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THE RELATIOnSHIPS AmOng CERTAIn 
POLITICAL AnD SOCIOECOnOmIC  

vARIABLES wITH ECOnOmIC EffICIEnCY:  
An EXPLORATORY ARTICLE

Thomas E. Lambert

Abstract: This article is an empirical note that links measures of macroeconomic efficiency 
constructed through data envelopment analysis (dEA) with measures of inequality, poverty, as 
well as government debt, welfare spending, taxation and unionization in OECd nations from the 
last decade. in the course of minimizing the amounts of resources or inputs necessary to generate 
an optimal amount of gdP, those nations which are the most efficient in resource allocation and 
input minimization are also hypothesized to be those with higher levels of poverty and inequality 
yet lower levels of government spending and debt, tax revenues, and unionization, all else held 
constant. Much has been written about how market efficiency is either compatible or incompatible 
with these variables, and this article tries to offer more evidence by looking at how dEA measures 
of economic efficiency either correlate or do not correlate with them.

Key words: data envelopment analysis; economic efficiency; government spending; government 
debt; inequality; OECd; poverty; taxation; unionization; welfare

Introduction

Much has been written in introductory economics textbooks about the positive 
benefits of allocative efficiency in and through free markets. Consumers’ and 
producers’ surpluses are both said to be maximized through free and competitive 
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markets, and efficiency is a key part of economic growth as resources are put to 
their best uses.

However, allocative efficiency does not address distributional issues with regard 
to the payments or compensation to the resources. Reflecting Okun’s concerns 
about equity-efficiency tradeoffs (1975), some textbooks mention an efficiency-
equity tradeoff or a societal conflict between efficiency and equity goals wherein 
greater gains in efficiency can possibly result in less equity in a society or where 
gains in equity can come at the expense of economic efficiency (Colander 2010: 
532–534). However, some doubt that a tradeoff exists or believe that if there is a 
tradeoff, it is minimal. Pressman (2005) examines the economic performance of 
eleven Organization for Economic Co-operation and Development (OECD) nations 
and concludes that income guarantee programs do not impede a nation’s economic 
efficiency in manufacturing productivity or in producing GDP per capita, and he also 
cites other studies that fail to find a tradeoff between efficiency and equity although 
he admits that other studies show inconclusive results. Barro (2000) uses a much 
larger sample of nations and finds that there is no link between inequality and a 
nation’s level of savings or investment yet finds a relationship between inequality 
and economic growth as developing nations with higher levels of economic 
inequality have slow GDP growth rates whereas developed nations with higher 
levels of inequality show greater GDP growth rates. Although economic growth and 
efficiency are not exactly the same, most economists use the production possibilities 
frontier (PPF) concept to show that greater levels of economic growth are made 
possible by greater levels of economic efficiency, a situation where resources are 
as fully and best employed as possible with the best technology available.

In attempts to reduce inequality and poverty in many nations, trade unions (or 
labor unions) have arisen to fight for higher wages and better working conditions 
for union members and workers in general, and central governments of advanced 
industrial nations have engaged in redistributive social programs, even though the 
spending for such programs has been associated with higher levels of national debt 
and/or taxation as a percentage of GDP (Birchfield and Crepaz 1998; Alderson and 
Nielsen 2002; Minnich 2003; Pressman 2007; Gwartney et al. 2008). Therefore, 
if greater economic efficiency is associated with higher levels of inequality and 
poverty, then it should also be associated with lower levels of unionization, social 
welfare spending, debt, and/or taxation.

This exploratory paper is possibly the first1 to approach the equity-efficiency 
tradeoff issue through the use of data envelopment analysis (DEA) as a means of 
measuring an OECD nation’s efficient use of resources and technology (inputs) in 
producing a given level GDP per capita (outputs).2 DEA results for different nations 
can be thought of as scores which indicate how close a nation comes to the edge of 
its PPF in its pursuit of maximum resource utilization, which in turn sets the stage 
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for future economic growth. These scores are then correlated with and also used 
with other variables to predict measures of poverty and inequality. Then central 
government debt, level of unionization or trade union density, and levels of central 
government spending on welfare and general taxation, which are often considered 
as factors limiting an economy’s efficiency, are used to predict the efficiency scores. 
All data come from or somewhere around the years 2000 and 2005.

This article continues according to the following outline. In the next section, the 
DEA method, the inputs and outputs used, and the nations used in the analysis are 
enumerated and explained as well as other variables used in the correlation and 
regression analyses. Next the results of the DEA scoring and the statistical analyses 
are outlined, and then in the final section of the article, the outcomes of the analyses 
and any inferences that can be drawn from them are discussed.

