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Institutions as Systems 

in Economic History 

Abstract 

A central problem of Economic History is to explain the gross disparities in the current global 

distribution of economic outcomes, and to assess distributional persistence over time.  In 

addressing these questions nearly 30 years ago Douglass North argued that institutions are the 

rules of the game, that they set the parameters in which economies flourish or not.  Followers of 

this maxim abound.  Yet the central questions remain unresolved.  We neither understand 

where the seemingly beneficial institutions come from, how susceptible they are to change, or 

even how we should adequately measure them.  For North, institutions consist of both informal, 

slowly changing cultural norms as well as roads, guilds, justice systems, and other such 

infrastructure that can be purchased with wealth and change quickly, sometimes even overnight 

as with enforceable legislation. This mixing of the static and the dynamic is unsuited to the 

inherently time-dependent problem of economic development. We offer here a dynamical theory 

of economic development that recognizes the critical difference between institutions as 

infrastructure and institutions as norms.  We identify the former as the humanly devised systems 

that promote growth in the economy, and in equilibrium keep pace with the economy because 

they require economic resources to build and maintain.  Norms, on the other hand, are the 

slowly changing codes of conduct, traditions, convention, and taboos that bear, positively or 

negatively, on both economic outcomes and institutional change.  A dynamical theory of 

development that accounts for this distinction and allows the economy and institutions to 

co-evolve offers a compelling account for both the source and persistence of economic and 

institutional disparities across polities.  Wealth, longevity, human capital, and political and social 

stability, are all outcomes of a dynamic historical process, itself dependent on norms, among 

other widely recognized input variables. 
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In modern terminology, the Newtonian revolution was basically the change in the form of the 

description of the dynamic state of the system from only "position" to "position and speed". 

The Theory of Population Dynamics, Lev Ginsburg (1986)  

Introduction 

North described the two central problems of economic history as the explanation of the 

disparities of inter-country economic performance and of their persistence. He acknowledged 

that dynamics was essential to their full elucidation, but professing that “a theory of economic 

dynamics” did not yet exist (Nobel Lecture, 1993), he offered instead a narrative in which 

institutional change drives economic change. He couched this in a clever slogan now become 

dogma, that ‘institutions are the rules of the game’. Elaborating on that, he wrote (North, 1995: 

97) 

 

“Institutions are the humanly devised constraints that structure political, economic, and social 

interaction. They consist of both informal constraints (sanctions, taboos, customs, traditions, 

and codes of conduct), and formal rules (constitutions, laws, and property rights). Throughout 

history, institutions have been devised by human beings to create order and reduce uncertainty 

in exchange. Together with the standard constraints of economics they define the choice set 

and therefore determine the transaction and production costs and hence the profitability and 

feasibility of engaging in economic activity. They evolve incrementally, connecting the past with 

the future; history in consequence is largely a story of institutional evolution in which the 

historical performance of economies can only be understood as a part of a sequential story.” 

 

Much of this resonates strongly with our experience as human beings embedded in 

relationships of all kinds (economic, social, political) and our expertise as students of history and 

economics.  And yet, 50 years into the New Institutional Economics, we do not have answers to 

the two central questions it was intended to address. In as much as problem-solving is often 

enabled by a change of vantage points, we propose moving away from the concept of 

institutions as constraints and the game theory it summons. In lieu of that we introduce the 
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concept of institutions as systems and the methods of dynamical systems theory which it 

summons. 

 

But before we begin that introduction, let us bring to light a real constraint, derived from facts on 

the ground about the persistence of the disparities of the economic performance of nations. 

 

Leandro Escosura has made available the results of his long term study of economic 

performance, which he calls the index of human development, which is a historical rendering of 

what the UN measures as HDI. At roughly 10 year intervals spanning 1870 to the present, he 

has given us an HDI-equivalent for materially all the world’s nations. We use this data to get at a 

measure of the persistence of the disparities. In the figure below, we rank order the nations by 

contemporary HDI in its natural units (0 to 1), and in the inset, we show the same data, as a 

distribution in standardized units, that is with zero mean and unit variance. 

 

 

Figure 1: Distribution of economic performance or well-being as assessed by HDI in 2015. In the inset 

histogram, HDI is expressed in standardized units, meaning zero mean and unit variance. 

 

By persistence, , we mean the correlation of the distribution at time  to itself at an 

earlier time . Thus,  if the distributions are the same,  if 

uncorrelated, and  if anticorrelated, that is if there had been a reversal of fortune. 
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Escosura’s dataset gives us 276 unique combinations of  and  from which we draw the 

following conclusions.  

