The model suggests that higher GolN raises Ly and this also applies to the effect
of Lv on GolIN. Through repeated interactions, the model demonstrates a possible
mechanism on the dynamics of institutional evolution between the GoIN and market
institutions/outcomes, such that higher GolN results in higher/lower productive/rent
seeking activities that improve market outcomes such as GDP growth rate, production
surplus, tax base and trade performance, etc. that in turn promote the level of GolN in
the subsequent period. This implies:

Lyt = f(GoINy); GoINgq = g[MalNgq (Lyy)] (4)

with ', g’ and MalNg," > 0 with diminishing effects; t is the time, and MalNy,, is the
quality of market institutions/outcomes at t+1 that depends on the Ly;.

2.1 Empirical Models and Validation Strategy

In this empirical study, government investment (Gl) and trade per capita (TRA) are
adopted to demonstrate the effects and interactions of GolN and MalN in the theo-
retical model respectively.

Reliable input materials are essential for the success of experiments. For the
estimations related to the 1970-1985 episode, all data are directly obtained from the
Barro and Lee (1994) data collection. The collection is known to have generated many
consistent results in various related empirical studies.* Adopting the well-tested data
eliminates the possible problems resulting from poor experimental material. It also
allows direct comparisons between the results of this study with related studies based
on a similar source of data. This strategy raises the credibility of the empirical results
and generates additional values to this novel study. The Barro and Lee data collection
(1994) is a panel data set starting from 1960 to 1985 and divided into five 5-year sub-
periods. In the periods before 1970, we find that some essential variables have a large
number of missing observations. Meaningful estimations can only start from 1970. The
period 1970 to 1985 is therefore chosen for this study.

To observe the robustness of our conclusions, the results of similar estimation
system for the period 1970 to 1995 are reported in the Appendix for inspection. The
year ending at 1995 is intended to avoid the widespread and lingering disturbances
caused by the 1997 Asian financial crisis, the 2008 financial tsunami, and the impacts
of rapid advances in information technology and globalisation such that most of the
observed data may not reveal the long-term relationship among various variables. All
empirical results are supportive of the theoretical implications and conclusions.

The definitions and correlation coefficients of the related variables are reported
in Table 1. The theoretical model is validated by empirical studies on the inter-
actions between TRA and Gl for the period 1970 to 1985.> The empirical models and

4 Among others, Mo (2000, 2001, 2003, 2009a, 2011, 2018).

5 TRA, the total trade per capita, is found to have significant effect on the growths of productivity, capital,
GDP and net export in Mo (2010a). TRA70 is used as the index for the initial quality of market institutions
that drive the subsequent change variables.
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estimations are further extended to investigate the role of an important state variable,
land inequality, in driving the coevolution of the TRA and Gl following the reasoning
depicted in Figure 1. For inspecting the robustness of the findings and conclusions,
similar estimations covering the period 1970-1995 are conducted which are reported in
the Appendixes.

The system of empirical models to validate the theoretical implications related to

the change in Gl is formulated as follows:

(a)

The relationship between stock and change: GI85 = GI70 (1 + r)%; r is the
growth rate of Gl, and

GIr = GI85/GI70 = (1 + )™ (5)
Other factors unchanged, higher TRA70 correlates with higher productivity of

the market sector which induces higher GIr or equivalently, higher GI85 in the
subsequent period. The model is specified as follows:

Glr=a, +a,TRA70 + a,Y70 +a,y70 +a,GR + a,Z + e ; witha, a, >0 (6)

Higher TRA70 and G170 also raise the growth rate of real GDP (GR):®

GR=b, +b,TRA70 + b ,GI70+b,Y70 + b,y70 + b Z, + e ; withb,and b, >0  (7)

Substitute (7) into (6), we have the reduced form of (6):

Glr=a, +a,TRA70 + a,Y70 + a,y70 + as(b1 +b,TRA70 + b,GI70 +
bY70+by70+bZ +e)+alZ +e (8)

where Z , Z, are other control variables and e , e, are the error terms.