methods

In contrast to stochastic efficiency frontiers or models produced through econometric 
techniques, DEA is a non-parametric, linear programming technique which creates 
an efficiency frontier and measures how efficiently a decision making unit (DMU) or 
organization or, in this article, a nation, is using its resources or inputs to produce its 
output(s) relative to how efficiently a composite DMU (a composite of all DMUs) 
would produce the same level of output(s). Production techniques can have either 
constant returns to scale (CRS), where, for example a 10% increase in inputs is 
associated with a 10% increase in output, or variable returns to scale (VRS), where, 
for example, a 10% increase in inputs is associated with an increase in output of 
either less than or greater than 10%. The analysis of DMUs can be approached from 
either an input minimization or output maximization orientation as one is a dual 
of another. DEA can be employed for measuring the comparative efficiency of any 
entity including national economies (Leibenstein and Maital 1992; Lovell, Pastor, 
and Turner 1995; Maudos, Pastor and Serrano 2000; Margaritis, Fare, and Grosskopf 
2007; Afonso, Schuknect and Tanzi 2010). DEA is designed to identify a “best 
practices” DMU without a priori knowledge of which inputs and outputs are most 
important in determining an efficiency measure (i.e., a score ranging from 0 to 1) and 
assessing the extent of inefficiency for all other DMUs that are not regarded as the 
best practices DMUs (e.g., Charnes, Cooper, and Rhodes 1978). Since DEA provides 
a relative measure, it differentiates between inefficient and efficient DMUs relative 
to each other. Due to its capability to discern inefficient DMUs from efficient DMUs, 
DEA can be useful for developing benchmark standards in making comparisons 
among different entities (e.g., Min et al. 2008). The general DEA model can be 
mathematically expressed as (Charnes et al. 1978; Fare, Grosskopf, and Lovell 
1994; Nolan, Ritchie, and Lowcroft 2001):
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Maximize Efficiency score (jp) =  (1)

Subject to   (2)

ur , vi ≥ ε, r and i, (3)

Where

yrj = amount of output r produced by DMU j,
xij = amount of input i used by DMU j,
ur = the weight given to output r,
vi = the weight given to input i,
n = the number of DMUs,
t = the number of outputs,
m = the number of inputs,
ε = a small positive number.

Solving the above equations, the efficiency of a DMU (jp) is maximized subject to 
the efficiencies of all DMUs in the set with an upper bound of 1 (Min and Lambert 
2006). DEA solves a linear program for each DMU in order to calculate a relative 
efficiency score that measures how well each DMU uses its inputs to produce its 
output when compared to the “best” DMU, which produces the greatest output 
using the least amount of input. Often the best DMU is a composite and may not 
necessarily exist, yet all DMUs are compared against the performance of this best 
DMU. A score of 1.0 indicates that a DMU is efficient (or matches the composite 
DMU), whereas a score less than 1.0 indicates inefficiency (Anderson, Sweeney, 
and Williams 1999; Cook and Zhu 2005). A DMU with a score of 1.0 is on the 
frontier of a plane which relates inputs and outputs whereas those with a score of 
less than 1.0 are on the interior of the frontier.

To gauge the efficiency of as many OECD nations as possible, and then to 
compare the efficiency measure with available inequality, poverty, unionization 
and government size (debt, social spending, and taxation) data, this article uses 
OECD, Heritage Foundation, US Energy Information Administration (EIA) and 
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World Bank data for the following variables from the years 2000 and 20053 to 
construct input-oriented DEA efficiency scores:

Inputs:

 1. Educational level, tertiary degree holders, percentage of the population aged 
25 to 64 (OECD). This is used as a proxy for a nation’s human capital, which 
is often cited as a key factor in a nation’s productivity.

 2. Energy usage per capita in millions of BTUs (EIA). Used as an indication of 
energy consumption in the course of production.

 3. Total labor hours worked in millions (OECD). Used to approximate the labor 
variable in a general production function model (Q=f(K,L).

 4. Total employment in thousands (OECD). Used to approximate the labor variable 
in a general production function.

 5. Labor income share, millions of dollars (OECD). Factor payments to the civilian 
labor force, which is used as another approximation to the labor variable in a 
general production function.

 6. Heritage Economic Freedom Index (Heritage Foundation). Since many 
economics textbooks and writings mention that economic freedom and property 
rights are important to the full functioning and development of an economy, the 
overall index of economic freedom and property rights protection is used as an 
input in measuring how well an economy achieves a certain level of input.

 7. Consumption of Fixed Capital, in millions (World Bank). Used to approximate 
the physical capital variable used in a year in a general production function.

 8. Gross Fixed Capital Investment, % GDP, 2000 and 2005 (OECD). This is 
another variable used to approximate a physical capital variable.

 9. Internet Subscribers, 2000 and 2005 (OECD). This is used as an approximation 
of a nation’s level of technological capacity and development.

10. Nation’s share of global triadic patent family, %, 2000 and 2005 (OECD). 
Another variable used to estimate a nation’s level of technological development. 
It is the percentage of each nation’s share of major patents in the sciences.

11. Share of all OECD R&D spending, %, 2000 and 2005 (OECD). This is used to 
help approximate a nation’s level of technological development as well. Each 
nation’s share of all nations’ spending on research and development has been 
estimated by OECD.

Outputs:

 1. Real GDP per capita $, 2000 prices, for 2000 and 2005 (OECD). A relative 
measure of overall total output.
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To test hypotheses on relationships among a nation’s level of economic efficiency 
and its levels of inequality, poverty, unionization, and government size, the following 
variables are employed:

Dependent or response variables:

The following four variables are used in several regression equations as dependent 
variables of either VRS and CRS efficiency scores while controlling for the 
unemployment rate, the inflation rate, trade union density, and a measure of 
government tax and spending policies.

1. Gini Coefficient before taxes & transfers, 2000 and 2005 (OECD). This 
coefficient is a standard measure of income inequality garnered from the Lorenz 
curve (MIT Dictionary 1989), and the hypothesis is that economic efficiency is 
associated with and can predict income inequality before government assistance 
to and redistributive policies for the poor is considered along with some of the 
other variables mentioned below.

2. Gini Coefficient after taxes & transfers, 2000 and 2005 (OECD). The hypothesis 
is that economic efficiency is associated with and can predict income inequality 
after adding government assistance to the poor as a variable along with some 
of the other variables mentioned below.

