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SOFI can be computed at the global, national, regional, or even sectoral level. National SOFIs
could help establish priorities for policy and investment decisions intended to improve a country
as a whole. This could encourage countries to ask themselves what it means to say a nation is
better off or worse off in 10 years—and to answer that question in more objective, quantifiable
terms.
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Americas Selected Countries’ National SOFIs
2006
SOFI can be computed at the global, national, regional, or even sectoral level. National SOFIs
could help establish priorities for policy and investment decisions intended to improve a country
as a whole. This could encourage countries to ask themselves what it means to say a nation is
better off or worse off in 10 years—and to answer that question in more objective, quantifiable
terms.
In 2004, the Venezuela Node of the Millennium Project together with Deloitte & Touche C.A.
computed SOFIs for selected countries in the Americas (Argentina, Brazil, Canada, Chile,
Colombia, Ecuador, Mexico, Peru, United States, and Venezuela). This exercise allowed
assessment of data availability and comparability, as well as analysis of which factors in each
country determined favorable or unfavorable changes. In 2005, the calculations and forecasts
were reviewed based on new data available for each country, and the national SOFIs computed
in 2004 (which used estimated data for 2002) were compared with national SOFIs using actual
data for 2002. Figure 2.2.1 shows the national SOFIs as well as the comparison between the
forecasted and actual data.
Figure 2.2.1 National SOFI Backtesting: Projected 2002 versus Real 2002 Values
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Calculating national SOFIs also allows a comparison between the performance of different
countries. National SOFIs also address a problem with the global SOFI: variations among
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regions and nations. Figure 2.2.2 shows the comparison between the SOFI of the 10 American
countries.
Figure 2.2.2 Countries’ Non-adjusted SOFI Absolute Values

Interest in creating national SOFIs has spread; Canada, China, Egypt, Hungary, Kuwait, South
Korea, and Turkey have all expressed interest in developing their own indexes using national
data. Turkey finished its SOFI calculation just before this report went to print.
Conclusions
It may be time to review the menu of variables included in the index and the judgments pertinent
to the SOFI. We are not inclined to change the menu of variables capriciously, since an index is
meant to track change over a significant period of time. Nevertheless, a new look may be
appropriate.
There is more work to be done in reviewing the variables to include and in validating the data
sources used to construct new global and national indexes. But the project has already been
successful in several ways: it has raised methodological questions (not all of which have been
answered); it has presented the dilemma “what is concretely meant by a desirable whole future,”
not just the future of some area; it has asked about developments that can improve the outlook;
and, finally, it has identified policies that may be directed toward improving the likelihood of
favorable developments and diminishing the likelihood of unfavorable developments. It has
raised awareness of the interconnected nature of the elements that forge the future.
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Americans National SOFIs––2005

--Argentina, Brazil, Canada, Chile, Colombia, Ecuador, Mexico, Peru, USA and Venezuela-Development of National SOFIs
some characteristics, effects of changes in datasets
and backtesting of results
Study conducted by the Venezuela Node of the Millennium Project
in collaboration with Venezuela Deloitte & Touche C.A.
The Millennium Project is producing the Global State of the Future Index (SOFI) since 2001. In
2004, the Venezuela Node of the Millennium Project (Jose Cordeiro and Edgar Cotte) together
with Deloitte & Touche C.A. (the Venezuelan member of Deloitte), started to build such an
index at national level. In 2004 they produced National SOFIs for selected countries in the
Americans (Argentina, Brazil, Canada, Chile, Colombia, Ecuador, Mexico, Peru, USA and
Venezuela). In 2005, this effort was expanded to other major world countries and the work is still
in progress. This chapter presents the results so far as well as an interesting exercise of
backtesting of the previous SOFIs.
Executive Summary
Introduction
Results and Discussion
Conclusions and Recommendations
Appendix
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EXECUTIVE SUMMARY
Chapter 2.1 illustrated how changes in historical data influence the global SOFI. This chapter
reinforces that analysis by showing changes at the national level. In 2004, the Venezuela Node of
the Millennium Project together with Deloitte & Touche C.A. created indexes for selected
countries in the Americas (Argentina, Brazil, Canada, Chile, Colombia, Ecuador, Mexico, Peru,
United States, and Venezuela). This year, the calculations and forecasts were reviewed based on
new data available for each country. Changes occurred mainly due to adjustments or
modifications in economic and societal data, which are subject to redefinition or to re-evaluation.
Sometimes these redefinitions produced a discontinuity in a particular series or changed trends.
In addition, the national SOFIs reported in the 2004 State of the Future (which used estimated
data for 2002) were compared with national SOFIs computed this year using actual data for
2002.
While the methodology used in computing the global SOFI has evolved yearly, the original
methodology was used both last year and this year for comparison purposes. Clearly, the
improvements developed in the 2002, 2003, and 2004 editions should be included in future
exercises of this sort. However, assessment of availability, comparability, quantity, and quality
of national data is important for improving data collection, sophistication in computation, and
ultimately decisionmaking—the final purpose of the SOFI at any level in which it would be used.
This chapter presents more details of the analysis presented in Chapter 3: National SOFIs, of the
print section of the 2005 State of the Future.
Selection of Variables
The definitions of the variables and data sources used in constructing the 2005 country-specific
SOFI are in general the same as those used in the 2004 exercise. The complete set of 20 variables
used in global SOFI exercises (see Chapter 2.1) was taken as a starting point for the national
SOFIs. Their stability since 2001 indicates that they represent a strong set and warrants their
application to specific countries. The idea was to compare the national SOFIs with the global
SOFI as far as possible; to do this, the variables ought to be comparable, and any modification,
elimination, or addition of new variables was to be done only if necessary. Problems with data
collection in 2004 for the 10 countries included in the research restricted the number of usable
variables from 20 to 12:


Infant mortality



Food availability



GDP per capita



Mean monthly carbon dioxide in atmosphere



Annual population addition
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Percent unemployed



Literacy rate, adult total



Annual AIDS deaths



Life expectancy



Debt-to-GDP ratio



Share of population living in countries that are not free



School enrollment

Available Information per Country
Including a larger list of countries complicated national SOFI calculations because available data
for the years of interest are considerably different for each country. The complete list of
countries and the corresponding number of variables with 15–20 or 10–14 annual data points is
given in the CD detailed version. Availability issues of different national data necessary for
comparison of countries are also treated in Chapter 7 on the Sustainable Development Index.
Comparison of 2004 and 2005 Datasets
Examination of the two databases for the national SOFIs of the Americas in 2004 and 2005
indicates that data from the same sources can change in a significant way from year to year,
including whole sets of historical data series. (See Chapter 2 for a similar analysis of the data
used in calculating the global SOFI.) For 2004 and 2005, the data sets for CO2, annual AIDS
deaths, and freedom were identical; the most significant differences for the data sets that changed
were as follows:2
 Maximum negative variation:
- Food availability (–4%) Argentina
- GDP per capita (–24%) Brazil
- Annual population addition (–31%) Argentina
- Unemployment (–18%) Brazil
- Debt-to-GDP ratio (–19%) Ecuador


Maximum positive variation:
- Food availability (+12%) Canada
- GDP per capita (+51%) Venezuela
- Annual population addition (+19%) Venezuela
- Unemployment (+20%) Mexico
- Debt-to-GDP ratio (+243%) Peru

These variations could be due to revisions of the data by the original sources caused by
redefinition, recalculations based on country-specific variations in economic policies, or
economic discontinuities due to devaluations, debt default, or similar causes.
To see how the changes of the variables influence the forecasts, the calculations made last year
for 2002 were compared with the real values of the variables collected for 2002. The next section
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presents comparisons for all data series in all 10 countries analyzed. The figure below illustrates
the changes in absolute values of the SOFI projected and the SOFI calculated using actual data
for 2002. It also shows a comparison of the non-adjusted value of each country’s 2002 SOFI
point.
National SOFI Backtesting: Projected 2002 versus Real 2002 Values
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The next two figures show the variations produced by changes in data sets of the SOFI for
Argentina and Ecuador, the countries that had the most significant differences between the data
projected and the real data. Argentina had a considerably lower real SOFI point for 2002 than the
one projected, while Ecuador’s real situation was better than projected.
Argentina SOFI Using Projected Data, with Real Data Point for 2002
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Ecuador SOFI Using Projected Data, with Real Data Point for 2002
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The real examples of Argentina and Ecuador are worth considering. In the first case, Argentina
went through a massive devaluation of its currency when the currency board was abandoned, and
the peso went abruptly from 1-to-1 to the US dollar to almost 3-to-1. This sudden change
decreased significantly the GDP and increased the foreign debt ratio. Ecuador, on the other hand,
actually experienced strong growth thanks to the monetary stability created by the complete
dollarization of its economy, which made the GDP increase and the foreign debt ratio decrease.
The variables that had the most significant impact on the difference between the 2002 projected
and real SOFI for each country are shown in Table 1.
Table 1. Impact of Variables’ Changes on National SOFIs
Variation in
Variable that
Impact on
variable that most
Country
SOFI
most changed
changed
Argentina
debt/GDP
+252%
–
Brazil
debt/GDP
+65%
–
Canada
AIDS deaths
–92%
+
Chile
debt/GDP
+132%
–
Colombia
AIDS deaths
–77%
+
Ecuador
debt/GDP
–36%
+
Mexico
AIDS deaths
–52%
+
Peru
AIDS deaths
+1,321%
–
USA
AIDS deaths
–60%
+
Venezuela
school enrollment
+148%
+
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It is important to identify the variables that contribute to an improvement or deterioration of the
SOFI. These positive and negative impacts are a very useful guide to separate effects due to
dataset variations and real changes that were not present in the historical data series, including
unexpected events that change the extrapolations of the variables. These factors could be a useful
guide to the application of other techniques like trend or cross-impact analyses or as elements in
the construction of scenarios.
Previous work with the global SOFI indicates that there is a delicate balance between the
variables that create positive and negative impacts. The sensitivity analysis done for the 12
variables used to calculate the SOFIs of the 10 American countries reported in 2004, although
not conclusive, also indicated the very high sensitivity to one or several variables, but very low
sensitivity to others. This leads to the suggestion that the variable weights be reviewed and
adapted to the particularities of each analyzed country.
In 2005, the exploration of national SOFIs continues with the addition of 22 other countries: 10
more from the Americas (Bolivia, Costa Rica, Cuba, El Salvador, Guatemala, Honduras,
Nicaragua, Panama, Paraguay, and Uruguay); 5 from Asia (China, India, Japan, Republic of
Korea, and Russian Federation); 3 from Africa (Egypt, Nigeria, and South Africa); and 4 from
Europe (Germany, Portugal, Spain, and the United Kingdom).
The national SOFIs exercise revealed that the most difficult factor in the construction of
comparable national SOFIs is availability and compatibility of country-specific data sets. In
addition, significant changes of data from the same sources from one year to another renders the
calculations, extrapolations, and comparisons even more difficult. Hence, in our globalized
world it is important to use international standards for definition and collection of statistical data
at national levels.
Exchange rate volatility has proved to be a major factor in all the monetary and economic
variables considered. The different experiences of Argentina and Ecuador clearly indicate the
extreme cases of devaluation and dollarization. That is also why the World Bank uses the Alfa
methodology for computing three-year averages for the GDP values; this averages the GDP
values for three consecutive years (the year considered, plus one year before and one year after).
Nevertheless, the present exercise to develop a national SOFI methodology, although very crude,
indicates that the study of national and regional SOFIs is a promising area of future research for
decisionmaking and priority setting. Similarly, company SOFIs and even individual SOFIs could
eventually be developed.
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INTRODUCTION
Since 2001 the Millennium Project has produced a State of the Future Index (SOFI) for the world
as a whole, and 2005 is the second year in which it is experimenting with the construction of a
National SOFI. The Venezuela Node of the Millennium Project (Jose Cordeiro and Edgar Cotte)
together with Deloitte & Touche C.A. (the Venezuelan member of Deloitte), started to build such
an index in 2004 for selected countries in the Americas (Argentina, Brazil, Canada, Chile,
Colombia, Ecuador, Mexico, Peru, USA and Venezuela).
In 2005, the computation of national SOFIs was extended to other major countries in the world,
and to determine if problems diminish with more country data sets, but the availability and
comparability of country specific data turned out to be the most difficult factor for the
construction of the National SOFIs. It proved to be a far more difficult task than expected and the
advance in the calculation of the SOFI for other countries has been slow. Not only the same
problem of data availability was encountered with every other country considered, if the
possibility of comparison with the global SOFI or the previous year National SOFI is
maintained, but it was also found that data from the same sources can change in a significant way
from one year to other. This was mainly observed for data of economic or social nature, which is
subject to redefinitions or sudden changes due to national specific problems or variations in
public policies. As sometimes these redefinitions not only produce a discontinuity in the
particular trend, but are also extended to the whole set of historical data, it was decided to search
its effect in the calculations of the previous year SOFI and its consequences in the extrapolation
of the trend.
Additionally, we have tried to differentiate between the effects of these factors in the SOFI
calculations and those due to the inability of an extrapolation to fit real data produced afterwards.
In order to achieve this goal, the SOFI computed for 2002, based on the data of the 1982 – 2001
trend reported in the 2004 National SOFI, was compared with the value calculated using the
2002 real value of the different variables. This is normally referred to as backtesting.
Differences, when not due to redefinition of the variable or any of its components, could be an
indication of factors not present in the past that can so be identified and explored using other
tools of the futurist toolbox, like, for example, trend or cross impact analysis. The results
obtained, their consequences, and the availability, quantity and quality of variables for 32
countries, including representative countries in three other continents are included in this work.
RESULTS AND DISCUSSION
The Millennium Project has completed four global SOFI exercises, reported in the State of the
Future 2001, 2002, 2003 and 2004 editions; and one National SOFI exercise, reported in the
State of the Future 2004 edition. Based on the reasons stated in the first National SOFI exercise,
the same original process is been followed repeating the assumptions of the 2001 exercise for the
particular country–specific SOFIs. Clearly, the improvements developed in the 2002, 2003 and
2004 editions should be included in the following exercises. However, the problems encountered
with the availability, comparability, quantity and quality of national data for the different
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variables prompted the project to review not only the selection of the variables, but their effects
in the selection of countries and the calculation of the SOFI. The results thus obtained and a
discussion of some of its consequences follows.
Selection of Variables. The definitions of the variables and data sources used in constructing the
2005 country–specific SOFI are in general the same used in the previous 2004 exercise. By
design, the complete set of 20 variables used in previous global SOFI exercises was taken as a
starting point for the country–specific SOFIs. Their stability since 2001 indicates that they
represent a strong set and warrants their application to specific countries. The idea was to take
the possibility of comparison with the global SOFI as far as possible; and to consider any
modification, elimination or addition of new variables only if necessary. Problems with data
collection in 2004 restricted the number of usable variables from 20 to 12 for the 10 countries
included in the research, and in 2005 to only 10 variables for the 32 countries included in the
research. These 10 variables were:
1. Food availability
2. GDP per capita
3. Mean monthly carbon dioxide in atmosphere
4. Annual population addition
5. Literacy rate, adult total
6. Annual AIDS deaths
7. Share of population living in countries that are not free
8. Infant mortality
9. Unemployment
10. Debt to GDP ratio
Due to the lack of enough information available, we set a benchmark for the number of data
needed in order to predict with certainty the behavior of the variables. This benchmark was set at
15 years of available data out of 20 historical years for most of the countries, or at least 10 years
of available data for some of the variables in some countries (see below).
Available information per country. The evaluation of a larger country dataset compounded the
problem because available data is in general different for each country, so that for a given set of
countries it is not always possible to find the same quantity of variables with a similar quantity of
data points, defined as the number of years with useful data out of the two decades before the
study. The historical data series found for each variable and each of the 32 countries considered
are given as Appendix and the situation was basically the same as that described previously for
the year 2004 data. For the 20 variables originally defined for the SOFI, only 10 are usable with
ten or more data points, but not for every country. The complete list of countries and the
corresponding number of variables with 15 – 20 or 10 – 14 data points is given in Table 2.
Comparable information as for the 2004 National SOFIs is lacking for most of the representative
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countries in Asia, Africa and Europe. To keep the possibility of comparison with the global
SOFI, a major effort should be undertaken to expand the present database for a more
representative and comparable SOFI for all countries.
Table 2. Availability of variables for selected countries in different continents
# variables with 15 # variables with 10
Continent
Country
– 20 data points
– 14 data points
Argentina*
9
1
America
Bolivia
8
1
Brazil*
9
1
Canada*
10
0
Chile*
10
0
Colombia*
10
0
Costa Rica**
10
0
Cuba
7
1
Ecuador*
8
2
El Salvador**
8
2
Guatemala
8
1
Honduras**
8
2
Mexico*
9
1
Nicaragua**
9
1
Panama**
10
0
Paraguay**
9
1
Peru
9
1
Uruguay**
9
1
USA*
10
0
Venezuela*
10
0
China**
8
2
Asia
India
8
0
Japan**
10
0
Republic of Korea
5
0
Russian Federation
6
1
Egypt
8
0
Africa
Nigeria
8
1
South Africa
7
1
Germany
8
1
Europe
Portugal**
9
1
Spain
8
0
United Kingdom
9
0
*: countries selected for the 2004 National SOFI
**: countries that fulfill similar conditions as those selected for the 2004 study
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Comparison of 2004 and 2005 datasets. Appendix B shows the database of historical data
series for each variable used in the 2004 National SOFIs and the Appendix shows the
corresponding database of historical data series for each variable used in the 2005 National
SOFIs. Examination of these two data bases indicates that data from the same sources can
change in a significant way from year to year, including the whole set of historical data series for
the 10 countries originally studied. Due to this finding, we decided to take a closer look at these
variations and their impact on the SOFI calculations. Table 3 summarizes the comparison of
historical data series for some of the variables used in the 2004 and 2005 National SOFIs.
Table 3: Comparison of historical data series for some of the variables used in the
2004 and 2005 National SOFI
Country

Max positive
variation* %

Country

Food availability

Maximum
negative
variation* %
–4

Argentina

+12

Canada

2

GDP per capita

–24

Brazil

+51

Venezuela

3

CO2 in atmosphere

4

Annual population addition

5

Annual AIDS deaths

0

0

6

Freedom

0

0

7

Unemployment

–18

Brazil

+20

Mexico

8

Debt to GPC ratio

–19

Ecuador

+243

Peru

#

Variable

1

0
–31

0
Argentina

+19

Venezuela

*: 100x(2005 SOFI value – 2004 SOFI value)/(2004 SOFI value), for every year with data in the range 1982 – 2002

Variation in food availability was in general below 1% except for Argentina, Canada and Peru.
According to databases, the numbers for Peru and Canada showed diverging trends after 1999,
up to –3% for Peru in 1999 and up to 12% for Canada in 2001. The values for Argentina were
below 1% with the exception of –4% in 2001. Annual population addition presented a similar
behavior: for Argentina it showed a decreasing trend from values close to 1% in 1982 – 1984,
down to values of –31% in 2001; and for Venezuela, it showed a decreasing trend from values
close to 19% in the period 1982 – 1985, down to –4% in 2000. Most of the other countries
(Brazil, Canada, Mexico, Peru and the USA) showed no variation for this variable.
The GDP behavior was very different. The variation was relatively constant for every data point
for the whole period of 20 years of historical data for every country; however, there were also
large variations. For example, it was close to only 1% for Canada, but –24% for Brazil and +51%
for Venezuela.
Finally, unemployment and Debt/GDP ratio did not showed any general trends, but very
noticeable fluctuations in the ranges (–17 to +20) and (–20 to +243) respectively for almost
every country. However, the Debt/GDP ratio was constant at 0% for Canada and USA for the
whole period, while Latin American countries had very larger fluctuations.
The origin of these variations was not investigated here, but it is possible to hypothesize that they
could be due to revisions of the data by the original sources, redefinition of economic variables,
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recalculations based on country specific variations in economic policies, or economic
discontinuities due to devaluations, debt default or similar causes. Nonetheless, if their impact is
important in the SOFI calculations, as they appear to be (see below), it should be further
investigated.
Data Backtesting. To continue with the evaluation of the variables, it was decided to test the
SOFI 2002 forecasts for the 10 countries studied the previous year with data up to 2001. These
results were compared with those of the same calculation using the real values of the variables
found for year 2002.
Data from Argentina (Table 4) was a clear example of the overriding effect on the SOFI of one
variable (Debt/GDP ratio) when no equivalent compensating effects appear in the other
variables. A 252% increment in the Debt/GDP ratio produced a drop of 47% in the future
perspectives for Argentina as measured by the SOFI. No other variable had a significant enough
variation as to compensate for this deviation. Another interesting case was Colombia (Table 5),
where the real change in the number of AIDS deaths has to be studied. In spite of being the most
important variation (–77%) with a presumably significant positive impact on the SOFI, this
indicator dropped almost 10%. In this case, the other significant variation was in school
enrollment that increased by 29%, which was more important to the SOFI in spite of its
relatively low value.
Data from Peru (Table 6) was also indicative of the SOFI low sensitivity to variations in AIDS
value. The negative impact of an increase of 1324% in AIDS deaths was only reflected in a very
small (–0.8%) decrease in the SOFI for Peru, without any other compensating effects of other
variables. Perhaps, and this could be evaluated in the future, the weight of the AIDS indicator
should be reevaluated in view of these results. The weight of school enrollment appears
reasonable based also in the case of Venezuela (Table 7). An increase of 148% produced a
positive impact of 4.6% in the future perspectives of Venezuela as measured by the SOFI, in
spite of the negative impact of an increase of 121% in unemployment. No other major problems
with the respective weights were evident from these considerations.
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Table 4: Comparison of the Argentina SOFI for 2002 based on the historical data 1982 – 2001,
with the value calculated using the 2002 real data for the different variables
Argentina
Infant Mortality
Food Availability
GDP per Capita
Access to Safe Water
CO2 Emissions
Added Population
Unemployment
Literacy Rate
AIDS Deaths
Life Expectancy
Armed Conflict
Debt / GDP
Forest Land
Poverty
Terrorist Attacks
Crime
People Not Living Free
School Enrollment
Access to Health Care
Nuclear Proliferation
SOFI

Chapter 2.2 National SOFIs

YEAR 2002
SOFI
Real
Projection
data
15.65
16.50
3,181.55
2,992.10
8,085.95
6,635.86

Absolute
error

Relative
error

Impact
on SOFI

0.85
(189.45)
(1,450.09)

5.4%
–6.0%
–17.9%

–
–
–

0.32
20.00
97.00
1,380.00
74.00

(0.00)
(0.14)
6.71
(0.13)
(68.33)
(0.24)

–2.9%
–30.6%
50.5%
–0.1%
–4.7%
–0.3%

+
–
–
–
+
–

41.76

146.99

105.23

252.0%

–

1.83
71.30

3.00
80.75

1.17
9.45

63.9%
13.3%

–
+

0.14
0.45
13.29
97.13
1,448.33
74.24

82.24

0.14

43.56

–38.68

–47.0%
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Table 5: Comparison of the Colombia SOFI for 2002 based on the historical data 1982 – 2001,
with the value calculated using the 2002 real data for the different variables
Colombia
Infant Mortality
Food Availability
GDP per Capita
Access to Safe Water
CO2 Emissions
Added Population
Unemployment
Literacy Rate
AIDS Deaths
Life Expectancy
Armed Conflict
Debt / GDP
Forest Land
Poverty
Terrorist Attacks
Crime
People Not Living Free
School Enrollment
Access to Health Care
Nuclear Proliferation
SOFI
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YEAR 2002
SOFI
Real
Projection
data
17.99
18.50
2,640.24
2,584.00
2,357.70
1,973.60
0.06

Absolute
error

Relative
error

Impact
on SOFI

0.51
(56.24)
(384.10)

2.8%
–2.1%
–16.3%

–
–
–

(0.00)

+
+
–
–
+
+

0.06
0.74
14.68
92.52
310.82
71.70

0.76
15.00
92.00
72.00
72.00

(0.52)
(238.82)
0.30

–1.7%
2.3%
2.2%
–0.6%
–76.8%
0.4%

37.75

41.32

3.57

9.5%

–

4.00
73.71

4.00
53.50

(20.21)

0.0%
–27.4%

–
–

67.86

61.43

(6.43)

–9.5%

0.02
0.32

–
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Table 6: Comparison of the Peru SOFI for 2002 based on the historical data 1982 – 2001, with
the value calculated using the 2002 real data for the different variables
Peru
Infant Mortality
Food Availability
GDP per Capita
Access to Safe Water
CO2 Emissions
Added Population
Unemployment
Literacy Rate
AIDS Deaths
Life Expectancy
Armed Conflict
Debt / GDP
Forest Land
Poverty
Terrorist Attacks
Crime
People Not Living Free
School Enrollment
Access to Health Care
Nuclear Proliferation
SOFI
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YEAR 2002
SOFI
Real
Projection
data
24.77
26.00
2,540.42
2,570.90
2,156.62
2,130.67

Absolute
error
1.23
30.48
(25.95)

Relative
error

Impact
on SOFI

5.0%
1.2%
–1.2%

–
+
–

4.5%
–6.0%
–2.9%
–6.7%

–
–
+
–

1323.7%
1.6%

–
+

–10.4%

+

–8.1%

–
–

–
0.03
0.43
9.27
91.10
295.00
68.91

0.03
0.40
9.00
85.00
4,200.00
70.00

0.00
(0.03)
(0.27)
(6.10)

54.98

49.29

2.00
74.93

2.00
68.90

3,905.00
1.09
–
(5.69)
–
–
–
–
–
(6.03)

67.20

66.69

(0.52)

–0.8%
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Table 7: Comparison of the Venezuela SOFI for 2002 based on the historical data 1982 – 2001,
with the value calculated using the 2002 real data for the different variables
Venezuela
Infant Mortality
Food Availability
GDP per Capita
Access to Safe Water
CO2 Emissions
Added Population
Unemployment
Literacy Rate
AIDS Deaths
Life Expectancy
Armed Conflict
Debt / GDP
Forest Land
Poverty
Terrorist Attacks
Crime
People Not Living Free
School Enrollment
Access to Health Care
Nuclear Proliferation
SOFI

YEAR 2002
SOFI
Real
Projection
data
18.32
18.50
2,352.19
2,336.00
3,422.96
4,503.00
0.15
0.47
7.23
93.58
396.84
74.01

0.46
16.00
93.00
396.84
74.00

30.51

35.62

3.00
24.08

3.00
59.62

64.78

0.16

67.77

Absolute
error
0.18
(16.19)
1,080.04
0.01
(0.01)
8.77
(0.58)
–
(0.01)
5.11

–
35.54

2.99

Relative
error

Impact
on SOFI

1.0%
–0.7%
31.6%

–
–
+

9.7%
–1.8%
121.2%
–0.6%
0.0%
0.0%

–
–
–
–
–
–

16.8%

–

0.0%
147.6%

–
+

4.6%

Main results from the 10 countries reported in the 2004 State of the Future are summarized in
Table 7 from the respective Appendix. The numbers here confirm the previous appreciations
concerning the impact of the SOFI variations.
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Table 8: 2002 SOFI variation, and main responsible variable for the 10 countries studied in
2004 based on the historical data 1982 – 2001, when recalculated using the 2002 real data for
the different variables
Country
SOFI
SOFI
Variable that
Variation in Impact on
absolute
% relative
most changed
variable that
SOFI
variation
variation
most changed
Argentina
–39
–47
Debt/GDP
+252%
–
Brazil
–6
–9
Debt/GDP
+65%
–
Canada
+2
2
AIDS deaths
–92%
+
Chile
–11
–16
Debt/GDP
+132%
–
Colombia
–6
–10
AIDS deaths
–77%
+
Ecuador
+10
+20
Debt/GDP
–36%
+
Mexico
+4
+5
AIDS deaths
–52%
+
Peru
–1
–1
AIDS deaths
+1321%
–
USA
+5
+4
AIDS deaths
–60%
+
Venezuela
+3
+5
School enrollment
+148%
+

CONCLUSIONS AND RECOMMENDATIONS
The results from the first National SOFIs in 2004 and from the investigation of the quality of
variables in 2005 indicate that in order to have a national and regional SOFI, much remains to be
done. However, the Global SOFI Methodology is fully applicable to National SOFIs as stated in
the 2004 State of the Future, and no country specific methodological requirements need to be
taken into account at this stage of development. Availability and comparability of data continued
to be a problem with other 22 countries, including 12 from three other continents (5 from Asia, 4
from Europe and 3 from Africa). The main problem in the application of the methodology is not
just the availability of country specific historical data for some variables, but the quality and
variations upon actualization. The necessity of a sensitivity study for certain variables should be
considered in order to take into account the possible variations in the datasets. Such sensitivity
analysis applies mainly to the economic and social variables, which are very prone to be restated
due to various reasons, including political reasons. The effect of dataset variations could be very
significant for the SOFI calculations, as seen previously, and it could be evaluated each year.
Similarly, the weights of certain variables should also be reconsidered as exemplified by the low
sensibility found for the AIDS variable of some National SOFIs.
The results obtained in the calculation of National SOFIs with real data, as compared to the
predicted results from data series of previous years, warrant further research in this area
Variables whose improvements contribute to a better future outlook and variables which produce
a worsening due to their deterioration can readily be identified. These positive and negative
impacts are a very useful guide to separate effects due to dataset variations and real changes that
were no present in the historical data series; including unexpected events that change the
extrapolations of the variables. These factors could be a useful guide to the application of other
techniques like trend or cross impact analyses, or as elements for the construction of scenarios.
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The variety and variations of trends and specificities in historical data series are a rich source of
elements for comparison and further developments.
Previous work with a global SOFI indicates that there is a delicate balance between the variables
that create positive and negative impacts. The sensitivity analysis done for the 12 variables used
to calculate the SOFIs of the 10 American countries reported in 2004, although not conclusive,
also indicated the very high sensibility to one or several variables, but very low sensibility to
others. Worth considering was the relatively low impact of AIDS deaths on the SOFI, and such
results should be considered in the next SOFI exercises, including the global SOFI.
Conclusions from the present exercise within the scope of the national SOFI methodology
development, although very crude, indicate that the study of national and regional SOFIs stands
out as a very promising area of futures research. This should be considered since it could also
synergistically interact with the global SOFI development.
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Appendix The Americas SOFI 2005
2005 National SOFI data sources and definition summary table
green -- variables with 15––20 years of historical data for all or most of the countries considered
are indicated in
blue -- variables with less than 10 yeas of historical data are indicated in blue
red -- variables without significant or usable data.

1

2

3

Variable
Definition
Infant Mortality Rate Infant mortality rate is the number of
(deaths per 1,000 live infants who die before reaching one year
births)
of age, per 1,000 live births in a given
year; includes both male and female
deaths. (World Bank, World
Development Indicators)
Food availability
Estimates of per caput food supplies
Cal/cp Low Income available for human consumption. Calorie
Countries
supplies are reported in kilocalories.
Nationals living abroad during the
reference period are excluded, but
foreigners living in the country are
included. Per caput supply figures
represent only the average supply
available for the population as a whole
and do not necessarily indicate what is
actually consumed by individuals. (FAO).
GDP per capita, PPP GDP per capita based on purchasing
(constant 1995
power parity (PPP). GDP PPP is gross
dollars)
domestic product converted to
international dollars using purchasing
power parity rates. An international dollar
has the same purchasing power over GDP
as the U.S. dollar in the United States.
GDP measures the total output of goods.
Gross domestic product at purchaser
prices is the sum of gross value added by
all resident producers in the economy plus
any taxes and minus any subsidies not
included in the value of the products. It is
calculated without making deductions for
depreciation. Data are in current
international dollars
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Source
World Bank, CD
International Data Base.

Remarks

Food and Agriculture
Organization; On line at:
http://faostat.fao.org/default
.jsp?language=EN

World Bank, CD
International Data Base.

21

2012 State of the Future

4

5

6
7

8

9

Variable
Percentage of
Households w/
Access to Safe
Water (15 Most
Populated
Countries)

Definition
Access to safe water is the share of the
population with reasonable access to an
adequate amount of safe water (including
treated surface water and untreated but
uncontaminated water, such as from
springs, sanitary wells, and protected
boreholes). In urban areas the source may
be a public fountain or standpost located
not more than 200 meters away. In rural
areas the definition implies that members
of the household do not have to spend a
disproportionate part of the day fetching
water. An adequate amount of water is
that needed to satisfy metabolic, hygienic,
and domestic requirements, usually about
20 liters of safe water a person per day.
The definition of safe water has changed
over time. The countries included are:
Bangladesh, Brazil, China, Germany,
India, Indonesia, Iran, Japan, Mexico,
Nigeria, Pakistan, Philippines, Russia,
United States, and Viet Nam.
Mean Monthly
Atmospheric carbon dioxide determined
Carbon Dioxide in
from the continuous monitoring programs
Atmosphere (ppm) of the four NOAA baseline observatories
of the Climate Monitoring and
Diagnostics Laboratory, US Department
of Commerce.
Annual population Mid–year to mid–year differences in
additions millions
world population.
Percent unemployed The "unemployed" comprise all persons
above a specified age who during the
reference period were: "without work",
"currently available for work", and
"seeking work", The unemployment rates
are calculated by relating the number of
persons in the given group who are
unemployed during the reference period
(usually a particular day or a given week)
to the total of employed and unemployed
persons in the group at the same date.
(ILO) The included only urban areas in
China. Data include: Bangladesh, Brazil,
China, Germany, Indonesia, India, Japan,
Mexico, Philippines, Pakistan, and United
States.
Literacy rate, adult Adult literacy rate is the percentage of
total (% of people
people aged 15 and above who can, with
aged 15 and above in understanding, read and write a short,
low and middle
simple statement on their everyday life
income countries)
(UNESCO)
Annual AIDS deaths Annual number of deaths from AIDS
(millions)
related diseases
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Source
World Bank, CD
International Data Base.

Remarks
Except for
Canada and
USA, data only
for 1990 and
2000.

World Bank, CD
International Data Base.

World Bank, CD
International Data Base.
World Bank, CD
International Data Base.
ILO, WDI, ECLAC (Data
for Cuba)
http://www.eclac.cl/badestat
/anuario/cuadros/E119P0T
X.xls

World Bank, CD
International Data Base.

Pan American Health
Organization. 2003 and Non
Latin Countries: UN AIDS
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10

Variable
Life Expectancy
(World)

11

Number of Armed
Conflicts (at least
1000 deaths/yr)

12

Debt to GNP Ratio:
(%) Developing
Countries

13

Forest Lands
(Million Hectares)

14

People living on less
than $2 per day
(Billions, less China)

15

Terrorist Attacks,
number of people
killed or wounded

16

Violent Crime Rate,
17 Countries (per
100,000 population)

Definition
Life expectancy at birth indicates the
number of years a newborn infant would
live if prevailing patterns of mortality at
the time of its birth were to stay the same
throughout its life. (World Bank)
A major armed conflict is defined as the
use of armed force between two or more
organized armed groups, resulting in the
battle–related deaths of at least 1000
people in any single year and in which the
incompatibility concerns control of
government, territory or communal
identity. (Stockholm International Peace
Research Institute)
Total external debt stocks (EDT) consist
of public and publicly guaranteed long–
term debt, private nonguaranteed long–
term debt, the use of IMF credit, and
estimated short–term debt. Total debt
service (TDS) shows the debt service
payments on total long–term debt (public
and publicly guaranteed and private
nonguaranteed), use of IMF credit, and
interest on short–term debt. (World Bank)
Global estimate of the land area in forest
inventories. Includes "total forest," the
sum of natural forest and plantations.
The poverty reference lines are set at $1
and $2 per day in 1993 Purchasing Power
Parity (PPP) terms (where PPPs measure
the relative purchasing power of
currencies across countries). (World
Bank).
Premeditated, politically motivated
violence perpetrated against
noncombatant targets by subnational
groups or clandestine agents. The term
“international terrorism” means terrorism
involving citizens or the territory of more
than one country. (U.S. Department of
State).
Reported total crime rate (murder, Rape,
Robbery, assault), 17 countries,
comprising about 4 billion people; the
countries included: Argentina, Australia,
Bangladesh, Chile, China, France,
Germany, India, Italy, Indonesia, Japan,
Korea, Malaysia, Philippines, Poland,
Russia and the United States.
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Source
World Bank, CD
International Data Base.