Since TRA70 is predetermined in the estimation system, the effects of TRA70
on the dependent change variables can be consistently estimated. Based
on equation (8), the total effect of TRA70 (T) on GlIr, can be decomposed as
follows:

T=a,+ab, (9)

The estimation structure based on Equation (9) can be understood by the illus-

tration of the coevolution process explained in Figure 2 which is equivalent to the
decomposition of the total effect of TRA on the Glr, as follows:’

dGIr  0GIr  0GIr dGR

= + (10)

dTRA OTRA  OGR dTRA

&  The findings are documented in Mo (2010a and 2007b).

7

As illustrated in Figure 2, the regression system estimates the coevolving values of GIr and GR moving from

€0 to el driven by TRA. The estimates allow us to do the decomposition exercise according to equation
(9) or equivalently, (10). Since we are not estimating the coefficients related to the structural equation of
GIr or GR but the coevolving path of GR and GIr driven by the stock variable, the estimator of regression
(6) related to the coevolving variable does not suffer from the bias caused by simultaneity. As will be
shown later, the remarkable fitness of the estimated and calculated effects in the estimations supports the
validity of the theoretical and empirical models.
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N Glr (TRA,, GR, Zy)
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Figure 2. Coevolution process of GIr and GR driven by TRA

In the estimation system, the initial trade performance (TRA70) is assumed to be
the given stock variable that drives the change variables in the subsequent periods.
Higher TRA70 is correlated with productive activities in the market sector which raises
the return of government investment. The better MalN captured by TRA70 thus induces
higher GIr that cumulatively results in higher stock of Gl over time. In the process,
the higher growth rate of real GDP (GR) also raises the Glir through its positive effect
on government revenue constraint.® Therefore, TRA70 raises Glr directly through the
motivation channel on government actors and also indirectly through the higher GR in
the coevolution process. The total effect of TRA70 on Glir can be calculated according
to equation (9) which should be equal to the reduced form estimation when GR is not
included in estimation (6). A similar regression system can be used to investigate the
effect of GI70 on the TRAr in the subsequent period.

3. Empirical Estimations and Validations

Most stock variables related to government and market institutions tend to be con-
stantly evolving, interacting with and complementary to each other and also, are likely
to be driven by some fundamental causes like geography, writing system and collective

8 This is confirmed and documented in Mo (2018).
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beliefs (for instance, Mo, 2015, 2016, 2007a). They tend to be highly correlated.
However, based on the reasoning and framework depicted in Figure 1, the choices and
behaviours of the actors that drive the subsequent direction of evolution and changes
are driven by the initial motivation matrix that is formatted by the predetermined stock
variables. The stock variables GI70 and TRA70 are therefore largely exogenous to the

Table 2a. Coevolution between trade, government investment and growth (1970-85)

Estimation B1T B1P B1GR B2T B2P B2GR

Dependent Variables

Indep. Var. Glr Glr GR TRAr TRAr GR
TRA70 0.000387 0.000208 4.01N6 -3.37N6 -0.00012 4.01N4
(2.21)** (2.24)** (1.57) (0.047) (2.32)** (1.56)
GI70 - - - 3.84N8 2.37N8 3.72N8
(2.80)*** (2.03)** (1.99)**
GDP70 1.06N9 2.48N10 1.84N11 -6.58N10 -7.39N10 5.03N12
(2.2)** (0.87) (2.19)** (1.20) (1.84)* (0.59)
yo -0.000356 -0.000149 -4.65N6 -1.74N5 0.000143 -4.76N6
(2.23)*** (1.91)*** (2.59)** (0.305) (2.98)*** (2.48)**
GR - 0.451 - - 0.419 -
(6.10)*** (4.69)***
POPG 4.830 -2.62 0.183 -38.5 -51.0 0.168
(0.24) (0.139) (0.54) (1.77)* (2.99)*** (0.48)
PRIGHT 1.384 0.790 0.0143 0.479 0.056 0.0131
(2.71)%** (1.98)*** (1.96)** (0.81) (0.135) (1.78)*
PRIGHT? -0.150 -0.067 -0.00200 -0.0509 0.0113 -0.0018
(2.27)** (1.27) (2.44)** (0.74) (0.225) (2.20)**
INSTAB -1.075 -0.187 -0.0223 -0.612 0.141 -0.020
(2.87)*** (0.65) (4.84)%** (2.65) (0.56) (4.52)%**
Constant 0.973 -0.375 0.029 2.12 0.845 0.030
(2.87)*** (0.66) (3.51)%** (3.84)*** (1.36) (3.59)***
R? 0.266 0.47 0.29 0.125 0.50 0.25
No. of obs. 98 98 102 97 97 98