3. Poverty rate, for mid-2000s and 2000, or the population percentage with 60% 
of median income before taxes and transfers (OECD). This is used as a nation’s 
measure of poverty, and the hypothesis is that economic efficiency is associated 
with and can predict levels of poverty along with some of the variables discussed 
below.

4. Poverty rate, for mid-2000s and 2000, or the population percentage with 60% 
of median income after taxes and transfers (OECD). This is used as another 
measure of poverty in the models, and the hypothesis again is that economic 
efficiency is associated with poverty in a model that factors in government 
assistance to and redistributive policies for the poor.

Next, the VRS and CRS efficiency scores are used as dependent variables to see 
if such factors as the unemployment rate, the inflation rate, trade union density, a 
measure of government tax and spending policies, and total government debt as a 
percentage of GDP influence a nation’s level of efficiency.

Independent or predictor variables:

5. Union Percentage, which is a nation’s trade union density percentage for 2000 
and 2005 (OECD). Unions are claimed to hinder economic efficiency, and so 
the hypothesis is that greater trade union density or unionization is associated 
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with lower economic efficiency scores (Hirsch 2004; Tzannatos and Aidt 2006; 
Gwartney et al. 2008: 753–763) but at the same time unions have been shown to 
be associated with lower inequality and poverty levels (Birchfield and Crepaz 
1998; Alderson and Nielsen 2002).

6. Fiscal Factor, a variable created through Factor Analysis and composed of 
the total tax revenues as a percentage of GDP for 2000 and 2005 (OECD) 
and total government spending on social welfare programs as a percentage of 
GDP for 2000 and 2005 (OECD). These variables are combined because of a 
high Pearson correlation coefficient between them (r = 0.85, see Table 3) and 
because using the two together as independent variables in a regression model 
leads to problems of multicollinearity. Table 4 gives the results of the factor 
analysis used to create the new variable with the factor loadings showing high 
correlation. Greater taxation for redistribution and greater spending on safety 
net programs are claimed to hinder economic efficiency, and so there should 
be an inverse relationship between the two according to some (Okun 1975; 
Gwartney et al. 2008: 138–140, 635–638), and so these hypotheses are tested. 
Nevertheless, these policies are also claimed to combat inequality and poverty, 
so that lower levels of inequality and poverty should be associated with greater 
levels of government spending and greater tax rates (Birchfield and Crepaz 
1998; Alderson and Nielsen 2002).

7. Government Debt, which is central government total debt as a percentage of 
GDP for the years 2000 and 2005 (OECD). It is claimed that greater central 
government debt hinders economic efficiency (Gwartney et al. 2008: 717–718), 
so this variable is used to predict efficiency scores, although it is uncertain how 
it affects poverty and inequality.

8. Inflation Rate for years 2000 and 2005 (OECD). Economics textbooks cite 
inflation as a source of distortions and inefficiencies in the market, and so this 
variable is used to predict efficiency scores. Also, inflation is also noted for 
diminishing the standards of living of all, especially those on fixed incomes 
who typically are lower income, so the hypotheses that higher inflation rates 
cause greater inequality and poverty are tested.

9. Unemployment Rate for years 2000 and 2005 (OECD). Economics textbooks 
claim that points within a production possibility frontier are those which illustrate 
points of unemployment or underemployment of resources in an economy and 
hence are inefficient points (not all resources are being utilized). Therefore, 
labor unemployment rates are used to test the hypothesis that greater levels 
of unemployment should be associated with less efficiency in an economy. 
Meanwhile, one would expect greater unemployment rates to be associated with 
greater levels of inequality and poverty because fewer members of a society 
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are working, so the hypotheses of greater unemployment rates associated with 
greater inequality and poverty are tested as well.

See Table 1 for the descriptive statistics for all input, output and independent and 
dependent variables and see Table 2 for the results of the DEA efficiency scores 
as well as their means and standard deviations. As can be seen from Table 2, there 
were 18 scores of 1.0 for CRS efficiency whereas there were 35 scores of 1.0 for 
VRS efficiency.

For the correlation analysis, Pearson correlations were used to assess the links 
among the variables and to detect any possible multicollinearity. Table 3 gives the 
result of the correlation analysis. As mentioned earlier, the “total tax revenue” and 
“social welfare spending” variables were combined. Using a cutoff value of an 
absolute value of 0.70 for an indication of possible multicollinearity (Anderson, 
Sweeny and Williams 2010: 644) and after looking at further regression results, no 
other problems of multicollinearity were found.

Table 1 Descriptive Statistics

 Mean Std Deviation

Inputs
Educational level, percentage tertiary, age 25–64, 2000 and 2005 24.63 8.98
Energy usage per capita, millions of BTUs, 2000 and 2005 213.33 105.97
Total hours worked in millions, 2000 and 2005 31,321.80 51,303.73
Total employment in thousands, 2000 and 2005 17,643.80 28,884.85
Labor Income Share, 2005 and 2000, in 2000 prices, $ millions $642,362.16 1,316,576.83
Heritage Economic Freedom Index 2000 and 2005 69.12 6.93
Consumption of Fixed Capital, $ millions, 2000 and 2005 $134,410.01  247,187.71
Gross Fixed Capital Investment, % GDP, 2000 and 2005 22.96 3.38
Internet Subscribers 2000 and 2005 8,491,324.43 23,772,568.51
Nation’s share of global triadic patent family, %, 2000 and 2005 3.37 7.81
Share of all OECD R&D spending, %, 2000 and 2005 3.44 9.37
Output 
Real GDP per capita, $, 2000 prices, 2000 and 2005 $26,156.08  9,375.96
Tobit and Least Squares Regression Variables
Gini Coefficient before taxes and transfers 0.45 0.06
Gini Coefficient after taxes and transfers 0.306 0.052
Poverty Rate before taxes and transfers 30.39 5.01
Poverty Rate after taxes and transfers 17.11 4.33
Trade Union Density  33.01 21.08
Fiscal Factor  0  1.0
Central Government Total Debt, % of GDP 45.45 31.08
Unemployment Rate 6.80 3.85
Inflation Rate  3.00 2.33
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Table 2 DEA Scores