Remarks

SIPRI
No data found
http://first.sipri.org/index.ph for Latin
p
American
Countries

World Bank, CD
International Data Base.

Except for
Canada and
USA, data from
1985 and
afterwards.

World Bank, CD
International Data Base.

Data only for
1990 and 2000.

World Bank, CD
International Data Base.

Data very scarce

Not data found
for Latin
American
Countries

Not found
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17

Variable
Percent of World
Population Living in
Countries that are
Not Free

18

Net school
Enrollment,
secondary (% school
age)

19

Percentage of
population with
access to local health
care (15 most
populated countries)
Number of agencies
having, though to
have, or seeking
nuclear capacity

20

Definition
Based on a survey and analysis performed
by Freedom House and segmenting
countries into three categories: free, partly
free and not free. Includes consideration
of political rights and civil liberties.
(Freedom House Survey of Freedom, A
Century of Progress)
Net enrollment ratio is the ratio of the
number of children of official school age
(as defined by the national education
system) who are enrolled in school to the
population of the corresponding official
school age. Secondary education
completes the provision of basic
education that began at the primary level,
and aims at laying the foundations for
lifelong learning and human
development, by offering more subject–
or skill–oriented instruction using more
specialized teachers. Based on the
International Standard Classification of
Education (ISCED)
The countries included are: Bangladesh,
Brazil, China, Germany, India, Indonesia,
Iran, Japan, Mexico, Nigeria, Pakistan,
Philippines, Russia, United States, and
Viet Nam.
This variable includes countries and
groups with or thought to be seeking
nuclear weapons capacity.

Source
Freedom House Survey of
Freedom, A Century of
Progress" On line:
http://www.freedomhouse.o
rg/research/freeworld/2004/
table2004.pdf

Remarks

World Bank, CD
International Data Base.

World Health Organization Data 1995 –
2000

Not applicable.

Appendix B II.2.2: Historical data series for each variable used in the
2004 National SOFIs
See the Excel file “Data National SOFI 2004.xls”
Appendix B II.2.3: Historical data series for each variable used in the
2005 National SOFIs
See the Excel file “Data National SOFI 2005.xls”
Appendix B II.2.4: Comparison of Historical data series for each variable used in
the 2004 and 2005 National SOFIs
See the Excel file “Comparison National SOFI 2004_2005.xls”
Appendix B II.2.5: Backtesting of National SOFIs
See the Excel file “Backtesting National SOFI 2005.xls”
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Americans National SOFIs––2004
The Millennium Project is producing the Global State of the Future Index (SOFI) since 2001. In
2004, the Venezuela Node of the Millennium Project (Jose Cordeiro and Edgar Cotte) together
with Deloitte & Touche C.A. (the Venezuelan member of Deloitte), started to build such an
index at national level. In 2004 they produced National SOFIs for selected countries in the
Americans (Argentina, Brazil, Canada, Chile, Colombia, Ecuador, Mexico, Peru, USA and
Venezuela).
Introduction
Design
The Procedure
The Results
Conclusions and Recommendations
Appendix
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INTRODUCTION
Since 2001 the Millennium Project has produced a State Of the Future Index (SOFI) for the
world as a whole. At several Planning Committee meetings the possibility of constructing similar
indices for regions or nations was discussed. The Venezuela Node of the Millennium Project
(Jose Cordeiro and Edgar Cotte) together with Deloitte & Touche C.A. (Venezuelan member of
Deloitte) have built such an index this year for selected countries in the American continent
(Argentina, Brazil, Canada, Chile, Colombia, Ecuador, Mexico, Peru, USA, and Venezuela).
In the sense that the first year’s work, published in 2001, was designed to explore the concept
and applications of such an Index, we explored its application to somewhat smaller geographical
scales.
The current year’s wok for the global SOFI is based on 20 variables (see Box 1 ext page) using
two decades of historical data. This work, as reported in section “2.1.2 State of the Future Index–
–2004” of this chapter yielded the graph shown in Figure 1.
Figure 1: State of the Future Index 2004 (2003=1)
State of the Future Index 2004
1.3
1.2
1.1
Baseline
1.0

LQ
Med

0.9

UQ
0.8
0.7
0.6
1980

1985

1990

1995

2000

2005

2010

2015

This is a moderate view of the global SOFI. Basically, the SOFI is increasing because of
improvements in factors such as life expectancy, education, health and economy; but other
factors have been deteriorating such as carbon emissions, poverty, AIDS, and developing
country debt. Also, there are factors that could lead to a plausible and significant drop in the
future SOFI, like the lack of control on AIDS and the possibility of use of weapons of mass
destructions by individuals, which can produce significant changes from the curve shown in
Figure 1 and are reported in Section “B State of the Future Index” of this chapter.
These factors suggest an agenda for global attention. One important point on this agenda will be
further improvements of the SOFI methodology and extension to regions, nations and groups. An
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index of global conditions can mask variations, for better or worse, among regions and nations,
and the referred extension will be necessary for a comprehensive interpretation of the
aforementioned results.
Promising areas for further development of SOFI are its application to individual countries or
groups, and its use to compare their future outlook to each other as well as to the world as a
whole.
This step implies country rather than global data be used, and the use of weights that are
appropriate to the country or region. There are at least several major possibilities.


If the parameters selected for the national or regional future index are the same as those
used for a global measure, then direct comparisons could be made. For example, are
things improving for our region as much as for the world as a whole? What set of
improvements would change our outlook to be more in line with global prospects?



However, it is quite conceivable that the countries or groups will use different variables;
or that two political groups in a single country, working with the same data set, could
produce quite different SOFIs by weighting the variables according to their views of the
importance of the variables and by their views of the best and worst outlook for each one.
Political differences can be quantified in this way.

These are examples of important challenges the definition of a national SOFI must address.
Taking into account these and other aspects, a first approximation to a national SOFI was
designed to explore the concept and applications of such an Index. The target of this work was to
identify the new possibilities and problems that can arise in the construction of such a national or
regional SOFI and to explore the methodology to perform the analysis using a representative set
of countries in the American Continent, as a first step to compare SOFIs and to ascertain
differences from a global SOFI.
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BOX 1. VARIABLES INCLUDED IN THE 2004 SOFI
1. Infant mortality rate (deaths per 1,000 live births)
2. Food availability (calories per capita in low–income countries)
3. GDP per capita, PPP (constant 1995 dollars)
4. Share of households with access to safe water (15 most populated countries)
5. Mean monthly carbon dioxide in atmosphere (ppm)
6. Annual population addition (million)
7. Percent unemployed (world)
8. Literacy rate, adult total (in low- and middle-income countries)
9. Annual AIDS deaths (million)
10. Life expectancy (world)
11. Number of armed conflicts (those with at least 1,000 deaths per year)
12. Developing-country debt
13. Forestlands (million hectares)
14. People living on less than $2 per day (billion, without China)
15. Terrorist attacks (number of people killed or wounded)
16. Violent crime (per 100,000 population, in 17 countries)
17. Share of population living in countries that are not free
18. Secondary school enrollment (% of school age)
19. Share of population with access to local health care (in 15 most populated countries)
20. Number of countries having or thought to have nuclear capacity
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DESIGN
The original State of the Future Index research introduced five questions and in our current work
we interpreted these in light of specific countries in North and South America. The questions are:
1. What variables should be included in a State of the Future Index?
In the prior research, the SOFI indicators (shown in Box 1) were selected through a series of
international questionnaires and refined through a review of index studies. Except for the
addition of a twentieth variable in 2003, those included in the 2001 SOFI did not change during
the following years. In the aggregate the variables selected have to represent the key elements of
the question the Index is designed to address: does the future seem to be getting better or worse?
For the nations, the question might be identical, but, as stated before, the variables selected could
be different, nation-to-nation. However, the stability of the variables used for the global SOFI
indicates that they represent a strong set and we feel are applicable to specific countries.
Furthermore, if the parameters selected for the national or regional future index are the same as
those used for a global measure, then direct comparisons could be made. So, based on these
premises it was decided as far as possible to use the same set of variables as in the global SOFI
to keep a comparative approach.
2. How can very different variables be combined?
It is necessary to make all the measures included in the SOFI commensurate—that is, expressed
in terms that are comparable. In the Millennium Project approach the best possible value for the
variable equals 100 and the worst, zero. The value of the variable is then expressed as a
percentage of this range. This process has been called scaling and the same procedure was used
for the calculations of the national SOFI. The Global Lookout Panel was also asked to provide
judgments about what the best (norm) and worst (dystopic) status was for each nominated
indicator previously for 2011 and again this year for 2013. We think there could be significant
differences with national values, which are, in fact, scenario-like assumptions about how the
future may evolve. But lacking useful scenarios for this purpose in the target countries, as a first
approximation the same best and worst values were used to combine the variables of the national
SOFI.
3. How can the variables be forecasted?
Measurement is not enough; since we are dealing with the future, the elements of the SOFI must
be forecast. How can this be done? In the first uses of SOFI, the variables were forecasted using
simple curve fitting techniques; in later applications, trend impact analysis and scenarios were
used. In the present instance, given the exploratory nature of the work and the focus on a first
approach for the methodology, the simple curve fitting technique was used.
4. How can the variables be weighted?
The Global Lookout Panel not only provided judgments about the anticipated best (norm) and
worst (dystopic) value of each variable, but also rated the importance of reaching the norm and
dystopic state in 2011. The criteria for assigning a high weight to a variable were: the number of
people affected; the significance of the effect; whether some groups seem to be affected
differentially; the time over which the effect will be felt; and whether the effect is reversible. The
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SOFI uses the concept of nonlinear weighting in order to balance the significance of the
measures that are included. To accommodate this nonlinearity, an S-shaped function was
developed that allows the weight of a variable to vary with the value of the variable. But
weighting leads to other problems: different people may see one or the other of the measures as
being more or less important, or even of different polarity—that is, some may see an increase in
a variable as good while others see it as bad. Since the SOFI is designed to be a globally
aggregated measure, it can mask differences among groups or nations: the SOFI could look very
positive and yet for some groups or nations, the situation could be worsening. Therefore it is
important to recognize that in disaggregated SOFI analyses it will be essential to allow groups or
nations to determine their own data weights. Although in a closer look than the one in which we
are interested here the weighting of the variables may change, country-to-country, for a
beginning, we kept the same weights as in the prior global SOFI.
5. How can double accounting be avoided?
This has to be considered or else one area could be over-represented. There is no formula for
removing redundancies; it requires careful thought and examination of the definitions of similar
or overlapping variables. This is particularly difficult if two variables are similar in most respects
but differ only in nuance. Nevertheless, this step is essential and ultimately relies on judgments
of the analysts to choose variables that best capture the essence of the problem being addressed.
For example, should SOFI include both a measure of carbon dioxide concentration and global
temperature? They measure different things but are important to consider for the SOFI for the
same reason. We considered that for this first approximation to the calculation of national SOFIs,
further elaboration was not warranted and the same set of variables used for the global SOFI was
maintained.
As a conclusion, we can say that by design, the SOFI here reported for some American Continent
countries has the closest correspondence with the global SOFI first developed in 2001.
THE PROCEDURE
The Millennium Project has completed four SOFI exercises, reported in the State of the Future
2001, 2002, 2003 and 2004. Based on reasons stated before, the same process was followed
repeating the assumptions of the 2001 exercise for this particular country-specific SOFI. Clearly,
in the next exercises the improvements developed in 2002, 2003 and 2004 should be included.
Task 1. SOFI Selection of Variables: By design, the whole set of 20 variables used in previous
SOFI exercises (listed in Box 1) was taken as a starting point for this country specific SOFI. The
idea was to take the possibility of comparison with the global SOFI as far as possible; and to
consider the modification, elimination or addition of new variables only if necessary.
Task 2. SOFI Data Collection involves the collection of time series data for the variables that
are to be included in the calculation of the index. Ideally, 20 years of annual historical data will
be required. Definitions of the variables and data sources used in constructing the American
country- specific SOFI are given in the respective Appendix. The main problem was encountered
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in this task: data collection at country level was found to be by far more difficult than for global
variables. Of the 20 variables used in the global SOFI, it was not possible to find a usable data
set for 8 variables. Due to the lack of enough information available, we set a benchmark for the
number of data needed in order to predict with certainty the behavior of the variables. This
benchmark was set at 15 years of available data out of 20 for a complete set. The following 8
variables (see Box 1) do not meet these criteria:
•

Share of households with access to safe water

•

Number of armed conflicts

•

Forestlands

•

People living on less than $2 per day

•

Terrorist attacks

•

Violent crime

•

Share of population with access to local health care

•

Countries having or thought to have nuclear capacity

For these variables, either we did not find any data at all (armed conflicts, terrorist attacks,
violent crime rate and nuclear capacity) or we found less than 15 years of annual historical data
from the 20 years under search. The Appendix B contains the data from the 20 American
Continent countries under consideration.
From the 12 data series that met the established benchmark criteria in 8 countries, 7 variables
were found with the complete set of 20 years of historical data. These are:
•

Food availability

•

GDP per capita

•

Mean monthly carbon dioxide in atmosphere

•

Annual population addition

•

Literacy rate, adult total

•

Annual AIDS deaths

•

Share of population living in countries that are not free

For the remaining 5 variables for which the data series were not continuous, linear interpolations
were made to complete the required 20 years historical data series based on available time data
series from the literature (Sections 1 and 2 in the respective Appendix B), as indicated in Figure
2.
Figure 2: Variables, countries and years for which data was estimated to calculate the national
SOFIs.
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Infant Mortality
Argentina

1983, 1984, 1986,
1988, 1989, 1991,
1994

Brasil

1983, 1984, 1986,
1988, 1989, 1991,
1993, 1994, 1996,
1998, 1999

Canada

1999

Unemployment

AIDS Deaths

1993, 1996

Life Expectancy

Debt/gdp

1983, 1984, 1986,
1988, 1989, 1991,
1993, 1994, 1996,
1998, 1999

1986, 1987

1983, 1984, 1986,
1988, 1989, 1991,
1993, 1994, 1996,
1998, 1999

1986, 1987

1983, 1984, 1986,
1993, 1994, 1996,
1998, 1999

Chile

1989, 1990, 1992,
1993, 1994, 1995

1986, 1987, 1988,
1989

1983, 1984, 1986,
1988, 1989, 1991,
1993, 1994, 1996,
1998, 1999

1986, 1987

1983, 1984, 1986,
1988, 1989, 1991,
1993, 1994, 1996,
1998, 1999

1986, 1987

1983, 1984, 1986,
1988, 1989, 1991,
1993, 1994, 1996,
1998, 1999

1986, 1987

Colombia

1983, 1984, 1986,
1988, 1989, 1991,
1993, 1994, 1996,
1998, 1999

Ecuador

1983, 1984, 1986,
1988, 1989, 1990,
1993, 1994, 1996,
1998, 1999

1988, 1990, 1995

Mexico

1983, 1984, 1986,
1988, 1989, 1991,
1993, 1994, 1996,
1998, 1999

1989, 1990

1983, 1984, 1986,
1988, 1989, 1991,
1993, 1994, 1996,
1998, 1999

1986, 1987

Peru

1983, 1986, 1988,
1989, 1991, 1993,
1994, 1996, 1999

1988, 1990, 1995

1983, 1984, 1986,
1988, 1989, 1991,
1993, 1994, 1996,
1998, 1999

1986, 1987

Venezuela

1983, 1984, 1986,
1988, 1989, 1991,
1993, 1999

1983, 1984, 1986,
1988, 1989, 1991,
1993, 1994, 1996,
1998, 1999

1986, 1987

2001

School
Enrollment

1990

Together with the index for the USA, for which the whole set of time data series was available,
the nine countries indicated in Figure 2 were selected as the set of 10 countries with enough data
for the SOFI calculations.
Task 3. Forecasting the Data will result in 10-year forecasts of each variable. The simplest time
series method approach was used; and the following equations were used in the fitting process 1 :
1. Linear

v= m*t + b

2. Exponential

ln(v)=m*t + b

3. Power function

ln(v)=m*ln(t) + b

4. Logarithmic

v= m*ln(t) + b

5. Inverse v

1/v=m*t + b

where ‘v’ is the value of the variable, ‘m’ is the slope of the fitted curve, and ‘b’ is the intercept
at t=0.

1

The statistical package used in the analyses was the SPSS statistics software.
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After obtaining two decades of historical data for each of the 12 variables as indicated before, the
first step in computing the SOFI was to forecast each variable. The historical data series for each
of the variables were fitted to this set of curves in order to extrapolate to the year 2012, and the
best-fit curve was taken as the basis for extrapolation. The curve selected for each variable was
based on the statistical “goodness of fit” R² criterion. The table in Section 2 of the respective
Appendix B summarizes the fit information for the set and the number of initial data points.
Task 4. Analysis involves the computation of the index and the study of its behavior. The
computation, as in the global work, involved:
o Use of judgments of the Global Lookout Panel in 2002 about what the best (norm) and
worst (dystopic) status was for each indicator in 2012 and the importance of reaching the
norm and dystopic state (“Encuestas 2002” for each of the countries in Section 2 of the
respective Appendix B).
o Scaling the data by assigning the value of 100 for the most desirable (normative state in
10 years) and 0 for the least desirable values (dystopic state in 10 years) (“Scaling” for
each of the countries in Section 2 of the respective Appendix B).
o Weighting the data using an S-shaped function that allows the weight of a variable to
vary with the value of the variable (“Weighting” for each of the countries in Section 2 of
the respective Appendix B).
o Calculating the SOFI. Two values are obtained for each country. The non adjusted value
for each year obtained as the sum of the product of the scaled value times its weight for
the whole set of variables; and the adjusted value to the year 2002, obtained dividing the
non-adjusted value for each year by the non-adjusted value for year 2002, which is then
the reference year with a SOFI value of 1.
Section 2 of the respective Appendix B contains the graphics for each country. The calculation
methodology is described in Section 3 of the respective Appendix B.
THE RESULTS
Figures 3––12 show results obtained for the 10 countries under consideration. Historical data
series are in general very irregular, been the most uniform the curve from the USA and the most
irregular the curve from Venezuela. In spite of severe variations during several historical periods
of time, all countries show a general tendency toward a better future outlook, but the rate of
increase of their SOFI trends is notably higher for Brazil, Chile, Mexico and the USA as
compared to Argentina, Canada, Colombia, Ecuador, Peru and Venezuela.
The SOFI calculation results for USA and Venezuela (Figures 11 and 12) are representative of
two extreme behaviors. USA-SOFI presents the most stable trend coupled to a relatively large
positive rate of change. By contrast, the Venezuela-SOFI presents, not only a very unstable trend
in its historical behavior coupled to one of the lowest positive rates of change, but shows four
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discernible types of behavior in different periods of time. In the 80’s it presented a very sharp
decrease in its future indicators; then reverted to a positive tendency during the 90’s; but this
positive tendency decayed to a stagnant period for the first years of the 21st century. Finally,
future outlook for this country is of a weak tendency during the next 10 years, being positive
mainly due to the extrapolation of the well-defined positive tendencies it followed during the
90’s. According to these results, careful evaluation of the factors that produced the stagnation of
this country during the first three years or so of the 21st Century is in order to avoid further
compromising its future outlook.
Noteworthy is also a significant drop in the 80´s, with a clear negative slope, in the historical
data series for most countries except Brazil and the USA. Negative slopes for extended periods
of time are not seen in the global SOFI, and are worth of investigating due to their effect on the
selection of the functional forms used to extrapolate the data for the future outlook. Also, Chile
(Figure 5) and Brazil (Figure 7) show the highest rate of increase in their future outlook, but it is
to be noted that their non-adjusted SOFI absolute values are significantly below the USA values
(Figure 3) for the whole time span 1983 – 2012 (Figure 13). This is an indication that both
parameters, the one adjusted to a reference year and the one not adjusted, deserve consideration
in any analysis.
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Figure 3: Argentina––SOFI

Figure 4: Brazil––SOFI

Figure 5: Canada––SIFI

Figure 6: Chile––SOFI

Figure 7: Colombia––SOFI

Figure 8: Ecuador––SOFI
SOFI 2004
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Figure 9: Mexico-SOFI

Figure 10: Peru––SOFI
SOFI 2004

Figure 11: USA-SOFI
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Figure 12: Venezuela-SOFI

Figure 13: Comparative values of the country SOFIs in absolute values every 10 years (from
1983 to 2012)
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The Following two graphs show more explicitly the differences between countries’ comparative
values of SOFIs and the non–adjusted SOFI absolute values.
Comparative values of the countries SOFIs

Countries’ non–adjusted SOFI absolute values
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Calculated SOFI´s for the American Continent countries previously discussed are neither
intended to be combined into a regional Ameri-SOFI, nor to be compared to the pre-existent
Global-SOFI. We believe only 10 countries are not representative of the whole American
Continent; and although direct comparison of the national SOFIs based on 12 variables with the
global SOFI based in 20 variables is not warranted, preliminary conclusions based on significant
differences, to be confirmed later, can be obtained. Figure 12 is a combination of the whole set of
10 SOFI curves obtained.
A SOFI for the American Continent may have a significant higher variability in its historical data
series than the global SOFI. With the countries tested, this factor was of particular importance
during the 80´s. Given that negative trends are not seen in the global SOFI and that the 90’s
brought a stabilization and the outlook for the future is getting better in the 10 (from much better
in Chile and Brazil to slightly better in Argentina, Ecuador and Venezuela) countries analyzed
due to a general trend of improvements during the past 10 years, its effect on a mathematical
fitting process to a curve that is going to be extrapolated ten years later should be investigated.
Figure 12: Combination of curves representing the SOFI results for 10 countries in the Americas.
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CONCLUSIONS AND RECOMMENDATIONS
In order to have a national and regional SOFI, much remains to be done. However, the GlobalSOFI Methodology is fully applicable to National-SOFI´s; there was not found any countryspecific methodological requirement that needs to be taken into account at this stage of
development. The main problem in the application of the methodology is the availability of
country specific historical data for some variables, not their applicability. A lot of effort and time
will be needed to collect a full country-specific data base and/or to find equivalent variables.
New sources of data should be identified and data requested from international and/or national
sources. Sometimes country-specific data used to calculate global trends are not published, but
are available upon request from the authors.
Results obtained in the calculation of national SOFI´s warrant further research in this area. The
variety of trends and specificities in historical data series are a rich source of elements for
comparison and further developments. Work on a specific project for an Ameri-SOFI might be
undertaken. However, some of the data are weak and new data sources should be explored to
improve the coverage and accuracy. Carrying out specific inquiries, perhaps using the
Millennium Project’s panels to again collect judgments about the most important national
variables, their forecasted normative and dystopic values, their weights, and perturbing future
developments could produce alternate variables with similar impact in the per country SOFI
calculation. Also, these panels could open new venues of research based on particularities of
countries and regions.
Application of the 2002 and 2003 developments is the next logical step after data collection
None of the global SOFIs between 2001 and 2003 show indications of a negative trend; however,
when seen at the national level, clear differences, including negative trends, are detected during
specific periods or time. Comparison between countries and regions need to be done. Present
data should be extended to cover the American countries as a region (an Ameri-SOFI) and other
regional SOFIs (Euro-SOFI and others). Developing an Ameri-SOFI and performing the analysis
for the complete set of countries for different regions to compare SOFIs and explain differences
will identify specific problems of impact that need to be addressed, not only in the specific
country or region, but for the general well being for the whole Mankind.
There are many factors that could cause the projected SOFI to be different from the projections
produced by the method outlined above. Unexpected events may occur that will change the
extrapolations of the variables. The national effect of the kind of specific events that produced a
bifurcation of the global SOFI could be devastating for a country, where the magnitude of the
effect is not diluted by the global factors. Including such developments in the forecasts of the
variables is the focus of other forecasting techniques, but is mentioned here because their use
would enrich a SOFI analysis. The Millennium Project 2002 and 2003 work with SOFI utilized
trend impact analysis and that needs to be introduced in the national SOFIs, given that new
future possible events could cause great differences. In the present example, the variables were
considered to be independent, but in the real world when one variable changes, others may be
affected. A full consideration of the SOFI would include such complexities.
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Previous work with a global SOFI indicates that there is a delicate balance between the forces
that move the curve up and those that depress it. The signs are positive overall, although
relatively small changes in some variables can swing the curve. A sensitivity analysis was not
done for the 12 variables taken to calculate the SOFIs of the 8 American Continent countries
here reported, but even with the data presently available it should be possible to proceed with
this analysis. Variables whose improvements contribute to a better future outlook or which
produce a worsening due to their deterioration should be identified and compared to the
conclusions obtained with the global SOFI.
Conclusions from the present national SOFIs, although very crude, indicate that development
and study of national and regional SOFIs stands out as a very promising area of futures research
that should be addressed. With such a measure, decision makers and others can evaluate the
consequences of proposed actions in terms of their impacts on the future outlook, and questions
about whether things are improving overall, or worsening, can be answered quantitatively.
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Appendix The Americas SOFI 2004
1: National SOFI data sources and summary table
2: Historical data series for each variable used in the National SOFI
3: SOFI calculation procedure
4: Calculated SOFI per country

1: National SOFI data sources and summary table
Definition and sources of information are summarized in the following table. Variables from the
global SOFI not included in the national SOFI are indicated in red:

Variable
1

2

Definition

Observations
Source
Infant Mortality
Infant mortality rate is World Bank, CD International Data
Rate (deaths per
the number of infants Base.
1,000 live births)
who die before
reaching one year of
age, per 1,000 live
births in a given year;
includes both male
and female deaths.
(World Bank, World
Development
Indicators)
Food availability
Estimates of per
FAO, Foodstat Nutrition Database, May
Cal/cp Low Income caput food supplies 23, 2001; On line at:
Countries
available for human http://apps.fao.org/page/collections?subset=
consumption. Calorie nutrition
supplies are reported
in kilocalories.
Nationals living
abroad during the
reference period are
excluded, but
foreigners living in the
country are included.
Per caput supply
figures represent only
the average supply
available for the
population as a whole
and do not
necessarily indicate
what is actually
consumed by
individuals. (FAO).
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3

GDP per capita,
PPP (constant
1995 dollars)

GDP per capita
World Bank, CD International Data
based on purchasing Base.
power parity (PPP).
GDP PPP is gross
domestic product
converted to
international dollars
using purchasing
power parity rates. An
international dollar
has the same
purchasing power
over GDP as the U.S.
dollar in the United
States. GDP
measures the total
output of goods.
Gross domestic
product at purchaser
prices is the sum of
gross value added by
all resident producers
in the economy plus
any taxes and minus
any subsidies not
included in the value
of the products. It is
calculated without
making deductions
for depreciation. Data
are in current
international dollars
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4

Percentage of
Households w/
Access to Safe
Water (15 Most
Populated
Countries)

Access to safe water World Bank, CD International Data
is the share of the
Base.
population with
reasonable access to
an adequate amount
of safe water
(including treated
surface water and
untreated but
uncontaminated
water, such as from
springs, sanitary
wells, and protected
boreholes). In urban
areas the source may
be a public fountain
or standpost located
not more than 200
meters away. In rural
areas the definition
implies that members
of the household do
not have to spend a
disproportionate part
of the day fetching
water. An adequate
amount of water is
that needed to satisfy
metabolic, hygienic,
and domestic
requirements, usually
about 20 liters of safe
water a person per
day. The definition of
safe water has
changed over time.
The countries
included are:
Bangladesh, Brazil,
China, Germany,
India, Indonesia, Iran,
Japan, Mexico,
Nigeria, Pakistan,
Philippines, Russia,
United States, and
Viet Nam.
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5

6

7

8

Mean Monthly
Atmospheric carbon
Carbon Dioxide in dioxide determined
Atmosphere (ppm) from the continuous
monitoring programs
of the four NOAA
baseline
observatories of the
Climate Monitoring
and Diagnostics
Laboratory, US
Department of
Commerce.
Annual population Mid-year to mid-year
additions millions differences in world
population.

World Bank, CD International Data
Base.

Percent
unemployed

World Bank, CD International Data
Base.

The "unemployed"
comprise all persons
above a specified age
who during the
reference period
were: "without work",
"currently available
for work", and
"seeking work", The
unemployment rates
are calculated by
relating the number of
persons in the given
group who are
unemployed during
the reference period
(usually a particular
day or a given week)
to the total of
employed and
unemployed persons
in the group at the
same date. (ILO) The
included only urban
areas in China. Data
include: Bangladesh,
Brazil, China,
Germany, Indonesia,
India, Japan, Mexico,
Philippines, Pakistan,
and United States.
Literacy rate, adult Adult literacy rate is
total (% of people the percentage of
aged 15 and above people aged 15 and
in low and middle above who can, with
income countries) understanding, read
and write a short,
simple statement on
their everyday life
(UNESCO)
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9

10

11

12

Annual AIDS
deaths (millions)

Annual number of
deaths from AIDS
related diseases
Life Expectancy
Life expectancy at
(World)
birth indicates the
number of years a
newborn infant would
live if prevailing
patterns of mortality
at the time of its birth
were to stay the
same throughout its
life. (World Bank)
Number of Armed A major armed
Conflicts (at least conflict is defined as
1000 deaths/yr)
the use of armed
force between two or
more organized
armed groups,
resulting in the battlerelated deaths of at
least 1000 people in
any single year and in
which the
incompatibility
concerns control of
government, territory
or communal identity.
(Stockholm
International Peace
Research Institute)
Debt to GNP Ratio: Total external debt
(%) Developing
stocks (EDT) consist
Countries
of public and publicly
guaranteed long-term
debt, private non
guaranteed long-term
debt, the use of IMF
credit, and estimated
short-term debt. Total
debt service (TDS)
shows the debt
service payments on
total long-term debt
(public and publicly
guaranteed and
private non
guaranteed), use of
IMF credit, and
interest on short-term
debt.
(World Bank)
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World Bank, CD International Data
Base.

No data found for
Latin American
Countries

World Bank, CD International Data
Base.

Except for
Canada and
USA, data from
1985 and
afterwards.
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13

Forest Lands
(Million Hectares)

14

People living on
less than $2 per
day (Billions, less
China)

15

Terrorist Attacks,
number of people
killed or wounded

16

Violent Crime Rate,
17 Countries (per
100,000
population)

Global estimate of the
land area in forest
inventories. Includes
"total forest," the sum
of natural forest and
plantations.
The poverty
reference lines are
set at $1 and $2 per
day in 1993
Purchasing Power
Parity (PPP) terms
(where PPPs
measure the relative
purchasing power of
currencies across
countries). (World
Bank).
Premeditated,
politically motivated
violence perpetrated
against
noncombatant targets
by subnational
groups or clandestine
agents. The term
“international
terrorism” means
terrorism involving
citizens or the
territory of more than
one country. (U.S.
Department of State)

World Bank, CD International Data
Base.

Data only for
1990 and 2000.

World Bank, CD International Data
Base.

Data very scarce

Reported total crime
rate (murder, Rape,
Robbery, assault), 17
countries, comprising
about 4 billion people;
the countries
included: Argentina,
Australia,
Bangladesh, Chile,
China, France,
Germany, India, Italy,
Indonesia, Japan,
Korea, Malaysia,
Philippines, Poland,
Russia and the
United States.

Not found
UNITED NATIONS SURVEYS ON
CRIME TRENDS AND THE
OPERATIONS OF CRIMINAL JUSTICE
SYSTEMS, 2001, ON LINE AT:
HTTP://WWW.ODCCP.ORG/CRIME_CI
CP_SURVEYS.HTML
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17

Percent of World
Population Living
in Countries that
are Not Free

Based on a survey
and analysis
performed by
Freedom House and
segmenting countries
into three categories:
free, partly free and
not free. Includes
consideration of
political rights and
civil liberties.
(Freedom House
Survey of Freedom, A
Century of Progress)

18

Net school
Enrollment,
secondary (%
school age)

Net enrollment ratio United Nations Economic Commission
is the ratio of the
for Latin America and the Caribbean,
number of children of ECLAC
official school age (as
defined by the
national education
system) who are
enrolled in school to
the population of the
corresponding official
school age.
Secondary education
completes the
provision of basic
education that began
at the primary level,
and aims at laying the
foundations for
lifelong learning and
human development,
by offering more
subject- or skilloriented instruction
using more
specialized teachers.
Based on the
International
Standard
Classification of
Education (ISCED)
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19

20

Percentage of
population with
access to local
health care (15
most populated
countries)

The countries
included are:
Bangladesh, Brazil,
China, Germany,
India, Indonesia, Iran,
Japan, Mexico,
Nigeria, Pakistan,
Philippines, Russia,
United States and
Vietnam.
Number of
This variable includes
agencies having, countries and groups
though to have, or with or thought to be
seeking nuclear
seeking nuclear
capacity
weapons capacity.

Basic Health Indicators, WHO, 2000.
Aggregated by MP. On line:
http://wwwnt.who.int/whosis/statistics/reported/reporte
d.cfm?path=statistics,basic,reported&langu
age=english

Not data found
for Latin
American
Countries.

Not applicable.

2. Historical data series for each variable used in the National SOFI
Enclosed is the Zip folder “Amaricas-SOFIs”, the Excel document “Base de Datos
Latinoamérica.xcl” and all the statistical computations done, country-by-country, with SPSS
V.12.

3. SOFI calculation procedure
Suppose a composite indicator were to include time series measures of population additions
(number of people) and economic vitality (GDP per capita). Clearly the numbers representing
these two variables could not simply be added; it would be necessary first to express their values
in the same dimensions or in non-dimensional form. Making them non-dimensional is called
“normalizing.” The normalizing method used in the analysis assigned a value of 100 to the most
normative estimate and a value of zero to the dystopic estimate, neither of which may have yet
occurred. This is the reason why respondents are asked for best and worst estimates and weights
in the questionnaire.
These would be the standards used in the following equation:
p(n,t) = (Vn (t) - dystopic value of Vn) *100/(normative value of Vn - dystopic
value of Vn)
where p(n,t) is the normalized value for the variable n at time t (in Appendix 2, x=t), that is the
percentage of the range between the highest and lowest values of Vn, and where Vn (t) is the
value of variable n at time t.
Consider as an example the normative and dystopic values and their weights come from the
responses to the questionnaire
Variable

Normative Value
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Dystopic Weight
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Population additions
GDP/Cap

63.4
10000

6.38
7.03

84.0
5000

7.33
8.03

Suppose the forecasted value for population additions five years hence was 72.752 and for
GDP/cap was 5991. Then, using the equation above, the normalized values for these variables
would be:
Population additions = (72.752-84.0)*100/(63.4-84.0)= 54.62%
GDP/Cap
= (5991-5000)*100/(10000-5000) = 19.82%
After the indicators have been scaled as discussed above, they must be combined as a weighted
sum. The weights can be estimated by individuals or groups, or given appropriate historical data,
through regression. If the form of the index is:
Index (t) = W1*p(1,t) +W2*p2 (2, t) +W3*p(3, t)
where W values are the weights and p(n, t) are the normalized values of the variables. We
assume that the weights assigned to some indicators should change as the values of the indicators
rise and fall. When, for example, an indicator reaches a level of satiation, it is no longer as
important as it used to be. Food intake can serve as an example. When calories per person is
below 1500 calories, the variable is very important. When it is above 3,000, the sense of urgency
associated with hunger no longer gives this variable much weight.
For this reason we express the relationship between the variable and its weight as an S- shaped
curve 2 .
Eq 3

W(n, p)= WB+ (WW-WB)* e^K1
(1 + e^K1)

where:
W(n, p) is the weight of a variable n at p percentage of its range
WW is the weight assigned to the dystopic (worst) value of the variable
WB is the weight assigned to the normative (best) value of the variable
K1 is (A * p + B); and A and B are constants that determine the slope of the S- shaped
curve at the inflection point.
If we want a symmetrical curve then when p= 0.5, W(n, p)= (WW+WB)/2

2

S- shaped functions are widely used in depicting the growth of closed populations, technological
progress, neural networks, market projections, and elsewhere.
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Substituting:
B = -.5 A
This allows the whole family of S- shaped curves to be determined by a single constant. The
family of curves for our example appears as follows:
W(GDP/Cap)
8.5
B=1.5
8
B=3
B=4

7.5

B=5
B=10

7

6.5
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

p

The analyst selects the value of the constant which best describes the relationship between the
variable and its weight; in the case of the two variable illustrated this might be B=4 or A=8.
Using this function to combine the variables will produce a forecast of the SOFI, a range of
uncertainty, an explanation of the reasons for changes in slope and dips and peaks, and a test of
the sensitivity of the curve to certain of the future policies and developments.
The SOFI can be calculated using:
Eq 4

SOFI= SUM (p(n, t) * (W(n, p))
SUM (p(n, T) * (W(n, p))
here T is the reference year for the SOFI, 2002 in our case.
Note: All statistical computations were performed using the standard SPSS V.12 software
package.