 

● The -dependence is weak and the -dependence is strong. 

● Modeling , we get   

●  (equivalent to a 13% decay per century) 

● Half-life of  is 490 yrs 

 

Shocking as it may be, over this last century of world wars, the Great Depression, the rise and 

(mostly) fall of communism, fascism, de-colonialization, the Green Revolution, antibiotics, oil, 

electronics, the distribution of economic performance and therefore of its disparities has barely 

changed. This remarkable finding, which incidentally is robust to population-weighting, is not 

merely a challenge, as North described it. It must be recognized as a constraint that any theory 

of economic development must satisfy. 

 

North teaches that institutions are a grab-bag of items as diverse as physical infrastructure, 

legal systems, taboos, and other social conventions. So we ask first: when he asserts that 

institutions are the rules of the game, which institutions does he mean? A quick glance at the 

agendas of foreign aid granting bodies suggests that it is the former -- transport and legal 

systems, hospitals, schools, and their ilk -- while the latter remain largely out of sight for reasons 

that are beyond the scope of this work. Transport and legal systems experience constant 

change. Roads and courthouses are built and maintained, lest things fall apart as they are wont 

to do, keeping pace with a growing economy as they must, lest they fail to serve their intended 

purpose, and so forth. Is it possible that factors that change on a time scale of a decade or less 

can explain a centuries-long persistence of the global economy? Probably not. On the other 

hand, taboos and codes of conduct are materially immutable, so long-standing that myth 

surrounds their origin. It seems plausible, then, that a theory of development must distinguish 

institutions, not on the grounds of whether they are formal or informal, but on the grounds of the 

time scale of their changing nature. And this is exactly what we will do with institutions as 

systems and employing dynamical systems theory. 
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R-Theory 

Let us reiterate. North remarked that ‘institutions and the economy co-evolve’ and he also stated 

that institutions are constraints, the rules of the game in a game theoretic description of that 

co-evolution. Though the insight about co-evolution seems indubitable, the assertion about 

constraints does not follow. It is a hypothesis to be proven, and all that’s been proven about it in 

50 years is that the game theoretic, constraint-based approach has not lead to progress on the 

central problems of economic history as he posed them. Let us, then, abandon institutions as 

constraints and return to North’s core, if generally ignored, insight about co-evolution.  

 

Older than game theory by 250 years, systems of coupled differential equations are the go-to 

method for expressing and solving problems of co-evolution in physics, chemistry, biology, the 

applied and interdisciplinary sciences such as ecology, meteorology, and geophysics, and in 

engineering, where lives depend on the results. In a dynamical systems theoretic framework, we 

write down equations for economic growth in terms of various factors, some static and some 

dynamic, some exogenous and some endogenous, some man-made and some given by 

Nature, some secular and some stochastic, and so forth. The framework knows no bounds, 

though that does not imply that we can solve every system of equations within the framework. In 

the same spirit, we write down equations for institutional growth. 

 

Unless we are unusually skilled in the art, or we have solved very similar sets of equations in 

the past, we are unlikely to be able to guess the solutions and their dependencies, or even to 

know whether their solutions are stable or unstable, and if unstable, unstable in what way. In 

other words, until we write down the coupled differential equations and solve them, either 

analytically or numerically, we have no way of knowing a priori whether institutions are the rules 

of the game in the colloquial and dogmatic sense in which that slogan is most frequently 

invoked. 

 

Though dynamical systems theory is capacious enough to include nonlinear equations and high 

order derivatives, we pursue a first order linear theory until such time as we find that it fails to 

even broadly describe the world as we observe it. In this we follow precedent, now in its fourth 

century, set by Isaac Newton with his first order linear theory of heat transfer. First order linear 
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theories have the additional advantage that they can be solved analytically, though their 

solutions are not always stable. 

 

We begin our construction with the observation that there are many institutions, , each one 

bearing on economic growth. Let  be the coupling constant, the mediation coefficient of that 

bearing. If a particular institution bears positively on the economy, then  is positive, and if 

negatively, then negative.  If the bearing is strong,  is large, and if weak, small. Thus, one 

contribution to , the time rate of change of the economy, is a term like this 

 

 
 

In words, we read this as follows: each of n institutions contributes to economic growth in 

proportion to its coupling constant. 

 

Note: In the seminal work of AJR, we find 

 

 

 

If one half of North’s narrative of co-evolution says that institutions beget economic growth, then 

the expression above may be read, institutions beget economic performance. While this may 

make some statistical sense, if it is without theoretical foundation, there is no time-dependence 

here and thus no evolution or co-evolution. AJR depart, fatally, from the core of North’s narrative 

at the first step. AJR is not New Institutional Economics. It is a regression in the 60-year-old 

tradition of Irma Adelman and Cynthia Taft Morris’ pioneering work of factor analysis between 

economic, social and political variables (1965). But we digress. 