Notes: i) For the definitions of the variables, please refer to the notes in Table 1. Enclosed in parentheses are
the absolute values of the White heteroskedasticity consistent t-statistics. The * , ** and *** following
the t-statistics represent 10%, 5% and less than 1% levels of significance respectively. ii) Estimations
are based on OLS regressions with the maximum available observations. iii) We do not include GI70
in the Model B1 to indicate that slight difference in specifications has no effect on our conclusions. iv)
The coefficients of TRA70 in BIGR and B2GR are not statistically significant. Statistical insignificance
can be caused by collinearity problem or the effect is relatively small. We consider the estimates are
valid and use them for the decomposition according to equation (9). The proximity of the estimated
and calculated effects supports our treatment. v) Results of a similar estimation system with sample
period 1970-1995 are reported in the Appendixes.
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Table 2b. Coevolution between trade, government investment and growth (1970-85)

Model (a) BIT (b) BiP (c) BiP (d) BiGR  (e) dChange 0GR
d(Change)/ o(Change)/ 0(Change)/ 0(GR)/ OGR  &Stock
d(Stock) O(Stock) O(GR) 0O(Stock)

B1 (Stock = TRA70; 0.000387 0.000208 0.4514346  4.01N4 0.00018102

Change = GIr) [1.00] (0.54) [(b) + (e) = 0.000389]

B2 (Stock = GI70; 3.84N8 2.37N8 0.4186216  3.72N8 1.55727N8

Change = TRAr) [1.02] (0.62) [(b) + (e) = 3.927N8]

Notes: i) (a) is the estimated total effect. (b) is the partial effect with GR included in the regressions. ii) [(b) +
(e)] is the calculated total effect. The respective value in [...] in column (a) is equal to [(b)+(e)] divided
by (a). iii) The respective value in (...) in column (b) is equal to (b) divided by (a) which indicates the
direct effect of the stock variable on the change variable after the coevolving variable GR is controlled.

change variables in 1970-85 and the models can therefore be consistently estimated.®
As shown in Table 2a, GI70 and TRA70 are highly correlated, however, they have the
expected opposite partial effects on the change variables TRAr and GlIr as shown in
regressions B2T and B2P.

The empirical findings suggest that the stock variables GI70 and TRA70 drive the
change variables of each other as well as GR. As expected, other factors unchanged,
higher initial GI result in higher TRA and higher initial TRA raises Gl over time while
both of them promote economic growth of the subsequent period. Moreover, the GR
coevolves with GIr and TRAr. They validate the theoretical implications that government
choices, or the quality of government institutions in general, coevolves with the choices
and/or outcome of market actors. This novel estimation system demonstrates the
possibility of peeking into the independent motivation effect of the stock variables like
TRA70 and GI70 on the choices of the respective actors when the coevolving economic
growth effect is controlled. The add-up estimates also provide additional robustness
check on the model specifications. In the next section, | will inspect the role of an
important durable stock variable, land distribution inequality, in driving the quality of
coevolving MalNs and GolNs exemplified by TRA and GI.