4. Calculated SOFI per country
1983
1984
1985
1986
1987
1988

Argentina
0,785
1,108
0,936
0,966
0,975
0,975

Brazil
Canada
0,815
1,019
0,827
1,031
0,830
1,040
0,877
1,044
0,902
1,050
0,928
1,059
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Chile Colombia
1,000
1,040
1,017
1,017
0,573
0,876
0,671
0,888
0,747
0,916
0,840
0,923

Ecuador
1,489
1,505
1,279
1,188
0,997
0,914

Mexico
0,993
0,995
0,840
0,836
0,833
0,828

Peru Venezuela
1,058
1,195
1,045
1,172
0,782
0,991
0,814
0,998
0,874
1,016
0,911
1,032
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0,805
0,826
0,832
0,830
0,840
0,847
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1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

0,842
0,974
1,035
1,045
1,026
1,010
0,918
0,935
0,968
0,970
0,968
0,975
0,943
1
1,002
1,004
1,006
1,009
1,011
1,013
1,016
1,018
1,020
1,023

0,947
0,890
0,892
0,883
0,866
0,901
0,940
0,961
0,962
0,970
0,906
0,932
0,921
1
1,016
1,017
1,029
1,041
1,053
1,067
1,080
1,094
1,108
1,123
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1,012
0,905
0,878
0,865
0,856
0,867
0,876
0,876
0,899
0,923
0,944
0,984
0,997
1
0,976
0,983
0,990
0,997
1,004
1,011
1,018
1,024
1,031
1,038

0,936
0,776
0,832
0,869
0,880
0,884
0,939
0,963
0,970
0,917
0,886
0,887
0,856
1
1,020
1,036
1,052
1,067
1,082
1,096
1,110
1,123
1,136
1,149

0,929
0,904
0,937
0,977
1,006
1,031
1,030
0,997
1,001
0,972
0,877
0,877
0,951
1
1,003
1,007
1,011
1,015
1,020
1,024
1,029
1,033
1,038
1,042

0,841
0,884
0,926
0,944
0,972
1,050
1,109
1,117
1,121
1,078
0,880
0,978
1,098
1
0,999
1,007
1,006
1,004
1,002
1,000
0,999
0,997
0,995
0,993

0,863
0,864
0,875
0,893
0,897
0,901
0,816
0,886
0,947
0,959
0,986
0,998
1,007
1
0,992
1,001
1,010
1,019
1,028
1,037
1,046
1,055
1,064
1,074

0,862
0,819
0,846
0,789
0,738
0,824
0,871
0,922
0,963
0,969
0,975
0,993
1,028
1
1,008
0,995
1,002
1,009
1,016
1,022
1,029
1,035
1,041
1,047

0,898
0,804
0,849
0,860
0,841
0,813
0,903
0,912
0,964
0,971
0,877
1,002
1,009
1
1,001
1,007
1,013
1,018
1,023
1,028
1,033
1,038
1,042
1,047
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0,852
0,909
0,891
0,891
0,891
0,901
0,905
0,928
0,960
0,979
0,997
1,021
1,026
1
1,007
1,015
1,022
1,030
1,037
1,044
1,052
1,059
1,066
1,073
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Executive Summary
How would the future of Azerbaijan look like over the next ten years, if there were no
significant changes in the trends of the world and those of Azerbaijan? And what does a
better Azerbaijan look like? What indicators should be chosen to show that the future is
getting better or not? Changes to which of these indicators might have the greatest impact
for improving the general future of Azerbaijan? What potential future developments
might affect the situation?
The Azerbaijan State of Future Index (AZ-SOFI) is intended to answer such questions
and contribute to the strategic planning process for the future of Azerbaijan.
The AZ-SOFI is an assessment of the 10-year outlook of the future (2011-2020) based on
20 years of historical data and 10-year forecasts of 20 key variables. The index is
intended to show the directions and intensity of change. It also provides a mechanism for
studying the relationships among the variables and the developments analyzed.
A set of 24 developments and 20 variables were initially selected by a Core Expert Group
and then assessed by a larger group of experts 3 through an online questionnaire using a
Real-Time Delphi (RTD). 4 The survey was conducted in October 2011 and involved the
participation of over 100 experts from 13 countries.
The 20 variables (listed in Box 1) were chosen for their importance to the country’s
future and the availability of historical data for the previous 20 years. The resulting
AZ-SOFI graph (Figure 1) shows an accelerating improvement over the past 20 years
(1991-2010) and continued progress for the following decade, but at a slower rate than
the one recorded for the preceding 3-5 years.
Figure 1. 2011 Azerbaijan State of the Future Index—baseline

3

The members of the Core Expert Group and the full list of participants in the study are listed in Apenbix E
Theodore J. Gordon. The Real Time Delphi: Futures Research Methodology Version 3.0. (Washington,
DC: The Millennium Project, 2009).

4
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The ratings of of 24 potential future developments that might affect the future of
Azerbaijan (listed in Box 2) were used for computing an AZ-SOFI applying a Trend
Impact Analysis (TIA), as showed in Figure 2. This generated various potential
projections affecting the AZ-SOFI.
Figure 2. 2011 Azerbaijan State of the Future Index with TIA

A sensitivity analysis based on the outcomes provides important information to decisionmakers, identifying some structural and policy changes that might improve the future
outlook of Azerbaijan and ensure that the country’s long-term vision is not dependent on
oil-based economy.
The developments judged as having the highest potential impact on the future of
Azerbaijan, were:
 Water consumption problems are essentially solved.
 The non-oil component of Azerbaijan’s GDP increases by at least 70% from that
of 2011.
 The Nagorno-Karabakh conflict between Armenia and Azerbaijan is resolved
peacefully.
 Broadband capacity in Azerbaijan improves 100% through the use of fiber optic
cable.
 The share of production and services classified as innovative rises to 30% of all
production and services.
The ten developments rated to have the greatest combined potential impact and likelihood
of occurring, were:
 Broadband capacity in Azerbaijan improves 100% through the use of fiber optic cable.
 A new communications satellite scheduled for launch in 2013 leads to increased
ICT revenues by at least 30%.
 Azerbaijan establishes policies designed to increase innovation and the
technological component of fixed assets.
 Azerbaijan joins the WTO, which leads to significant trend in food security and
activities of farm workers.
 Flooding of the Kura and other rivers is controlled.
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The number of people living below the poverty line remains at 12-15% or less.
Rapid increase of urbanization results in overpopulation, and environmental and
social conflicts.
Energy efficiency increases 1% per year for at least 10 years in a row in 4 sectors:
housing, household appliances, transport, and industry.
Water consumption problems are essentially solved.
At least 30% of all high school graduates enter universities

The chart in Figure 3 illustrates the three dimensions which were evaluated for the
developments. The height of the bars represents the impact of the development as judged
by the respondents.
Figure 3. Evaluation of developments

Comparing the above “priority” lists with the ratings of institutional capacity of the
respective developments helps identify the areas that are “ready” and those that might
need structural changes and/or capacity building.
The development considered the most “ready” (rated with the highest combined impact,
probability, and institutional capacity) was:
 Broadband capacity in Azerbaijan improves 100% through the use of fiber optic cable.
The developments estimated as having low institutional capacity to address them, despite
a relatively high combined impact and probability of occurring require increased
attention. Those were:
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Azerbaijan joins the WTO, which leads to significant trend in food security and
activities of farm workers.
Rapid increase of urbanization results in overpopulation, and environmental and
social conflicts.
Labor market is short of qualified personnel by at least 20%.




The developments judged as having potentially high impact but low institutional
readiness and low probability, might suggest the need for some structural changes:
 The Nagorno-Karabakh conflict between Armenia and Azerbaijan is resolved peacefully.
 Green construction becomes 5% or more of overall construction.
 Share of alternative energy production (e.g. wind energy, solar, geothermal,
biomass, hydro) rises to 10%.
 At least 30% of all high school graduates enter universities.
Computing the AZ-SOFI on an annual basis would provide valuable information on how
priorities are changing or are being addressed, as well as a review and possible change of
variables and potential future developments. Such inputs help also assess which actions
would have the greatest impact on the overall future of the country.
Box 1.
2011 AZ-SOFI variables
1. Total GDP (mln manat)
2. GDP per capita (manat)
3. Fixed capital (mln manat)
4. Labor force (economically active) (thousands)
5. Bank assets (Broad money) (mln manat)
6. TFP (GDP/FC/LF)
7. Non oil GDP (percent of total GDP)
8. CO2 emissions (thousand ton)
9. Capital investments for environmental protection and rational utilization of
natural resources (mln manat)
10. Total protected area (percent of total land area)
11. GINI coefficient (a measure of inequality)
12. Population growth rate (percent)
13. Life expectancy (years)
14. Labor migration - foreign employees in country (persons)
15. Percentage of seats held by women in national parliament.
16. Unemployment (percent)
17. Total energy production in oil equivalent (thousand ton)
18. Electric energy consumption per capita (thousand kwh)
19. Internet users per 100 population
20. Investment in ICT, total (mln manat)
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Box 2.
Potential future developments that might affect the future of Azerbaijan
1. The Nagorno-Karabakh conflict between Armenia and Azerbaijan is resolved
peacefully.
2. Azerbaijan joins the WTO, which leads to significant trend in food security
and activities of farm workers.
3. The biological resources of the Caspian Sea, inland lakes and river basins are
protected through, for example, effective laws and treaties.
4. Five-Nation agreement on territorial boundaries of the Caspian Sea.
5. Effective Azerbaijan monetary policy is achieved in coordination with the
International Financial Institutions through, for example, adjustment of interest
rates.
6. Azerbaijan establishes an accelerated depreciation policy for direct foreign and
local investments.
7. Azerbaijan establishes policies designed to increase innovation and the
technological component of fixed assets.
8. Azerbaijan establishes a labor policy designed to balance supply and demand
taking into account migration and demography.
9. The non-oil component of Azerbaijan’s GDP increases by at least 70% from
that of 2011.
10. The share of production and services classified as innovative rises to 30% of
all production and services.
11. Flooding of the Kura and other rivers is controlled.
12. Water consumption problems are essentially solved
13. Green construction becomes 5% or more of overall construction.
14. The number of people living below the poverty line remains at 12-15% or less.
15. The number of people below the poverty line who work in low-paying jobs is
increasing by 20%.
16. At least 30% of all non-face-to-face classroom education occurs through elearning (distance learning), education in the workplace, or other types of noninstitutional education.
17. Rapid increase of urbanization results in overpopulation, and environmental
and social conflicts.
18. At least 30% of all high school graduates enter universities.
19. Labor market is short of qualified personnel by at least 20%.
20. Share of alternative energy production (e.g. wind energy, solar, geothermal,
biomass, hydro) rises to 10%.
21. Energy efficiency increases 1% per year for at least 10 years in a row in 4
sectors: housing, household appliances, transport, and industry.
22. A new communications satellite scheduled for launch in 2013 leads to
increased ICT revenues by at least 30%.
23. Broadband capacity in Azerbaijan improves 100% through the use of fiber
optic cable.
24. E-government is used by 50% of the voting age population.
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1. Introduction
The State of the Future Index is a measure of the 10-year outlook for the future based on
historical data for the past 20 years. It is constructed with key variables and forecasts,
which in aggregate depict whether the future promises to be better or worse. The SOFI is
intended to show the directions and intensity of change and to identify the factors
responsible. It provides a mechanism for studying the relationships among the items in a
system—how making a single change ripples throughout a system, creating some positive
and intended consequences as well as unintended impacts. Therefore, the index can be a
very useful tool for policy analysis, helping to assess the potential future impacts of
contemplated policies.
Yet, combining many variables into a single index number can lead to loss of detail.
Creating an index requires judgments not only in selecting the variables to include but
also in weighting them. An index of global conditions can mask variations among
regions, nations, or groups. The apparent precision of an index can easily be mistaken for
accuracy. For these reasons, many people interested in tracking social or economic
conditions prefer to keep the variables that they consider important separate and distinct.
Hence, great attention is given to the variables that make up the index, seeking accurate
sources and tracking changes when they occur.
The global annual SOFI is being computed and published by The Millennium Project
since 2001. 5 It has shown that the general future was improving (though not at similar
pace as in previous decades) until the 2008 economic turmoil, which slowed progress at
global level.
Based on the model of the global SOFI, some countries began computing national SOFIs
using a unique set of variables and developments that are relevant to their nation.
Countries for which national SOFIs were computed over the past decade include: Kuwait,
South Africa, South Korea, Timor-Leste (computed by Australia), Turkey, several
countries of Latin and North America, and a region within China.
There are two types of national SOFIs. The first is the national SOFI designed to be
compared to SOFIs of other countries (call this class the National Comparison SOFI).
This type of SOFI uses a standard set of variables and assumptions that will be identical
in other aspects of the computation. It can be used to compare countries at any point in
time (e.g. cross sectional comparison). The variables included in this SOFI will cover a
broad span and have meaning and importance to essentially all countries.
The second type is the national SOFI designed to describe and track a country’s progress
over time using a set of variables that may be unique to that country as well as certain
other assumptions that reflect a country’s goals, concerns, and expectations (call this
5

For more information on SOFI, please see: The Millennium Project, 2011 State of Future. Washington,
D.C., The Millennium Project, 2011.
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class the National Focus SOFI). Countries will not be able to perform one to one
comparisons of National Focus SOFIs because they will be built of different country
specific elements, but they will afford a country the means of tracking its performance
over time (e.g. longitudinal tracking). For example, a country concerned about a
persistent drought might want to include a measure of rainfall in its variable set. The
Azerbaijan SOFI described here is a National focus SOFI and uses variables and
developments chosen by the Core Expert Team that are uniquely important to the
country.
This report presents the first SOFI computed for the Republic of Azerbaijan. As a
nation-focused index, the AZ-SOFI extrapolates a set of variables that are highly relevant
to the development of Azerbaijan to the year 2020.
Section II describes the methodology and the approach used in the construction of the
AZ-SOFI 2011. Section III summarizes the results of the RTD and details the
computation of AZ-SOFI. Section IV highlights the policy implications of the analysis
and outlines a set of recommendations that could serve Azerbaijan prepare for future
developments.
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2. Methodology and Approach
AZ-SOFI was computed by integrating a set of 20 variables selected by the Core Expert
Group. The variables were chosen from a long list of indicators based on their importance
to the country’s future and availability of historical data for the previous 20 years.
Even longer and more meticulous consultations were allocated for selecting the 24
developments that will be important to Azerbaijan’s future over the next 10 years. The
selected developments are mainly country-specific and imply national policy (e.g.
policies designed to increase innovation and the technological component of fixed assets;
increasing non-oil component in Azerbaijan’s GDP; improving ICT, etc.), while some
require international collaboration (e.g., resolving the Nagorno-Karabakh conflict;
joining the WTO; Five-Nation agreement on territorial boundaries of the Caspian Sea.)
To assess the trends of variables and developments that could impact the AZ-SOFI,
experts’ opinions were collected using the Real-Time Delphi (RTD) technique. The RTD
is an online survey-like process that gathers inputs from participants while also allowing
the respondents to see other people’s responses (respecting anonymity), the average of
the group’s response (in case of numerical responses), as well as return to the
questionnaire and modify one’s own responses without restriction, until the deadline was
reached.
The RTD for AZ-SOFI collected judgments on the 20 variables’ potential best and worst
values over the next decade, as well as the respective variable’s relative importance to the
future of Azerbaijan. It also assessed 24 developments as of their potential impact on
country’s long-term future, probability of occurring, and institutional capacity for their
implementation. The RTD was bilingual—in English and Azeri. Figure 4 presents a
partial screenshot of the RTD questionnaire.
The study ran from September 29, 2011 until October 30, 2011. Some 150 experts were
selected and invited to participate in the study by the Core Expert Group because of their
knowledge and expertise in Azerbaijan or in global developments and prospects. Over
120 people signed in and 101 from 13 countries provided their judgments and expert
views. Most of the experts (84%) were from Azerbaijan. They also represent a diversity
of sectors: 26.39% education, 22.22% politics, 12.5% environment, 5.56% trade, 4.17%
energy, and 34.72% other sectors. The list of respondents is provided in Appendix E.
Figures 5 and 6 present the respondents’ participation over the time the RTD was open.
A total of 6551 inputs were received, including all questions and suggestions. Tables 1
and 2 in the next section present the numerical assessments for the developments and the
variables respectively.
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Figure 4. Partial screenshot of the AZ-SOFI questionnaire.
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Figure 5. Number of Signed-ins and Respondents

Figure 6. Number of answers received

The experts’ ratings together with 20 years of historical data (1991-2010) and forecasts
for the following 10 years for all variables were used for computing the baseline
AZ-SOFI. The values for the following 10 years were forecasted using statistical
forecasting techniques and expertise. These data were then computed into the baseline
AZ-SOFI for the period 2011-2020.
This was enhanced by including a Trend Impact Analysis (TIA), which is a process by
which the consequences of future developments on the variables are assessed.
A sensitivity analysis based on the outcomes provides important information to decisionmakers.
The few technical difficulties encountered during the study were all resolved and do not
impact the outcomes. They are detailed in Appendix A.
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3. The RTD Results and Computation of AZ-SOFI
3.1 The RTD Numerical Results
Table 1 presents the averge ratings by the larger expert group of the 24 developments’
probability of occurring, impact on the future of Azerbaijan if they were to occur, and
institutional capacity of dealing with the respective developments.
Table 1. The Developments
No.

1

2

3

4

5

6

7

8

9

Development
The Nagorno-Karabakh conflict between
Armenia and Azerbaijan is resolved
peacefully.
Azerbaijan joins the WTO, which leads to
significant trend in food security and
activities of farm workers.
The biological resources of the Caspian
Sea, inland lakes and river basins are
protected through, for example, effective
laws and treaties.
Five-Nation agreement on territorial
boundaries of the Caspian Sea.
Effective Azerbaijan monetary policy is
achieved in coordination with the
International Financial Institutions
through, for example, adjustment of
interest rates.
Azerbaijan establishes an accelerated
depreciation policy for direct foreign and
local investments.
Azerbaijan establishes policies designed
to increase innovation and the
technological component of fixed assets.
Azerbaijan establishes a labor policy
designed to balance supply and demand
taking into account migration and
demography.
The non-oil component of Azerbaijan’s
GDP increases by at least 70% from that
of 2011.

2011 SOFI for the Republic of Azerbaijan

Probability
Institutional
Impact
by 2020
Capacity
40.91

8.95

6.60

63.59

8.37

6.73

46.18

8.69

7.36

45.82

8.68

7.33

55.02

7.94

7.40

49.78

8.25

7.41

65.20

8.75

7.41

50.56

8.60

7.14

53.73

8.98

7.15
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Probability
Institutional
Impact
by 2020
Capacity

No.

Development

10

The share of production and services
classified as innovative rises to 30% of all
production and services.

45.79

8.76

7.12

11

Flooding of the Kura and other rivers is
controlled.

63.21

8.44

7.53

12

Water consumption problems are
essentially solved

54.64

9.09

7.20

13

Green construction becomes 5% or more
of overall construction.

44.81

8.51

6.68

14

The number of people living below the
poverty line remains at 12-15% or less.

62.48

8.68

7.38

15

The number of people below the poverty
line who work in low-paying jobs is
increasing by 20%.

42.07

7.71

6.91

48.63

7.98

6.69

59.44

8.30

6.22

16

17

At least 30% of all non-face-to-face
classroom education occurs through elearning (distance learning), education in
the workplace, or other types of noninstitutional education.
Rapid increase of urbanization results in
overpopulation, and environmental and
social conflicts.

18

At least 30% of all high school graduates
enter universities.

55.20

8.00

6.90

19

Labor market is short of qualified
personnel by at least 20%.

52.93

7.84

6.64

48.15

8.18

6.89

56.39

8.37

7.08

69.58

8.49

8.02

79.98

8.83

8.37

54.56

8.38

7.05

20

21

22

23
24

Share of alternative energy production
(e.g. wind energy, solar, geothermal,
biomass, hydro) rises to 10%.
Energy efficiency increases 1% per year
for at least 10 years in a row in 4 sectors:
housing, household appliances, transport,
and industry.
A new communications satellite
scheduled for launch in 2013 leads to
increased ICT revenues by at least 30%.
Broadband capacity in Azerbaijan
improves 100% through the use of fiber
optic cable.
E-government is used by 50% of the
voting age population.
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Table 2 lists the 20 variables and the RTD results on the “best” and “worst” estimated
values of the respective variable by 2020 6 , as well as the relative importance of the
variable for the state of the future of Azerbaijan.
Table 2. The Variables
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Variable
Total GDP (mln manat)
GDP per capita (manat)
Fixed capital GDP (mln manat)
Labor force (economically active) (thousands)
Bank assets (Broad money) GDP (mln manat)
Total Factor Productivity (GDP/FC/LF)
Non oil GDP (% total GDP) (%)
CO2 emissions (thousand tons)
Capital investments for environmental protection and rational
utilization of natural resources GDP (mln manat)
Total protected area (% of total land area) (%)
GINI coefficient (a measure of inequality)
Population growth rate (%)
Life expectancy (years)
Labor migration - foreign employees in the country (number
of persons)
Percentage of seats held by women in national parliament (%)
Unemployment (%)
Total energy production in oil equivalent (thousand tons)
Electric energy consumption per capita (thousand kwh)
Internet users per 100 population (%)
Investment in ICT total GDP (mln manat)

Best
60000
7000
5500
20000
0.25
57.65
11.96

Worst
50000
5000
120000
4500
18000
0.15
42.97
17.31

Imp.
8.98
8.98
8.76
8.35
8.12
8.45
8.85
8.38

550.00

300.00

8.63

21.07
0.51
1.20
73.48

15.40
0.71
1.56
69.67

8.41
8.44
8.59
8.68

8369

9021

7.56

28.98
5.80
44782
6.16
84.35
473.12

19.19
7.50
36321
3.59
68.72
257.11

7.18
8.74
8.09
3.88
8.8
8.39

150000

3.2 Compuation of SOFI
Historical Data
The historical data used for computing AZ-SOFI is presented in Appendix A. The
Azerbaijan team collected these data from primary sources within the country and
elsewhere.
In Appendix A, the numbers in bold italics were generated by the curve fit equations
shown in Table 3. The curve fitting process was accomplished using the statistical
software package CurveExpert Professional. The column labeled “r^2” presents a
statistical measure showing the excellence of the fitting process, with a value of 1.00
being a perfect fit.

6

Some “best” and “worst” estimated values were adjusted by the RTD moderators when there was an
evident misunderstanding from the part of the respondent.
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Table 3. Equations for Computing SOFI variables
No Variable

Fit Curve

Baseline Equation

r^2

1

Total GDP mln.manat

na

extrapolation at
5.5%/year

na

2

GDP per capita manat

Logistic Power

a/(1+(x/b)**c)

0.96

3

Fixed capital mln. Manat

Heat Capacity

a + b*x + c/x^2

0.97

a + b*x + c*x^2 + ...

0.95

a / (1+exp(b-c*x))

0.93

4

Labor force thousands

5

Bank assets (Broad
money) mln manat

Polynomial
Regression
(degree=3)
Ratkowsky
Model

6

TFP (GDP/FC/LF)

Linear

a + b*x

0.81

7

Non-oil GDP /Total GDP
%

Bleasdale

(a + b*x)^(-1/c)
(zero shifted to
match in 2011)

0.66

a + b*cos(c*x + d)

0.86

a/(1+(x/b)**c)

0.97

a*x**(b*x)

0.86

8
9
10

CO2 emissions thousand
Sinusoidal
ton
Capital investments for
environmental protection, Logistic Power
min manat
Total protected area (%
Geometric
of total land area)

Interpolated for
1991 and 1993; then
used averages.
Replaced 2021 with
average 1991-2001
and then linearly
interpolated,
Historical data is
from World bank;
forecast UN

11

GINI coefficient (a
measure of inequality)

na

12

Population growth rate
(percent)

na

13

Life expectancy (years)

Saturation
Growth Rate

a*x/(b +x)

0.88

Saturation
Growth Rate

a*x/(b +x)

0.02

a + b*ln(x)

0.96

Data fit from 20002010. A target data

0.99

14
15
16

Labor migration - foreign
employees in country
(persons)
Seats in Parliament Held
by Women (%)
Unemployment (%)

Natural
Logarithm
Polynomial
Regression
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No Variable

17
18

Total energy production
in oil equivalent,
thousand ton.
Electric energy
consumption per capita,
thousand kwh.

Fit Curve

Baseline Equation

(degree=3)

point (6%) was
inserted for 2021.
a+ b*x + c*x^2 + ...

Geometric

a*x**(b*x)

0.79

Sinusoidal

a + b*cos(c*x + d)

0.68

na

0.77

19

Internet users per 100
population.

na

s-shaped curve
interpolates between
46% in 2010 and
asymptote of 100%
in 2021

20

Investment in ICT total,
mln manat.

Natural
Logarithm

a + b*ln(x)

r^2

SOFI Calculation
Each variable is different in importance and impact. Therefore, in the calculation of
SOFI, there are different weights allocated to the variables.
To illustrate how weights are used, assume a weight of 2 was assigned to Variable1 and a
weight of 1.5 to Variable2. If SOFI involved only these two variables, then the SOFI in
any given year would be computed as follows:
SOFI = (2* V1 + 1.5* V2)/(2*V1ref+1.5*V2ref)
where V1 and V2 are the non-dimensionalized values of variables 1 and 2 in that year,
and V1ref and V2ref are the non-dimensionalized values in the reference year, usually the
current year.
This full SOFI computation is repeated using the upper quartile of the runs, again for the
median, and finally for the lower quartile.
The baseline AZ-SOFI for the period 2011-2020, is shown in Figure 7.
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Figure 7. 2011 Azerbaijan SOFI—Baseline

Note: For some of the variables, the data on which the SOFI was based are sporadic,
particularly for the years prior to 2000. Lack of data or poor data in this period can
significantly affect the SOFI, not only in the period of poor data, but throughout,
including the forecasts. Therefore, the data for this computation should be checked and
completed when possible. Nevertheless, the process of selecting and rating the variables
and subsequent sensitivity analyses are an important addition to the policy process, even
when full data are not available.
Trend Impact Analysis
The next step was to ask about how the future developments selected by the Azerbaijan
Core Expert Group could affect the future course of the 20 variables. Each development
impacts to a different extent on the variables: an increased energy tax might have a much
different effect on energy use than on life expectancy, for example.
Now the question is: how do these developments affect the variables? One must imagine
24 matrixes, each one representing a development, containing 20 columns representing
the variables. Some cells have zero entries—meaning that those developments do not
affect the variables. But a significant number have entries that represent how the
occurrence of the development could affect the value of the variable--expressed as a
percentage change--and a second judgment: what time would be required to achieve that
shift? The process of making these judgments is often tedious. In this study the
judgments were supplied by several staff and team members, and iterated once the results
of the judgments were calculated.
With the TIA inputs in hand, the actual TIA solution is made using a Monte Carlo
procedure. This involves first choosing a random number between zero and 100 for each
development. If the probability of a development in a given year exceeds the random
number, it is said to occur. The impacts of all of the occurring events are added
algebraically to determine the total impact on the extrapolated curve in a given year. The
resulting curve is saved and the process is repeated 100 times or more. Each of these 100
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runs can be considered a mini-projection, with different sequences of events occurring
and their aggregate impacts determining the shape of the future curve. It is common to
present the results of a TIA for each variable as shown in Figure 8, where “Base”
represents the original extrapolation and ” UQ, MED, and LQ”, the upper quartile,
median, and lower quartile of the TIA runs respectively. The points labeled “best” and
“worst” show the direct judgments of the panel provided in the RTD. All 20 TIAs are
presented in Appendix B.
Figure 8. Total GDP mil. manat

The SOFI using TIA is shown in Figure 9.
Figure 9. 2011 AZ-SOFI with TIA

3.3. Comments and Reasons
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The respondents were also invited to provide comments concerning the developments
and the variables, reasons behind their respective ratings, as well as general observations
regarding the questionnaire and the study.
Following are some selected comments. The full text of all comments is available in
Appendix D.
Development 1: The Armenia-Azerbaijan Nagorno-Karabakh conflict is resolved peacefully 7 .
I think we have high chances of resolving the Karabakh conflict, because
international pressure on Armenia is increasing. Azerbaijan is becoming more and
more important in the region, and getting into the world map, finally, an economic
and political cost is too high for Armenia to keep up the current situation.
Development 3.The biological resources of the Caspian Sea, inland lakes and river basins
are protected through, for example, effective laws and treaties.
The Caspian littoral states must come to an agreement on a comprehensive
mandatory convention on environmental protection of the Caspian sea. This is a
matter of environmental security of the whole region. Economic interests based on oil
and gas extraction on the Caspian shall be securely balanced with environmental
safety, with the last being priority.
Development 4: Five-Nation agreement on territorial boundaries of the Caspian Sea.
Political views of the governments do not seem to be agreeable on this matter in the
next decade.
Development 7. Azerbaijan establishes policies designed to increase innovation and the
technological component of fixed assets.
It is unavoidable, our country has strict policy for future technological development
of fixed assets. Therefore I would tell this sphere will develop in great speed in the
nearest future.
Development 16. At least 30% of all non-face-to-face classroom education occurs
through e-learning (distance learning), education in the workplace, or other types of noninstitutional education.
10 years are not enough to provide 30 % of schools and institutions with necessary
equipment for this purpose.
Development 20. Share of alternative energy production (e.g. wind energy, solar,
geothermal, biomass, hydro) rises to 10%.
The share of the renewable energy will increase, probably it will reach the level of 20
percent at least because this traget set by the ministry.
Variable 1: Total GDP mln manat

7

See short historical article about this conflict in the following section.
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Azerbaijan plans to increase gas production since 2017, after declining oil
production. Moreover pendulus swings toward non-oil sector. Non-oil GDP will
exceed oil one.
Variable 4: Total protected area (% of total land area)
Until the distant future when N-G is solved, more EFFECTIVELY protected land is
highly unlikley to be possible
3.4 About Armenia-Azerbaijan Nagorno-Karabakh conflict
The Armenia-Azerbaijan Nagorno-Karabakh conflict is the result of military aggression
of Armenia against Azerbaijan, resulting in 20% of Azerbaijani territory being occupied,
and about one million people becoming refugees and internally displaced. UN Security
Council Resolutions 822, 853, 874, 884 demand the immediate withdrawal of Armenian
forces from occupied regions of Azerbaijan.
Nagorno- Karabakh is historically Azerbaijani territory, where hundreds of thousands of
Armenians from Iran and Turkey have been resettled after the Russian-Iranian war in
1828. The main reason of the Armenian aggression is the purpose of attaching NagornoKarabakh to Armenia. Azerbaijan offers Nagorno-Karabakh the highest status of
autonomy within its borders recognized by the international community. The puppet
regime created in the occupied territories is not recognized by any state in the world,
including Armenia.
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4. Policy Implications and Recommendations
1. Define the economic basis for possible cohabitation of the Azerbaijani and Armenian
communities in the Nagorno-Karabakh region of Azerbaijan and promote a positive
atmosphere of peace and stability in the region based on sustainable development.
2. Develop political and economic relations within in the South Caucasus region and
neighboring countries based on respect of national interests.
3. Establish economic, migration and labor policies in areas that contribute to non-oil
GDP, the development of indigenous resources, traditional knowledge and modern
technology.
4. Strengthen the ecological security of the Caspian Sea, through treaties and agreements.
5. Develope a socially-ethical state, preventing social disparities by a consistent
implementation of strong social policies in the country.
6. Strengthen human capital and establishe necessary conditions by the government for
supporting innovation and forming a new creative class.
7. Expand investment opportunities to raise the potential of the information and
communication technologies area, which was estimated as having high probability and
impact, as well as institutional capacity.
8. In order to ensure stable and sustainable water supply, intensify the process of building
water cleaning plants, construct additional water channels and pipe lines to regions that
face water problems.
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Appendices for Azerbaijan SOFI 2011
Appendix A. Variables—Historical Data and Forecasts
Concerning the variables, there were some difficulties encountered during the study.
Misunderstanding of Instructions
One of the objectives of the questionnaire was to obtain judgments from the respondents
about the “best” and “worst” anticipated values for the set of 20 variables. These best and
worst estimates are interesting themselves and are also used in the SOFI computation.
In some cases, the request for “best” and “worst” values was interpreted in Azeri as
“highest” and “lowest.” Although in most cases there was no difference between these
interpretations, for a few variables, “best” was not highest and “worst” was not lowest
(e.g., for “Unemployment”.) Hence, misinterpretations could happen, and the answers
indicated that they did. In such cases, the analysts manually adjusted the responses. An
example of where there was clearly a misinterpretation was when a respondent entered
that a higher unemployment as “best.” In such cases the answers were swapped.
Rounding of entries
Because of an error at the server, entries were added to the database of responses in the
form of whole numbers until late in the study when this error was corrected. For instance,
an entry of 532.6 would have been entered as 533. This is not a problem for the
developments or for most of the variables, but it becomes significant for variables that
have values close to 1.00. For example, if a respondent entered 0.53 as an estimate for
GINI, the database would have recorded it as 1 and an estimate of .49 would have been
recorded as 0. The variables which could have been most affected by this error were #35
GINI and #30, TFP. Where the average of the responses for these variables seemed
plausible, they were used; otherwise, the judgment of the core team was used for
substitutes.
Outliers
For one or two variables, respondents submitted extreme answers; for those beyond
plausibility, medians were used rather than averages or the extreme answers were
removed before computing the averages.
The variables for which these modifications were made, and the revised best and worst
values are shown in Table 4.
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Table 4. Variables that had values corrected
Number
Variable

Raw
Data
Best

Raw
Data
Worst

Modification Approach
Entries were modified so
the high numbers were
assigned to worst and
lower number to best.
Entries were modified so
the high numbers were
assigned to worst and
lower number to best.
Entries were modified so
the high numbers were
assigned to worst and
lower number to best.

Revised
Best

Revised
Worst

11.96

17.31

9.40

16.05

0.51

0.81

32

CO2 emissions
(thousand ton)

14.67

14.54

40

Unemployment
(% total)

10.53

14.76

5.16

5.27

5570

10405

Median values were used
here since some extreme
answers were received

300.00

180.00

21.16

5.96

Averages, with extreme
outliers removed

5.59

3.88

5.94

6.27

Extreme answers omitted
and lower estimates were
taken as best

1.20

1.56

GINI

35

33

42

36

Capital
investments for
environmental
protection
(min manat)
Electric energy
consumption per
capita,
(thousand kw).
Population
growth rate

As mentioned in the report, the data on which the SOFI was based are sporadic,
particularly for the years prior to 2000. Lack of data or poor data in this period can
significantly affect the SOFI, not only in the period of poor data, but throughout,
including the forecasts. Therefore, the data in the AZ-SOFI computation should be
checked and completed where possible.
In the Historical Data and Forecasts spreadsheet that appears in Appendix A, the
numbers in bold italics were generated by the curve fit equations shown in the table
below. The curve fitting process was accomplished using the statistical software package
CurveExpert Professional. The column labeled “r^2” presents a statistical measure
showing the excellence of the fitting process, with a value of 1.00 being a perfect fit.
Equations for Computing SOFI variables
No Variable

Fit Curve

Baseline Equation

r^2

1

Total GDP mln.manat

na

extrapolation at
5.5%/year

na

2

GDP per capita manat

Logistic Power

a/(1+(x/b)**c)

0.96
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No Variable

Fit Curve

Baseline Equation

r^2

3

Heat Capacity

a + b*x + c/x^2

0.97

a + b*x + c*x^2 + ...