 

Because this is a problem in co-evolution, the economy also bears on institutional growth.  Let

 be the coupling constant in this direction. Thus one term in the expression for  must be 
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Again, in plain speech, we take this to mean that institutional growth is proportional to the 

strength of the economy, the constant of proportionality being the relevant beta. We need such 

an equation for each i. So, there must be a great many equations. 

 

As institutions bear on economic growth, and the economy bears on institutional growth, we are 

led to ask, does the jth institution bear on the ith institution’s growth? To this the answer must be, 

perhaps. We account for such cross-institutional coupling with an additional term 

 

 
 

in our expression for   

 

The given growth expressions are incomplete without the usual constraints of economics, for 

instance geography, climate, trade, colonialism, and so forth. Denoting these as , we add 

 and  to the corresponding expressions above.  

 

But even these terms are not sufficient. We know from real world experience that things fall 

apart. If our aim is to model the real world, we must add decay terms, too, for instance  

and .  

 

Whereas our colloquial understanding of institutions is such that every  has a non-zero , 1

what colloquial understanding or intuition do we have about the other constants we’ve 

introduced? None, because this is a new way of thinking about institutions. We must analyze 

the constants in each institutional context. 

 

It is entirely within our everyday experience to understand that capital (which can be drawn 

down), a strong economy (which generates cash), or expectations of a strong economy in the 

future (against which one can borrow) allows a society to build more and better infrastructure. 

Resources can be spared to build roads, schools, hospitals, and the systems necessary for law 

1 Our concern is exclusively with institutions whose coupling is non-zero. Those with zero coupling have 
no bearing on economic growth. 
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enforcement, etc.  These things also decay if not maintained.  Thus institutions that look like 

infrastructure, ones we will denote , have both positive  and , and like infrastructure, they 

grow on a time scale of the economy itself, a time scale measured in years, perhaps decades. 

 

Other institutions from the grab-bag, e.g. taboos and codes of conduct, do not look like 

infrastructure and they demand a new analysis. Such institutions -- we will call them norms, 

-- are old. They would not have survived through the ages if they changed at anything but a 

snail’s pace. So, on the aforementioned time scale of economic growth, that is decades or less, 

taboos remain relatively unchanged. In other words, 

 

 

 

This fact is of critical importance. What distinguishes taboos and other norms from a book of 

laws or a network of roads or other infrastructure is not formality vs. informality, but rather, and 

we can say this in two different ways: 

 

1. Infrastructure co-evolves with the economy and norms do not. 

2. The economy and exogenous factors couple into infrastructure but not into norms, and 

infrastructure decays under its own weight and norms do not.  

 

The  are of a species distinct from the . Recall that we had a differential equation for each 

. In the circumstance that  is a norm, because , the equations may be ignored in a 

first order approximation.  

 

Even after this great winnowing we are left with a still unwieldy set of coupled differential 

equations, one for the economy, , and one for each different . Further reduction, the R in 

R-theory, is needed but must be justified without wizardry.   2

 

Of all , there must be one whose coupling constant  is greater than all others, or several 

different  whose couplings are both materially the same and materially larger than all the 

2 We understand wizardry to mean obfuscation by mathematics which the author can only pretend to 
understand. 
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others. For instance, public monuments are infrastructure, but is there any doubt that 

monuments couple less vigorously to economic growth than the legal system which establishes 

and enforces property rights? In our final reduction, we take this exceptional infrastructure-like 

institution, or the group of exceptional ones, to the exclusion of all others, and call it .  

 

After manipulations too tedious to show here, the system reduces to a pair of equations, one for 

 and one for , and the vast array of constants reduce to a single  and a single . The 

reduced solutions are convergent exponentials in a set of new variables, . Why the new 

variables? Because  and  are coupled. Though economists may want to see the answer in 

, and political scientists may want to see it in , and other specialists prefer their own best 

beloved variable, the differential equations of the co-evolving system evoked by North dictate 

that the natural variables are . Institutions of type-  are not the rules of the game; they 

are the output of the game. They are dependent variables. 

 

The time-dependent solutions converge to a steady state, an equilibrium, or what the dynamical 

systems folks call a fixed point, whose value is determined by  and .  Irrespective of initial 

conditions, a state will flow to its fixed point on a trajectory whose time constants are of the 

order of a decade. 
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Figure 2: The evolution of  and  visualized as a flow along streamlines to a fixed point defined by  

and . 