3.1 The Effects of Land Inequality on the Induced Variables

There is a common perception that countries with successful land reform and reduced
inequality in land ownership should have higher growth than countries with no land
reform. For instance, relative to the Asian countries, Latin American countries did not

°  For observing the robustness of our conclusions, similar exercises with the data based on the period 1970-
1995 are conducted and the results are reported in the Appendixes. Identical conclusions are reached in
the extended estimations. We also attempted to extend the study beyond 1997, but the results become
less satisfactory although the basic conclusions remain unchanged. This may be caused by repeated
financial disturbances of the Asian financial crisis in 1997 and later, the financial tsunami in 2008 as well as
pervasive and drastic changes in the global economic environment driven by rapid advances in computing
and Internet technology.

Malaysian Journal of Economic Studies Vol. 55 No. 1, 2018 143



Pak-Hung Mo

have land reform and therefore have lower economic growth (Adelman, 1978; Alesina
& Rodrik, 1994). Besides the possible channels discussed in Todaro and Smith (2011),
Mo (2003) concludes that land inequality reduces GDP growth through reducing
productivity growth, human capital, socio-political stability and private investment.
In addition, land inequality is commonly observed to persist in a long period of time

Table 3a. Land inequality on the coevolution of Gl, trade and growth (1970-85)

Estimation ciT C1pP C1GR c27 Cc2p C2GR

Dependent Variables

Indep. Var. Glr Glr GR TRAr TRAr GR
GINILA -0.1594 -0.1175 -0.0368 -0.0523 -0.0335 -0.0440
(4.03)%** (3.66)%** (1.66) (4.08)*** (3.89)***  (1.90)*
GI70 -0.0001 -0.0001 4.65N6 - - -
(2.18)** (2.92)*** (0.17)
TRA70 - - - -5.03N7 -3.25N8 -1.10N6
(0.16) (0.02) (0.20)
GDP70 5.95N6 5.38N6 4.98N7 4.51N7 3.98N8 9.61N7
(3.16)¥**  (3.64)*** (0.47) (0.77) (0.10) (0.90)
yo0 -0.0002 -6.13N5 -9.41N5 -0.0001 -4.54N5 -0.0001
(0.76) (0.35) (0.76) (1.78)* (1.23) (1.26)
GR - 1.1366 - - 0.4277 -
(4.88)*** (7.51)%**
POP70 -0.0103 -0.0032 -0.0063 -0.0032 -0.0001 -0.0073
(1.17) (0.45) (1.27) (1.17) (0.06) (1.47)
PRIGHT 3.6546 2.8533 0.7050 1.0080 0.4714 1.2546
(1.53) (1.52) (0.53) (1.42) (1.02) (0.98)
PRIGHT? -0.8561 -0.7690 -0.0767 -0.2130 -0.1249 -0.2059
(2.69)%**  (3.08)*** (0.43) (2.24)** (2.00)** (1.20)
INSTAB70 -3.5462 -5.79 1.9741 1.8145 1.4539 0.8434
(-0.68) (1.42) (0.68) (1.10) (1.37) (0.28)
Constant 17.5285 11.1966 5.5710 5.7312 3.1076 6.1349
(3.06)*** (2.40)** (1.74)* (3.44)%** (2.76)***  (2.04)**
R? 0.50 0.70 0.28 0.39 0.75 0.23
No. of obs. 45 45 45 48 48 48

Notes: i) Please refer to the notes to Tables 1 and 2a. ii) Data on the land Gini coefficient (GINILA) is sourced
from Taylor and Hudson (1972). The most recent observation of GINILA is measured in 1964 while the
majority of them are before 1960. More detail data description can be found in Mo (2003). iii) We use
the initial socio-political instability index (INSTAB70) instead of INSTAB as a robustness test and also, to
reduce the collinearity problem related to GINILA that is found to be a driving cause of socio-political
instability across countries in Mo (2003). Also, POPG is replaced by POP70. The changes have no
effects on the conclusions of this study. iv) The results of similar regression system with sample period
1970-1995 are reported in the Appendixes.
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Table 3b. Land inequality on the coevolution of Gl, trade and growth (1970-85)