0.95

a / (1+exp(b-c*x))

0.93

Fixed capital mln. Manat

4

Labor force thousands

5

Bank assets (Broad
money) mln manat

Polynomial
Regression
(degree=3)
Ratkowsky
Model

6

TFP (GDP/FC/LF)

Linear

a + b*x

0.81

7

Non-oil GDP /Total GDP
%

Bleasdale

(a + b*x)^(-1/c)
(zero shifted to
match in 2011)

0.66

a + b*cos(c*x + d)

0.86

a/(1+(x/b)**c)

0.97

a*x**(b*x)

0.86

8
9
10

CO2 emissions thousand
Sinusoidal
ton
Capital investments for
environmental protection, Logistic Power
min manat
Total protected area (%
Geometric
of total land area)

Interpolated for
1991 and 1993; then
used averages.
Replaced 2021 with
average 1991-2001
and then linearly
interpolated,
Historical data is
from World bank;
forecast UN

11

GINI coefficient (a
measure of inequality)

na

12

Population growth rate
(percent)

na

13

Life expectancy (years)

Saturation
Growth Rate

a*x/(b +x)

0.88

Saturation
Growth Rate

a*x/(b +x)

0.02

Natural
Logarithm

a + b*ln(x)

0.96

Data fit from 20002010. A target data
point (6%) was
inserted for 2021.
a+ b*x + c*x^2 + ...

0.99

a*x**(b*x)

0.79

14
15

Labor migration - foreign
employees in country
(persons)
Seats in Parliament Held
by Women (%)

16

Unemployment (%)

Polynomial
Regression
(degree=3)

17

Total energy production
in oil equivalent,

Geometric
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No Variable

Fit Curve

Baseline Equation

r^2

thousand ton.
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Historical Data and Forecasts
No

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

SOFI
Report
No

2011

2011

2011

2011

2011

2011

2011

2011

2011

2011

2011

2011

2,011

2011

2011

2011

2011

2011

2011

2011

Total
GDP
mln.ma
nat

GDP
per
capita
manat

Fixed
capital
mln.
manat

Labor
force
thousan
ds

Bank
assets
(Broad
mon)ml
n manat

TFP
(GDP/F
C/LF)

Non-oil
GDP
/Total
GDP %

CO2
emissio
ns
thousan
d ton

Capital
investm
ents for
environ
m.
protectio
nt

Total
protecte
d area
(% of
total
land
area)

GINI
coeffic
(ineq.)

Populati
on
growth
rate (%)

Life
expecta
ncy
(years)

Labor
migration foreign
employees
in country
(persons)

Seats in
Parl.
women
(%)

Unemp
loymnt
(%)

Total
energy
prod. in oil
equiv.
thousand
ton.

Electr
energy
cons. per
capita,
thousd
kwh.

Internet
users per
100
popul.

Invest
ment in
ICT
total,
mln
manat.

1991

0.5

0.1

0.9

3736.0

2.85

0.1487

68.0000

6.48

0.001

4.5

0.328

1.600

70.5

4,721

4.97

16.4

19688.0

2.68

0

9.594

1992

4.8

0.7

23.7

3728.4

4.60

0.0543

68.0000

5.98

0.011

4.5

0.361

1.500

69.7

4,766

5.52

16.4

18354.0

2.27

0

19.17

1993

31.4

4.3

31.2

3734.1

7.41

0.2695

68.0000

5.77

0.122

5.0

0.395

1.500

69.5

4,812

6.07

16.4

16662.0

2.12

0

28.73

0.1124

68.0000

5.57

0.841

5.0

0.428

1.400

69.6

4,859

6.61

16.4

15493.0

1.99

0

38.30

1994

374.7

50.1

912.0

3654.9

11.94

1995

2133.8

282.1

1219.5

3641.3

259.9

0.4805

68.0000

4.37

5.355

5.0

0.459

1.200

69.1

6,222

10.60

16.4

15303.0

1.98

0

47.85

1996

2732.6

357.5

15533.6

3718.6

309.0

0.0473

68.0000

4.06

3.800

5.0

0.458

1.000

70.2

5,781

7.71

16.4

14936.0

1.88

0

57.41

1997

3158.3

409.2

15637.3

3732.4

412.7

0.0541

68.0000

3.82

2.229

5.0

0.462

1.000

71.2

7,528

8.26

16.4

14616.0

1.84

0

66.96

5.0

0.462

1.000

71.6

5,404

8.81

16.4

16665.0

1.95

0

76.50

1998

3440.6

441.5

16341.1

3743.8

342.6

0.0562

68.0000

3.99

3.831

1999

3755.1

480.1

16974.0

3748.0

418.5

0.0590

68.0000

3.67

1.277

5.0

0.440

0.900

71.6

4,806

9.35

16.4

19387.0

2.05

0.1

86.04

2000

4718.1

593.2

18139.6

3748.2

781.4

0.0694

64.7700

3.79

1.723

5.0

0.506

0.800

71.8

4,361

10.60

14.8

19282.0

2.06

0.2

95.57

2001

5315.6

661.7

20959.7

3763.4

686.8

0.0674

60.1200

3.63

1.271

5.0

0.501

0.800

71.9

6,579

10.45

13.3

20062.0

2.13

0.3

105.10

3.67

2.405

5.0

0.498

0.700

72.2

1,688

10.99

12.0

20200.0

2.01

3.7

114.63

10.7

20272.0

2.25

4.2

9.0

20346.0

2.29

4.9

124.14
133.66

2002

6062.5

747.5

22314.5

3777.5

786.4

0.0719

60.9300

2003

7146.5

872.7

25412.4

4147.9

1018.8

0.0678

62.2300

3.85

2.965

6.5

0.495

0.800

72.3

2,104

2004

8530.2

1030.4

29045.7

4157.8

1505.9

0.0706

61.4600

4.03

1.911

6.8

0.491

0.900

72.4

3,951

11.54
12.08

2005

12522.5

1494.3

33939.3

4186.5

1841.8

0.0881

48.3530

4.19

2.912

7.0

0.488

1.000

72.4

4,655

11.30

7.6

27728.0

2.39

8.0

150.1

2006

18746.2

2208.2

40641.2

4297.3

3440.5

0.1073

39.2474

4.13

8.879

8.1

0.485

1.100

72.4

7,187

13.17

6.8

38102.0

2.55

10.0

212.0

2007

28360.5

3296.6

50183.0

4335.8

1965.7

0.1303

35.5542

3.70

55.505

8.1

0.482

1.100

73.0

5,495

13.72

6.5

54110.0

2.11

11.0

161.8

2008

40137.2

4603.7

54735.8

4373.5

8494.2

0.1677

37.8631

4.56

97.886

8.5

0.478

1.100

73.4

5,307

14.26

61190.0

2.05

17.0

153.4

2009

35601.5

4033.2

61436.6

4378.2

8469.2
12,950.1
4
14,767.2
5

0.1324

45.3436

4.89

105.287

10.1

0.475

1.200

73.5

5,182

14.81

6.0
5.9

67259.0

1.64

27.0

129.8

68114.0

1.62

46.0

204.0

2010
2011

41574.6
43862

4653.3
5271.4

67277.1
71758.2
9

4587.4
4,612.81
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0.1347
0.1477

44.3604
46.39

5.27
5.70

190.007
239.043

10.2
9.71

0.472
0.469

1.200
1.200
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73.6
73.98

5,784
8,708

16.00
15.90

5.6
5.40

62,252.08

1.79
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No

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

SOFI
Report
No

2011

2011

2011

2011

2011

2011

2011

2011

2011

2011

2011

2011

2,011

2011

2011

2011

2011

2011

2011

2011

Total
GDP
mln.ma
nat

GDP
per
capita
manat

Fixed
capital
mln.
manat

Labor
force
thousan
ds

Bank
assets
(Broad
mon)ml
n manat

TFP
(GDP/F
C/LF)

Non-oil
GDP
/Total
GDP %

CO2
emissio
ns
thousan
d ton

Capital
investm
ents for
environ
m.
protectio
nt

Total
protecte
d area
(% of
total
land
area)

GINI
coeffic
(ineq.)

Populati
on
growth
rate (%)

Life
expecta
ncy
(years)

Labor
migration foreign
employees
in country
(persons)

Seats in
Parl.
women
(%)

Unemp
loymnt
(%)

Total
energy
prod. in oil
equiv.
thousand
ton.

Electr
energy
cons. per
capita,
thousd
kwh.

Internet
users per
100
popul.

Invest
ment in
ICT
total,
mln
manat.

45.16

6.18

10.17

0.465

5,877

16.44

5.32

67,563.47

1.83

2012
2013
2014

46274
48819
51504

5589.7
5823.1
5989.2

78406.8
7
85345.4
6
92573.5
0

4,674.02
4,727.83
4,773.00

16,175.4
1
17,192.5
6
17,890.5
4
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0.1551
0.1625
0.1699

44.03
42.98

6.71
7.29

281.480
309.166
325.312

10.65
11.15

0.462
0.459

1.200
1.200
1.200

79

74.21
74.45
74.69

5,945
6,015

16.98
17.53

5.30
5.35

73,328.37
79,585.54

1.93
2.06

62.000
68.000
74.000

209.61
219.08
228.55
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Appendix B. Trend Impact Analysis Forecsts
Total GDP (mln. manat)

GDP per capita (manat)
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Fixed Capital (mln. manta)

Labor Force (thousands)

Bank Assets (broad money) (mln. manat)
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TFP (GDP/FC/LF)

Non-oil GDP (% GDP)

CO2 Emissions (thousand tons)
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Capital Investments for Environment (mln. manat)

Protected Land Area (% total land)

GINI Coeficient (0=equality)
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Population Growth Rate

Life Expectancy (years)

Labor Migration (foreign workers in the country)
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Seats in Parliament held by Women

Unemployment (%)

Total Energy Production (oil equivalent, thousand tons)
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Electric Energy Consumption per Capita (thousand kwh)

Internet Users (per 100 population)

Investment in ICT (total, mln manat)
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Appendix C. Real-Time Delphi Questionnaire and Full Results
Following is a screenshot of the questionnaire:

Introduction and Instructions:
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Azerbaijan State of the Future
Azərbaycanın Gələcəyin Durumu
Variables and Developments that are Important to the future of
the Country
Ölkənin gələcəyi üçün mühüm olan Dəyişənlər və təsir göstərən
Hadisələr
Please answer the questions in the form below. When you return please enter as a
returning participant and use this email address: example-abc@abc.org and this study
code: AZSOFI. This study is scheduled to close on 2011-11-3.
Aşağıdakı formada suallara cavab verin. Sorğuya yenidən qayıdanda iştirakçı kimi öz email ünvanınızı: example-abc@abc.org və sonra tədqiqatın kodunu: AZSOFI (böyük
ingilis hərflərilə) istifadə edin. Bu sorğuya giriş 30.10.2011-ci il tarixində bağlanacaqdır.
By pass introduction
Giriş hissəsini buraxmaq
This study is designed to collect judgments about the answers to a list of questions related
to the future state of Azerbaijan. One type of question deals with time series variables
that show past data about important aspects of society and the economy; the other type
deals with potential future developments that could influence these variables. You do not
have to answer every question. Also, you do not have to complete this list of questions in
one visit. You may submit your answers cell by cell or all at once. If you use the all at
once approach, enter all your responses on the page, then press SUBMIT THIS PAGE at
the bottom of the page before leaving the questionnaire. When you return to the
questionnaire you will see your previous answers and may add to them or change them if
you wish. You are encouraged to return to this list of questions often, because others may
have entered comments that could affect your ratings and comments. Please plan to
complete your input before 2011-10-30.
Bu tədqiqat sorğusunda Azərbaycanın gələcək durumu ilə bağlı suallara cavab rəylərinin
toplanması nəzərdə tutulmuşdur. Sualların bir hissəsi cəmiyyətin və iqtisadiyyatın
mühüm aspektləri haqqında zaman seriyası dəyişənlərinin tarixi məlumatlarından bəhs
edir; digər suallar isə bu deyişənlərə təsir göstərə biləcək potensial gələcək hadisələrdən
bəhs edir. Siz hər bir suala ətraflı cavab verməyə məcbur deyilsiniz. Həmçinin, bir dəfə
ilə suallar siyahısını tamamilə cavablandırmaq məcburiyyətində deyilsiniz. Hər zaman
sorğuya qayıdanda əvvəlki cavabları görə bilirsiniz və onlara əlavələr edə bilərsiniz və ya
istədiyiniz zaman onları dəyişə bilərsiniz. Tövsiyə olunur ki siz tez-tez suallar siyahısına
qayıdasınız, çünki, sizin reytinq və şərhlərinizə təsir göstərə bilən başqa şəxslər
tərəfindən şərhlər daxil ola bilər və buna cavab olaraq öz rəylərinizi redaktə edə
bilərsiniz. Zəhmət olmasa anketə öz girişinizi 30.10.2011-ci il tarixinə qədər tamamlayın.
Please return to the questionnaire often. When you return please enter as a returning
participant and use this email address: example-abc@abc.org and this study code:
AZSOFI.
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Questionnaire
Sorğu Anketi
The Developments
Probabilty
Ehtimal

Item

1

The Nagorno-Karabakh conflict
between Armenia and Azerbaijan is
resolved peacefully.

What is the
likelihood of
occurrence in the
next decade
(percent) ?;
Növbəti on il
ərzində baş
vermə ehtimalı
(faizlə) nədir?

Average: 40.91

Impact
Təsir
If it occurs, what
would the impact
be (100= huge)?;
Bu hadisə baş
verərsə, bunun
hansı təsiri ola bilər
(100 = ən böyük)?

Average: 8.95
Respondents: 79

Institutional
Capacity
Institutsional
Tutum
How ready are
institutions to
help this happen?
; Bunun baş
verməyinə
təşkilatların
hazırlığı hansı
səviyyədədir?

Average: 6.60
Respondents:
70

Respondents:
87

Ermənistan-Azərbaycan Dağlıq
Qarabağ münaqişəsinin sülh yolu ilə
həll edilməsi.
(details; Ətraflı)
2

Azerbaijan joins the WTO, which
leads to significant trend in food
security and activities of farm
workers.

Average: 63.59
Respondents:
76

Average: 7.88
Respondents: 69

Average: 7.31
Respondents:
64

Azərbaycanın ÜTT-yə üzv olmasının
ölkədə ərzaq təhlükəsizliyinin və kənd
təsərrüfatı sektorunun inkişafına
əhəmiyyətli təsir göstərməsi.
(details; Ətraflı)
click here for example; Misala
baxmaq üçün buraya tıklayınız
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Probabilty
Ehtimal

Item

3

The biological resources of the
Caspian Sea, inland lakes and river
basins are protected through, for
example, effective laws and treaties.

What is the
likelihood of
occurrence in the
next decade
(percent) ?;
Növbəti on il
ərzində baş
vermə ehtimalı
(faizlə) nədir?

Impact
Təsir
If it occurs, what
would the impact
be (100= huge)?;
Bu hadisə baş
verərsə, bunun
hansı təsiri ola bilər
(100 = ən böyük)?

Institutional
Capacity
Institutsional
Tutum
How ready are
institutions to
help this happen?
; Bunun baş
verməyinə
təşkilatların
hazırlığı hansı
səviyyədədir?

Average: 50.23
Respondents:
70

Average: 8.37
Respondents: 63

Average: 6.73
Respondents:
62

Average: 46.18
Respondents:
66

Average: 8.69
Respondents: 61

Average: 7.36
Respondents:
61

Xəzər dənizdə, daxili göllərdə və çay
hövzələrində bio-ehtiyatların
gorunması, misal üçün, effektiv qanun
və müqavilələr vasitəsilə.
(details; Ətraflı)
click here for example; Misala
baxmaq üçün buraya tıklayınız
click here for example; Misala
baxmaq üçün buraya tıklayınız
4

Five-Nation agreement on territorial
boundaries of the Caspian Sea.
Xəzər dənizinin ərazi sərhədləri
haqqında Beş-Ölkə sazişi.
(details; Ətraflı)
click here for example; Misala
baxmaq üçün buraya tıklayınız
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Probabilty
Ehtimal

Item

5

Effective Azerbaijan monetary policy
is achieved in coordination with the
International Financial Institutions
through, for example, adjustment of
interest rates.

What is the
likelihood of
occurrence in the
next decade
(percent) ?;
Növbəti on il
ərzində baş
vermə ehtimalı
(faizlə) nədir?

Impact
Təsir
If it occurs, what
would the impact
be (100= huge)?;
Bu hadisə baş
verərsə, bunun
hansı təsiri ola bilər
(100 = ən böyük)?

Institutional
Capacity
Institutsional
Tutum
How ready are
institutions to
help this happen?
; Bunun baş
verməyinə
təşkilatların
hazırlığı hansı
səviyyədədir?

Average: 55.02
Respondents:
61

Average: 7.94
Respondents: 54

Average: 7.40
Respondents:
52

Average: 49.78
Respondents:
54

Average: 8.25
Respondents: 51

Average: 7.41
Respondents:
51

Beynəlxalq maliyyə institutları ilə
razılaşdırılmış effektiv pul siyasətinin
aparılması, misal üçün, faiz
dərəcəsinin tənzimlənməsi.
(details; Ətraflı)
Lending rate 2004 = 15.5%
Lending rate 2009 = 19.7%
click here for example; Misala
baxmaq üçün buraya tıklayınız
click here for example; Misala
baxmaq üçün buraya tıklayınız
6

Azerbaijan establishes an accelerated
depreciation policy for direct foreign
and local investments.
Ölkə tərəfindən birbaşa xarici və
daxili investisiyalar üçün
sürətləndirilmiş amortizasiya
siyasətinin aparılması.
(details; Ətraflı)
click here for example; Misala
baxmaq üçün buraya tıklayınız
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Probabilty
Ehtimal

Item

7

8

9

10

11

What is the
likelihood of
occurrence in the
next decade
(percent) ?;
Növbəti on il
ərzində baş
vermə ehtimalı
(faizlə) nədir?

Impact
Təsir
If it occurs, what
would the impact
be (100= huge)?;
Bu hadisə baş
verərsə, bunun
hansı təsiri ola bilər
(100 = ən böyük)?

Institutional
Capacity
Institutsional
Tutum
How ready are
institutions to
help this happen?
; Bunun baş
verməyinə
təşkilatların
hazırlığı hansı
səviyyədədir?

Average: 65.20
Respondents:
66

Average: 8.75
Respondents: 61

Average: 7.41
Respondents:
61

Average: 50.56
Respondents:
55

Average: 8.60
Respondents: 52

Average: 7.14
Respondents:
51

Ölkə tərəfindən əmək bazarında tələb
və təklifin tarazlığı (mühacirət və
demoqrafiya risklərini nəzərdə
tutmaqla) siyasətinin aparılması.
The non-oil component of
Azerbaijan s GDP increases by at
least 70% from that of 2011.

Average: 53.73
Respondents:
64

Average: 8.98
Respondents: 61

Average: 7.15
Respondents:
59

Azərbaycanda ÜDM-in qeyri-neft
hissəsinin 10 il ərzində (2011-ci ilə
nisbətən) ən azı 70% artımı.
The share of production and services
classified as innovative rises to 30% of
all production and services.

Average: 45.79
Respondents:
56

Average: 8.76
Respondents: 51

Average: 7.12
Respondents:
51

Average: 63.21
Respondents:
57

Average: 8.44
Respondents: 52

Average: 7.53
Respondents:
51

Azerbaijan establishes policies
designed to increase innovation and
the technological component of fixed
assets.
Ölkə tərəfindən əsas fondların
strukturunda innovasiyalarla
(texnologiyalarla) bağlı hissənin
payının artırılması siyasətinin
aparılması.
Azerbaijan establishes a labor policy
designed to balance supply and
demand taking into account migration
and demography.

Ümumi əmtəə və xidmətlər
istehsalında innovativ əmtəə və
xidmətlərin payının 30%-ə
çatdırılması.
Flooding of the Kura and other rivers
is controlled.
Kür və digər çaylarda daşqınların
nəzərət altında saxlanılması.
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Probabilty
Ehtimal

Item

12

13

14

15

16

What is the
likelihood of
occurrence in the
next decade
(percent) ?;
Növbəti on il
ərzində baş
vermə ehtimalı
(faizlə) nədir?

Impact
Təsir
If it occurs, what
would the impact
be (100= huge)?;
Bu hadisə baş
verərsə, bunun
hansı təsiri ola bilər
(100 = ən böyük)?

Institutional
Capacity
Institutsional
Tutum
How ready are
institutions to
help this happen?
; Bunun baş
verməyinə
təşkilatların
hazırlığı hansı
səviyyədədir?

Average: 54.64
Respondents:
59

Average: 9.09
Respondents: 55

Average: 7.20
Respondents:
54

Average: 44.81
Respondents:
58

Average: 8.51
Respondents: 53

Average: 6.68
Respondents:
53

Yaşıl inşaatın ümumi inşaatdakı
payının 5%-ə (və ya daha çox)
çatdırılması.
The number of people living below the
poverty line remains at 12-15% or
less.

Average: 62.48
Respondents:
56

Average: 8.68
Respondents: 53

Average: 7.38
Respondents:
52

Yoxsulluq həddindən aşağı səviyyədə
yaşayan insanların sayı 12-15% və ya
daha az qalması.
The number of people below the
poverty line who work in low-paying
jobs is increasing by 20%.

Average: 42.07
Respondents:
54

Average: 7.71
Respondents: 49

Average: 6.91
Respondents:
46

Average: 48.63
Respondents:
62

Average: 7.98
Respondents: 56

Average: 6.69
Respondents:
54

Water consumption problems are
essentially solved
Sudan istifadə problemlərinin
əhəmiyyətli dərəcədə həll olunması.
Green construction becomes 5% or
more of overall construction.

Yoxsulluq həddindən aşağı səviyyədə
yaşayan əhali içərisində aşağı əmək
haqqı olan iş yerlərində çalışanların
payının 20% qədər artması.
At least 30% of all non-face-to-face
classroom education occurs through elearning (distance learning), education
in the workplace, or other types of
non-institutional education.
E-təhsilin (distant, iş yerlərində və
digər qeyri-institutsional təhsil)
ümumi qiyabı təhsildə payının 20%-ə
çatdırılması.
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Probabilty
Ehtimal

Item

17

18

19

20

21

Rapid increase of urbanization results
in overpopulation, and environmental
and social conflicts.
Urbanizasiya prosesinin kortəbii
inkişafı nəticəsində əhalinin sıxlığı,
ekoloji və sosial konfliktlərin
yaranması.
At least 30% of all high school
graduates enter universities.
Ali təhsil məktəblərinə qəbul olan
abituriyentlərin sayının məktəb
məzunlarının 30%-nə çatdırılması.
Labor market is short of qualified
personnel by at least 20%.
Əmək bazarında ixtisaslı kadrların
kəsirinin ən azı 20% çatışmazlıqı.
Share of alternative energy production
(e.g. wind energy, solar, geothermal,
biomass, hydro) rises to 10%.
Ümumi enerji istehsalında alternativ /
bərpa olunan (külək enerjisi, günəş,
geotermal, biokütlə, kiçik su
stansiyaları) enerji istehsalının payının
10%-ə çatdırılması.
Energy efficiency increases 1% per
year for at least 10 years in a row in 4
sectors: housing, household
appliances, transport, and industry.

What is the
likelihood of
occurrence in the
next decade
(percent) ?;
Növbəti on il
ərzində baş
vermə ehtimalı
(faizlə) nədir?

Impact
Təsir
If it occurs, what
would the impact
be (100= huge)?;
Bu hadisə baş
verərsə, bunun
hansı təsiri ola bilər
(100 = ən böyük)?

Institutional
Capacity
Institutsional
Tutum
How ready are
institutions to
help this happen?
; Bunun baş
verməyinə
təşkilatların
hazırlığı hansı
səviyyədədir?

Average: 59.44
Respondents:
59

Average: 8.30
Respondents: 56

Average: 6.22
Respondents:
51

Average: 55.20
Respondents:
59

Average: 8.00
Respondents: 52

Average: 6.90
Respondents:
52

Average: 52.93
Respondents:
58

Average: 7.84
Respondents: 56

Average: 6.64
Respondents:
53

Average: 48.15
Respondents:
62

Average: 8.18
Respondents: 55

Average: 6.89
Respondents:
54

Average: 56.39
Respondents:
57

Average: 8.37
Respondents: 54

Average: 7.08
Respondents:
53

Enerji səmərəliliyinin hər il dörd
sektorun: məişət, məişətdə istifadə
olunan elektrik avadanlıqları,
nəqliyyat və sənaye hər birində 1%
artması.
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Probabilty
Ehtimal

Item

22

23

24

A new communications satellite
scheduled for launch in 2013 leads to
increased ICT revenues by at least
30%.
2013-cü ildə nəzərdə tutulmuş
telekommunikasiya peykinin orbitə
çıxarılması nəticəsində İKT gəlirlərin
ən azı 30% artması.
Broadband capacity in Azerbaijan
improves 100% through the use of
fiber optic cable.
Fibro-optik xəttin çəkilməsi
nəticəsində geniş zolaqlı şəbəkələrin
sürətinin 100% artması.
E-government is used by 50% of the
voting age population.

What is the
likelihood of
occurrence in the
next decade
(percent) ?;
Növbəti on il
ərzində baş
vermə ehtimalı
(faizlə) nədir?

Impact
Təsir
If it occurs, what
would the impact
be (100= huge)?;
Bu hadisə baş
verərsə, bunun
hansı təsiri ola bilər
(100 = ən böyük)?

Institutional
Capacity
Institutsional
Tutum
How ready are
institutions to
help this happen?
; Bunun baş
verməyinə
təşkilatların
hazırlığı hansı
səviyyədədir?

Average: 69.58
Respondents:
59

Average: 8.49
Respondents: 55

Average: 8.02
Respondents:
54

Average: 79.98
Respondents:
61

Average: 8.83
Respondents: 54

Average: 8.37
Respondents:
52

Average: 54.56
Respondents:
62

Average: 8.38
Respondents: 58

Average: 7.05
Respondents:
57

Elektron hökümətin tam qurulması
nəticəsində səsvermə yaşa çatmış
əhalinin 50% bu sistemdən istifadə
etməsi.
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The Variables

Item

25

Variable: Total GDP mln manat
Ümumi Daxili Məhsul ÜDM cəmi
mln manat

What is the best
plausible value
within the next
decade?
Növbəti on il
ərzində ən
yuxarı mümkün
dəyər neçə ola
bilır?

What is the worst
plausible value
within the next
decade?
Növbəti on il
ərzində ən aşağı
mümkün dəyər
neçə ola bilər?

What is the
relative
importance of this
variable? (0-100)
Bu dəyişənin nisbi
əhəmiyyəti nədir?

Average:
10,200.83
Respondents:
41

Average: 8.98
Respondents: 43

Average:
4,160.12
Respondents:
42

Average:
3,139.48
Respondents: 42

Average: 8.98
Respondents: 41

Average:
9,849.11
Respondents:
37

Average:
9,314.03
Respondents: 35

Average: 8.76
Respondents: 34

Average:
6,070.31
Respondents:
43

Average:
3,867.92
Respondents: 39

Average: 8.31
Respondents: 35

1995 = 2,134
2010 = 41,575
26

Variable: GDP per capita, manat
Adambaşına düşən ÜDM, manat
1995 = 282
2010 = 4,653

27

Variable: Fixed capital, mln manat
Əsas fondlar, mln manat
1995 = 1,219
2010 = 67.277

28

Variable: Labor force thousands
(economically active)
Məşğul əhali, min
1991 = 3736
2010 = 4587.4
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Item

29

Variable: Bank assets (Broad money)
mln manat
Məcmu bank aktivləri, mln manat

What is the best
plausible value
within the next
decade?
Növbəti on il
ərzində ən
yuxarı mümkün
dəyər neçə ola
bilır?

What is the worst
plausible value
within the next
decade?
Növbəti on il
ərzində ən aşağı
mümkün dəyər
neçə ola bilər?

What is the
relative
importance of this
variable? (0-100)
Bu dəyişənin nisbi
əhəmiyyəti nədir?

Average:
8,233.43
Respondents:
35

Average:
4,718.59
Respondents: 34

Average: 8.12
Respondents: 34

Average: 5.03
Respondents:
35

Average: 4.85
Respondents: 33

Average: 8.45
Respondents: 29

Average: 57.65
Respondents:
43

Average: 28.97
Respondents: 38

Average: 8.85
Respondents: 39

Average: 14.67
Respondents:
39

Average: 14.54
Respondents: 36

Average: 8.38
Respondents: 34

1995 = 260
2010 = 10,527

30

Variable: TFP (GDP/FC/LF)
Məcmu faktor məhsuldarlığı TFP
(GDP/FC/LF)
1996 = 0.0473
2010 = 0.1347

31

32

Variable: Non oil GDP (% total
GDP)
Qeyri-neft ÜDM (Cəmi ÜDM %)
Variable: CO2 emissions thousand
ton
CO2 gazların tullanması, min ton
1997 = 3.82 metric tons per capita
2006 = 4.13 metric tons per capita
click here for example; Misala
baxmaq üçün buraya tıklayınız
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Item

33

Variable: Capital investments for
environmental protection and
rational utilization of natural
resources, min manat

What is the best
plausible value
within the next
decade?
Növbəti on il
ərzində ən
yuxarı mümkün
dəyər neçə ola
bilır?

What is the worst
plausible value
within the next
decade?
Növbəti on il
ərzində ən aşağı
mümkün dəyər
neçə ola bilər?

What is the
relative
importance of this
variable? (0-100)
Bu dəyişənin nisbi
əhəmiyyəti nədir?

Average:
5,569.90
Respondents:
39

Average:
10,405.19
Respondents: 36

Average: 8.63
Respondents: 35

Average: 20.60
Respondents:
40

Average: 14.80
Respondents: 37

Average: 8.41
Respondents: 37

Average: 5.16
Respondents:
37

Average: 5.27
Respondents: 34

Average: 8.44
Respondents: 34

Ətraf mühitin mühafizəsi və təbii
resurslardan səmərəli istifadəyə
yönəldilmiş əsas kapitalın
investisiyası, min manat
2001 = 1,271.1
2010 = 190,007.2
34

Variable: Total protected area (% of
total land area)
Mühafizə olunan təbiət əraziləri (və
ölkə ərazisin faizi kimi)
1991 = 4.5
2010 = 10.2

35

35
Variable: GINI coefficient (a
measure of inequality)
GINI əmsalı (bərabərsizliyin ölçüsü)
(details; Ətraflı)
1994 = 0.428
2001 = 0.501
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Item

36

Variable: Population growth rate
(percent)

What is the best
plausible value
within the next
decade?
Növbəti on il
ərzində ən
yuxarı mümkün
dəyər neçə ola
bilır?

What is the worst
plausible value
within the next
decade?
Növbəti on il
ərzində ən aşağı
mümkün dəyər
neçə ola bilər?

What is the
relative
importance of this
variable? (0-100)
Bu dəyişənin nisbi
əhəmiyyəti nədir?

Average: 6.14
Respondents:
41

Average: 8.59
Respondents: 39

Average: 73.57
Respondents:
50

Average: 69.68
Respondents: 45

Average: 8.64
Respondents: 42

Average:
8,369.63
Respondents:
38

Average:
9,021.35
Respondents: 34

Average: 7.56
Respondents: 34

Average: 28.89
Respondents:
47

Average: 19.09
Respondents: 44

Average: 7.17
Respondents: 41

Əhalinin artım səviyyəsi (faizlə)
1992 = 1.015
2010 = 1.011
37

Variable: Life expectancy (years)
Gözlənilən ömür uzunluğu (il)
1996 = 70.5
2010 = 73.6

38

Variable: Labor migration - foreign
employees in country (persons)
Əmək miqrasiyası - ölkədə xarici
işçilər, nəfər
2000 = 6579
2010 = 8708

39

Variable: Percentage of seats held by
women in national parliament.
Milli Məclisə seçilən qadınların
nisbəti
1995 = 10.6 %
2010 = 16 %
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Item

40

Variable: Unemployment (% total)
İşsizlik, (işçi qüvvəsinin %)

What is the best
plausible value
within the next
decade?
Növbəti on il
ərzində ən
yuxarı mümkün
dəyər neçə ola
bilır?

What is the worst
plausible value
within the next
decade?
Növbəti on il
ərzində ən aşağı
mümkün dəyər
neçə ola bilər?

What is the
relative
importance of this
variable? (0-100)
Bu dəyişənin nisbi
əhəmiyyəti nədir?

Average: 10.35
Respondents:
44

Average: 14.77
Respondents: 39

Average: 8.74
Respondents: 39

Average:
44,782.11
Respondents:
36

Average:
36,320.73
Respondents: 33

Average: 8.09
Respondents: 34

Average: 21.16
Respondents:
36

Average: 5.96
Respondents: 34

Average: 8.20
Respondents: 35

Average: 68.75
Respondents:
51

Average: 8.76
Respondents: 51

2005 = 7.6
2010 = 5.6
41

Variable: Total energy production in
oil equivalent, thousand ton.
Ümumi enerji istehsalı, neft
ekvivalentində, min ton
1994 = 15493
2010 = 68114

42

Variable: Electric energy
consumption per capita, thousand
kwh.
Adambaşına düşən elektrik enerjisi
istehlakı, min kVs
1991 = 2.68
2010 = 1.62

43

Variable: Internet users per 100
population.
İnternet istifadəçiləri (100 nəfərə)
2005 = 8
2010 = 36
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Item

44

Variable: Investment in ICT total,
mln manat.
İKT-sektoruna investisiya cəmi,
milyon manat

What is the best
plausible value
within the next
decade?
Növbəti on il
ərzində ən
yuxarı mümkün
dəyər neçə ola
bilır?

Average:
473.12
Respondents:
42

What is the worst
plausible value
within the next
decade?
Növbəti on il
ərzində ən aşağı
mümkün dəyər
neçə ola bilər?

What is the
relative
importance of this
variable? (0-100)
Bu dəyişənin nisbi
əhəmiyyəti nədir?