DMU Name Variable Returns to Constant Returns to
 Scale Efficiency Scale Efficiency

Australia 2005 0.80880 0.70944
Austria 2005 0.98666 0.92666
Belgium 2005 0.94600 0.70687
Canada 2005 0.89872 0.82711
Czech Republic 2005 0.93241 0.67929
Denmark 2005 1.00000 1.00000
Finland 2005 1.00000 0.74176
France 2005 0.99309 0.85680
Germany 2005 1.00000 0.88261
Greece 2005 1.00000 1.00000
Hungary 2005 1.00000 0.69123
Iceland 2005 1.00000 1.00000
Ireland 2005 1.00000 1.00000
Italy 2005 0.99883 0.96653
Japan 2005 0.90521 0.81945
Korea 2005 0.90121 0.77570
Luxembourg 2005 1.00000 1.00000
Mexico 2005 1.00000 1.00000
Netherlands 2005 0.94624 0.76858
New Zealand 2005 0.92436 0.73650
Norway 2005 1.00000 0.86215
Poland 2005 1.00000 0.85016
Portugal 2005 1.00000 1.00000
Slovak Republic 2005 1.00000 0.61983
Spain 2005 0.88646 0.74253
Sweden 2005 1.00000 0.88413
Switzerland 2005 1.00000 1.00000
United Kingdom 2005 1.00000 1.00000
United States 2005 0.96324 0.93234
Australia 2000 0.87525 0.70190
Austria 2000 1.00000 1.00000
Belgium 2000 0.98544 0.72269
Canada 2000 0.99534 0.83163
Czech Republic 2000 0.94235 0.64596
Denmark 2000 1.00000 0.99566
Finland 2000 1.00000 0.70968
France 2000 1.00000 0.89812
Germany 2000 0.93303 0.85109
Greece 2000 1.00000 1.00000
Hungary 2000 1.00000 0.72863
Iceland 2000 1.00000 1.00000
Ireland 2000 1.00000 1.00000
Italy 2000 1.00000 1.00000
Japan 2000 0.87354 0.83625
Korea 2000 0.85786 0.72036
Luxembourg 2000 1.00000 1.00000
Mexico 2000 1.00000 1.00000
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DMU Name Variable Returns to Constant Returns to
 Scale Efficiency Scale Efficiency

Netherlands 2000 0.94547 0.77314
New Zealand 2000 1.00000 0.75808
Norway 2000 1.00000 0.80819
Poland 2000 1.00000 0.77274
Portugal 2000 1.00000 1.00000
Slovak Republic 2000 1.00000 0.53794
Spain 2000 0.95652 0.84008
Sweden 2000 1.00000 0.85268 
Switzerland 2000 1.00000 1.00000
United Kingdom 2000 1.00000 0.95662
United States 2000 0.97573 0.93691

 Mean  Std. Dev.

VRS Efficiency 0.97 0.05
CRS Efficiency 0.86 0.16

Table 3 Pearson Correlation Coefficients

1 2 3 4 5 6 7 8 9 10 11 12

1 VRS Efficiency 1

2 CRS Efficiency 0.45* 1

3 Gini Coeff before 
taxes & trans

0.05 0.11 1

4 Gini Coeff after 
taxes & trans

–0.03 0.26* 0.71* 1

5 Pov Rate before 
taxes & trans

0.13 –0.04 0.52* 0.17 1

6 Pov Rate after taxes 
& trans

–0.27* 0.19 0.50* 0.84* 0.15 1

7 Union Percent 0.33* 0.14 –0.34*–0.50*–0.27*–0.53* 1

8 Total Tax Revenue 
% of GDP

0.34* –0.03 –0.28*–0.71* 0.04 –0.70* 0.66* 1

9 Govt Tot Debt, % 
of GDP

0.05 0.11 0.14 0.07 0.33* 0.14 –0.03 0.14 1

10 Govt Spend on Soc 
Welf, % GDP

0.33* 0.02 –0.10 –0.58* 0.28*–0.57* 0.37* 0.85* 0.30* 1

11 Unemployment 
Rate

0.13 –0.44* 0.25* –0.03 0.46* –0.04 –0.15 0.07 0.17 0.24 1

12 Inflation Rate 0.18 –0.20 0.14 0.22 0.13 0.13 –0.08 –0.25 –0.25 –0.34* 0.28* 1

* p < 0.05
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Table 4 Factor Analysis: Tax Revenue as % of GDP and Social Welfare Spending as % of GDP

Un-rotated Factor Loadings and Communalities

Variable Factor Communality

Tax Revenue, % GDP 0.962 0.926
Social Welfare Spending, % GDP 0.962 0.926
Variance 1.8521 1.8521
% Variance 0.926 0.926

Factor Score Coefficients:

Variable Factor

Tax Revenue, % GDP 0.520
Social Welfare Spending 0.520

To do a correct analysis, VRS and CRS scores are regressed against the independent 
variables listed above using Tobit regression. In general, Tobit regression or Tobit 
analysis is intended for analyzing continuous data that are censored, or bounded 
at a limiting value. The Tobit regression model is well suited to measure the DEA 
efficiency scores which have a maximum of one (Amemiya 1985; Breen 1996; 
Wooldridge 2006). A Tobit regression model assumes that the dependent variable has 
its value clustered at a limiting value, usually zero. However, in the models in this 
article, the dependent variable is sometimes limited from above (right censored at 
1.0), and the model can be written in terms of the underlying or the latent variable as:

 (4)

where εi ~ N(0,σ2). In the sample, y (=y*) only, when yi
* < c (right censored). The 

values of Y are censored to the right at 1, and thus we need to estimate

E(yi | yi < c,xi) = E(yi | εi ≤ c – xiβi) (5)

The probability that εi ≤ c is

 (6)

The expected value is

 (7)

yi
* = Xiβ + ε i

Φ c
σ
⎡

⎣
⎢

⎤

⎦
⎥ =

1
2π
exp −t2 / 2( )dt

−∞

c/σ

∫

E yi | yi < c,xi( ) = xi'β −σ
φ c( )
Φ c( )
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(8)

Thus, the Tobit model accounts for truncation of the dependent variable value. 
A regression of the observed “y” values on “x” will lead to an unbiased estimate 
of b (or the coefficient of the independent variable(s)).

Since Gini ratios and poverty rate percentages can also be right censored (although 
a Gini coefficient of 1.0 or a poverty rate of 100% is never seen), Tobit regression 
is performed on these as dependent variables as well.

Additionally, the results of the Tobit regressions for all dependent variables 
are compared to least squares regression results using the same dependent and 
independent variables.

Results and Discussion

Table 2 shows the results for the different nations for 2000 and 2005 for VRS 
and CRS efficiency measures. For CRS efficiency, which is a stricter assumption 
of how inputs are used, fewer values of 1.0 are found in the list than with VRS 
efficiency, so it has a mean of 0.86 versus a mean of 0.97 for VRS efficiency. Also, 
for both years, only Greece, Ireland, Iceland, Luxembourg, Mexico, Portugal and 
Switzerland rate efficient, all European nations with the exception of Mexico. For 
both years, these nations were the best in minimizing the inputs listed above in 
creating a given level of real GDP per capita. In the DEA output using DEAFrontier 
Software (Zhu 2007), all nations show either constant or increasing returns to scale. 
None exhibit decreasing returns to scale. It is possible that VRS efficiency with 
increasing returns to scale is a more likely general production technique employed 
by most nations given that after adding more resources or inputs such as labor, land, 
and capital to an economy, the gains in total real output cannot be explained fully by 
the addition of the inputs. The extra gains are often explained by a “Solow residual,” 
often hypothesized to be a result of innovation or the accumulated knowledge of 
previous generations, which is thought to be embodied in a present day workforce 
and society through education (Solow 1956; Denison 1974; Alperovitz and Daly 
2008). If VRS efficiency is the norm, then more nations for both years are operating 
more efficiently than with CRS efficiency.

= xi
'β −σλ̂i c( ),  where c =

c − xi
'β

σ
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Table 5 Tobit Regression Results (n = 58 for all models)

(1) Dependent or Response Variable: Gini coefficient before taxes and transfers

Predictor Coef Std. Error Z P Lower Upper

Intercept  0.749 0.984 0.760 0.446 –1.179 2.677
VRS Efficiency –0.292 0.985 –0.300 0.767 –2.223 1.640
Union Percent –0.001 0.000 –2.510 0.012 –0.001 0.000
Unemployment Rate 0.003 0.002 1.460 0.143 –0.001 0.006
Inflation Rate 0.002 0.003 0.530 0.599 –0.004 0.008
Log-Likelihood = 89.486

(2) Dependent or Response Variable: Gini coefficient before taxes and transfers

Predictor Coef Std. Error Z P Lower Upper

Intercept  0.138182 0.187225 0.74 0.46 –0.22877 0.505136
CRS Efficiency 0.309032 0.180092 1.72 0.086 –0.04394 0.662007
Union Percent –0.00065 0.000338 –1.93 0.053 –0.00132 0.000009
Unemployment Rate 0.003544 0.001887 1.88 0.06 –0.00015 0.007242
Inflation Rate 0.003536 0.003183 1.11 0.267 –0.0027 0.009775
Log-Likelihood = 90.879

(3) Dependent or Response Variable: Poverty rate before taxes and transfers

Predictor Coef Std. Error Z P Lower Upper

Intercept  79.01 81.33 0.97 0.33 –80.39 238.41
VRS Efficiency –50.97 81.46 –0.63 0.53 –210.64 108.70
Union Percent –0.05 0.03 –1.69 0.09 –0.10 0.01
Unemployment Rate 0.57 0.15 3.70 0.00 0.27 0.87
Inflation Rate –0.03 0.25 –0.13 0.90 –0.53 0.47
Log-Likelihood = –166.576

(4) Dependent or Response Variable: Poverty rate before taxes and transfers

Predictor Coef Std. Error Z P Lower Upper

Intercept  24.17 15.90 1.52 0.13 –7.00 55.33
CRS Efficiency 3.84 15.29 0.25 0.80 –26.13 33.82
Union Percent –0.05 0.03 –1.57 0.12 –0.10 0.01
Unemployment Rate 0.58 0.16 3.61 0.00 0.26 0.89
Inflation Rate 0.00 0.27 0.01 0.99 –0.53 0.53
Log-Likelihood = –166.740