Model (a) CiT (b) CiP (c) CiP (d) CiGR (e) 6Change 6GR
d(Change)/ 0O(Change)/ o(Change)/ O(GR)/ OGR  OStock
d(Stock) O(Stock) O(GR) O(Stock)

C1 (Stock = GINILA; -0.1594 -0.1175 1.1366 -0.0368 -0.0418

Change = GIr) [1.00] (0.74) [(e) + (b) = -0.1593]

C2 (Stock = GINILA; -0.0523 -0.0335 0.4277 -0.0440 -0.0188

Change = TRAr) [1.00] (0.64) [(e) + (b) = -0.0523]

Notes: Please refer to the notes in Table 2b.

(for instance, Jazairy, Alamgir, & Panuccio, 1992, Table 10). In our framework, this
durable stock variable is likely to have widespread and persistent effects on the
coevolution of GoINs, MalNs and other socio-political variables. To investigate this
possibility, we estimate the effects of land inequality on the coevolution of trade,
government investment and GDP growth. The estimations are reported in Table 3a and
the decomposition results are reported in Table 3b. All results are as expected with
remarkable robustness. The estimations conclude that land inequality has significant
negative effects on the coevolution of Gir, TRAr and GR. The findings, in addition to
Mo (2003), further confirm the “redistribution before growth” hypothesis of Adelman
(1978). They suggest that equitable land rent allocation can trigger a virtuous cycle of
institutional evolution favourable to sustained growth and development.

4. Conclusion and Discussion

“The organizations that come into existence will reflect the opportunities
provided by the institutional matrix. That is, if the institutional framework
rewards piracy then piratical organizations will come into existence; and if the
institutional framework rewards productive activities then organizations—firms—
will come into existence to engage in productive activities.”

North, 1994

As noted in Krueger (1974), Murphy, Shleifer and Vishny (1991), Tullock (1967), among
others, in many countries talented people do not become entrepreneurs, but join
the government, army, organised religion and other rent-seeking activities because
these sectors offer the highest rewards. Landes (1969) suggested that the differential
allocation of talent is one of the reasons why England had the Industrial Revolution
in the eighteenth century but France did not. Baumol (1990) further suggested that
the decline and rise of nations such as ancient Rome, early China, the Middle Ages
and Renaissance are driven by the relative payoffs that society offers to productive/
innovative activities or destructive activities like rent-seeking and organised crimes.
Increasing consensus has been reached that motivation structure embodied in
institutions are the most important factor determining the long-term performance of
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an economy (see among many others, Hoff & Stiglitz, 2001; Rodrik, Subramaniam, &
Trebbi, 2004). Moreover, their effects can be felt after hundreds of years (Acemoglu,
Johnson, & Robinson, 2001). In practice, almost all human-created environments that
include political and market systems, government policies, organisations, religions,
collective values, etc. are vaguely called “institutions” in the diverse and widespread
range of literature (Williamson, 2000).

In this study, we define institutions as the human-made motivation matrix that
governs the constraints, choices and behaviours of every actor who is constantly making
rational decisions. The institutional variables, their role on the choices of the actors
and their subsequent effects on the change variables are sketched in Figure 1. Under
this definition, we build simple theoretical and empirical models to exemplify the
determinants of the institutional quality and its evolution mechanism. The theoretical
implications from the model are supported by real world observations about the
coevolution mechanism between economic growth, government investment and trade
performance. All of them are significantly affected by land inequality, an important
durable stock variable, and its effects are remarkably durable as demonstrated by the
estimations based on the sample period 1970-1995 as reported in Appendix Table
2a. The rational interactions between government and market actors generating the
vicious/virtuous spirals of “institutional changes” can explain the lingering divergence
in the quality of institution clusters across nations which can last for centuries. The
interactive spiral implies that a historical accident or unintended change of government
policies can cause widespread and long-lasting effects on the quality of institutions over
time. This research demonstrates that the initial quality of MalNs and GolINs not only
determines the short-term growth performance, but also generates spirals that drive
the institutional upgrading/degrading process that reshapes the associated motivation
matrix over time. All public policies and institutional choices have to take this possibility
into account.