Average: 257.11
Respondents: 38

Average: 8.39
Respondents: 38

2005 = 150.1
2010 = 204.0

Please remember to return to the questionnaire often. When you come back, you will see
how the group's answers have evolved and can edit your comments in response. If you
have difficulties please send your questions to example-abc@abc.org
Tez-tez sorğuya qayıtmaq unutmayın. Geri gələndə, siz qrup cavablarının inkişafını
görəcəksiniz və buna cavab olaraq öz rəylərinizi redaktə edə bilərsiniz. Əgər
çətinlikləriniz varsa example-abc@abc.org ünvanına suallarınızı göndərin.
To go to the top of this form click here;
Bu formun üst tərəfinə keçmək üçün buraya tıklayınız Buraya tıklayınız
To sign out click here;
Sorğudan çıxmaq üçün buraya tıklayınız Buraya tıklayınız
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Appendix D. Comments and Reasons
Following are listed verbatim most of the comments and reasons provided by the experts
participating in the RTD survey.
Question 1. The Armenia-Azerbaijan Nagorno-Karabakh conflict is resolved
peacefully.
Reason 1. Russia and other leading states that support Armenia are not interested in
resolving this conflict.
Reason 2. Both Presidents measures in this field of politics, Turkiye political activity and
evident interest of some Western countries in the resolving this conflict, create the
possibility of a peace agreement in this 10 years. But non-constructive position of
Armenia, the lack of interest from the countries supporting Armenia to resolve this
conflict can slow down negotiated agreement.
Reason 3. The continuation of the conflict for many years allows us to say yes. On the
other hand, great powers that support Armenia are not interested in resolving this
conflict.
Reason 4. The land that Armenia got by war could not be back without war.Russian
Federation being a super power in region does not want to solve this problem.
Reason 6. Historical facts show that Armenia every time put reasonless territorial and
other claims against Azerbaijan. In spite of the fact that present territory of Armenia is
collected from historical lands of Azerbaijan (thank to history mistakes and the efforts of
USSR previous leaders) still in the XXI century 20% of territories are occupied by
Armenians. In other words, as long as there is Armenia state they never take claims back.
At the same time, throughout history, Armenians have always been used by great powers,
and also they are used now. I think that occupation of the territories of Nagorno Karabakh
is not interest of only Armenia - Russia, United States, France and other big states are
interested in occupation. Being co-chairs they are not interested in the resolving of this
conflict. Because the conflict being continuing event is used as a way to pressure
Azerbaijan state and government.
Reason 7. 20 years of unsuccessful negotiations is the demonstration of double standard
of the modern world.
Reason 8. Big states that support Armenia are not interested in resolving this conflict.
Reason 9. Peaceful solution of the Azerbaijan-Armenia Nagorno-Karabakh conflict is not
possible within the present day conditions. If one party of the conflict keeps tendentious,
unfair position, as well as the parties involved in resolving this conflict keep tendentious
and pleasant position, it it very difficult to come to peaceful solution. More proper
situation is needed for this.
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Reason 10. Azerbaijan-Armenia Nagorno-Karabakh conflict settlement is not possible
within the present day conditions. The Armenian side is not inclined to make
compromises, does not refuse in its biased position, at the same time the world states and
international organizations that are involved in the mechanis of resolving this conflict
demonstrate the double standards and this makes a peaceful solution impossible. This
problem is as minimum bilateral problem, where if one party of the conflict keeps
tendentious, unfair position, at the same time the mediators involved in resolving this
conflict keep tendentious position, encourage aggressive side, in this situation can not be
said of any peaceful solution of conflict.
Reason 11. I think that is less likely. Because the geopolitical relations in the region are
not balanced, and at least until 2025, no significant changes are expected in this direction.
Reason 12. If we measure the peaceful settlement of Nagorno-Karabakh conflict at a rate
of 100% in the best case we can put only 30%. Because, how much we want to solve the
issue in a peaceful solution, Armenia is not ready to such solution. The only slogan of all
the parties that could come to power in Armenia, and "what do we get for the future"
platform is the issue of Nagorno-Karabakh and only this issue. No one party can remain
in power if they reject this principle.
Reason 14. In the miatsum movement program there were two main factors: 1) to capture
the surrounding territories, 2) to push the conflict to the international level. 20 years after
the beginning of the conflict we have seen this happened. In this case, comprimises and
peace negotiations are nothing more than illusion. 50% of probability in the answer is
undesirable inforcement of Azerbaijan to peace. The remaining 50% of the answer is
likely to be thought as frozen conflict or military operations in the response to attacks.
Reason 15. Systematic diplomatic efforts.
Reason 16. The chance of conflict peaceful resolution is a little but exists. For this
purpose, first of all, it is important to put pressure on Armenia from the side of big states.
Continuous violation of the cease-fire and any distability in the region can force the great
states to enforcement of Armenia to peaceful solution.
Reason 17. Peaceful solution of the Nagorno-Karabakh conflict between Armenia and
Azerbaijan will require release of the occupied lands on the side of Armenia and granting
to the Nagorno-Karabakh region the highest status of autonomy on the side of
Azerbaijan. Peaceful solution shall be based on existing acts, resolutions of the SC of the
UN and itnernational law. Regional powers, like Russia and Turkey shall take more
proactive steps to facilitate peaceful solution between the sides in conflict.
Reason 18. It is not an easy task for the government of Azerbaijanand Armenian
government coming to a common point. The major action plan should be prepared by
each of the two countries. The most important point is that people could be
psychologically ready for this. At the same time, the main problem is to bring Armenian
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side to a compromise position.
Reason 19. Measures of our President in this field, activity of Turkey and interest of
some Western countries in resolving this conflict, creates the the possibility of a peace
agreement in this 10 years period. However non-constructive position of Armenia, the
absence of interest in the peace agreement from the countries supporting Armenia may
delay the resolving.
Reason 20. Peace settlement of conflict is still remains probable. However, the reality is
that the leading states is still consider Armenia’s claims and do not take into account the
arisen situation. Such a situation may not continue for a long time. Azerbaijan has enough
chance and rights to release its territories.
Reason 21. I think we have high chances of resolving the Karabkh conflict, because
international pressure on Armenia is increasing, Azerbaijan is becoming more and more
important in the region, and getting into the world map, finally, and economic and
political cost is too high for Armenia to keep up the current situation.
Reason 22. In the Russia's strategical relations with Armenia the neutralization of Russia
is inevitable. Continued political and economic relations between Russia and Azərbaycan
will be continued in close conditions. I see if today’s economic situation in Armenia
persists in the next 2-3 years, this country will declining to regress, by this situation this
will be possibility for more easy solution to the problem. I think that it is not a suitable
situation to start a war.
Reason 23. The peace agreement will not be just like that.
Reason 27. Peaceful solution of the conflict will first of all ensure regional security and
after that subsequent economic growth of the region as whole, because in this case
Armenia will be able to be a partner in large scale regional economic projects. Local
military budgets could be reduced and thus more funds could be assined in budgets to
medicine, social protection, education and other areas.
Reason 29. It’s hard to estimate readiness of institutions, but they both local and
international will need a clear program or agenda for this transformation. Clearly,
political solution program will have to include all these matters.
Reason 30. There is no mechanism to come to a peace agreement.
Question 2. Azerbaijan joins the WTO, which leads to significant trend in food security
and activities of farm workers.
Reason 32: Joining to the WTO will have extremely positive affect to Agriculture and
Food Security within the Republic of Azerbaijan. So, increasing of competition will
cause fall down of prices and increasing of quality of products.
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Reason 33: Azerbaijan should be member of the WTO. It will serve to increasing the
quality of agricultural products.
Reason 34: Being member of the WTO could positively affect to Food Security and
Agriculture. It should also be taken into account the country responsibilities after joining
the WTO.
Reason 36: Joiningg to the WTO is very important. It could serve the increasing of
quality of the Azerbaijani products. The speed up of those procedures is recommended.
There is a need for serious advancement in negotiations. Although, in nearest future it is
also possible that negotiations will be intensive since most of our neighborhood countries
have already been members of the organization.
Reason 37: Currently one of the strategic directions of our Republic is to be a member of
the WTO. I think this is inevitable being member of the WTO. First of all, quality and
productivity of the goods should be increased. It is possible getting higher results in the
competitive environment. Being the member of WTO will help to get rid of the potential
difficulties (economic, technical and etc).
Reason 38: WTO membership for Azerbaijan will require adaptation of legislation, trade
practices, business principles etc and this will take a serious effort of governance and
decision making. The Country shall have detailed program on WTO accession.
Reason 41: The accession of Azerbaijan to the WTO is certain because the government
shows a strong willingness in the joining to this organization.
Reason 42: Joining to the WTO will cause increased competitiveness, decreasing prices
and more quality of the products produced within the Country.
Reason 43: Accession to WTO will help Azerbaijan to identify and strengthen its
competitive advantages among which are food production and farming.
Question 3. The biological resources of the Caspian Sea, inland lakes and river basins
are protected through, for example, effective laws and treaties.
Reason 48: Each government should be inteterested in protection of natural resources.
Unfortunately unique Caspian Sea has yet not been divided among countries. However,
in general, not only related to the area of water of Azerbaijan, it is need for the biological
protection of Caspian Sea and this is important. Ecological protection and keeping of
Caspian Sea can be a big boost to the development of Azerbaijan’s economy. This idea
could also be subject to the lakes and rivers of our republic. Especially, the rivers “Kura”
and “Araz” strongly need to be cleaned. Influencing of all international organization to
the issue is very crucial since the ecological problem is considered as a global problem.
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Reason 49: Ecological protection and keeping of Caspian Sea is dependent on 5 countries
who have borders with the Sea. That is why the influence of International organization is
crucial.
Reason 52: The Caspian littoral states must come to an agreement on a comprehensive
mandatory convention on environmental protection of the Caspian sea. This is a matter of
environmental security of the whole region. Economic interests based on oil and gas
extraction on the Caspian shall be securely balanced with environmental safety, with the
last being priority.
Reason 54: Caspian Sea is said to be one of the problematic place in the central Asia.
There are still some ambiguous and discussable issue needs to be clarifying the Status of
the Caspian Sea. But I think all five countries will be interested to develop the security
issue of the Caspian Sea. Because the any kind of damage could be cause to the
enormous problem not only in the region also in the Central Asia.
Reason 55: A comprehensive mandatory Convention on environment protection of the
Caspian Sea with effective mechanisms of imposing strict sanctions shall at least
preclude further deterioration of the environment situation.
Reason 56: Lack of necessary legal regulatory basis equally applicable to all five littoral
states in the Caspian makes inter-governmental institutional arrangements fall short of
effectiveness.
Question 4. Five-Nation agreement on territorial boundaries of the Caspian Sea.
Reason 57: Agreement on territorial boundaries of the Caspian Sea is very important. But
some border countries prolong all those procedures artifically. The purpose is to create
obstacle to the construction of undersea pipeline. Some countires who make difficulties
on the agreement will stay in their position so long time.
Reason 59: Political views of the governments do not seem to be agreeable on this matter
in the next decade.
Reason 61: But some border countries prolong all those procedures artifically
Reason 64: Azerbaijan will gain big benefit from this agreement.
Reason 65: At least this will prevent any disputes on territorial belonging of natural
resources fields.
Reason 66: It will be push to the getting better ecological situation and the improvement
of the overall economy.
Question 5. Effective Azerbaijan monetary policy is achieved in coordination with the
International Financial Institutions through, for example, adjustment of interest rates.
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Reason 68: In my opinion Azerbaijani Government will continue to keep local currency
more secure that is why not to be interested to open its gates to any foreign currency.
Reason 69: Azerbaijan is making a lot of money from the sales of oil and gas therefore
there is almost no need to implement any policy agreed with international organizations.
Reason 70: In my opinion Azerbaijani Government will continue to keep local currency
more secure that is why not to be interested to open its gates to any foreign currency.
Reason 71: Important banking reforms are to be made as a prerequisite.
Reason 72: In my opinion this is important to collaborate with international institutions.
So, implementing right monetary policy with the advices of those institutions wil help
overall development.
Reason: 73 The central bank of Azerbaijan carries out macroprudential policy which is a
guarantee for the macro economic stability.
Reason 74: Lending among the local population will grow.
Reason 75: Local banking system requires presence of large scale foreign banks too,
which is lacking currently.
Question 6. Azerbaijan establishes an accelerated depreciation policy for direct foreign
and local investments.
Reason 76: Azerbaijan will not establish a depreciation policy because the Central Bank
uses an exchange rate as a nominal anchor.
Reason 77: Accelerated depreciation policy by the country for foreign and local direct
investments is important. Basicly, I see this policy in that money should be in different
nominations such as Dollar, Euro, AZN and Gold Resourses.
Question 7. Azerbaijan establishes policies designed to increase innovation and the
technological component of fixed assets.
Reason 78: World is moving to the knowledge based economy. I see the development of
Azerbaijan on the advanced science and technology. Advanced science and technology
are based on exact and technical sciences. I see the fast development of the country on
the knowledge gained by exact and technical sciences. Special attention should be given
to this field.
Reason 79: Now there is a huge necessity to increase the programs of innovations and up
to date technologies. Innovation is characterized by the development of scienctific and
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technological progress. Today the gaining of modern technology and acquiring scientific
achievements will cause the high development of economy as well as technical progress.
Reason 80: Increasing of innovative tecnological component of fixed assets will result
speedy development of the economy.
Reason 82: Nowadays development of technical sciences will result the creation of
innovative technology. This in turn may lead to rapid development of the economy within
the country.
Reason 83: This can appear convex in the country’s economy. From the other side,
joining the young people to projects and programs is one of the important factors. These
programs could be financed by the small and big grants according to current situation of
economy of the Republic of Azerbaijan. For instance, In Georgia this has been continuing
since a couple years ago.
Reason 84: Azerbaijan will increase innovation because the modernization is a state
priority.
Reason 85: It is unavoidable our country has strict policy for future technological
development of fixed assets. Therefore I would tell this sphere will develop in great
speed in the nearest future.
Question 8. Azerbaijan establishes a labor policy designed to balance supply and
demand taking into account migration and demography.
Reason 86: Azerbaijan is not likely to establish such a policy because there is no specific
policy regarding demography and migration.
Reason 87: In order to prevent the migration from Azerbaijan we should open new work
places and should try to develop the industry and agriculture within the country.
Question 9. The non-oil component of Azerbaijan’s GDP increases by at least 70%
from that of 2011.
Reason 88: Unfortunetly, dependence on energy sales is getting to increase in Azerbaijan.
This is difficult to talk about the strong development of non-oil sector yet.
Reason 89: I do not agree with this concept. As a reason I can highlight that it would
possible take more than 10 years for increasing the non-oil components of Azerbaijan's
GDP.
Reason 91: Any considerable increase of the non-oil GDP is not expected because the
implementation of the majority of policies in this area is inefficient.
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Reason 92: First of all let’s emphasize the real average tempo of development of non-oil
sector is 9 % in last 8 years and 8 % in last 10 years. Although this is average growth, this
is volatile for the different years.
Reason 93: Today the income of Azerbaijani budget basicly is consisting of oil income.
We wish dependence on income from oil sales will decrease by the development of
agriculture, oil refining and petro chemistry industry.
Question 10. The share of production and services classified as innovative rises to 30%
of all production and services.
Reason 94: Intensively modernization procedures require big investment. Only in this
case we can talk about the changing of situation.
Reason 95: The modernization process is going but it is not so rapid.
Question 11. Flooding of the Kura and other rivers is controlled.
Reason 96: The most developed countries have not been insured from the natural
disasters. As much as we are ready to river flood by construct the dikes we have to keep
in our mind that laws of nature.
Reason 98: The insuring from the natural disasters we should always be ready and to
prevent these disasters the necessary planned actions should be realized.
Question 12. Water consumption problems are essentially solved
Reason 99: This should be highlighted that successful projects have been realized in
water economy.
Reason 100: People should be educated for the purpose of using water efficiently.
Otherwise efficieny on implementing of successful project will be in lower rate.
Reason 101: I guess water problem will be still keeping its seriousness in 10 years. So it
is unavoidable in order to solve essentially the problem our government need to invest
enormous amount of money.
Reason 102: Despite of implementing of certain projects, there is still water supply
problem which is waiting for its solution. Especially water for use in home condition to
keep health and safety of people is very important.
Reason 103: It should be highlighted that successful projects has been implemented in the
field of water.
Question 13. Green construction becomes 5% or more of overall construction.
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Reason 104: We should work on increasing the part of green construction on the overall
construction. Because of current ecological condition, air pollution and etc. this policy
is strongly required.
Reason 105: Generally this is a global problem. In order to get improvement of
ecological conditions this is necessary to increase the part of green construction on
overall construction.
Question 14. The number of people living below the poverty line remains at 12-15% or
less.
Reason 107: Speedy development of our economy will allow this policy.
Reason 108: This does not seems as a reality. I would like to impress that majority of our
people have gathered in Baku in order to find job. For the purpose of decreasing the
poverty we will need to postpone the unemployment. In my opinion it is not easy
procedure and will hardly possible in 10 years.
Reason 109: In order to cut the poverty, firstly employment should be increased in the
country. Of course some important works have already been done in this matter. But
problem is still existing. I hope this problem will be solved by high development of
economy within the current decade.
Reason 110: The poverty rate will be low since the government pays a lot of attention to
the social welfare of its population.
Question 16. At least 30% of all non-face-to-face classroom education occurs through
e-learning (distance learning), education in the workplace, or other types of noninstitutional education.
Reason 111: First of all, appropriate material and technical basis and appropriate training
of personnel should be building up.
Reason 113: 10 years are not enough to provide 30 % of schools and institutions with
necessary equipment for this purpose.
Question 17. Rapid increase of urbanization results in overpopulation, and
environmental and social conflicts.
Reason 114: Moving young people from the rural villages and coming together in the
urban areas to solve their business problems is the result of unsatisfied conditions in rural
areas and government should keep it under control. Today, state programs related with
social-economical development of rural areas have been strengthed and this shows that
the problem is under control.
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Reason 115: Today, lack of work places and necessary infrastructure in rural areas results
in gathering people in cities, especially in Baku. Each city could provide living only for
certain number of people. In this case such density of people, of course, will cause certain
conflicts. In order to prevent this situation the reasons should be eliminated.
Question 18. At least 30% of all high school graduates enter universities.
Reason 116: I hope, increasing of general level of readiness will cause of this percentage
will increase with enough probability.
Reason 117: Hopefully it will be possible as a result of high competition between high
and secondary school students.
Question 19. Labor market is short of qualified personnel by at least 20%.
Reason 118: Preparing of qualified personnel requires improving the educational system.
Reason 119: The lack of qualifies employees is a probable problem because the
educational system is weak.
Question 20. Share of alternative energy production (e.g. wind energy, solar,
geothermal, biomass, hydro) rises to 10%.
Reason 120: Surplus of oil and gas resources does not allow widely using the alternative
energy resources (wind, solar, geothermal, biomass, small water stations).
Reason 122: The share of the renewable energy will increase, probably it will reach the
level of 20 percent at least because this target set by the ministry.
Question 21. Energy efficiency increases 1% per year for at least 10 years in a row in 4
sectors: housing, household appliances, transport, and industry.
Reason 123: Increasing Energy efficiency 1% per year for at least 10 years in a row in 4
sectors: housing, household appliances, transport, and industry requires some reforms
(replacing equipments and devices).
Question 25. Variable: Total GDP mln manat
Reason 124: Application of innovation technologies in Azerbaijan can provide more
opportunity to increase GDP.
Reason 125: Azerbaijan plans to increase gas production since 2017, after declining oil
production. Moreover pendulus swings toward non-oil sector. Non-oil GDP will exceed
oil one.
Reason 126: GDP will increase because a gas export is expected to increase.
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Reason 127: Economic potential of Azerbiajan is so bigger than now being used.
Implementing modern technologies can provide more opportunity to increasing GDP.
Question: 39. Variable: Percentage of seats held by women in national parliamnt.
Reason 128: The role of women is increasing
Question: 43.Variable: Internet users per 100 population.
Reason 129: Dear colleagues, data on Internet users are raken from official source –State
Statistical Committee.
Reason 130: At the end of 2010, the number of Internet users was 50. From where the
number 36 was taken?
Question 44. Variable: Investment in ICT total, mln manat.
Reason 131: Investment on ICT will increase. ICT has the highest export and income
potential among all non-oil sectors and this is one of the priority direction. Recently, all
works carrying out in this field, governmental concern and attention, financing from the
budget and established infrastructure will increase the investment on this field.
Reason 132: ICT has the hugest export and income potential among all non-oil sectors
Question 45. Please enter any other developments and variables that you think should
be considered.
Reason 133: The questionnaire is quite good but not complete, and I think we should add
some questions on medical service, on military servants living conditions, urban and rural
transportation service and high school and university education level. And finally the
suggestions how to improve all these matters.
Reason 134: I think the relevant questions about tourism and other service areas should
be placed in this questionnaire.
Reason 135: About Toursim and Education fields
Reason 136: I propose to add questions reflecting the following issues: 1. support of
languages and cultures of local native population (lezgi, talish) 2. support of federalism
with Nagorny-Karabakh autonomous republic, and autonomous republics of other local
nationals 3. Relations with neighboring countries (Russia, Iran) 4. Impact to Azerbaijan
of the USA (NATO) intervention into Iran
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Closing Comments
-I see the future of Azerbaijan in advanced technologies. These technologies are
dependent on development of exact and technical sciences. Therefore I suggest
government should pay much more concern to the scientists and scholars who work on
exact and technical sciences.
-20 years unresulted negotiations and double policies of modern world (NagornoKarabakh Problem!!!).
The best Azerbaijani idea is to make Azerbaijan famous in the world by the serious
success from exact and technical sciences. Glory to our scientists that make our country
famous.
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KUWAIT’S STATE OF FUTURE INDEX (K-SOFI) 2010
EXECUTIVE SUMMARY
Rapid globalization, increased economic interdependence, and the changing global environment
and geopolitical scene necessitates regular assessment of global, regional and domestic factors
that can strongly influence the future of small countries such as Kuwait.
The Kuwait’s State of Future Index (K-SOFI) is prepared to stimulate strategic thinking about
Kuwait’s future and to highlight key areas for strategy and policy reforms to ensure that Kuwait
is on track to realize the objectives and targets set in its long-term vision (Vision Kuwait 2035).
This national index is created by extrapolating and integrating a set of carefully selected global
and country level variables that measure progress over the next ten years. Possible future
developments that might affect these variables were also considered to explore their potential
impact on Kuwait’s long term vision.
The K-SOFI was constructed using the results of a survey conducted in July 2010. The process
involved fifty (50) experts, who were asked to select and provide their professional judgments on
twenty-five (25) variables and twenty eight (28) developments that are highly relevant to the
future of Kuwait.
The judgments of the experts together with twenty (20) years of historical data (1990 – 2009)
and forecasts for the following decade (until 2020) for all variables led to the construction of the
baseline K-SOFI. This was supported by a trend impact analysis (TIA) for the twenty eight (28)
future developments, which offered varied projections affecting the K-SOFI (sensitivity
analysis).
Overall, the K-SOFI curve shows a steady improvement over the past 20 years (1990 – 2009)
with regard to the selected variables. Our projection for the subsequent decade (2010 – 2020)
envisions a continuation of this upward trend, albeit at a lower rate than the one recorded for
preceding years.
Policy makers should therefore take into consideration that the external environment may not be
accommodating, as was the case in the last two decades. Therefore, Kuwait needs to deepen its
structural and policy reforms to ensure that development outcomes in the next decades are
equivalent to those envisaged under its long-term vision (Vision Kuwait 2035).
The analysis of the forecast of the variables and how they could be affected by future
developments for the K-SOFI point to important strategic direction and policy reforms needed to
improve the future of Kuwait. These include the need to:







Diversify away from the oil sector;
Reverse the deteriorating trend in perception on corruption;
Situate Health Sector Reform as a top government priority;
Increase Research and Development spending relative to the overall GDP;
Sustain current trends of political liberalization and human rights;
Reduce electricity consumption;
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Formulate contingency policies that monitor ‘Hidden Risks’, which are a set of
developments that are unlikely to occur, would result in high impact should they unfold,
and would have drastic effect given Kuwait’s low readiness to handle the outcomes, and;
Account for those developments with the most likely occurrence in current policies
design

This study establishes the inaugural K-SOFI as a new tool to help Kuwaiti policy makers explore
options to improve the future prospects for the State of Kuwait.
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1. INTRODUCTION
The State of the Future Index (SOFI) is a forecasted index, based on pre-selected variables, to
show whether the future outlook is improving or not. As such, the index is used in policy
analysis to assess whether the contemplated policies appear to change the future for the better.
SOFI, which is composed of global and country level variables, indicates whether human
conditions in a given country or region have improved or not and whether they seem likely to
improve or diminish in the future. The index is comprehensive in its coverage because it captures
important dimensions of sustainable human development such as environmental sustainability,
levels of corruption and personal freedom.
The global annual SOFI has been prepared and published by the Millennium Project since 2001. 8
It has shown that the general future was improving (though not at similar trends as in previous
decades) until 2008 when the global financial crisis meant that little progress is anticipated at the
global level. At country levels, some countries in Latin America and North America have been
preparing national SOFIs relying on unique set of variables in each country (generally referred to
as National Focus Indices). South Korea, South Africa and Turkey are also among the countries
with national SOFIs.
This report presents the first SOFI for Kuwait (2010 K-SOFI). As a national focus index, the KSOFI extrapolates a set of unique global and country variables that are highly relevant to
developments in Kuwait, and are also very relevant for the long-term vision of the State of
Kuwait (Vision Kuwait 2035).
Following this introductory section, Section II of the report describes the methodology and the
approach used in the construction of the index. Section III summarizes the results of the analysis,
including the baseline K-SOFI, and details of the forecasted variables and developments.
Sections IV and V of the report highlight the strategic relevance and policy implications of the
analysis and present a set of recommendations to ensure that Kuwait is well prepared for future
developments and is on track to realize the objectives set in Vision Kuwait 2035.
2. METHODOLOGY AND APPROACH
The K-SOFI is a measure of the 10-year outlook of the future based on twenty (20) years worth
of historical data. It is constructed using key variables and forecasts that, in the aggregate, depict
whether the future promises to be better or worse. The index is intended to show the directions
and intensity of change and to identify the factors responsible for that change. It also provides a
mechanism for studying the relationships among the variables and developments analyzed.
K-SOFI was constructed using the results of the Real Time Delphi (RTD) study in July 2010. 9
During the month, fifty (50) experts chosen by the Early Warning System (EWS) team because
of their knowledge and expertise in Kuwait or in global developments and prospects provided
8

For more information on SOFI, please see, The Millennium Project, 2010 State of Future (Washington, D.C.: The
Millennium Project, 2010).
9
Theodore J. Gordon, The Real Time Delphi: Future Research Method (Version 3). (Washington, DC: The
Millennium Project, 2009).
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their judgments and expert views on key variables and potential future developments important
for Kuwait. The demographics of the participants is provided in Figure 1.
FIGURE 1: REAL TIME DELPHI RESPONDENTS PROFILE
Real Time Delphi Respondents Profile
Count; Category; Gender
25
2

Areas of Expertise Breakdown
Expertise; %
50
Economics

Other

21.4%

21.4%

23

Health 2.9%

25
Female

Environment 2.9%

7

15.7%

Energy

8.6%
Business & Trade

Male

18
12.9%

Kuwaiti

Non-Kuwaiti

Total

Education

14.3%
Politics

Half of the experts were Kuwaitis, about a fifth were females, and four-fifths had Middle Eastern
expertise. They also comprise diverse sets of sectoral specialization (21% with economic
expertise, 16% with energy expertise, 14% with political expertise, etc.). 10
Twenty five (25) variables were selected by the EWS team and other Kuwaiti experts from a
long list of variables. Then, twenty (20) years of historical data were obtained to construct the
index. These variables were also projected for the following ten (10) years using statistical
forecasting techniques and expertise to construct the baseline K-SOFI for the period 2010-2020
(see Table 1 and Technical Annexes).
TABLE 1: K- SOFI VARIABLES
No
1
2
3
4
5
6
7
8
9
10
11
12
13

Variable
Global Demand for Oil
Global Fossil Fuel Consumption
Global Proven Oil Reserves
Global Food Availability
Major Global Armed Conflicts
Countries having or Thought to Have Plans for Nuclear
Global Land and Sea Atmospheric Temperature Anomalies
Kuwait Gross National Income per Capita (PPP)
Kuwait Proven Oil Reserves
Ratio of Non Oil GDP/GDP in Kuwait
Share of oil revenues in the Kuwait government budget
Total Kuwait Government Consumption Expenditure
Electricity Consumption in Kuwait

Units
Million Barrels of Oil
% of Total Energy
Billion Barrels
Calories per Capita per
Number
Number
Degree Centigrade
PPP US $
Billion Barrels
(%)
(%)
% of GDP
KWh/cap/yr

10

The full list of expert respondents is provided in Annex 6.5.
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No
14
15
16
17
18
19
20
21
22
23
24
25

Variable
Life Expectancy at Birth in Kuwait
Kuwait Population Growth Rate
Kuwait Adult Literacy Rate
Kuwait Secondary School Enrollments
Number of Physicians in Kuwait
Proportion of Seats Held by Women in Kuwait National
Number of Internet Users in Kuwait
Kuwait CO2 Emissions
Military Expenditures
Research and Development Expenditures
Corruption Perception Index
Freedom Index

Units
Years
(%)
(%)
(%)
Per 1000 People
(%)
Number
Metric Tons per Person
% of GDP
% of GDP
Index (1.0 to 7.0)
Index (1.0 to 10)

The first seven (shaded) variables are global.
The participants provided judgments about the “Best” and “Worst” estimates/projections for
these variables for the year 2020. They also provided their assessment of the likelihood,
importance and the level of readiness in Kuwait for twenty eight (28) potential future
developments. These developments included mostly exogenous events over which the country
had little control (e.g., a massive financial crisis triggers a global depression), as well as few
country-specific developments including potential national policies (e.g., aging population
double government social costs). Table 2 below summarizes these developments, their judged
likelihood, importance and Kuwait’s readiness to deal with them should they occur.
TABLE 2: K-SOFI FUTURE DEVELOPMENTS
No.

Developments

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

Massive financial crisis triggers a world depression as
New technology displaces carbon fuel as cheapest
Gulf Cooperation Council moves countries in the region
d political
lik
Extremist
religious groups change the current
di
i
f
h
i
Ageing population double government social costs
Water scarcity problems are essentially solved (e.g.,
h
h l energyd sources,
li i like
) wind and solar, provide
Renewable
0% f hhydrogen
ld' and hybrid cars represent 50% of new
Electric,
hi l manipulation
ld
Genetic
(GM) is used in the production of
2/3
f
h
ld'
f
d
Global protectionist movement dramatically reduces
ld electricity transmission on Earth at Giga-watt
Wireless
lExtremists
l i
f ibl
detonate
nuclear devices, dirty bombs, or
th
f
d t territorial
ti
Iran, Iraq, and Saudi Arabian
issues are

13
14
15
16

l d achieved in Iraq
Stability
Cyber warfare is more difficult to detect and triples in
dOPEC's ability
f
2010
l l oil production dramatically
to control
di i

2011 SOFI for the Republic of Azerbaijan

Probability
(1-100)
42.39
30.7
46.43
47.25
65.42
27.69
26.3
32.83
43.98
22.23
33.08
24.97

Importance
(1-10)
7.56
7.33
7.22
7.21
7.16
7.08
6.84
6.18
5.97
6.02
6.06
7.00

Readiness
(1-10)
7.14
6.43
7.04
7.42
6.44
6.77
6.70
7.00
6.65
7.00
6.53
5.92

21.24
45.38
63.62
41.66

6.00
7.00
6.54
6.65

6.42
7.60
6.45
7.29
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No.

Developments

17

Middle East oil producing countries successfully
diversify beyond energy production (50% of income
Human migrations at twice today's levels occur from
h
h25% of all new carbon production
Carbon sequestration:
iEnergy companies
d d
d found responsible and sued for
are
i
CO2efforts
i i throughout the world reduce energy
Conservation
dE-Learning
d b 10%
reaches tipping point increasing access to
hi
h
li growth
d spike
i
Economic
in other global regions limits
bili parity in employment
l
Gender
is achieved
Artificial bacteria and algae are used to produce 20% of
fMost
l glaciers melt twice as fast as in the decade 2000 –
2009
Global pandemic kills over one hundred million people
Megawatt levels of power are beamed from solar
ll
i
bi
h

18
19
20
21
22
23
24
25
26
27
28

Probability
(1-100)
34.57

Importance
(1-10)
6.32

Readiness
(1-10)
6.17

45.27
33.81
18.52
41.94
56.07
73.46
46.62
23.52
51.19
18.22
18.95

5.86
4.20
4.81
6.26
5.85
6.44
6.14
5.26
6.67
4.75
4.47

6.05
6.08
5.32
6.52
6.36
6.79
6.79
6.09
6.21
6.86
4.71

3. K-SOFI: The Results
The historic K-SOFI, as shown in Figure 2, was derived based on data for 1990-2009. It had an
upward trend with an estimated annual growth rate of 2.5%. This reveals that the combined
relative weights of the variables that are important for Kuwait and its well-being has overall
shown consistent and positive impact on the country. Nonetheless, there were three major dips in
the trend/graph (in 1991, 2000 and 2008). The first dip in 1991 can be attributed to the Iraqi
invasion of Kuwait, which resulted in massive destruction of Kuwait's infrastructure, significant
reduction in crude export capacity and necessitated major increase in government expenditure,
particularly military outlays, in that year as well as subsequent years.
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FIGURE 2: BASELINE 2010 KUWAIT STATE OF THE FUTURE INDEX (HISTORIC)
The Kuwait State of the Future Index (Historic 2010 =1)
Index; Year
1.0
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0.8

0.6

0.4
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The second dip in 2000 was due to two major factors: 11 (i) relative decline in Kuwait's oil
reserves to total global reserves; and (ii) precipitous decline of non-oil revenues in total
government revenues as well as sharp decline in the contribution of the non oil sectors in total
GDP.
The third dip was in 2008, which can be attributed to the global financial crisis and the resulting
recession that led to reductions in global demand for oil and fossil fuel consumption. These
variables in turn implied a reduction in income per capita and the contribution of the non-oil
sectors (e.g., financial and trade sectors) to GDP. It should be noted that 2008 also witnessed a
sharp increase in Kuwait's electricity consumption per capita.
Overall, the K-SOFI curve has shown a steady improvement over the past 20 years in the context
of the chosen variables for this study. A closer examination of the data reveals that
improvements were made in many of the important variables that make up the index. On the
global front, the increase in the global demand for oil and the improvements in global peace
outlook had an overall positive impact on the trend. On the domestic side, income per capita,
government consumption, social indicators (population growth rate, life expectancy, secondary
education enrollment rates), increase of women involvement in politics and declines in military
expending have all contributed to the upward trend of the index during the last two decades.
The trend of the following five (5) indicators, however, have overall worsened or did not add any
improvement to the index for the period 1990-2009: contribution of the non-oil sectors to GDP,
corruption perceptions, research and development expenditure, number of physicians per 1000
people, and CO2 emissions.
11

Secondary school enrolment rate also declined sharply in 2000. This was not an actual reduction in enrolment
rates but reflected changes in the way statistics were collected in 1999 (move from paper to electronic submission of
data without adequate verification of information in that year). According to experts from the Ministry of Education
this has been corrected in subsequent year but the historical data have not been adjusted.
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The K-SOFI was then projected for 2010-2020 period based on best estimates/projections of the
same variables included in the analysis. The projected baseline K-SOFI obtained shows an
upward trend with an annual increase of 1.3% compared with 2.5% during 1990-2010. This
means most of the variables that have led to positive results in the previous two decades will
continue to be favorable but with lower impact on the trend. As was the case with the historical
K-SOFI, few of the variables are projected to exert a negative impact on the index. These include
exogenous (global) variables as well as some domestic variables (Figure 3).
Projected variables, for instances, point to slower increases in global demand for oil, lower
contribution of non-oil sectors to GDP, and lower research and development expenditures as a
ratio of GDP. 12 They also point to worsening in corruption perceptions, faster increases in
electricity consumption and CO2 emissions. These trends combined together result in slower
increases in the overall K-SOFI for the period 2010-2020 compared with the previous two
decades.
FIGURE 3: BASELINE 2010 KUWAIT STATE OF THE FUTURE INDEX
The Kuwait State of the Future Index (Future Projection 2010 =1)
Index; Year
1.2

1.3%

1.0

2.5%
0.8
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0.4
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A Trend Impact Analysis (TIA) for the twenty eight (28) potential future developments was also
conducted to present different scenarios (extrapolations) where several developments can occur
and affect the K-SOFI outcome in different ways. 13 Each TIA curve represents the statistical sum
of the outcomes that occurred in 100 simulations. In general, the effect of the future
developments included in the TIA was quite significant. These events over which the country has
only some control could essentially end the growth of the SOFI or, at the other extreme, raise the

12

Adult literacy rate is also projected to increase with slower rates. These are expected given high levels achieved in
the past as they move closer to 100%. The same trend is also expected for school enrolment rates.
13
The TIA to the K-SOFI used Kuwait and global normalization values by applying a stochastic modeling technique
known as the "Monte Carlo" method.
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growth to historic rates (see Figure 4 for the summary of TIA on K-SOFI and the technical annex
for the details of the analysis on the various variables and developments).
FIGURE 4: 2010 KUWAIT STATE OF THE FUTURE INDEX TREND IMPACT ANALYSIS
The Kuwait State of the Future Index with Trend Impact Analysis (2010 =1)
Index; Year
1.2

1.3%

UQ
Baseline
MED
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0.4
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UQ stands for Upper Quartile, Low (or LQ) for Lower Quartile (see the Technical Annex).