(5) Dependent or Response Variable: Gini coefficient after taxes and transfers

Predictor Coef Std. Error Z P Lower Upper

Intercept  –0.483 0.709 –0.680 0.495 –1.872 0.905
VRS Efficiency 0.804 0.710 1.130 0.257 –0.587 2.195
Union Percent –0.001 0.000 –1.760 0.078 –0.001 0.000
Unemployment Rate 0.000 0.001 0.170 0.866 –0.003 0.003
Inflation Rate 0.001 0.002 0.350 0.727 –0.004 0.006
Fiscal Factor –0.029 0.007 –4.310 0.000 –0.042 –0.016
Log-Likelihood = 108.522
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(6) Dependent or Response Variable: Gini coefficient after taxes and transfers

Predictor Coef Std. Error Z P Lower Upper

Intercept  0.134 0.140 0.960 0.338 –0.140 0.409
CRS Efficiency 0.181 0.136 1.320 0.185 –0.087 0.448
Union Percent 0.000 0.000 –1.540 0.125 –0.001 0.000
Unemployment Rate 0.001 0.001 0.390 0.699 –0.002 0.003
Inflation Rate 0.002 0.003 0.770 0.440 –0.003 0.007
Fiscal Factor –0.027 0.007 –3.890 0.000 –0.040 –0.013
Log-Likelihood = 108.753

(7) Dependent or Response Variable: Poverty rate after taxes and transfers

Predictor Coef Std. Error Z P Lower Upper

Intercept  –40.827 58.047 –0.700 0.482 –154.597 72.943
VRS Efficiency 59.566 58.142 1.020 0.306 –54.391 173.523
Union Percent –0.046 0.024 –1.880 0.060 –0.094 0.002
Unemployment Rate 0.049 0.121 0.410 0.684 –0.188 0.287
Inflation Rate –0.121 0.201 –0.600 0.546 –0.515 0.273
Fiscal Factor –2.497 0.553 –4.520 0.000 –3.580 –1.413
Log-Likelihood = –147.014

(8) Dependent or Response Variable: Poverty rate after taxes and transfers

Predictor Coef Std. Error Z P Lower Upper

Intercept  –7.102 11.126 –0.640 0.523 –28.908 14.704
CRS Efficiency 25.187 10.823 2.330 0.020 3.976 46.399
Union Percent –0.038 0.024 –1.600 0.110 –0.084 0.009
Unemployment Rate 0.092 0.118 0.780 0.437 –0.140 0.323
Inflation Rate 0.060 0.211 0.290 0.775 –0.353 0.474
Fiscal Factor –2.190 0.550 –3.980 0.000 –3.267 –1.113
Log-Likelihood = –144.945

(9) Dependent or Response Variable: CRS Efficiency

Predictor Coefficient Std. Error    Z P

Intercept 0.925771   0.0762974   12.13   0.000    
Union Percent 0.0013187   0.0012975    1.02   0.309  
Fiscal Factor      –0.0191270   0.0289710   –0.66   0.509  
Govt Debt           0.0009523   0.0007172    1.33   0.184 
Unemployment Rate –0.0187932   0.0062686   –3.00   0.003  
Inflation Rate 0.0020335   0.0104626    0.19   0.846  
Log-Likelihood = 3.734

(10) Dependent or Response Variable: VRS Efficiency

Predictor         Coefficient Std. Error    Z P

Intercept 0.890101   0.0498964   17.84   0.000    
Union Percent 0.0022700  0.0010509    2.16   0.031   
Fiscal Factor      0.0135482   0.0164316    0.82   0.410  
Govt Debt          0.0000220   0.0003944    0.06   0.956  
Unemployment Rate  0.0022815   0.0040990    0.56   0.578  
Inflation Rate 0.0150903   0.0085087    1.77   0.076  
Log-Likelihood = 10.113
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Table 6 Least Squares Regression Results (n = 58 for all models)

(1) Dependent or Response Variable: Gini coefficient before taxes and transfers

Predictor Coef SE  T P

Constant 0.749 1.029 0.730 0.470
VRS Efficiency –0.292 1.031 –0.280 0.778
Union Percent –0.001 0.000 –2.400 0.020
Unemployment Rate 0.003 0.002 1.400 0.167
Inflation Rate 0.002 0.003 0.500 0.618
S = 0.0541104   R-Sq = 16.3%   R-Sq(adj) = 10.0%
Durbin-Watson statistic = 2.43645

(2) Dependent or Response Variable: Gini coefficient before taxes and transfers

Predictor Coef SE  T P

Constant 0.138 0.196 0.710 0.484
CRS Efficiency 0.309 0.188 1.640 0.107
Union Percent –0.001 0.000 –1.850 0.070
Unemployment Rate 0.004 0.002 1.800 0.078
Inflation Rate 0.004 0.003 1.060 0.293
S = 0.0528269   R-Sq = 20.2%   R-Sq(adj) = 14.2%
Durbin-Watson statistic = 2.50726

(3) Dependent or Response Variable: Poverty rate before taxes and transfers

Predictor Coef SE  T P

Constant 79.01 85.08 0.93 0.36
VRS Efficiency –50.97 85.22 –0.60 0.55
Union Percent –0.05 0.03 –1.62 0.11
Unemployment Rate 0.57 0.16 3.53 0.00
Inflation Rate –0.03 0.27 –0.12 0.90
S = 4.47338   R-Sq = 26.0%   R-Sq(adj) = 20.4%
Durbin-Watson statistic = 2.05210