Further to related contributions of the broad and loosely connected institutional
and developmental literature, the novel structure of the regression system, robust
estimations and the theoretical framework of Figure 1 provided in this study consolidate
the “motivation matrix” embedded in the stock variables as a useful common core
for organising the insights of the diverse literature. The concept is demonstrated to
be empirically operational and useful for understanding the interactions between the
government and market actors/outcomes, the role of durable stock variable, and the
mechanism on the long term evolution of institutional cluster. The new understandings
suggest that all countries are susceptible to vicious traps created by their specific
stock variables. Without rectifying motivational deficiencies caused by their vicious
state variables, unfortunate nations are bounded by their vicious interconnected
institutional clusters and have no chance to escape the trap and to enjoy the benefits
resulting from conditional convergence. Identifying the key institutional blockades,
conducting desirable reforms to initiate virtuous interactive spirals among actors for
desirable changes in stock variables over time are therefore the only way to sustained
improvements in wellbeing and prosperity of lagged nations. The current globalised and
interconnected world implies that differences in production function, human capital and
technical level are unlikely to be major causes of divergences between the developed
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and lagged economies. We have to look into specific stock variables responsible for
the causes of persistent diverging performances across countries and seek appropriate
rectifications.
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Appendix Table 1a. Coevolution between trade, government investment and growth (1970-95)

Estimation AB1T AB1P AB.GR AB2T AB2P
Indep. Var. Glr Glr GR TRAr TRAr
TRA70 0.0006 0.0003 0.0001 0.0001 6.44N6
(1.68)* (0.86) (1.60) (1.02) (0.08)
GI70 -4.98N5 -0.0001 2.50N5 6.30N5 4.52N5
(-0.84) (-2.51)*** (1.89)* (4.00)*** (3.48)***
GDP70 5.14N6 6.25N6 -3.98N7 -1.72N6 -1.43N6
(1.48) (2.28)** (-0.51) (-1.85)* (-1.91)*
yO -0.0006 -0.0002 -0.0002 -0.0001 -8.16N6
(-1.91)* (-0.67) (-2.19)** (-1.40) (-0.11)
GR - 2.7734 - - 0.7111
(7.43)%** (6.96)***
POP70 -1.5201 -3.0462 0.5503 -0.5432 -0.9345
(-0.97) (-2.44)** (1.57) (-1.30) (-2.73)***
PRIGHT 8.0558 4.3509 1.3359 2.4874 1.5375
(2.42)** (1.63) (1.79)* (2.79)*** (2.10)**
PRIGHT? -1.2330 -0.4972 -0.2653 -0.3692 -0.1805
(-2.94)*** (-1.44) (-2.83)*** (-3.29)*** (-1.91)*
INSTAB70 -7.0000 -8.3441 0.4846 -0.3313 -0.6759
(-1.00) (-1.50) (0.31) (-0.18) (-0.44)
Constant 8.1517 1.3633 2.4477 1.3420 -0.3984
(1.60) (0.33) (2.15)** (0.99) (-0.35)
R2 0.18 0.50 0.24 0.28 0.53
No. of obs. 98 98 98 98 98

Notes: i) Please refer to the notes in Table 2a. ii) The data related to 1995 is sourced from Penn World Table. iii)
For providing additional observations on the robustness of our conclusions, the INSTAB in Table 2a is re-
placed by INSTAB70, the initial socio-stability level. Also, TRA70 and GI70 are included in all regressions.