4. Strategic Relevance and Policy Implications
Policy makers in Kuwait should be well prepared for the challenges that lie ahead due to rapid
globalization, increased economic interdependence and a changing world environment. They
should be equally ready to undertake deep structural and domestic policy reforms to ensure
attainment of better development outcomes and the realization of the objectives and targets set in
Vision Kuwait 2035.
The strategic importance and policy implications and recommendations outlined in this report are
based on the analyses of projected level of the twenty five (25) variables and the potential future
developments used in comprising the K-SOFI.
Most of the challenges identified in this report are already recognized in the long-term Vision
Kuwait 2035. Nevertheless, these policy implications reinforce the strategic direction of the
Vision and raise the urgency of their treatment by the policy makers.
(i)

Kuwait should diversify its economy away from the oil sector

Kuwait should diversify its economy away from almost complete reliance on the oil sector. This
has long been the objective of the Government and was re-emphasized in the K-SOFI because of
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the great uncertainty surrounding global demand for oil, global oil reserves, and global fossil fuel
consumption (Figure 5). Climate change, expected post-Kyoto international regimes and
expected advances in renewable energy technologies would also add to the above uncertainties.
FIGURE 5: PROJECTED DEVELOPMENTS (SCENARIOS) FOR THE OIL SECTOR
Global fossil fuel consumption
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The world today is heavily dependent on primary energy sources, predominantly oil. In the next
decade, the world will continue to rely on fossil fuels but the fastest sources of energy will be
renewable and nuclear sources. Most of the demand for oil in the next decade will be from
OECD countries, with considerable fast increases in oil demand from non-OECD countries as
well, particularly China and India (Figure 6). 14
FIGURE 6: WORLD TOTAL ENERGY CONSUMPTION

14

See also UN National Intelligence Council (2008) “Global Trends 2025: A Transformed World”, Washington
D.C., November 2008 (www.dni.gov/NIC_2025_project.html).
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World Total Energy Consumption (2007-2020)
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Although new technologies displacing carbon fuels may be a distant event, it should not be
completely disregarded by Kuwaiti policy makers due to its devastating impact on Kuwait
(where the oil sector makes up to two thirds of total GDP). Historically, in such technology
displacements, countries and companies survive best if they also become part of the new
movement. It is also important to monitor closely the rapid increases in investments in renewable
energy alternative sources (increasing from around US$ 22 billion in 2002 to about US$ 154
billion in 2008), including in the GCC countries where renewable energy sources have been
gaining importance lately.
(ii)

Health sector reforms should top social sector reform priorities

Kuwait made impressive strides in improving social sector indicators. In 2010, life expectancy is
at 78 years, adult literacy rates at 96%, secondary school enrollment at 94% and population
growth rate at 2.4%. These indicators are expected to continue to improve in the next decade,
although at slower rates, and additional efforts should be exerted to preserve recent gains. The
number of physicians per 1,000 persons, however, is projected to decline in the next decade
(Figure 7).
FIGURE 7: OUTLOOK FOR SOCIAL SECTOR INDICATORS
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Declines in the ratio of physicians per population by themselves should not be a concern
particularly if coupled with improvements in preventive health and more focus on primary health
care as well as increased efficiency levels within the sector. However, many other health sector
indicators (not used as proxies in this exercise) point to trends that could be of concern to policy
makers. Taken together, these trends in the health sector call for a comprehensive health sector
reform initiative as a matter of high priority (Figure 8 and 9).
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FIGURE 8: SELECTED GCC DEMOGRAPHIC INDICATORS
Life Expectancy at Birth (Kuwait – 2008)
Country; Years

Infant Mortality Rate (per 1,000 Live Births) GCC - 2008
Country; Rate per 1,000 Life Births

78

9.4

78

7.1

76

9.6

73

Source: WDI

18.0

Source: WDI

Special attention should be given to health sector reforms also because of emerging demographic
trends in Kuwait with fast rates of population growth, aging population, and declining fertility
rates.
Kuwait continues to witness an increase in life expectancy. This will no doubt yield a higher
number of elderly individuals, requiring more frequent and costly medical attention. The steady
reduction in infant mortality rates also means that the elderly segment of population will
continue to grow in the future. Kuwait also enjoys one of the highest population growths in the
GCC region, where Kuwait’s population is expected to double by 2030 (Figure 8).
Kuwait is on par with the rest of the GCC in terms of health patterns and risks, the most
prominent of which are obesity and diabetes (Figure 9). The treatment demand for these two
diseases is expected to grow at alarming rates, and the complications associated with these
diseases will translate into higher medical costs in the coming years.

2011 SOFI for the Republic of Azerbaijan

134

2012 State of the Future
FIGURE 9: GCC OBESITY AND DIABETES PROFILE
Obesity in the GCC
Country; % of Adult Population

Diabetes in the GCC
Country; % of Adult Population
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Source: WHO
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Source: WHO

Across the GCC, policy makers are turning towards the private sector for help with both health
care provision and financing. Kuwait, too, has made significant strides in this regard with
increased levels of health provision by the private sector. Nevertheless, Kuwaiti policy makers
may wish to consider further and more comprehensive reforms to this vital sector where
oversight and quality assurance will be regulated by the government, while management and
operation will be delegated to the private sector. This is particularly important given the fact that
the recently approved Privatization Law (Law No. 37.2010) excludes health and education
sectors from privatization efforts.
(iii) Concrete steps are needed to sustain governance reforms and to reverse the deteriorating
trend in corruption perceptions
Despite marked efforts in political and administrative reforms, perceptions about corruption in
Kuwait continued their downward trend. Kuwait, therefore, should continue on its governance
reform programs by initiating additional steps in vital institutional and policy areas
(establishment of anti-corruption agency, asset declarations, procurement reforms, legal and
judiciary reforms, freedom of information, etc.). These concrete institutional and legislative
measures should be combined with a coordinated communication campaign to address
corruption and to showcase ongoing reform programs to help reverse public perceptions about
spread of corruption (see Figure 10).
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FIGURE 10: PROJECTED DEVELOPMENTS RELATED TO CORRUPTION PERCEPTION
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Research and development spending should be augmented.

Overall trends in fiscal aggregates are projected to improve particularly the continuation of the
declining trends of overall government consumption as a ratio of GDP as well as military
spending. Research and development (R&D) spending in Kuwait, however, has been meager and
this is projected to decline further unless a deliberate decision is taken to reverse this trend
because R&D spending is crucial for the future prospects of Kuwait (see Figure 11). There is
emerging evidence on the strong correlation between R&D spending and economic growth. The
EU, for instance, targets 3% of GDP for each member country to be spent annually on R&D until
2020.

FIGURE 11: PROJECTED DEVELOPMENTS IN KUWAIT’ FISCAL AGGREGATES
Government Consumption Expenditure
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(v)
Recent gains in political liberalization and human rights are encouraging. They should
be preserved and sustained.
Kuwait made marked improvements recently in political liberalization, democratic reforms,
human rights and gender equity as demonstrated in Figure 12 below. These gains need to be
consolidated and enhanced further.
FIGURE 12: FORECASTED POLITICAL AND HUMAN RIGHT INDICATORS
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(vi)
Electricity consumption rates are alarming and increasing. Measures to reduce
electricity consumption per capita should be adopted.
Kuwait’s electricity consumption per capita is the highest in the region. 15 Demand side measures
(tariffs and collection, public awareness, building codes, etc.) are critically needed to reverse this
trend as part of an overall electricity strategy. A similar observation can also be made about CO2
emissions (see Figure 13).

15

Early Warning System Quarterly Horizon Scan Report (The Prime Minister Office, August 2010).
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FIGURE 13: PROJECTED ELECTRICITY CONSUMPTION AND CO2 EMISSIONS
Electricity consumption
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(vii) Systems and institutions to monitor “hidden risks” and downside scenarios should be
created.
Kuwait faces several downside risks and the government's ability to monitor these risks and
incorporate them into policy design is crucial and should be enhanced. The analysis of potential
future developments points to various examples of these “hidden risks” which are defined as
developments that have a low probability of occurrence as well as high importance/impact and
where Kuwait’s readiness is relatively low (see Table 3).
TABLE 3: “‘HIDDEN RISKS” DEVELOPMENTS
No
1
2

Developments
New technology displaces carbon fuel
as cheapest energy source
Extremists detonate nuclear devices,
dirty bombs, or other weapons of mass
destruction

Probability
(1‐100)

Importance
(1‐10)

Readiness
(1‐10)

30.70

7.33

6.43

24.97

7.00

5.92

The implications of new technological advances in alternative energy sources and their impact
on Kuwait have been discussed above (section 4 (i) and Table 3). There are many other “hidden
risks” on the horizon and they also need to be incorporated in policy analysis. Similarly,
institutions and systems to deal with these potential developments, if they materialize, need to be
established. These could include establishing early warning systems in various line ministries
and agencies, and unit to assess these risks as well as other contingent liabilities in central
ministries.
Another example of “hidden risks” is terrorism. Terrorism has become a recurring theme in
people’s daily lives. In the Middle East and North Africa (MENA) region, most governments
have been strengthening their counter terrorism capabilities. Kuwait, in particular, has made
noticeable effort in combating terrorism. The Ministry of Social Affairs and Labor (MoSAL) and
the Ministry of Interior (MoI) have now incorporated the impact of terrorism in their programs
and work (Figure 14).
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Policy makers in many parts of the world have initiated a set of legal provisions dealing with
terrorism. 16 Most of the suggested laws tackle issues of terrorism combating measures,
detainment and trials of charged individuals, and criminalizing terrorist financing. Policy makers
in Kuwait may wish to consult similar laws enacted elsewhere. However, they should consider
also potential clashes between constitutionally-mandated civil liberties and certain contentious
provisions in a terrorism-combating law.
FIGURE 14 :GLOBAL AND REGIONAL TERRORISM TRENDS
Global Terrorist Attacks* (2000 – 2008)
Number of Attacks; Region

Attack Target Country* (MENA 2008)
Percentage; Country
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(viii) Policy analysis and design should take into consideration the “most‐
likely” developments (scenarios) as indicative given policy assumptions.
National policy deliberations should focus on those developments that are judged to have a high
probability of occurrence (defined as probability of more than 50%) and high importance/impact
(also defined as those of a score of more than 5) should they occur (see Table 4). 17 Five such
developments, which are considered “most likely”, should be part of the assumptions of policy
makers: inability to attract talent, aging population, cyber warfare, climate change and rising sea
levels, and e-learning opportunities. In particular, those most-likely/high impact developments
should also be assessed in the light of Kuwait’s preparedness to deal with them (See Table 4).
TABLE 4: ‘MOST LIKELY/HIGH IMPACT’ DEVELOPMENTS
No
1

Developments
Economic growth spike in other regions limits

Probability
(1‐100)
73.46

Importance
(1‐10)
6.44

Readiness
(1‐10)
6.79

U.S. Department of State, Country Reports on Terrorism 2009: Middle East and North Africa
(Washington, D.C.: State Department, 2009).
17 These are referred to as “Good Bets” by the Millennium Project.
16
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2
3
4
5

Kuwait’s ability to attract talent
Aging population doubles government social costs
Cyber warfare is more difficult to detect and
triples in damages from 2010 levels
E‐learning reaches tipping point significantly
increasing access to high quality education
Most‐glaciers melt twice as fast as in the decade
2000‐2009

65.42

7.16

6.44

63.62

6.54

6.45

56.07

5.85

6.36

51.19

6.67

6.21

First, inability to attract talent: As countries around the world recover from the global financial
crisis, GCC countries are likely to face fierce competition from regions, aspiring to revamp their
national economies, in attracting talent and scarce skills needed for the knowledge-economy.
This is coupled with aging population and a growing number of people nearing retirement in
many developed countries, which will absorb an unusually young, and unskilled labor force from
developing countries.
FIGURE 15: KUWAIT DEMOGRAPHIC AND LABOR FORCE CHARACTERISTICS
Kuwait Labor Force Breakdown (2005 – 2007)
People (‘000); Year
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Kuwait’s economy is predominantly driven by expatriates who represent approximately 85% of
the total workforce. Consequently, Kuwait is highly dependent on foreign talent in the shortterm, and has to contend with more lucrative and competitive offers (higher wages and benefits)
in other booming economies in the long-term. This risk will have an adverse effect on Kuwait’s
ability to attract skillful migrant workers and to create more favorable working conditions for
qualified expatriates (Figure 15).
Kuwait, therefore, needs to align education outputs to Kuwait’s economic goals and labor market
requirements. 18 Reconsidering labor and immigration policies is also key to facilitate the flow of
talent into the country in a systemic and selective manner. The intent is to attract highly skilled
foreigners to knowledge-based strategic industries. In the short term, this may require revisiting
the Kuwaitization policy, residency and expatriate labor laws, as well as agency requirements.

See also Adel Mallallah, et al, Derasat Muwa’amaat Mukhrajaat Jami’aat al‐Kuwayt Ma’a
Ehtiyajaat Souq al‐‘Amaal al‐Kuwayti (Kuwait: Kuwait University Office of the Vice President of
Planning, 2010).

18
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Second, prevalence of e-learning: Rapid technological advancements and the prevalence of the
internet are two main factors enabling e-learning. Various studies have identified numerous
advantages of e-learning, including: reducing study times, increasing retention, and insuring
consistent delivery. For Kuwait, e-learning could prove to be a useful tool to align the
educational system with labor market requirements, particularly with improvements in the
quality of primary education. It also provides an outlet to those individuals who, for personal or
health reasons, do not or cannot, benefit from standard methods of learning. Current internet
penetration rates are relatively low (Figure 16) and there are considerable potentials to tap on the
opportunities that are available for e-learning, e-commence and other internet-based services.
FIGURE 16 : GCC INTERNET PENETRATION RATES
GCC Internet Penetration Rate (2008)
Cou n ty; Percen tage
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Important legal, policy, and ethical issues need to be taken into consideration in addition to
technical details (in particular the currently available bandwidth). Policy makers should consider
various policy challenges facing e-learning, especially issues of fraud, safeguarding of personal
information, obscenity, and copyright laws, to name a few. Further liberalization to the
telecommunication sector and enhancing relevant infrastructure will ensure that the internet is
accessible and affordable to most of Kuwaiti citizens and to tap on the potentials and
opportunities that are available through E-Learning.
Third, Cyber warfare: Given today’s ever evolving internetworking and tele-working,
cyberspace is becoming a battlefield zone amongst competing commercial interests and
ideological adversaries as well as a key tool for extremists. Cyber threats include espionage,
vandalism, sabotage, and infrastructure disruption (i.e., shutting down electrical power grid).
Fundamental rethinking and impact of such threats should be considered as part of future policy
making.
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FIGURE 16 :SYSTEMS MALICIOUS ACTIVITY IN MENA REGION – 2010
Malicious Activity by Country of Origin (EMEA – 2010)
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Many countries around the world are already organizing for cyber war. Countries, like the United
Kingdom and the United states, have already setup cyber security platforms as part of their
defense strategies to defend military networks.
Following better practices, Kuwaiti policy makers should consider setting up a centralized
organization to protect military and other government systems against any form of cyber attack.
They may also wish to consider formulating a national cyber policy, as well as security standards
not only for private industry but also for its important public sector institutions. Finally, a
consideration of certain educational policies to produce a sufficient number of security experts
and research capabilities is a relevant second step to consider.
Finally, climate change: Climate change will impact Kuwait, as well as many other MENA
countries, through numerous channels. The two most important are the implication of warmer
weather and rising sea levels. The emerging trends related to the global climate change (e.g.,
possibilities of faster melting of glaciers) and their implications (heat waves, rising sea levels and
floods), 19 need to be assessed and measures for mitigation and adaptation need to be
incorporated in policy analysis. Kuwait has most of its oil industry infrastructure and facilities as
well as electricity and water desalination plants on the shores of the Gulf and the impact of rising
sea levels is particularly important. Climate proofing of future infrastructure should also receive
a high priority in planning for such infrastructure.

5. Conclusions
19

The global cost of an arctic melt is estimated at between US$ 2.4 to US$ 24 trillion by 2050, due to rising sea
levels, floods, and heat waves, according to a recent report by the Pew Environment Group entitled "Arctic
Treasure, Global Assets Melting Away". For further details, see http://www.aepi.army.mil/reports/docs/2010/IESIR2010-03.pdf.
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There are generally two main objectives of a SOFI. The first objective is to engage a select group
of experts in an exercise that produces a methodical assessment of future opportunities and
challenges. The second objective is to offer policy makers insight on expert-based perceptions,
which are coupled with an outline of practical steps to capitalize on opportunities and to avert
threats.
As the inaugural SOFI for Kuwait, this report offers a baseline with which to compare future
trends and prospects. Adopting the same method, subsequent indices compare progress against
the current standing. Thus, it offers policy makers a recognized benchmark to gauge Kuwait’s
future path to its historic one.
The findings presented in this report suggest that while Kuwait maintains its appreciable growth
of the index, this will continue in the future but with a slower rate. In particular, the external
environment may not be as accommodating as was the case in the past two decades with
significant downside risks impacting mainly the oil sector in Kuwait. This raises the urgency of
adopting immediate policy reforms to ensure that Kuwait is on track to realize the objectives and
targets set in its long-term vision (Vision Kuwait 2035).
The main policy recommendations provided in this report focus on speeding up the process of
diversifying Kuwait economy away from the oil sector given the uncertainties in the outlook for
the oil sector, deepening social sector reforms particularly in the health sector because of the
demographic characteristics and emerging health trends, sustaining political development and
human rights progress achieved in the last two decades, improving public perceptions about good
governance (including fighting corruption), and reducing already high electricity consumption
rates. Kuwait should also initiate institutional and policy reforms to monitor and incorporate
downside risks in its policy analysis.
Finally, as a futuristic index, K-SOFI highlights both salient and covert opportunities and
challenges. The identification of these factors should support the enactment of methodologically
sound, and evidence- based, policies. Policy design in Kuwait should also consider the “most
likely” scenarios (those with high probability of occurrence) as given policy assumptions.

6. Technical Annex
6.1 VARIABLES, DEFINITIONS, SOURCES AND VARIABLES ANALYSIS
Creating an index requires judgments not only in identifying the variables to include, but also in
weighting them. The apparent precision of an index can easily be mistaken for accuracy, hence
great attention is given to the variables that make up the index, seeking accurate data sources and
tracking changes when they occur. Combining many variables into a single index number can
lead to loss of detail.
The construction of K-SOFI involved several steps.
(i)
Collection of historical data. In the case of Kuwait, data for twenty five (25) variables
was collected for the period 1990-2009. Missing data were “imputed” using various statistical
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techniques including interpolations. The table below highlights the variables, their definition and
sources.
No
1

Variable
Global Demand
for Oil

Definition
Million barrels per day

2

Corruption
Perception Index
(Kuwait)

3

Kuwait proven oil
reserves

The Corruption Perceptions
Index (CPI) measures the
perceived level of publicsector corruption (TI). The
lower the number the higher
the perceived level of
corruption. In 2009, New
Zealand scored 9.4;
Kuwait,4.1, Somalia, 1.1
Quantities of crude oil
estimated to be commercially
recoverable by application of
development projects.
(Thousand Million Barrels)

4

Global Proven Oil
Reserves

Quantities of crude oil
estimated to be commercially
recoverable by application of
development projects.
(Thousand Million Barrels)

British Petroleum

5

Ratio of non-oil
GDP to GDP
General
government final
consumption
expenditure (% of
GDP, Kuwait)

Percentage

CBK

General government final
consumption expenditure
(formerly general government
consumption) includes all
government current
expenditures for purchases of
goods and services (including
compensation of employees).
It also includes most
expenditures on national
defense and security, but
excludes government military
expenditures that are part of
government capital formation

World
Development
Indicators (WDI),
the World Bank

6

2011 SOFI for the Republic of Azerbaijan

Data Source
US Energy
Information
Administration
Transparency
International

British Petroleum

URL
www.eia.doe.gov

http://www.transparency.
org/policy_research/surv
eys_indices/cpi/2004

http://www.bp.com/livea
ssets/bp_internet/globalb
p/globalbp_uk_english/re
ports_and_publications/s
tatistical_energy_review
_2008/STAGING/local_
assets/2010_downloads/o
il_section_2010.pdf
http://www.bp.com/livea
ssets/bp_internet/globalb
p/globalbp_uk_english/re
ports_and_publications/s
tatistical_energy_review
_2008/STAGING/local_
assets/2010_downloads/o
il_section_2010.pdf
http://www.cbk.gov.kw/
WWW/index.html
https://publications.worl
dbank.org/subscriptions/
WDI/old-default.htm
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7

Freedom index
(Kuwait - Political
Rights)

8

Electricity
consumption
(KWh/cap/yr,
Kuwait)

9

Share of oil
revenues in Kuwait
government budget
Gross national
income per capita
(PPP) Kuwait

10

11

Research and
development
expenditures

The index is a comparative
assessment of global political
rights and civil liberties,
reporting on 193 countries. It
monitors trends in democracy
and track improvements and
setbacks in freedom
worldwide. The lower the
number the greater the level of
freedom
Electric power consumption
measures the production of
power plants and combined
heat and power plants less
transmission, distribution, and
transformation losses and own
use by heat and power plants

Freedom House

http://www.freedomhous
e.org/uploads/press_relea
se/fiw07_charts.pdf

World
Development
Indicators (WDI),
the World Bank

http://databank.worldban
k.org/ddp/home.do?Step
=3&id=4

Percentage of total
government revenues.

Central Bank of
Kuwait (CBK)

http://www.cbk.gov.kw/
WWW/index.html

GNI per capita based on
purchasing power parity
(PPP). PPP GNI is gross
national income (GNI)
converted to international
dollars using PPP rates. An
international dollar has the
same purchasing power over
GNI as a U.S. dollar has in the
United States. Data are in
current international dollars.
Expenditures for research and
development are current and
capital expenditures (both
public and private) on creative
work undertaken
systematically to increase
knowledge, including
knowledge of humanity,
culture, and society, and the
use of knowledge for new
applications. R&D covers
basic research, applied
research, and experimental
development. (% of GDP)

World
Development
Indicators (WDI),
the World Bank

http://databank.worldban
k.org/ddp/home.do?Step
=12&id=4&CNO=2

World
Development
Indicators (WDI),
the World Bank

http://databank.worldban
k.org/ddp/home.do?Step
=3&id=4
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12

Adult literacy rate

13

Secondary school
enrollments

14

Physicians

15

Global fossil fuel
consumption

16

Global food
availability

17

Population growth
rate (%)

Adult literacy rate is the
percentage of people ages 15
and above who can, with
understanding, read and write
a short, simple statement on
their everyday life. (WDI)
Gross enrollment ratio is the
ratio of total enrollment,
regardless of age, to the
population of the age group
that officially corresponds to
the level of education shown.
Secondary education normally
requires, as a minimum
condition of admission, the
successful completion of
education at the primary level.
(Data source: World Bank and
UNESCO)
Physicians are defined as
graduates of any facility or
school of medicine who are
working in the country in any
medical field (practice,
teaching, research)/per 1000
people
Fossil fuel comprises oil,
petroleum, and natural gas
products.
Per capita supplies are derived
from the total supplies
available for human
consumption (i.e. food) by
dividing the quantities of food
by the total population actually
partaking of the food supplies
during the reference period.
Data are for world.
'Calorie supply per capita
refers to the amount of
available food, expressed in
calories per person, per day.
(World Resources Institute)
Average percentage (%)
change in population per year
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UNESCO

http://www.uis.unesco.or
g/en/stats/statistics/litera
cy2000.htm

World
Development
Indicators (WDI),
the World Bank

http://databank.worldban
k.org/ddp/home.do?Step
=3&id=4

World
Development
Indicators (WDI),
the World Bank

http://databank.worldban
k.org/ddp/home.do?Step
=3&id=4

World
Development
Indicators (WDI),
the World Bank
World
Development
Indicators (WDI),
the World Bank

http://databank.worldban
k.org/ddp/home.do?Step
=3&id=4

World
Development
Indicators (WDI),
the World Bank
and World Health
Organization

https://publications.worl
dbank.org/subscriptions/
WDI/
http://www.who.int/whos
is/database/core/core_sel
ect_process.cfm

http://databank.worldban
k.org/ddp/home.do?Step
=3&id=4
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18

Number of major
global armed
conflicts

Major armed conflict is
defined as conflicts that have
resulted in more than 1,000
deaths

19

Kuwait CO2
emissions

20

Life expectancy at
birth

21

Number of
countries having or
thought to have
plans for nuclear
weapons
Military
expenditures

Carbon dioxide emissions are
those stemming from the
burning of fossil fuels and the
manufacture of cement. They
include carbon dioxide
produced during consumption
of solid, liquid, and gas fuels
and gas flaring (Metric
tons/capita/year
Life expectancy at birth
indicates the number of years
a newborn infant would live if
prevailing patterns of
mortality at the time of its
birth were to stay the same
throughout its life
The number of nations that
have publicly demonstrated
nuclear weapons or are
thought to have developed or
are currently pursuing them
As per NATO definition it
includes all current and capital
expenditures on the armed
forces, including peacekeeping
forces; defense ministries and
other government agencies
engaged in defense projects;
paramilitary forces, (% of
GDP)
A departure from a reference
value or long-term average. A
positive anomaly indicates that
the observed temperature was
warmer than the reference
value (degrees Centigrade,
global)
Internet users are people with
access to the worldwide
network.

22

23

Land and sea
atmospheric
temperature
anomalies

24

Number of Internet
users (Kuwait)

25

Proportion of seats
held by women in
Kuwait National
Assembly (%)

Women in Parliaments are the
percentage of parliamentary
seats in a single or lower
chamber held by women. Data
are for Kuwait. (%)
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Stockholm
International
Peace Research
Institute (SIPRI),
Sweden.
World
Development
Indicators (WDI),
the World Bank

http://www.sipri.org

World
Development
Indicators (WDI),
the World Bank

https://publications.worl
dbank.org/subscriptions/
WDI/old-default.htm

The Millennium
Project count
from Arms
Controls
Association
World
Development
Indicators (WDI),
the World Bank

http://www.armscontrol.
org/factsheets/Nuclearwe
aponswhohaswhat

NOAA Satellite
and Info System

ftp://ftp.ncdc.noaa.gov/p
ub/data/anomalies/annual
.land_ocean.90S.90N.df_
1901-2000mean.dat

World
Development
Indicators (WDI),
the World Bank
InterParliamentary
Union

http://databank.worldban
k.org/ddp/home.do?Step
=3&id=4

http://databank.worldban
k.org/ddp/home.do?Step
=3&id=4

http://databank.worldban
k.org/ddp/home.do?Step
=3&id=4

http://www.ipu.org/wmn
-e/arc/world310107.htm
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(ii)
Forecasts and Projections. Various statistical techniques are used to project future values
of the twenty five (25) variables for the period 2010-2020 (see also Annex 6.2).
(iii) Variables are “Non-Dimensionalized”. Values for the various variables are then restated
in terms of their percentage using a range defined by the “best” and “worst” values which were
specified by the expert group. The derived percentage values are multiplied by the assigned
weights and summed to obtain the systemic K-SOFI. The K-SOFI is then produced when the
systemic K-SOFI is divided by the value of the systemic K-SOFI in a reference year.
6.2 CURVE FIT TABLES
The table below provides examples of how curves for historical data have been fitted to enable
the projection of these variables for the period 2010-2020. Please note that the variable “Network
Readiness” was replaced with “Number of Internet Users” because of a limited number of data
points in the case of the former variable.
FUNCTION
Logarithm

EQUATION
y=a+b*ln(x)

a
‐17610.54

b
2326.95

c
N/A

d
N/A

R2
0.987

Corruption
Perception
Index

Linear

y = a + bx

180.88

‐0.0878

N/A

N/A

0.92

Global
proven oil
reserves

3rd Degree
Polynomial

y=a+bx+cx2+dx3

236091628.7

‐353397.

176.320

‐0.03

0.99

Ratio of non
oil GDP to
GDP

Logarithm

y=a+b*ln(x)

18381.80

‐2411.5

N/A

N/A

0.64

General
government
final

Reciprocal
Logarithm

y=1/(a+b*ln(x
))

‐43.33

5.70

N/A

N/A

0.83

Logarithm

y=a+b*ln(x)

‐8062030.81

1062428

N/A

N/A

0.97

VARIABLE
Global
Demand for
Oil

DATA AND FITTD GRAPH

consumption

expenditure

Electricity

consumption
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Gross
national
income per
capita (PPP)
Kuwait

Linear

y=a+bx

‐2240396

1139.5

N/A

N/A

0.85

Adult
literacy rate

Quadratic

y=a+bx+cx2

‐192358.43

190.98

‐0.047

N/A

0.99

Secondary
school
enrollments

Hyperbolic

y =a+b/x

941.22

‐1702913

N/A

N/A

0.63

Physicians
per capita

Reciprocal
Logarithm

y=1/(a+b*ln(x)

‐47.99

6.39

N/A

N/A

0.58

)

Global food
availability)

Linear

y=a+bx

‐16020.48

9.40

N/A

N/A

0.96

Number of
major
global
armed
conflicts

Quadratic

y=a+bx+cx2

107751.18

‐106.60

0.026

N/A

0.95

Kuwait CO2
emissions

Linear

y=a+bx

‐2421.823

1.225

N/A

N/A

0.82

Military
Expenditure

Saturation
Growth‐
Rate Model

y=ax/(b+x)

0.044

‐1988.2

N/A

N/A

0.97

Number of
Internet
users
(Kuwait)

Linear

y=a+bx

‐14241.52

71356.17

N/A

N/A

0.94

6.3 REAL TIME DELPHI (RTD) AND ITS MAIN RESULTS
The Real Time Delphi (RTD henceforth) is a structured, consensus based and online
communication process whereby a panel of experts (i.e. participants) judge collected and
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classified data about key issues. 20 The RTD method can be succinctly explained as a
questionnaire with a list of available data about key issues based on clear-cut criteria in which
participants decisions are revealed. RTD also maintains the feedback of participants’ prior
responses and protects the anonymity of participants. The main aim of the study is to build
consensus on key issues from participants’ alternative judgments.
In conducting an RTD study for Kuwait, a set of key issues (in the context of RTD they are
labeled as variables) were determined for the study. Participants considered as experts with
experience in the areas of economic development, politics and governance, environment and
energy, human development, security, and social affairs and demographic were selectively
invited to answer the questionnaire. Participants’ judgments about possible developments, their
importance, impacts and reasons were collected for analysis to validate results and reach a
consensus on key issues.
From July 1, 2010 until July 25, 2010, an RTD study was conducted to obtain expert judgments
about variables and developments important to the future of Kuwait. Of the 70 people who
signed on, 50 provided at least one numerical answer to the questions posed or a narrative
comment. A total of 4,199 answers were provided by the participants.
The instructions to the respondents stated:
“This study is designed to collect judgments about the answers to a list of
questions. PLEASE GIVE ATTENTION TO QUESTIONS ABOUT WHICH YOU
ARE EXPERT. You may omit any questions you wish and you do not have to
complete this list of questions in one visit. When you return to the questionnaire
you will see your previous answers and may add to them or change them if you
wish. You are encouraged to return to this list of questions often”.
The questions were of two sorts: (i)those dealing with variables important to the description of
the state of the country’s future (selected beforehand by the Kuwait study team); and (ii) future
developments which, if they occurred, could affect the country’s policies and its well-being. The
questionnaire was in English but important sections were translated into Arabic by the Kuwaiti
team.
Questions about variables are illustrated in the following screen shot:

The Delphi method was developed by RAND Corporation (a non‐profit institution that helps
improve policy and decision making through research and analysis) in the 1960s to forecast the
impact of technology of warfare.

20
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And questions about future developments appeared as follows:

The 25 Variables (ordered by importance by experts are given below):
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Best

Worst

Import

98.14

87.10

9.48

5.04

3.44

9.43

2. Kuwait proven oil reserves (Thousand million barrels)

160.33

119.56

9.31

1. Global proven oil reserves (Thousand million barrels)

3. Global demand for oil
9. Corruption perception index (Kuwait)

1532.77

1230.88

9.25

6. Ratio of non oil GDP to GDP

53.62

48.05

8.94

8. General government final consumption expenditure (% of GDP, Kuwait)

20.32

26.92

8.83

3.20

4.80

8.79

13258.92

16633.91

8.76

12. Freedom index ( Kuwait)
19. Electricity consumption (KWh/cap/yr, Kuwait)

81.23

93.49

8.74

55427.05

40368.41

8.71

0.81

0.22

8.70

20. Adult literacy rate

97.86

92.73

8.69

5. Secondary school enrollments

92.94

84.05

8.67

2.33

1.60

8.60

74.72

82.45

8.50

2885.00

2333.37

8.47

2.49

2.54

8.38

14. Number of major global armed conflicts

13.52

211.64

8.35

16. Kuwait CO2 emissions

33.04

43.36

8.30

21. Life expectancy at birth

80.43

74.77

8.27

13. Number of countries having or thought to have plans for nuclear weapons

15.74

22.93

8.26

11. Military expenditures

4.67

14.52

8.17

25. Land and sea atmospheric temperature anomalies (degrees Centigrade, Global)

0.52

0.82

7.57

18. WEF GITR Networked Readiness Score (Kuwait)

3.31

3.76

7.50

14.79

6.72

7.30

10. Share of oil revenues in the Kuwait government budget
24. Gross national income per capita (PPP) Kuwait
23. Research and development expenditures

22. Physicians
17. Global fossil fuel consumption
15. Global food availability
4. Population growth rate (%)

7. Proportion of seats held by women in Kuwait National Assembly (%)

The following table shows the average responses to the questions about developments
(ordered by importance)
Import

Ready

28. Massive financial crisis triggers a world depression as large as in the 1930's

Prob
42.39

7.56

7.14

53. New technology displaces carbon fuels as cheapest energy source

30.70

7.33

6.43

45. Gulf Cooperation Council moves countries in the region toward EU-like arrangements agreements

46.43

7.22

7.04

26. Extremist political religious groups change the current direction of the region

47.25

7.21

7.42

48. Aging population doubles government social costs

65.42

7.16

6.44

44. Water scarcity problems are essentially solved (for example, through low cost desalination)

27.69

7.08

6.77

37. Extremists detonate nuclear devices, dirty bombs, or other weapons of mass destruction

24.97

7.00

5.92

39. Stability achieved in Iraq

45.38

7.00

7.60

32. Renewable energy sources, like wind and solar, provide 50% of the world's power

26.30

6.84

6.70

29. Most glaciers melt twice as fast as in the decade 2000 - 2009

51.19

6.67

6.21

41. OPEC's ability to control oil production dramatically dissipates

41.66

6.65

7.29

40. Cyber warfare is more difficult to detect and triples in damages from 2010 levels.

63.62

6.54

6.45

51. Economic growth spike in other global regions limits ability to attract talent
42. Middle East oil producing countries successfully diversify beyond energy production (50% of income
from sources other than oil)

73.46

6.44

6.79

34.57

6.32

6.17

49. Conservation efforts throughout the world reduce energy demand by 10%

41.94

6.26

6.52

33. Electric, hydrogen and hybrid cars represent 50% of new vehicles sold

32.83

6.18

7.00

52. Gender parity in employment is achieved

46.62

6.14

6.79

36. Wireless electricity transmission from point to point on Earth at gigawatt levels is proven feasible

33.08

6.06

6.53

35. Global protectionist movement dramatically reduces world commerce

22.23

6.02

7.00

38. Iran, Iraq, and Saudi Arabian territorial issues are resolved

21.24

6.00

6.42

34. Genetic manipulation (GM) is used in the production of 2/3 of the world's food

43.98

5.97

6.65

43. Human migrations at twice today's levels occur from causes such as water shortages

45.27

5.86

6.05

50. E-Learning reaches tipping point significantly increasing access to high quality education

56.07

5.85

6.36

27. Artificial bacteria and algae are used to produce 20% of fuels

23.52

5.26

6.09

47. Energy companies are found responsible and sued for previous CO2 emissions

18.52

4.81

5.32

30. Global pandemic kills over one hundred million people

18.22

4.75

6.86

31. Megawatt levels of power are beamed from solar collectors in orbit to Earth

18.95

4.47

4.71

46. Carbon sequestration: 25% of all new carbon production is captured and stored

33.81

4.20

6.08

Thus, the higher probability developments appear to be viewed as more important (a trait seen in other similar
studies), and the higher probability items seem to be those for which institutions are ready. Furthermore, the more
important a development is, the greater the readiness of Kuwait to deal with it.