(4) Dependent or Response Variable: Poverty rate before taxes and transfers

Predictor Coef SE  T P

Constant 24.17 16.63 1.45 0.152
CRS Efficiency 3.84 16 0.24 0.811
Union Percent –0.04509 0.03004 –1.5 0.139
Unemployment Rate 0.5789 0.1676 3.45 0.001
Inflation Rate 0.0034 0.2828 0.01 0.99
S = 4.48601   R-Sq = 25.6%   R-Sq(adj) = 19.9%
Durbin-Watson statistic = 2.08722
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(5) Dependent or Response Variable: Gini coefficient after taxes and transfers

Predictor Coef SE  T P

Constant –0.483 0.748 –0.650 0.521
VRS Efficiency 0.804 0.750 1.070 0.289
Union Percent –0.001 0.000 –1.670 0.101
Unemployment Rate 0.000 0.002 0.160 0.874
Inflation Rate 0.001 0.003 0.330 0.743
Fiscal Factor –0.029 0.007 –4.080 0.000
S = 0.0393439   R-Sq = 48.9%   R-Sq(adj) = 43.9%
Durbin-Watson statistic = 2.41526

(6) Dependent or Response Variable: Gini coefficient after taxes and transfers

Predictor Coef SE  T P

Constant 0.134 0.148 0.910 0.369 
CRS Efficiency 0.181 0.144 1.250 0.215 
Union Percent 0.000 0.000 –1.450 0.152 
Unemployment Rate 0.001 0.002 0.370 0.716 
Inflation Rate 0.002 0.003 0.730 0.468 
Fiscal Factor –0.027 0.007 –3.680 0.001 
S = 0.0391880   R-Sq = 49.3%   R-Sq(adj) = 44.4%
Durbin-Watson statistic = 2.44646

(7) Dependent or Response Variable: Poverty after taxes and transfers

Predictor Coef SE  T P

Constant –40.830 61.300 –0.670 0.508
VRS Efficiency 59.570 61.410 0.970 0.337
Union Percent –0.046 0.026 –1.780 0.081
Unemployment Rate 0.049 0.128 0.390 0.701
Inflation Rate –0.121 0.212 –0.570 0.570
Fiscal Factor –2.497 0.584 –4.280 0.000
S = 3.22324   R-Sq = 49.4%   R-Sq(adj) = 44.5%
Durbin-Watson statistic = 2.27276

(8) Dependent or Response Variable: Poverty after taxes and transfers

Predictor Coef SE  T P

Constant –7.100 11.750 –0.600 0.548
CRS Efficiency 25.190 11.430 2.200 0.032
Union Percent –0.038 0.025 –1.510 0.136
Unemployment Rate 0.092 0.125 0.740 0.465
Inflation Rate 0.060 0.223 0.270 0.788
Fiscal Factor –2.190 0.580 –3.770 0.000
S = 3.11028   R-Sq = 52.9%   R-Sq(adj) = 48.3%
Durbin-Watson statistic = 2.45738
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(9) Dependent or Response Variable: CRS Efficiency Score

Predictor Coef SE  T P

Constant                          1.01765     0.01824   55.78   0.000
Union Percent –0.0002495   0.0003015   –0.83   0.412
Fiscal Factor                   –0.012665    0.006886   –1.84   0.072
Govt Debt 0.0000759   0.0001733    0.44   0.663
Unemployment Rate –0.001672    0.001521   –1.10   0.277
Inflation Rate –0.007584    0.002544   –2.98 0.004
S = 0.0376668   R-Sq = 29.8%   R-Sq(adj) = 23.0%
Durbin-Watson statistic = 2.31414

(10) Dependent or Response Variable: VRS Efficiency Score

Predictor Coef SE  T P

Constant 0.995686     0.003455   288.22   0.000
Union Percent Trade Union 0.00003241   0.00005709 0.57   0.573
Fiscal Factor  –0.000288     0.001304    –0.22   0.826
Govt Debt 0.00004821   0.00003281 1.47   0.148
Unemployment Rate –0.0000203    0.0002879    –0.07   0.944
Inflation Rate –0.0001023    0.0004817    –0.21   0.833
S = 0.00713269   R-Sq = 5.2%   R-Sq(adj) = 0.0%
Durbin-Watson statistic = 2.08220

Table 5 shows the results of using Tobit regression and Table 6 shows the results 
of using least squares regression to predict Gini coefficients and poverty rates 
before taxes and transfers by first using VRS efficiency and then CRS efficiency as 
independent variables along with the variables Unemployment Rate, Inflation Rate, 
and the percentage of the labor force unionized, or Union Percentage (see Models 
1 to 4 of Tables 5 and 6). Next, Tobit regression and then least squares models are 
used to predict Gini coefficients and poverty rates after taxes and transfers by first 
using VRS efficiency and then CRS efficiency scores as independent variables along 
with the variables Unemployment Rate, Inflation Rate, Union Percentage and Fiscal 
Factor (see Models 5 to 8 of Tables 5 and 6). These variables are hypothesized to 
impact and predict inequality and poverty in these nations.