Appendix Table 1b. Coevolution between trade, government investment and growth (1970-95)

Model (a) ABIT (b) ABIP (c) ABiP (d) AB.GR (e) oChange OGR
d(Change)/ d(Change)/ 0O(Change)/ O(GR)/ 0GR  &Stock
d(Stock) O(Stock) O(GR) O(Stock)

AB1 (Stock = TRA70; 0.0006 0.0003 2.7734 0.0001 0.0003

Change = Glr) [1.00] (0.5) [(e) + (b) = 0.0006]

AB2 (Stock = GI70; 6.30N5 4.52N5 0.7111 2.50N5 1.78N5

Change = TRAr)  [1.00] (0.72) [(e) + (b) = 6.30N5]

Notes: i) Please refer to the notes to Table 2a. ii) The coefficients of TRA70 in model AB1P are not statistically
significant. As discussed in the notes to Table 2a, they can be caused by the collinearity problem or the
effect is relatively small. We consider the estimates are valid and use them in the decomposition exercise
according to equation (9). The proximity of the estimated and calculated effects supports our treatment.

Malaysian Journal of Economic Studies Vol. 55 No. 1, 2018

149



Pak-Hung Mo

Appendix Table 2a. Land inequality on the coevolution of Gl, trade and growth (1970-95)

Estimation AC1T AC1P AC1GR AC2T AC2P AC2GR

Dependent variables

Indep. var. Glr GIr GR TRAr TRAr GR
GINILA -0.4538 -0.2692 -0.0397 -0.1237 -0.0764 -0.0451
(-4.21)*** (-3.54)*** (-2.26)** (-4.12)*** (-2.97)***  (-2.53)**
GI70 -0.0002 -0.0002 5.62N6 - - -
(-1.40) (-2.42)** (0.26)
TRA70 - - - -5.19N5 -9.06N5 3.70N5
(-0.21) (-0.45) (0.25)
GDP70 1.20N5 9.47N6 5.45N7 9.62N7 1.21N7 8.03N7
(2.34)** (2.78)*** (0.65) (1.02) (0.16) (1.43)
yo -0.0010 -0.0002 -0.0002 -0.0002 -1.40N5 -0.0002
(-1.70)* (-0.44) (-1.84)* (-1.18) (-0.09) (-1.78)*
GR - 4.6545 - - 1.0464 -
(6.89)*** (4.90)***
POP70 -0.0353 -0.0131 -0.0048 -0.0095 -0.0047 -0.0046
(-1.48) (-0.82) (-1.22) (-1.52) (-0.92) (-1.24)
PRIGHT 13.1466 7.2580 1.2651 3.8400 2.3417 1.4318
(2.02)** (1.66) (1.19) (2.39)** (1.79)* (1.50)
PRIGHT? -2.7514 -1.5542 -0.2572 -0.7636 -0.4501 -0.2996
(-3.17)*** (-2.60)*** (-1.82)* (-3.52)%** (-2.45)** (-2.32)**
INSTAB70 -0.4698 -11.1107 2.2862 1.6053 -0.8969 2.3913
(-0.03) (-1.18) (0.99) (0.42) (-0.29) (1.06)
Constant 42.6665 11.4231 6.7125 10.7226 3.3891 7.0084
(2.74)*** (1.02) (2.64)*** (2.83)*** (1.01) (3.12)***
R? 0.45 0.77 0.36 0.45 0.66 0.38
No. of obs. 45 45 45 48 48 48

Note: Please refer to Table 3a and Appendix Table 1a.

Appendix Table 2b. Land inequality on the coevolution of Gl, trade and growth (1970-95)

Model (a) ACIT (b) ACiP (c) ACiP (d) ACIGR (e) 6Change AGR
d(Change)/ 09(Change)/ oO(Change)/ 0(GR)/ OGR  OStock
d(Stock) O(Stock) O(GR) O(Stock)

B1 (Stock = GINILA; -0.4538 -0.2692 4.6545 -0.0397 -0.1848

Change = Glr) [1.00] (0.59) [(b) + (e) = -0.4540]

B2 (Stock = GINILA; -0.1237 -0.0764 1.0464 -0.0451 -0.0472

Change = TRAr) [1.00] (0.62) [(b) + (e) =-0.1236]

Note: Please refer to Table 3b.
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