6.4 TREND IMPACT ANALYSIS
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Trend Impact Analysis (TIA henceforth) is an important tool for strategic planning as it forecasts
a set of unprecedented developments, or events as they are sometimes called, through the
extrapolation of historical trends. This type of analysis examines the developments and their
probabilities of occurrence. In TIA, experts are asked to suggest future developments which if
they occur could deflect the projections of values of the variables, For each development,
probabilities of occurrence over time are specified and the level of impact of each variable is
specified, The probability and impact judgments are used in a Monte Carlo analysis to produce a
new, probabilistic, forecast for each variables.
An in-depth explanation of the TIA methodology is provided below. First of all, a curve is fitted
to the historical data of a given development to gauge the projected future. Because different
types of curves used on historical data can depict different shapes of the forecast, a rational
choice of the curve fitting algorithm needs to fit the historical data as much as possible.
Secondly, educated judgments are then made to determine which future development, depending
on its relative probability would effect, whether marginally or greatly, from the extrapolation of
historical data. It is important to note that the probability of occurrence is regarded in terms of
time and the impact as if the event should happen. Typically, any high impact will be reflected in
a line tilting off the baseline, either in a positive or negative direction.
Thirdly, a Monte Carlo analysis is run to produce an adjusted extrapolation based on the
combination of judgments made for the impacts and probabilities of each development. 21
Further, a summation of probabilities of impacting events for each year is calculated to show the
enormity of their expected impacts.
Finally, the calculation of the variance for impact-adjusted forecasts is carried out by the
summation of the variance of the trend extrapolation, which is measured by the square of the
standard error, and the variance of the impacts of events, which is calculated from the
probabilities of the events. 22
A Trend Impact Analysis (TIA) was performed on the variables. In TIA, a baseline forecast of a
variable is prepared by statistical time series or regression analysis. Then the effect of selected
future developments (expressed in terms of their probabilities and impacts) is evaluated using a
Monte Carlo analysis.
The developments included in the TIA were chosen to be ones that are most important to
Kuwait’s future or in some cases from past work of The Millennium Project, including direct
forecasts of important developments that appeared in prior SOFIs. This analysis produces a new
median forecast for each variable and the inter-quartile range of the variable’s forecast in view of

21

Monte Carlo" is the name of a technique that includes random chance in the forecast by including random
sampling. It is often used in operations research in the analysis of problems that cannot be modeled in closed form.
In a Monte Carlo simulation, the values of independent variables are selected randomly and the equations in which
these variables appear are run to achieve a single result. The process is repeated many times, perhaps thousands with
the aid of a computer, each time with a new random selection of the values of the independent variables. This
process produces a range of results of the dependent variables.
22
Theodore J. Gordon, Trend Impact Analysis: Future Research Methodology (Version 3). Washington, D.C.: The
Millennium Project 2009.
2011 SOFI for the Republic of Azerbaijan
153

2012 State of the Future
the developments that were expected to affect it. The probabilities and impacts of the
developments represent the averages obtained from the RTD as provided by our experts.
It is noted that median quartile is always close to the baseline K-SOFI except in the last three (3)
years of the next decade, this means that more than 50% of the Monte Carlo simulations depict a
similar future as we expect in a business-as-usual scenario (the baseline K-SOFI). Therefore, the
unexpected events and their consequences lead to an expectation of a future that is in par with
the one projected by the baseline.
On the other hand, the negative scenario (25% percentile, worst K-SOFI) shows bigger deviation
from the baseline than the positive scenario (75% percentile, best K-SOFI) and much worse than
the baseline. This suggests the need for policies for encountering unexpected events. The inter
quartile range indicates a wider dispersion in the years 2017 onwards due to the median quartile
slightly dipping below the base line K-SOFI.
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6.5 PARTICIPANTS IN THE 2010 STUDY
50 futurists, scholars, business planners, scientists, and decision makers contributed this year’s
Kuwait State of the Future Index.
Ali S. Ameen
The Office of H.H. The Prime Minister
Kuwait City, Kuwait

Wafaa Al Zaabi
Kuwait Petroleum Corporation
Kuwait City, Kuwait

Simone Di Zio
University "G d'Annunizo
Pescara, Italy

Ahmed Al‐Khwaz
Arab Planning Institute
Shuwaikh, Kuwait

Mohamad Al‐Sager
Kuwait Cable Vision Company
Kuwait City, Kuwait

Amar Nair
Office of Tony Blair
New York, United States

Abdullatif Al‐Hamad
Arab Fund for Economic & Social Dev.
Shuwaikh, Kuwait

Awatiff Al‐Qattan
Ministry of Social Affairs
Kuwait City, Kuwait

Bader Al‐Shriaan
Ministry of Electricity & Water
South Surra, Kuwait

Ibrahim Dabdoub
National Bank of Kuwait
Kuwait City, Kuwait

David Knot
Office of Tony Blair
London, U.K.

Philippe Destatte
Institute Jules‐Destree
Charleori Walloni, Belgium

Dylan Pereira
Office of Tony Blair
New York, USA

Haitham Lababidi
Kuwait University
Kuwait City, Kuwait

Huda Al‐Munayes
Environment Public Authority
Kuwait City, Kuwait

Samir Hawana
United Nations Development Program
Kuwait City, Kuwait

Hashim El‐Rifaai
Oil Development Company
Shuwaikh, Kuwait

Herminio Passalacqua
Kuwait Oil Company
Ahmadi, Kuwait

Joao Terlica
The Office of Tony Blair
Barcelona , Spain

John O'Connor
Gaia Metrics, Inc
Massachusetts, U.S.A.

Abdulazeez Al‐Sharikh
Kuwait Diplomatic Institute
Sharq, Kuwait

Khalifa Hamada
Ministry of Finance
Kuwait City, Kuwait

Kamel Rouibah
Kuwait University
Shuwaikh, Kuwait
Mahdy Al‐Jazzaf
The Office of H.H. The Prime Minister

Laila Al‐Qatami
The Office of H.H. The Prime Minister
Kuwait City, Kuwait
Adel Malallah
Kuwait University
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Kuwait City, Kuwait

Khaldiya, Kuwait

Mussaad Al‐Razouki
The Office of Tony Blair
Kuwait City, Kuwait

Nadir Mohammed
The Office of H.H. The Prime Minister
Kuwait City, Kuwait

Naif Al‐Mutawa
The 99 Organization
Kuwait City, Kuwait

Neil Otway
The Office of H.H. The Prime Minister
Kuwait City, Kuwait

Fahad Al‐Thakeb
Kuwait University
Khaldiya, Kuwait

Rashid Merchent
Kuwait Oil Company
Ahmadi, Kuwait

Nabeela Al‐Mulla
Ambassador to Belgium
Brussels, Belgium

Sara Akbar
Kuwait Energy Company
Kuwait City, Kuwait

Siham Al‐Razzouqi
Kuwait Petroleum Company
Shuwaikh, Kuwait

Sirkka Heinonen
Finland Future Research Center
Helsinki, Finland

Sami Al‐Rushaid
Kuwait Oil Company
Ahmadi, Kuwait

Stephan Kriesel
The Office of Tony Blair
Pforzheim, Germany

Tariq Al‐Dowaisan
Gulf Lead Consultants
Kuwait City, Kuwait

Bader Al‐Saif
The Office of H.H. The Prime Minister
Kuwait City, Kuwait

Abdullatif Al Rawdan
Council of Ministers
Kuwait City, Kuwait

Charles Perrottet
Future Strategy Group
Connecticut, U.S.A.

Mohsen Brahimi
Amikabir University of Technology
Tehran, Islamic Republic of Iran

Elizabeth Flourescu
The Millennium Project
Calgary, Canada

Mohammed Al Matrouk
Kuwait Institute for Scientific Research
Kuwait, Kuwait

Mohan Tikku
National Media Center
Gurgaon, India

Pavel Novacek
Palacyk University

Ted Gordon
The Millennium Project

Olomouc, Czech Republic

Washington D.C., U.S.A.

David Harris
Foresight Council
Kingston Ontario, Canada

Jerome Glenn
The Millennium Project
Washington D.C., U.S.A.
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Republic of Korea
National SOFI––2008
The 2008 State of the Future Index for the Republic of Korea
with Implications for National Policy
1. Summary, Policy Implications, and Recommendations
2. Introduction
3. Data Sources and Extrapolations
4. The Forecasted Developments
5. Computation
6. The Republic of Korea-focused 2008 SOFI
7. Forecasts of the Variables
Appendix
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1. Summary, Policy Implications, and Recommendations
Working with the results of a new Real Time Delphi study conducted in late 2007 23 a new
national-focused SOFI was constructed for the country. The variables and developments that
could affect their course were derived based on judgments of Korean experts elicited in the
Delphi. The variables were:
1. Export volume (unit: 1000$)
2. Days lost per year due to labor strikes (days per 1,000 workers)
3. Gross National Income (GNI) per capita($) 24
4. Improved water source (percent of population with access)
5. Carbon dioxide emissions (metric tons per capita)
6. Fertility rate (children per woman over her lifetime)
7. Percent unemployment
8. Corruption (percent of survey reporting no bribery) (CPI/score)
9. South Korean income disparity between rich and poor (Gini)
10. Patents per year (number)
11. R&D expenditures by government and private sector (percent of GDP)
12. Energy consumption per GDP (metric tons oil equivalent/million $)
13. Seats held by women in parliaments (percent)
14. Dependency on foreign energy sources (percent of energy consumed)
While additional variables were recommended in the Real Time Delphi study, the list was
reduced to this set as a result of availability of data. The historical data were collected in Korea
from Korean sources wherever possible. Although some adjustments were required, the data
were fitted with time series equations to both interpolate missing data points and to obtain
forecasts for the next ten years.
The baseline 2008 Republic of Korea Focus SOFI is shown graphically below:

23

The complete report of the Real Time Delphi and related information about the State of the Future Index is
available in a separate report by the Millennium Project: Report on the Korean Real Time Delphi: A Study Designed
to Collect Judgments for a Korean Focus State of the Future Index, December 31, 2007
24

The Real Time Delphi used GDP/capita, but GNI (Gross National Income) per capita is used here. In several cases
the data series used in the SOFI computation did not precisely match the variables named in the questionnaire. The
primary reason was that the data series available for the analysis was not available for the entire interval between
1985 and 2006. In order to convert the "best" and "worst" estimates provided by the participants to the series that
were actually employed in the SOFI analysis, ratios of the following sort were used: "Best" value for a variable used
in the SOFI calculation = "Best" value from the questionnaire responses multiplied by the ratio of the SOFI variable
used in the analysis to the value of the questionnaire variable in the same year.
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A Trend Impact Analysis (TIA) was also performed to examine the effect of external events and
national policies that the respondents to the Real Time Delphi felt might be important to the
outcome of the SOFI. In all, some 22 future developments were considered. Using these
developments and the estimates of probability and importance supplied by the Korean
respondents to a previous Real Time Delphi study, and estimates of impacts of the developments
on the variables made by Millennium Project staff, TIA forecasts of individual variables and the
SOFI itself were prepared.
Consideration of the external developments and policies (through the TIA analysis) had the
consequence of lowering the forecasted SOFI as shown in the following graph:

Korea National Focus SOFI
1.50
1.40
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1.20
1.10
1.00
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0.70
0.60
0.50
1980

Ba s el i ne
UQ
Med
LQ

1990

2000

2010

2020

Two key questions are raised by these figures:
1) What caused the drop in the Korean Focus SOFI in the 1998-2000 historical time
period and
2) What events and policies are principally responsible for lowering the index compared
to the baseline?
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The drop in the SOFI during the 1998-2000 time period is the result of the economic distortions
commonly called “the Asian Crisis” and in Korea’s case was reflected by (see Section 7):


Failure to continue growth in export volume (growth was restored at an even more
rapid rate after 2000)



Days lost to strikes during the year which were generally high in the period and
reached a peak of 144 days in 2000



A drop in GNI/capita from $12,200 in 1996 to $7,300 in 1998



Unemployment which hit a low of 2% in 1996 and reached 7% in 1998



The number of patents issued in 1997 was 67,000; by 2000 the figure had dropped
to 49,600



Energy consumption per unit GDP, which had been diminishing, reached a low
of 292 metric tons of oil equivalent/million dollars GDP in 1995 but reversed trend
and reached 520 in 1998 and 420 in 2000.

It is widely agreed that the crisis could have been even worse but was limited as a result of
Korea’s “swift and decisive action to stabilize the economy and implement structural reforms.” 25
As for the second question, some 22 potential future developments were considered by the panel
and used in the subsequent Trend Impact Analysis. These developments included events over
which the country had little control (e.g. global depression) as well as those which were countryinitiated, that is national policies (e.g. policies designed to increase birth rates in the country).
Some of these developments should be considered in all national policy deliberations. Nine
developments, for example were judged to have high probability (>60%) and high impact
(scoring greater than 7.5 out of 10); these should certainly be considered as “given assumptions”
in all policy studies.
Note: in the following tables the numbers in front of the developments represent the order of the
respective development in the Real Time Delphi questionnaire. The ‘variables’ were numbered 1
to 15, and the ‘developments’ were 16 to 37.
Development

25

Probability

Impact

26. Energy costs rise by 100% in S Korea

61.08

8.43

31. Establishment of Northeast Asia Free Trade Zone

71.24

8.31

27. Genetic information: Human genome information
used in routine medical diagnosis and therapy.

74.54

7.90

37. New effective South Korean policies designed to
increase birth rates

66.37

7.74

20. Establishment of a regional peacekeeping system
including at least China, South Korea, and Japan.

61.52

7.71

Dominique Frecaut. Korean Reunification: One Country, Two Systems? Korea Economic Institute, 2003.
http://www.keia.org/2-Publications/2-4-Adhoc/AdHoc2003/5Frecaut.pdf
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35. Reunification leads to immigration of 5 million from
North to South

54.35

7.65

19. North/South labor mobility quadruples

69.97

7.58

24. Ministry of Education declares increasing intelligence
as a national goal

70.12

7.53

29. Increasing globalization drives up GDP/cap growth
rate 5%.

69.87

7.51

Of particular interest are those developments that were viewed as having relatively low
probabilities (<51%) but potentially high impact (scoring greater than 8 out of 10). These are
future developments for which contingency national policy plans should exist because their
effects are so potentially large. These developments are:
Development

Probability

Impact

16. Reunification becomes a reality

50.74

9.14

36. Financial crisis as large or larger than the last
Asian financial crisis

50.88

8.73

28. Global depression (GDP/cap drops 15%)

41.70

8.33

25. Energy costs drop 50% in South Korea.

38.65

8.30

17. Rise of trade wars, new isolationist policies of
many countries limits trade to current levels

48.30

8.09

The developments that were found to produce the most negative changes to the SOFI were:


Reunification (which tended to move many of the South Korean variables in an
unfavorable direction in the short-term, although it should improve in the longer term)



The possibility of another “Asian Crisis”



Energy costs rising well beyond current expectations



The possibility of a global depression.

The developments that tended to increase the SOFI included:


Increasing globalization



Quadrupling of North/South Korean trade



Establishment of a Northeast Asia trade zone (which might include not only South
Korea but also ASEAN countries, as well as Japan, China, India, Australia, and
New Zealand)



Diminishing energy costs.

Two of these items may be viewed as national strategies designed to reduce the economic shocks
of reunification. Reunification could be very expensive (estimates place the costs at between
50% and 200% of the South Korea’s GDP 26 ) and establishing a free trade zone that includes
26

Ibid.
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China, Japan and quadrupling trade with North Korea before the fact could ease the transition.
There may be other factors as well that were not in the list of developments.
The forecasts of the 14 variables included in this study show what is possible and thus give
substance to the formation of normative goals and objectives for policymaking. For example,
given this study, it is entirely reasonable for planners to hold an image and work toward a future
of South Korea in which, over the next decade:
 The value of exports doubles
 GNI/capita exceeds $22,000 per year (vs. about $17,000 currently)
 Essentially everyone in the country has access to fresh water
 National policies have reversed the trend toward diminishing population
 Unemployment remains low — between 3 and 4% of the labor force
 At least 30% of the seats in parliament are held by women
 Corruption (at least in terms of perceived bribe-taking) is diminishing
 Energy efficiency of the nation’s economy continues to improve (but at a slower rate
than in the past)
 Dependency on foreign sources for the country’s energy supply is diminishing,
probably to about 80% in the next decade (the level is close to 95% currently);
experts forecasted that it would diminish even more, reaching levels from 40-60% in
the next decade.
Call these the elements of a “bright national future.”
Similarly, it is possible to review the forecasts of the SOFI variables and identify adverse or
uncertain trends that should be the focus of future national policies.
 Over 100 days per 1,000 workers are currently lost to strikes each year. In the recent
past, external circumstances have increased this figure by 40%. Such extreme
changes are plausible again in the future, and may result from economic disruptions.
 A wide band of uncertainty surrounds the forecasts of GNI/capita. The expectations
of the experts range from $21,000 to $30,000 (vs. $17,000 currently). The
quantitative forecasts place the range considerably lower: from $14,000 to $21,000.
This uncertainty is a consequence of external factors, including particularly
reunification and global economic disruptions.
 Although carbon dioxide emissions will grow, effective policies may hold emissions
to little over today’s levels. Yet the uncertainty is high: the experts forecasted that the
levels by 2017 could range from 80% to 150% of today’s levels.
 The income gap between rich and poor South Koreans is forecasted to grow (although
some experts forecasted the contrary).
 The level of R&D expenditures by the country is quite uncertain and depends
significantly on external economic factors.
Call these the elements of a “less bright national future.”
Some recommendations:
2011 SOFI for the Republic of Azerbaijan

162

2012 State of the Future






The “bright national future” be taken as an image of an attainable South Korea and be
used in setting national goals.
A system of annual monitoring be established at the national level to track the
14 variables of this study (and possibly additional variables) to gain a sense of
national movement toward a bright or less bright national future.
The data from the monitoring system be used to produce annual South Korean SOFIs.
The list of key future events of this study (and possibly additional variables) be used
to test existing and planned national policies to determine their resiliency and ability
to withstand external shocks and take advantage of positive developments.

2. Introduction
The South Korean SOFI was constructed using the results of the Real Time Delphi study. A set
of 14 variables was selected from the list nominated and assessed by the Korean 2007 Real Time
Delphi. All of the variables reviewed by the panel were included in the Korean SOFI except for
one (“Freedom of the press”) which was omitted in the analysis because of lack of data. The
variables and ancillary data presented to the panel were:
1. Korean export volume (billion Euros)
164.6 bn Euros (2002)
251.6 bn Euros (2006)
2. Days lost per year due to labor strikes (days per 1,000 workers)
S Korea lost 111 days per 1,000 workers (2000-2002)
Germany lost 3 days per 1,000 workers (2000-2002)
3. GDP per capita (PPP current int'l dollars)
United States (2005) = $34,142
S. Korea (2005) = $17,380
4. Improved water source (percent of population with access)
World (1990) = 76.7
World (2004) = 82.7
Australia (and many) (2004) = 100
S. Korea (2000) = 92.0
5. Carbon dioxide emissions (metric tons per capita)
World (1988) = 4.01
World (2002) = 3.93
S Korea (2000) = 9.1
Virgin Islands (2002) = 93.83
6. Fertility rate (children per woman over her lifetime)
South Korea = 1.30 (2001)
South Korea = 1.08 (2005)
South Korea = 1.13 (2007)
7. Percent of unemployment
World (1994) = 5.4
World (2005) = 6.3
Thailand (2004) = 1.5
S. Korea (2007) = 4.0
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8. Corruption (percent of survey reporting no bribery)
(Computed from Transparency International's survey data)
World (2006) = 9%
S. Korea (2006) = 2%
9. S Korean income disparity between rich and poor (Based on the Esteban & Ray
(ER) index, which measures income inequality between income brackets; the
higher the index, the greater the disparity)
US = 8.33 (2004)
S Korea = 6.65 (2004)
Japan = 5.07 (2004)
France = 4.34 (2004)
10. Patents per year (number)
S Korea= 3,472 (2000)
S Korea= 6,509 (2006)
11. R&D expenditures by government and private sector (percent of GDP)
S Korea= 2.85% (2004)
Japan= 3.15% (2005)
US= 2.60% (2003)
12. Energy consumption per GDP (metric tons oil equivalent/million $)
1990= 284.8
2001= 239.4
Peru (2001) = 100.7
Uzbekistan (2001) = 1475.4
13. Seats held by women in parliaments (percent)
World (1990) = 12.5
World (2005) = 16.2
S Korea (2006) = 13.4
14. Level of freedom of the press (rank among nations of the world by Freedom
House; the country with the highest level of freedom would rank #1)
S Korea= ranked 73 out of 195 countries 2007
N Korea= ranked 195 out of 195 countries 2007
15. Dependency on foreign energy sources (percent of energy consumed)

3. Data Sources and Extrapolations
As in previous studies, 20 years of historical global data were collected 27 where available from
reliable national sources and curves were fitted to the available data to extend the series to the
year 2017. The tables below present the sources and the extrapolation data.
Data Sources
Variable
Export Volume [Unit : 1000$]
27

Reference
http://www.kosis.kr/

The Korean data were collected by Choung-kyu Ryu of the UN Futures Forum in Korea. The curve fits and the
SOFI as a whole were done by Millennium Project staff.
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Variable
Days lost per year due to labor strikes (days per 1,000
workers)
GDP per capita[Unit : billion]
Exchange rate(KRW-USD)
GDP (millon $)
GNI per capita($)
GDP per capita (PPP current int'l dollars)
Improved water source (percent of population with
access)
Carbon dioxide emissions (Metric tons per capita)
Fertility rate (children per woman over her lifetime)
Percent of unemployment
CPI All Cities (based on year 2000)
PPI/WPI (based on year 2000)
Corruption (percent of survey reporting no bribery)
(CPI/RANK)
Corruption (percent of survey reporting no bribery)
(CPI/Score)
S Korean income disparity between rich and poor (Gini)
Patents per year (number)
R&D expenditures by government and private sector
(percent of GDP)
Primary Energy Consumption
(Unit : 1000 TOE)
Energy Consumption per GDP
(Unit : TOC/billion)
Energy consumption per GDP (metric tons oil
equivalent/million $)
Seats held by women in parliaments (percent)
Level of Freedom of the Press (Rank)
Level of Freedom of the Press (Rank)
Dependency on Foreign Energy Sources (percent of
energy consumed)

2011 SOFI for the Republic of Azerbaijan

Reference
http://news.naver.com/main
http://www.kosis.kr/OLAP
http://www.kosis.kr/OLAP/Analysis/
http://www.kosis.kr/OLAP/Analysis/
http://www.kosis.kr/OLAP/Analysis/
http://www.kosis.kr/OLAP/Analysis/
http://www.me.go.kr/
http://www.kosis.kr/
http://www.kosis.kr/
http://kin.naver.com/detail/
http://www.kosis.kr/OLAP/
http://www.kosis.kr/OLAP/
http://www.icgg.org/corruption.cpi_olderindic
es.html
http://ti.or.kr/tikbbs/zboard.php?id=pds
http://blog.naver.com/ygpriest/15002521815
6
http://blog.naver.com/limhyeonsu?Redirect=
Log&logNo=120016442909
http://www.kosis.kr/
http://www.kosis.kr/OLAP/
http://www.kosis.kr/OLAP/
http://www.kosis.kr/OLAP/
http://kin.naver.com/detail/
http://www.freedomhouse.org
http://www.rsf.org/
http://www.kosis.kr/OLAP/
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Curve Fit and Extrapolation Data
Variable

Equation

Coefficient a

Coefficient b

Coefficient c

Coefficient d

Correlation
Coefficient

Export Volume
[Unit : 1000$]

y=a+bx+cx^2

2.1518E+12

-2.1680E+09

5.4613E+05

na

0.971

Days lost per year due to
labor strikes (days per
1,000 workers)

y=a+bx

1.7010E+03

-8.0000E-01

na

na

0.123

GNI per capita($)

y=a+bx

-1.2080E+06

6.1000E+02

na

na

0.927

Improved water source
(percent of population
with access)

y=a+bx+cx^2+dx^3

-1.2219E+07

1.8283E+04

-9.1187E+00

1.5161E-03

0.992

Carbon dioxide emissions
(Metric tons per capita)

y=a+bx

-3.4345E+02

1.7619E-01

na

na

0.745

Fertility rate (children per
woman over her lifetime)

y= prior year (a/11)

1.1818E-02

Na

na

na

na

Percent unemployment

y=a+bx+cx^2

-1.2360E+04

1.2353E+01

-3.0854E-03

na

0.236

Corruption (percent of
survey reporting no
bribery)
(CPI/Score)

y=a+b*cos(cx+d)

6.8023E+00

2.7050E+00

1.4280E-01

3.3989E-01

0.798

S Korean income
disparity between rich
and poor
(Gini)

y=a+bx

-7.0547E+00

3.6813E-03

na

na

0.787

Patents per year (number)

y=a+bx

-5.4883E+06

2.7758E+03

na

na

0.880

R&D expenditures by
government and private
sector (percent of GDP)

y=a+bx

-1.1261E+02

5.7575E-02

na

na

0.960

Energy consumption per
GDP (metric tons oil
equivalent/million $)

y=1/(a+bx^c)

-1.8264E+00

1.2509E+00

4.9997E-02

na

0.513

Seats held by women in
parliaments (percent)

y=a+b*cos(cx+d)

2.3963E+01

2.2789E+01

7.4246E-02

-1.9149E-01

0.957

Dependency on foreign
energy sources (percent
of energy consumed)

y=a+bx+c/X^2

1.0431E+05

-3.4745E+01

-1.3900E+11

na

0.780

Notes

Because of lack of data the
values for 1985- 1996 were
taken as the average of known
data but without the exceptional
2000.

The extrapolation used a 2017
target of 1.0 and linearly
interpolated from the present to
that value.

Appendix B contains the entire data base and extrapolations used to produce the SOFI.
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4. The Forecasted Developments
The respondents to the Real Time Delphi provided judgments about the probabilities and impacts
on the country by 2017 of 22 future developments. These judgments are summarized in the
following table:
Developments

Probability

Impact

16. Reunification becomes a reality

50.74

9.14

36. Financial crisis as large or larger than the last Asian financial crisis

50.88

8.73

26. Energy costs rise by 100% in S Korea

61.08

8.43

28. Global depression (GDP/cap drops 15%)

41.70

8.33

31. Establishment of Northeast Asia Free Trade Zone (tonnes of food
and fertilizer)

71.24

8.31

25. Energy costs drop 50% in S Korea

38.65

8.30

17. Rise of trade wars, new isolationist policies of many countries
limits trade to current levels

48.30

8.09

27. Genetic information: Human genome information used in routine
medical diagnosis and therapy

74.54

7.90

37. New effective S Korean policies designed to increase birth rates

66.37

7.74

20. Establishment of a regional peacekeeping system including at
least China, S Korea, and Japan

61.52

7.71

35. Reunification leads to immigration of 5 million from North to South

54.35

7.65

19. North/South labor mobility quadruples

69.97

7.58

24. Ministry of Education declares increasing intelligence as a national
goal

70.12

7.53

29. Increasing globalization drives up GDP/cap growth rate 5%

69.87

7.51

30. Increasing labor costs in S Korea leads to exportation of 10% of
low paying S Korean jobs

72.95

7.21

21. Energy from non-nuclear and non-fossil fuel doubles in S. Korea

64.13

7.18

34. Universal old age health care

70.48

7.05

23. Availability of a cheap effective anti-aging therapy

60.79

7.02

33. North/South Korean trade quadruples

75.76

6.93

18. Social marketing programs prove effective in changing public
behavior

61.94

6.60

22. A new Korean (and elsewhere) pandemic of the scale of HIV/AIDS

31.66

6.29

32. S Korea continues to provide massive food and agriculture aid to
North Korea.

72.52

5.87

Of particular interest is the subset of developments that were seen as both likely (>60%) and
important (>7.5) since any policies followed by the country should certainly include
consideration of these likely and important possibilities:
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Developments

Probability

Impact

26. Energy costs rise by 100% in S Korea

61.08

8.43

31. Establishment of Northeast Asia Free Trade Zone

71.24

8.31

27. Genetic information: Human genome information used in routine
medical diagnosis and therapy.

74.54

7.9

37. New effective S Korean policies designed to increase birth rates

66.37

7.74

20. Establishment of a regional peacekeeping system including at
least China, S Korea, and Japan.

61.52

7.71

35. Reunification leads to immigration of 5 million from North to South

54.35

7.65

19. North/South labor mobility quadruples

69.97

7.58

24. Ministry of Education declares increasing intelligence as a
national goal

70.12

7.53

29. Increasing globalization drives up GDP/cap growth rate 5%.

69.87

7.51

Also of interest are those developments that were viewed as having relatively low probabilities
(<51%) but potentially high impact (>8.0), were they to occur. These are future developments for
which contingency plans should exist because their effects are so potentially large.
Developments

Probability

Impact

16. Reunification becomes a reality

50.74

9.14

36. Financial crisis as large or larger than the last Asian financial
crisis

50.88

8.73

28. Global depression (GDP/cap drops 15%)

41.7

8.33

25. Energy costs drop 50% in S Korea.

38.65

8.3

17. Rise of trade wars, new isolationist policies of many countries
limits trade to current levels.

48.3

8.09
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5. Computation
In computing the SOFI it is necessary to transform the value of a variable at any given year into
percentage terms. In the current analysis the equation used was:
Score = 100* (V- Vbest) / (Vbest- Vworst)
Where:
score is the calculated ratio in percent terms
V is the value of the variable
Vbest is either the judgmental value from the Real Time Delphi or the “best”
value in history or forecast, and
Vworst is either the judgmental value from the Real Time Delphi or the “worst”
value in history or forecast
This assures that the calculated values will be between 0 and 100.
The scores for each variable from the Real Time Delphi were multiplied by the weights.
In each year the weighted scores were summed across all variables and these were divided by the
sum for 2007 to obtain the SOFI value.

6. The Republic of Korea-focused 2008 SOFI
The 2008 Korea-focused SOFI appeared as follows:

SOFI Baseline
2007=1
1.30
1.20
1.10
1.00
0.90
0.80
0.70
0.60
0.50
1980

1985

1990

1995

2000
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This curve clearly shows the huge distortions that occurred as a result of the “Asian Crisis” and
recovery from it. In the terms of the SOFI it had the effect of delaying growth by about a decade.
In general terms, growth from the late 80’s was rapid and subsequent to the crisis growth
resumed but at a somewhat slower rate. This characteristic of rapid growth in the past and
continued growth in the future, but at a slower rate, has been seen in many other SOFI studies.