At α = 0.05, neither VRS or CRS efficiency scores predict the inequality or 
poverty measures used (whether measured before or after taxes and transfers) with 
the exception of when CRS efficiency is used in Tobit and least squares regression 
models to predict Poverty rate after taxes and transfers (see Model 8 in both Tables 5 
and 6). Therefore there only seems to be weak support for the hypothesis that greater 
economic efficiency causes greater inequality and poverty. An economy operating 
at or near full efficiency does not have to generate a high degree of poverty and 
inequality by throwing people out of work and creating a “reserve army” of the 
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unemployed. Of course, by the same token, high degrees of economic efficiency 
are not associated with lower levels of inequality and poverty as those who believe 
in the old adage “a rising tide lifts all boats” would argue. There appears to be very 
little connection.

In looking at the other variables in the models in Tables 5 and 6, Union Percentage, 
Fiscal Factor, and Unemployment Rates are statistically significant (p-values < 0.05) 
and their coefficients have the hypothesized signs in some of the models in Tables 5 
and 6 when they are used to predict inequality and poverty, so that the hypotheses 
that greater unionization (negative coefficient), greater government spending and 
higher tax rates, or Fiscal Factor (negative coefficient), and higher unemployment 
rates (positive coefficient) are predictors of poverty and inequality rates are partially 
supported. When examining the log-likelihood values of these Tobit models, none 
is particularly large as are the adjusted r-squares of the least squares models, which 
do not indicate much explanation of the variation in the dependent variables in any 
of the models. Finally, for the least squares models, since there is time series data 
used in the models, the Durbin-Watson statistic for detecting autocorrelation is used. 
The results for each of these models indicate no autocorrelation (Durbin-Watson 
statistics all greater than 2.0).

Next, the two types of efficiency scores are used as dependent variables in Tobit 
and least squares models (see Models 9 and 10 in both Tables 5 and 6). For the Tobit 
models in Table 5 and in looking at those variables with statistical significance (p < 
0.05), higher unemployment rates are associated with lower CRS scores whereas, 
counter to one hypothesis, greater rates of unionization are associated with higher 
levels of VRS efficiency. Perhaps greater unionization of a workforce is associated 
with higher levels of productivity. For the least squares models in Table 6, Model 9 
shows that the inflation rate is negatively linked to CRS efficiency and is the only 
variable statistically significant in that model. No variable works well in Model 10 
of Table 6. Again, the log-likelihood scores and r-squares for each type of analysis 
(Tobit or least squares) are very low in these models so the explanation of the 
efficiency scores is not very powerful in either set. The Durbin-Watson statistics 
indicate no serial correlation in either of the least squares models in Table 6.

Interestingly, Fiscal Factor and Government Debt do not show any statistically 
significant link at α = 0.05 to either type of efficiency score in either type of 
regression despite the claim by some that a large government presence is a drag on 
economic performance. Therefore the hypotheses that a large government presence 
in the economy and that a government that practices redistributive policies are a 
drag on economic efficiency find little support. Of course, the debt levels for many 
of these nations are higher now than in 2000 and 2005 due to the recent economic 
crisis, and some indicate that many nations are approaching a debt threshold which 
may be the level that hinders economic efficiency in the future (Montgomery 2010).
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Conclusion

Consistent with what Pressman (2007) and others have found, the results presented 
here only find a weak connection between the efficiency scores and measures of 
inequality and poverty. Despite claims by some economists that greater economic 
efficiency has to yield greater inequality, greater poverty and is hindered by unions, 
government social spending, and government taxation levels and debt, these results 
do not show these claims to be very strong at all. Of course, greater efficiency does 
not lessen inequality or poverty either. Perhaps one explanation is that the efficiency 
scores are solely endogenous in nature and are not affected by exogenous social and 
political factors because the incentives in most societies are constructed in such a 
way so as to ensure or come close to ensuring the most productive uses of resources 
possible regardless of exogenous conditions. Is it the case that most workers and 
the owners of resources always or almost always seek the full employment of their 
labor, capital or land regardless of political and social factors? The results contained 
in this research seem to suggest this as one possibility.

The results of the models also indicate that inequality and poverty are more a 
function of union strength, social welfare programs, and redistributive tax policies. 
If economies operating with maximum economic efficiency do not impact poverty 
and inequality at all, these institutions and policies are necessary to lessen social 
inequalities and problems. Those who would attack social programs and unions as 
hindrances to economic efficiency and performance and at the same time argue that 
greater allocative efficiency is needed to alleviate social ills and inequality do not 
find much support in the results of the analyses performed in this article.

With the results of this article and with mixed or conflicting results in other 
research on the topic, why do some writers, especially some economics textbook 
authors, say that economic efficiency is associated with higher levels of inequality 
and poverty, and that greater social spending, greater government debt and tax 
rates, and greater levels of trade union density impede economic efficiency? One 
can only speculate that the personal beliefs of some trump what empirical research 
shows, or in some cases, fails to show.

notes

1. At least no other has been found during the course of this research.
2. Although GDP per capita does not measure many things such as household production or a society’s 

well-being or cohesion, it is the most common indicator of a nation’s materialistic well-being as well 
as a nation’s overall standard of living, and so is used here.

3. OECD and the Luxembourg Income Study (LIS) usually give inequality estimates for nations on only 
a roughly every five-year basis, and the two most recent estimates are for the years, or around the 
years, 2000 and 2005. Therefore all data are for these years. Additionally, using data prior to 2000 
would have resulted in fewer nations being used (OECD membership has gradually increased since 
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its inception), and there would have been no data for certain variables such as number of internet 
subscriptions, patents awarded, and research and development spending. Total factor productivity 
scores are only available for about eleven OECD nations and so are not used here.
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