 

The steady state values are not entirely steady state. They move about as  and  move 

about, though the 500-year half-life of persistence tells us that the relevant  and do not or 

cannot move about very much. As for , its elements are old on a time scale of culture, that is 

many centuries at least, and therefore consistent with the observed persistence. If on the other 

hand R-theory had told us that the fixed points depend on  which vary on a decadal time 

scale, that would be in conflict with observation. As for the (too numerous to mention again) 

exogenous factors embodied in , persistence tells us that only the most long-standing 

elements of , for instance climate and geography, are consistent with observations. Note: The 

most widely cited New Institutionalists claim the observed influence of climate and geography 

on economic performance is spurious on the grounds that institutions are the rules of the game. 

However, they have in this case mistaken a hypothesis, institutions are the rules of the game, 

for a finding, and consequently it is this claim which is spurious. 

 

Finally, in R-Theory as constructed, the single coupling constant  may take on any value. But if 

institutions promote rather than inhibit growth, then . If the solutions must be stable, per 

10 

https://www.codecogs.com/eqnedit.php?latex=%5Cmathcal%7BE%7D%0
https://www.codecogs.com/eqnedit.php?latex=%5Cmathcal%7BI%7D%0
https://www.codecogs.com/eqnedit.php?latex=%5Cvec%7Bx%7D%0
https://www.codecogs.com/eqnedit.php?latex=%5Cvec%7B%5Cmathcal%7BN%7D%7D%0
https://www.codecogs.com/eqnedit.php?latex=%5Cvec%7Bx%7D%0
https://www.codecogs.com/eqnedit.php?latex=%5Cvec%7B%5Cmathcal%7BN%7D%7D%0
https://www.codecogs.com/eqnedit.php?latex=%5Cvec%7Bx%7D%0
https://www.codecogs.com/eqnedit.php?latex=%5Cvec%7B%5Cmathcal%7BN%7D%7D%0
https://www.codecogs.com/eqnedit.php?latex=%5Cvec%7B%5Cmathcal%7BN%7D%7D%0
https://www.codecogs.com/eqnedit.php?latex=%5Cmathcal%7BI%7D%0
https://www.codecogs.com/eqnedit.php?latex=%5Cvec%7Bx%7D%0
https://www.codecogs.com/eqnedit.php?latex=%5Cvec%7Bx%7D%0
https://www.codecogs.com/eqnedit.php?latex=%5Calpha%0
https://www.codecogs.com/eqnedit.php?latex=%5Calpha%3E0%0


Daniel Seligson and Anne McCants WINIR Sept 2019 

persistence, then . If the time scale on which infrastructure shows efficacy is not too 

long and the coupling not too weak, then . Thinking about the distribution of 

outcomes, that is of the distribution of  for individual states in the global economy,  

informs us about the variances along the axes of the preferred coordinates, .  In 

particular, if , the predicted ratio of the variances is 9. Plotting the 2017 distribution of  

and , as below, we see, readily, that the elongation in the  direction, that is the main 

diagonal, is about 3 times more than that in the  direction. That is the ratio of the 

standard deviations. The ratio of the variances is accordingly about 9. The observed value is 

8.2, giving us a measured . R-theory predicts the shape of the observed distribution of 

states in the coordinate system, or phase space, of  and . 
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Figure 3: Economic performance, , is HDI (UN 2017), and infrastructure, , is the first principal 

component of Worldwide Governance Indicators (World Bank 2017). Shown here for 177 countries, the 

ratio of variances in the  directions is about 9, in accord with our estimate of . 

 

The much-vaunted correlation between institutions and the economy, actually a correlation 

between real infrastructure and the economy, is not causal. It is a consequence of the 

underlying dynamics, and that is why the haves get both stronger economies and better 

institutions. What is causal is the relationship between norms, that is culture, and the new 

variable, , which we will hereafter call .  
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We conclude simply then, by saying that institutions in their grab-bag form are not the rules of 

the game. The very large subset of institutions that coevolve with the economy, that is , 

participate in the dependent variables which need to be explained.  The haves of this world are 

not simply rich in privately owned goods, long life, and high levels of human capital.  They are 

also well endowed with political voice, security of person and property, and infrastructure to 

smooth their transactions and support their enjoyment of their privately owned goods. Norms of 

long standing, some of which may well bear on the development of both the economy and 

infrastructural institutions, need to be investigated along with other long time-horizon constraints 

if we want to understand the true rules of the game. 
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