7. Forecasts of the Variables
Using the same technique as in earlier SOFI studies, the baseline extrapolations of the variables
were modified in a Monte Carlo process to obtain a “fan” of projections that illustrated how
future developments could change the surprise-free forecasts. The Trend Impact Analysis (TIA)
forecasts of the variables appear on the next few pages. The “best” and “worst” judgments of
experts who participated in the Real Time Delphi are also shown on these charts.
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Days lost per year due to labor strikes
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Improved water source
(percent of population with access)
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Percent unemployment
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Patents per Year (number)
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Seats held by women in parliaments
(percent)
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Appendix SOFI for Republic of Korea ––2008
Database and Extrapolations for SOFI for Republic of Korea
(calculated values are in italics)

1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999

1

2

Export
volume
[Unit:
1000$]

Days lost
per year
due to
labor
strikes
(days per
1,000
workers)

30,283,1
22
34,714,4
70
47,280,9
27
60,696,3
88
62,377,1
74
65,015,7
31
71,870,1
22
76,631,5
15
82,235,8
66
96,013,2
37
125,057,
988
129,715,
137
136,164,
204
132,313,
143
143,685,

3

4

5

6

7

8

9

10

11

12

13

14

Energy
consumption
per GDP
(metric tons
oil
equivalent/m
illion $)

Seats held
by women
in
parliaments
(percent)

Dependency
on foreign
energy
sources
(percent of
energy
consumed)

Percent
unempl
oyment

Corruption
(percent of
survey
reporting
no bribery)
(CPI/score)

S Korean
income
disparity
between
rich and
poor
(Gini)

Patents
per year
(number)

R&D
expenditures
by
government
and private
sector
(percent of
GDP)

1.67

4.0

8.14

0.223

22703

1.674

627.19

2.53

76.20

6.46

1.60

3.8

7.79

0.232

23746

1.732

539.63

2.53

78.20

71.0

6.64

1.55

3.1

7.42

0.240

26260

1.789

466.98

2.53

80.00

4435

74.1

6.81

1.56

2.5

7.04

0.248

27774

1.84

375.95

2.01

83.20
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Preface
As civilization continues to evolve, individuals will increasingly be able to take initiatives
independent of the conventional structures of authority such as religions, governments, and
corporations. The introduction of the State of the Future Index for Korea is the initiative of
Yougsook Park, Chair of the Millennium Project Node in Korea and Chair of the UN Future Forum.
The State of the Future Index (SOFI) is a measure of the 10-year outlook for the future. The
SOFI is intended to provide a quantitative answer to the question: “Does the outlook for the
future appear to be improving or worsening?” It is constructed with key variables and forecasts
that, in the aggregate, depict whether the future promises to be better or worse. The SOFI is
intended to show the directions and intensity of change in the outlook and to identify the factors
responsible. Some of the Millennium Project’s experiments with the index have illustrated how it
might be used for policy purposes by demonstrating the effects of proposed policies on a
nominal State of the Future Index. The SOFI approach provides a mechanism for studying the
relationships among the items in a system—how making a single change ripples throughout a
system. A SOFI can be computed globally, regionally, nationally, and for sectors or
organizations. The Millennium Project computes the global SOFI since 2000, continues to
develop its methodology, and publishes the updates in the annual State of the Future reports.
The improvements in South Korea’s SOFI over that past have been spectacular. Further
improvements seem likely, but the spread of possibilities is fairly wide and some uncertainties
loom. Some of these uncertainties are likely to be resolved within the country, while others will
be determined by developments outside; nevertheless, the SOFI shows the outlook for the next
ten years is positive.
We hope this report will be studied and lead to a decision by the Republic of Korea to become
the first country to routinely include SOFI in its policy work and in the determination of its
priorities as we move into a more complex and rapidly changing future.
Jerome C. Glenn, Director
The Millennium Project

Theodore J. Gordon, Senior Fellow
The Millennium Project
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1. Executive Summary
The State of the Future Index (SOFI) is a general assessment of how good or how bad the future
is likely to be. It was initially developed by the Millennium Project and applied to the global
outlook; it measures the progress or the recession of environmental, economic, social and
political issues of great importance. It is calculated from data on such variables as GDP per
capita, infant mortality rate, CO2 emissions, freedom index, life expectancy, etc. The data from
these and other variables are collected for the last twenty years and extrapolated for the next ten
years. The data is then normalized using a set of anticipated best and worst values for each
variable considered. Weights are subsequently assigned to the variables and weighted sums are
calculated. Then the index is computed using one year (usually the previous year) as reference,
with forecasts for the next ten years.
A Korean SOFI extending 20 years into the past and 10 years into the future was calculated
using this approach. The variables included mirrored those that had been used previously in other
SOFI studies and a subset was selected for which 20 years of data were available. The best and
worst values used in this calculation were obtained in a new Delphi survey conducted among 30
Korean experts.
A second SOFI was calculated for South Korea using the same variables as in the first run and
the best and worst values previously determined for the global SOFI which has been
implemented each year by the Millennium Project. This calculation was made to obtain a version
of the SOFI that could be directly compared with the SOFI of other countries.
The Variables considered in the Korea SOFI calculation are:
 Infant Mortality
 GDP per Capita
 Percentage of households with access to safe water
 Atmospheric CO2 Emissions
 Annual Population Additions
 Unemployment Rate
 Life Expectancy
 Forest Land
 Freedom Index
The Korean SOFI reflects the expectations of Koreans and the particular situation of South
Korea. For instance, while the world as a whole considers a declining population a positive trend,
Korea sees the opposite (this is evident in the Korean Delphi survey, where the best value for the
variable “annual population addition” is bigger than the worst value). These two SOFIs were
calculated separately because the aim of the analysis is not only comparing Korea with the rest of
the world, but also measuring how good or how bad the future seems to be as seen by the
Koreans themselves, when looking at the future through their own lens. The specifically
designed Korean SOFI gives a national picture according to national considerations, since the
best and worst values for the normalization are based on the particular Korean expectations for
the next ten years, as opposed to the general expectations for the whole world.
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Figure 1-1 shows a comparison of the Korean SOFIs in relative terms using global and Korean
normalization values. It also indicates how Korea has had an impressive improvement in the
past, but will have a slower change, even if still positive, in the future.
Figure 1-1: Comparison of Relative SOFIs for South Korea using Global and Korean normalization values
(normalized for year 2006 = 1)
Comparison of Relative SOFIs for South Korea (Global and Korean Normalization Values)
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Why did the Korean SOFI show such an impressive improvement in the previous 20 years?
Because real improvements were made in many of the variables that make up the Korean SOFI.
Infant mortality and unemployment dropped significantly while GDP per capita, access to safe
water, life expectancy and a measure of freedom all rose. The dip beginning in 1997 reflects the
Asian financial crisis.
Since the SOFI methodology “punishes” more severely the worse values, the lower SOFI for the
Korean values in the 1980s reflect the high expectations of Koreans. In the period between 1984
and 1991 where large differences exist, key variables in the SOFI set were well below today’s
expectations. The observed changes can be attributed to scaling factors, because in the SOFI
calculation, when the value of a given variable is low, the importance of such variable increases
(see the corresponding Variable Weights section). This analysis seems to indicate that the
Koreans have very high implicit expectations for themselves and for their country, which
explains why Korean normalization values give a lower Korean SOFI than the one produced by
global normalization values.
If the forecasts of the SOFI variables do not involve consideration of unique future
developments, the variable forecasts will be extrapolations and the SOFI calculation will be
deterministic. In order to account for the effects of unique future developments, a Trend Impact
Analysis (TIA) was performed. This analysis is a stochastic modeling technique, based on the
Monte Carlo method that simulates the occurrence of several likely events in the future, events
that will have an impact on some of the variables, therefore changing the outcome of the SOFI.
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The future is not static. New developments shape it day by day and sometimes even random
chance can have significant effects on a given trend. Trying to make forecasts without taking into
account such developments is not useful enough. To include novel aspects of the future, we have
applied the TIA to both Korean SOFI versions: the first one using the global normalization
values and second one using the Korean normalization values. This is the first time that TIA has
been implemented systematically in a national SOFI. The Korean SOFI curves show scenarios
where several developments occur and affect the SOFI outcome in many ways, for better or for
worse. Each TIA curve represents the statistical sum of the outcomes that occurred in 100
simulations.
Figure 1-2 portrays the TIA for the Korean SOFI using global normalization values, and Figure 1-3
shows the TIA for the Korean SOFI using Korean normalization values. The TIA events, and
their impacts and probabilities were taken from prior Millennium Project studies. Notice the
larger volatility of the SOFI projections using Korean normalization values. This indicates that
the judgments provided by the Korean experts deflected the trend curves of the variables further
than the previous global assessment. This higher sensitivity to external changes reflects a real
situation for Korea and implies a higher sensitivity to external developments, when the best and
worst values indicated by the national experts are considered. The dip in the SOFI curves in
1998 also shows the one-time “shock” of the Asian crisis and how the SOFI responds to such
externalities.
Figure 1-2: Trend Impact Analysis for the Korean SOFI calculated with Global
normalization values
Trend Impact Analysis for the Korean SOFI 2006 (Global Normalization Values)
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Figure 1-3: Trend Impact Analysis for the Korean SOFI calculated with Korean
normalization values
Trend Impact Analysis for Korean SOFI 2006 (Korean Normalization Values)
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As the TIA is a stochastic simulation, many of the apparent differences between both
normalization versions of the Korean SOFI are due to probability-driven random changes. Every
time that the TIA Excel spreadsheet is recalculated, the shape of the Best SOFI, Medium SOFI
and Worst SOFI curves change, but the Baseline SOFI curve does not change with recalculations
since it depends on deterministic equations and not on random values.
We believe that the SOFI is a very useful tool for policy making and evaluating the possibilities
that the future offers. Despite small methodological variations, the SOFI is able to point out
whether the future seems to be improving compared to the present or not. The SOFI can also be
used to indicate the consequences of different policy options in view of all the parameters
considered.
Some of the variables included in the Korean SOFI, improved and some worsened. On the one
hand, infant mortality rate, GDP per capita, access to safe water, life expectancy and freedom
index improved. On the other hand, CO2 emissions and forest land were getting worse. The
unemployment rate also worsened, but most of that could be a continuing consequence of the
1997 Asian financial crisis. Additionally, according to Korean expectations, annual population
additions would continue to diminish, creating a negative impact on the long-term sustainability
of Korean demographics. Several other variables that had been part of the global SOFI were not
considered in the Korean SOFI since they had already reached stable values (such as food
availability, literacy rates, debt/GDP ratio, school enrollment and health access) or had missing
information and were difficult to compare to global values (such as AIDS deaths, armed
conflicts, people living under US$2/day, terrorist attacks, violent crime, and nuclear capabilities).
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As indicated by the different SOFI versions, there are many reasons to be optimistic about the
future of South Korea. Even though there are also some major problems, such as the declining
population, the future seems relatively bright for South Korea. Both looking at the bare
extrapolation of today’s trends and analyzing with the TIA, it can be seen that in more than half
of the runs (medium SOFI curve) the outcome of the SOFI is better than in the baseline SOFI
and approaches past growth rates. This means that when accounting for changes in the trends,
under the scenarios considered, the outcome for South Korea will turn out well most of the time.
So far, South Korea has shown to the world its adaptability to the current times and its capacity
to effectively overcome many obstacles that would have been devastating to other countries.
However, major external challenges remain ahead, not the least of which are the peaceful rise of
China and the critical situation of North Korea.
Much more can be done to fine tune the current Korean SOFI version. Specifically, the global
events used in the TIA should be tailored to the country rather than the world as a whole; further,
we recommend conducting a more complete survey among Korean experts to identify other
Korean-specific future events that can make a difference in the state of the future for the country,
such as the rise of a peaceful China and reunification of South and North Korea. Such a Delphi
survey would include collection of judgments about the probability of these potential events and
their impacts on the SOFI variables. Furthermore, a fundamental improvement would be to
standardize the computer processing methodology, and possibly make it available on the
Internet.
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2. Introduction
Many international measures and comparisons were developed in the 20th century. After World
War II (WWII), the creation of the Gross Domestic Product (GDP) per capita was popularized as
a fundamental economic indicator. The two major Bretton Woods institutions born after the
WWII, the World Bank and the International Monetary Fund (IMF) used the GDP as an indicator
of overall wealth and income per inhabitant. The IMF computed the GDP according to free
exchange rates, while the World Bank later devised a mechanism to better reflect the relative
income of different countries. Thus the World Bank developed the purchasing power parity
(PPP) concept to compute another version of the GDP. Later on, in the 1980s, the World Bank
also created its Atlas methodology for computing three-year averages for the GDP values. The
Atlas method averages the GDP values for three consecutive years (the year considered, plus one
year before and one year after) and thus gives a more stable result, less dependent on exchange
rate volatility. If this is added to the PPP GDP computation, the Atlas GDP per capita of the
World Bank is a relatively good indicator of the relative personal incomes around the world.
A world of indexes
Other international organizations soon began using different indexes according to their specific
objectives in the 1950s and 1960s. Thus, for example, UNESCO began compiling and comparing
many education indicators, and basically emphasizing literacy rates. The World Health
Organization (WHO) started using the infant mortality rates. The International
Telecommunications Union (ITU) continued expanding its databases with telephone lines and
other telecommunication indicators and the International Labor Union (ILO) its unemployment
data.
In the 1980s and 1990s there was an international trend to create more complex indexes,
integrating simultaneously various variables in a single index. The United Nations Development
Program (UNDP) adopted the Human Development Index (HDI) in 1990. The now famous HDI
was a complex index adding three different variables with given equal weights, a third each:
longevity (represented by the life expectancy), education (represented by the adult literacy rate),
and income per capita (measured by the PPP GDP). A few years later, the UNDP expanded its
education variable by including also the gross enrollment ratio. The HDI has been evolving until
taking its current form.
The Human Development Index (HDI) presently represents the average of the following three
general indices: 28


Life Expectancy Index = (LE - 25) / (85 - 25)



Education Index = 2/3 (ALI) +1/3 (GER)

28

To form the required indexes, the variables must be made non dimensional so they can be added and compared.
The general form used is:
Index = (value of the variable - lower limit of the variable) / (upper limit of the variable - lower limit of the variable)
The upper limits and lower limits are constants and are pre-determined. For example, in the case of life expectancy,
the upper limit used in these equations is 85 years and the lower limit is 25.
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o

Adult Literacy Index (ALI) = (ALR - 0) / (100 - 0)

o

Gross Enrollment Ratio (GER) = (CGER - 0) / (100 - 0)

GDP Index = (log(GDPpc) - log(100)) / ((log(40000) - log(100))

Where the variables are:
LE: Life expectancy
ALR: Adult literacy rate
CGER: Combined gross enrollment ratio
GDPpc: GDP per capita at PPP in USD
The above combined index is an excellent example of the new wave of complex indexes that
have been appearing in the late 20th century and early 21st century. The HDI is a multi-variable
index that incorporates different weights and different normalizations for the variables
considered. The UNDP has been so successful with the HDI that it has also recently created
more indexes like the Human Poverty Index (HPI) and the Gender-related Development Index
(GDI). Figure 2-1 shows the 2006 HDI, indicating the best and worst values in countries around
the world.
Figure 2-1: World map indicating Human Development Index, 2006
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██ 0.450-0.499 ██ 0.400-0.449

██ 0.350-0.399
██ 0.300-0.349
██ under 0.300

██ N/A

Source: UNDP, Human Development Report (2006)

Besides official international organizations like the ILO, IMF, ITU, UNESCO, UNDP, WHO
and the World Bank, NGOs and private institutes, for example, have also created their own
indexes to measure specific issues, mostly during the 1980s, 1990s and 2000s.
The famous independent World Economic Forum in Davos, Switzerland, created its very popular
index called the Global Competitiveness Index (GCI). The GCI is also a complex index with
several variables, where different weights and normalizations are used. Figure 2-2 illustrates the
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2006 GCI around the world, for those countries where there is enough data availability and
reliability.
Figure 2-2: World map indicating the Global Competitiveness Index, 2006

Note: Each color represent one quartile (25%) of the ranked nations. Dark green nations score highest, light green nations
score above average, orange nations score below average, and red nations score lowest. Grey nations are not ranked.
Source: World Economic Forum, Global Competitiveness Report (2006)

Many other groups have created indexes. Some of the most widely known and used are the Index
of Economic Freedom (IEF) by the Heritage Foundation and the Wall Street Journal, the
Corruption Perception Index (CPI) by Transparency International, the Press Freedom Index (PFI)
by Reporters Without Borders, and the Political Liberties and Civil Rights indexes by Freedom
House. Measures like the military expenditures are also kept by institutions like the Stockholm
International Peace Research Institute (SIPRI) and many credit rating agencies also produce
financial indexes for many countries.
Even newer indexes have been created by both new and old organizations, like the Ease of Doing
Business Index computed by the World Bank since 2004 and the Globalization Index (GI) by
Foreign Policy and AT Kearny in 2005. National statistics offices also produce their own indexes
or collaborate with many of the organizations that compute them. In the USA, even the CIA
keeps track of such indexes, and the US Bureau of the Census also computes population statistics
around the world.
The problem with such indexes is that they are basically concerned with the present or the past.
No matter how complicated their weights and normalization mechanisms are, even the most
complex multi-variable indexes give only a snapshot view of the recent past or the current
situation. This was the reason why the Millennium Project developed the State of the Future
Index (SOFI) beginning in 2001, in order to monitor possible future developments. The SOFI is
still evolving, but its impact for policy making is important enough to keep using and developing
it. Also, since the introduction of Trend Impact Analysis (TIA) as a stochastic forecasting
method in 2002, the SOFI is taking on new meaning as a really useful tool for possible future
and policy studies including alternative scenario developments.
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Korea in the world
After a long occupation by Japan in the first half of the 20th century, the Korean peninsula was
totally devastated during the Korean War. From 1950 to 1953, the death toll of the war was very
high, with unknown millions of casualties for such a relatively small peninsular nation. The
country was subsequently divided into a communist North, supported mostly by the People’s
Republic of China, and a market-friendly South, defended by the USA and other Western
powers. The continuous Cold War dragged many resources away from the economy, but South
Korea has spectacularly risen from the ashes, like an unbounded phoenix.
South Korea has moved on to become one of the stars of economic development in world
history. During the 1970s and 1980s, South Korea sustained average GDP growth rates of over
10%. Even though such impressive growth has now been surpassed by China, it was a world
record at the time. In fact, South Korea broke several records in terms of doubling its GDP, a
slow process since the industrial revolution began in the 18th century in Great Britain. The
United Kingdom was the first country in recent history to double its income in a sustainable way,
from 1780 to 1838, that is, in 58 years. Then the United States did the same from 1839 to 1886,
47 years. Japan also doubled its income from 1885 to 1919, 34 years, followed by Italy in 21
years and later Spain in 18 years. South Korea multiplied its income by two from 1978 to 1987,
in only 9 years, and now China has the world record, in just about 7 years. See Figure 2-3 for this
description of what might be called the development “stairway”.
South Korea has managed to maintain relatively high growth rates today, despite its accelerated
development in the 1970s and 1980s, and the financial crises of the late 1990s. South Korea still
grows at about double the world average, and certainly much faster than its neighbor North
Korea. Indeed, South Korea can literally be described as a shining star when compared to dark
North Korea. Figure 2-4 shows a satellite photo of the Korean Peninsula at night illustrating the
large differences between North Korea and South Korea, as well as a smaller but similar contrast
between North Korea and China. Seoul can be seen as the large “star” in South Korea, the
“miracle” of the Han river, as it is sometimes called.
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Figure 2-3: The development “stairway”: time to double the national income
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Source: World Bank, World Development Report (1994)

Figure 2-4: The Korean peninsula as seen at night by satellite

Source: NASA (2002)

The advances of South Korea were confirmed by its 1996 joining of the Organisation for
Economic Co-operation and Development (OECD), the so-called “club” of the rich countries,
and by paying off its long-term loans to the World Bank. South Korea has thus become one of
largest economies of the world, and a major trading power. Its business conglomerates or
“chaebols” are among the largest corporations in the world: Samsung, Hyundai, LG, SK, Hanjin
and Lotte are all multi-billion dollar, international corporations.
Many scientific and technological innovations are coming out of Korea, including the latest
robots, cloning advances and fast computers. For example, Samsung has become a major global
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powerhouse in consumer electronics and one of its top scientists, Hwang Chang-gyu, has a law
for the doubling of chip memory every 18 months or less: Hwang’s Law. An unrelated Dr.
Hwang, Hwang Woo-suk, cloned the first dog in history, even if he later lied about cloning
human embryos as well. Fortunately, the South Korean justice system has shown the courage to
indict him for fraud in an important show of dignity for the country.
The impressive developments of South Korea have not only been economic, but can also be seen
in many other fields, including sports. In 1988, South Korea hosted the Olympic Games and in
2002, it hosted the FIFA World Cup together with Japan. As another sporting example, Tae
Kwon Do has been recognized as an Olympic martial art.
Korean culture is undergoing a major revival and having an important impact worldwide. Some
Korean music, literature, dance, crafts, paintings and dresses are becoming recognized
internationally. The “cuisine” of Korea is also being exported, and kimchi soup and soju liquor,
just as examples, are now known in many countries. The growing number and size of
Koreatowns and Little Seouls is representative of this new influence.
Many forms of new Korean culture are being exported as well. TV dramas like Winter Sonata
and movies like The King and The Clown have been broadcast and shown internationally.
Arirang TV and Arirang Radio are popular services of the Korean International Broadcasting
Foundation, and they even have shows in Arabic and other languages. K-Pop, Korean popular
music, is famous throughout East Asia and is now conquering new markets. BoA, Rain, and
Se7en are popular singers known as some of the best of the growing international Korean Wave,
or “Hanryu.”
The international role of South Korea has been continually increasing. Military troops for peace
operations have been sent to several countries. The official and unofficial representation of the
country has reached new levels, particularly since Lee Jong-wook was named Director-General
of the World Health Organization (WHO) until his untimely death in 2006. Further, beginning in
January, 2007, Ban Ki-moon became the 8th Secretary-General of the United Nations
Organization (UNO).
Now more than ever, South Korea needs a vision for its future in order to continue capitalizing
on its past successes and to be ready for an ever changing and fast-paced world. The SOFI is one
of the capabilities that a country can use to analyze future trends and different scenarios. The
implications for the SOFI in policy making are fundamental in preparing for a better future.
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3. SOFI for South Korea
Korean SOFI Variables
This section describes which variables were used in the construction of the current Korean SOFI,
and discuss its trends, and also how the extrapolations were done, trying to be as specific as
possible. The software used for trend extrapolations was the statistical Package SPSS 12.0, by
SPSS Inc. We are also including information about the variables that were not included in the
Korean SOFI calculation, as some of them might be included in future versions of the analysis if
data is transformed to standard units or if complete and comparable data sources are found, while
other variables are more adequate for the global SOFI.
1. Infant Mortality for the Korean SOFI

This is one of the variables used for calculating the Korean SOFI. Two sources of data were
consulted: The National Statistical Office of Korea and the World Development Indicators
(WDI) Database, provided by the World Bank, however, the data from the Korean office was
different from the data extracted from the WDI database. The data from WDI was chosen
because it rendered a trend similar to the global trends, in which infant mortality is diminishing
steadily.
The forecast for this variable was plotted according to a logarithmic function:
y=a+b*ln(x)
Where y is the infant mortality, x the years and the coefficients are:

a=15.88
b=-3.5838
The correlation coefficient is 0.95
This downward trend of infant mortality is common in several countries, although currently
Korea already has one of the best (lowest) values, even lower than the USA.
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Figure 4-1: Forecast for Infant Mortality in Korea, 1986-2016
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2. Food Availability for the Korean SOFI

This variable was not included in the set of variables selected for the Korean SOFI. The available
data, from the Korean Ministry of Agriculture and Forest, was in different units from the FAO
data, and could not be readily compared or transformed.
3. GDP per Capita for the Korean SOFI

As we lacked the GDP for many years, we instead used Gross National Income (GNI) per capita
as an equivalent measure of the Korean economy, since the values of both indicators were close.
The source of this data is the National Bank of Korea. The forecast of this variable fits to a
Power Function:
y=a*(x)^b
Where y is the GDP per capita, x the years and the coefficients are:
a=1637.7
b=-0.6769
The correlation coefficient is 0.912
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Figure 4-2: Forecast for GDP per Capita in Korea, 1986-2016
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Even if this extrapolation indicates that the Korean GDP will keep growing, the rate of growth
seems somewhat lower than for other periods, since the extrapolation is accounting for the years
of the financial crisis that started in Thailand. Thus, the effects of the 1997 Asian financial crisis
can have long-term implications like those indicated by the lower growth rate in some countries
like South Korea.
4. Access to Safe Water for the Korean SOFI

This variable was also selected to calculate the Korean SOFI, its source is the Korean Ministry of
Environment. The forecast of this variable fits a Power Function:
y=a*(x)^b
Where y is the percentage of households with access to safe water, x the year and the coefficients
are:
a=62.06
b=0.1182
The correlation coefficient is 0.975 with an almost perfect fit.
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Figure 4-3: Forecast for access to safe water in Korea, 1986-2016
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5. Atmospheric CO2 Emissions for the Korean SOFI

Data for this variable was available from the World Data Centre for Greenhouse Gases, in ppm
units; therefore, this variable was used in the construction of the Korean SOFI. The forecast of
the CO2 fits a linear function:
y=a+x*b
Where y is the CO2 concentration in the atmosphere and x the year, the coefficients are:
a=340.569
b=2.02
The correlation coefficient is 0.873.
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Figure 4-4: Forecast for CO2 levels in Korea, 1986-2016
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6. Annual Population Additions for the Korean SOFI

Like the global SOFI, data for this variable was gathered from the US Census World Population
Database, as were also the extrapolations; however, the origin of the data is the latest update of
2006 from the US Census Bureau. Very similar projections are also obtained from the United
Nations and South Korean sources.
Figure 4-5: Forecast for annual population additions in Korea, 1986-2016
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According to the US Census Bureau projections, the population of Korea will begin to drop in
the mid term, as is evident from the projections. Although in the global SOFI a population
decline is considered as a positive event, among Koreans there is the perception that such decline
will have negative consequences in their society, and that it should be avoided. This is an
example of how cultural perceptions can be taken into account in national and regional SOFIs,
because if their main purpose is as a tool for policymaking, then the perception about how the
future is likely to be should reflect the unique views of the country.
First, as a comparison, the expected values for best and worst values (calculated from the global
SOFI, dividing the best and worst additions by the world population, and calculating the ratio for
Korea) were used, even if Koreans considered population decline a negative trend (see also
“What is the meaning of a good future?” section). Then, another SOFI version was computed
using the results of the Delphi survey for the best and worst values of the variables in 2016
among Korean experts from several fields, since the Korean experts consider population growth
highly positive. The best value for the annual population addition was higher than the worst
value (260.000 best vs. 250.000 worst).
7. Unemployment Rate for the Korean SOFI

The data for unemployment were collected by the Korean National Statistical Office; the
extrapolation fits a third degree polynomial:
y=a+bx+cx^2+dx^3
Where y= unemployment and x= year.
The coefficient data are:
a=4.4711
b=-0.421
c=0.229
d=-0.0002
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Figure 4-6: Forecast for Unemployment Rate in Korea, 1986-2016
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There was some trouble with the extrapolation of this variable. Due to the effect of the 1997
Asian financial crisis, the extrapolation depicts that the unemployment is going to grow steadily,
even if such is most probably not the case. Therefore, these extrapolations are heavily influenced
by the Asian crisis and may be recalculated with more data, from previous years, and with the
latest data, in order to diminish the effects of the Asian crisis in the trend calculations.
8. Literacy Rate for the Korean SOFI

This variable was not used to calculate the Korean SOFI; data was unavailable or not comparable
to other global data.
9. AIDS Deaths for the Korean SOFI

This variable was not used to calculate the Korean SOFI; data was unavailable or not comparable
to other global data.
10. Life Expectancy for the Korean SOFI

The data about life expectancy was gathered from the National Statistical Office of Korea; it fits
a linear equation:
y=a+x*b
Where y is the life expectancy and x the year, the coefficients are:
a=67.68
b=0.49
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Figure 4-7: Forecast for Life Expectancy in Korea, 1986-2016
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The extrapolation is consistent with the trend until now; however, it does not take into account
any future developments in gerontology, stem cells research or any other field related to
biotechnology that could extend human lifespan in next few years.
11. Armed Conflicts for the Korean SOFI

This variable was considered as a constant whose value is zero. However, this value can be
changed for the development of scenarios which account for the consequences of military actions
in the state of the Korean future.
12. Debt/GDP for the Korean SOFI

This variable was not used to calculate the Korean SOFI; data was unavailable or not comparable
to other global data.
13. Forest Land for the Korean SOFI

Data for this constant was obtained from the Forest Government Information Agency of Korea.
This data fits an exponential function:
y=a*e^(b*x)
Where y is forestlands, in millions of hectares, x is the year, e is the Euler number (aprox. 2.71)
and the coefficients are:
a=6530.93
b=-0.001
The correlation coefficient is 0.96.
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Figure 4-8: Forecast for Forestlands in Korea, 1986-2016
Forestlands for Korea

Forestlands (million of ha)

6600
6550
6500
6450
6400
6350
6300
1980

1985

1990

1995

2000

2005

2010

2015

2020

Year

14. Number of People Living with less than US$ 2 for the Korean SOFI

This variable was not used to calculate the Korean SOFI; data was unavailable or not comparable
to other global data.
15. Terrorists Attacks for the Korean SOFI

This variable was not used to calculate the Korean SOFI; data was unavailable or not comparable
to other global data.
16. Violent Crime for the Korean SOFI

This variable was not used to calculate the Korean SOFI; data was unavailable or not comparable
to other global data.
17. Freedom Index for the Korean SOFI

The data for Korea was extracted from the Freedom House database and was extrapolated. The
data seemed to fit a potential function:
y=a*xb
Where y is the Freedom Index, x is the year, and the coefficients are:
a=1*10246
b=-74.496
However, any value smaller than 1 was shifted to 1, because 1 is the best possible Freedom
Index according to Freedom House methodology.
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Figure 4-9: Forecast for the Freedom Index in Korea, 1986-2016
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18. Secondary School Enrollment for the Korean SOFI

Since school enrollment has been 99.9% for most of the last few years in Korea, it was chosen to
consider this figure as a constant; however, the effects of certain policies or events upon school
enrollment can be devised using diverse scenarios.
19. Health Access for the Korean SOFI

This variable was not used to calculate the Korean SOFI; data was unavailable or not comparable
to other global data.
20. Number of Nuclear Countries for the Korean SOFI

This variable was not used to calculate the Korean SOFI; data was unavailable or not comparable
to other global data.
Normalization of the variables for Korea
What is the meaning of a “good future”?
The SOFI measures the extent to which the future seems better or worse than the present, if the
global sum of several indicators is improving or worsening. Whether a change is “good” or
“bad” for the future depends a on the way we look at the present and what is considered
desirable. This changes from person to person and from culture to culture. It is a positive thing to
achieve a consensus about these issues for global affairs, but concerning national affairs the
application of this consensus might distort the use of the analysis for policy making, considering
desirable trends and scenarios that other people think to be desirable, something that the locals
may not agree with, or setting different standards from the ones prevailing in a given country.
For instance, a GDP per capita of US$ 8.000 would be a notable achievement for some countries,
but a spectacular disaster for others.
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Using a fixed standard is good for comparisons among different countries, but it might not be so
good for local policy making, given the fact that very specific cultural or economic situations can
sometimes make the global standards useless. As mentioned earlier, in the specific case of South
Korea, population drop is one of these cases, and it is even considered a tragedy by some experts.
In a global SOFI, however, less population growth is considered as a positive thing. Currently,
Korea’s population is growing more and more slowly, and in the mid term future, will begin to
shrink, a problem that worries many Koreans. Therefore, a drop in Korean population is not
viewed by many Koreans as positive but negative. A SOFI for policy making in South Korea
must acknowledge which are the Korean goals and expectations, different and unique, due to its
culture and economic situation. To some extent this was done with the global set of
normalization values (which involved issues related to population, AIDS deaths and annual
growth), and the values were transformed according to Korea’s percentage relative to the world
population.
To take into account the uniqueness of the Korean situation, a Delphi survey was made among
30 Korean experts from different fields, to find out their opinions about the extreme (best and
worst) expected values for the SOFI variables in South Korea by 2016. This reflected the views
of Korean experts about what they expect for their country in the future and in which direction
they should be heading. The data from this survey was used to calculate another Korean SOFI
with the data scaled to these Korean standards, that is, using Korean normalization values as
opposed to Global normalization values. The answers from the survey show very positive
expectations among Koreans (for example, extremely low infant mortality, very high GDP per
capita), but also indicate uncertainty about the future (as the best values for some variables are
lower than the current values, already high, as is the case with the literacy rate and the secondary
school enrollment).
Table 4-1 shows the comparison between the best and worst values for the world as derived in
previous Millennium Project inquiries and for Korea as derived in the current study, after the
results were adjusted for the current population of South Korea. Data from the Delphi survey was
collected and then averages and standard deviations were calculated. Individual responses farther
than two standard deviations from the mean were discarded in order to avoid any spurious input.
In the case of the annual population additions, the best and worst average values derived from
the Korean Delphi were very close to each other (worst: 0.25 million, best: 0.26 million).
Additionally, the worst population increase was lower than the best population increase, which
clearly indicates the concern of Koreans about the current population trends in the Korean
peninsula. The values supplied by the Korean experts were adjusted to highlight this perception:
the lower value was halved and the upper value was doubled, as is shown on Table 4-1, in order
to make a better analysis of this specific trend and to avoid any ambiguity. Similar analyses can
be made in order to consider different policy options. Thus, the SOFI can play an important role
in crucial policy issues, like population trends, both at the country level and the global level.
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Table 4-1: Comparison of Korean and Global Best and Worst Plausible Values for SOFI
variables in 2016
Weighted Mean Weighted Mean
Korean Best Korean Worst
2016
2016

World Best
2016

World Worst
2016

29.00

81.00

3.69

11.57

3.200.00

2.000.00

3.745.65

2.719.57

8.290.00

4.437.00

27.635.71

18.972.00

100.00

59.00

96.15

82.78

340 / 16

410 / 16

338.625 /
15.86

397.857 /
16.87

63.00

84.00

0.52**

0.13**

Percent unemployed (%)

6.00

14.00

4.64

9.23

Adult literacy rate
(% of people aged 15 and above)
Annual AIDS deaths
(Millions)

89.00

60.00

98.34

94.40

3.00

23.00

0.15

0.35

Life Expectancy

74.00

56.00

86.96

80.52

Number of Armed Conflicts
(at least 1000 deaths/yr)

14.00

51.00

3.32

16.54

Debt/GNP; Developing Countries (%)

25.00

50.00

20.00

35.00

4.522.00

2.948.00

4.683.33

3.305.26

1.00

3.00

0.99

2.31

1.000.00

25.000.00

126.00

410.00

1.918.00

4.057.00

1.586.35

2.971.15

1.00

7.00

1.27

5.76

Variables*
Infant Mortality Rate
(deaths per 1,000 live births)
Food availability Calories per Capita
(Developing Countries)
GNP per capita PPP
(constant 1995 $US)
Percentage of Households with Access to
Safe Water
(15 Most Populated Countries)
CO2 atmospheric
(ppm / metric tons per capita)
Annual population additions
(Millions)

Forest Lands
(Million Hectares)
Number of People Living on Less than $2
per day (Billion People)
Terrorist Attacks
(Deaths/yr)
Violent Crime, 17 Countries
(per 100,000 population)
Freedom Index

Secondary School Enrollment
86.00
56.00
92.31
76.20
(% school age)
Percentage of population with access to
local health care
96.00
71.00
90.25
74.44
(15 most populated countries)
*: Not all variables were finally included in the Korean SOFI because of data unavailability and/or comparability
with other global data.
**: Adjusted numbers, since the real values 0.25 (worst) and 0.26 (best) were too close to allow important scenario
considerations.

The two Korean SOFI versions, the first using global normalization values and the second using
Korean normalization values, were compared to check for similarities and differences. The
trends can be described as follows: an impressive original increase of the index, followed by
some peaks and some crises with exactly the same shape in both curves, albeit with different
magnitudes. The two curves tend to resemble each other at the end, with a lower and slower
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improvement, even if the Korean SOFI still increases. This is because the projection for some of
the variables approaches the best value (and therefore normalization tends to 1) as time passes,
despite the difference in the values used for each normalization. Since the value of some Korean
variables is also much better than the best global value (which is lower than in the global SOFI,
such as population with access to safe water), there is some compensation of the long term
difference between both calculations. The long “tail” seen in the SOFI calculated with the
Korean input is due mostly to the new values used for the normalization of the GDP per capita
(which is very different from the values used in the SOFI with the global values) and to the low
GDP per capita of Korea in the 1980s compared to both the present situation and the current
Korean expectations. Additionally, it is necessary to remember that since the weighting functions
of the SOFI variables follow S-shaped curves, when the value of one variable is very low, its
importance is high. Thus, when GDP per capita was very low, according to Korean standards
today, its importance in the index was higher than it is now.
Figure 4-10: Comparison of SOFIs for South Korea using Global and Korean normalization values
(normalized for year 2006 = 1)
Comparison of Relative SOFIs for South Korea (Global and Korean Normalization Values)
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Despite the important differences between the numerical value of the absolute and relative
Korean SOFIs for the two sets of normalization values, all show pretty much the same general
trend beginning in the 1990s. Since the SOFI methodology “punishes” more the worse values,
the lower SOFI for the Korean values in the 1980s reflect the high expectations of Koreans. In
the period between 1984 and 1991 where large differences exist, key variables in the SOFI set
were well below today’s expectations. The observed changes can be attributed to scaling factors,
because in the SOFI calculation, when the value of a given variable is low, the importance of
such variable increases. This analysis seems to indicate that the Koreans have very high implicit
expectations for themselves and for their country, which explains why Korean normalization
values give a lower absolute Korean SOFI than the one produced by global normalization values.
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Trend Impact Analysis for the Korean SOFI
A Trend Impact Analysis (TIA) was also implemented for the two Korean SOFI versions: SOFI
based on global normalization values and SOFI based on normalization values supplied by the
Korean expert panel. Both sets of TIA’s used only the events previously identified for the earlier
global SOFIs. Even if the two graphics are different, much of this difference derives from the
intrinsic variability of stochastic models, whose outcomes are different every time they are
calculated, as they depend on random numbers. Despite the variability, a consistent trend in these
graphs shows that the 50% percentile is always above the baseline SOFI, this means that more
than 50% of the Monte Carlo simulations depict a more favorable future than we could expect in
a business-as-usual scenario (the baseline SOFI). Therefore, the unexpected events and their
consequences lead to an expectation of a future that is above that projected by the baseline. On
the other hand, the negative scenario (5% percentile, worst SOFI) is much worse than the
baseline, and even worse than the current SOFI value, but this is an extremely improbable
scenario, since it represents only 5% of the simulations.
The Korean SOFI curves below show scenarios in which the TIA developments affect the SOFI
outcome for better or for worse. Each TIA curve represents the statistical sum of the outcomes
that occurred in 100 simulations. Only the global TIA developments were considered this time,
but some later work can include additional scenarios that would be proposed by Korean experts,
in order to consider events important to the country, and which have not yet been included, such
as a reunification scenario which could overshadow many other considerations, changing
relations with China, special trade developments, and even a possible military conflict. The
collection of judgments about such developments could be included in future work in order to
improve the TIA analysis for such shaking developments in South Korea
Figure 4-11 portrays the TIA for the Korean SOFI using global normalization values, and Figure
4-12 shows the TIA for the Korean SOFI using Korean normalization values. Notice the larger
volatility of the SOFI projections using Korean normalization values. This indicates that the
judgments provided by the Korean experts deflected the trend curves of the variables further than
the previous global assessment. This higher sensitivity to external changes reflects a real
situation for Korea and implies a lower acceptance of volatility according to the best and worst
values indicated by the national experts. The dip in the SOFI curves in 1998, also shows the onetime “shock” of the Asian crisis and illustrates how the SOFI responds to such externalities.
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Figure 4-11: Trend Impact Analysis for the Korean SOFI calculated with Global
normalization values
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Figure 4-12: Trend Impact Analysis for the Korean SOFI calculated with Korean
normalization values
Trend Impact Analysis for Korean SOFI 2006 (Korean Normalization Values)
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It is worth noting how good the best case is, and how bad the worst case is. These results are
magnified in the version using the Korean normalization values. Even though the best case has a
Appendix B: State of the Future Index

207

2012 State of the Future
probability of 5% in the Monte Carlo simulation according to the global scenarios considered,
the result has a very impressive positive result. The opposite can be said about the worst case,
which also has a probability of 5% according to the scenarios used. Additionally, a rise over the
extrapolated baseline case indicates that the future events considered tend to suggest a better
future than one would ordinarily expect.
Compared to the previous national SOFIs made by the Millennium Project, these Korean SOFIs
represent an outstanding exercise in future studies, because many elements missing in the
previous national SOFIs are included now, especially a systematic Trend Impact Analysis.
Additionally, another version of the Baseline SOFI was produced using a Delphi survey with
local experts, and this incorporates the specific local considerations and not just the global
general viewpoint. This was achieved by changing the global “Best Value” and the “Worst
Value” to estimates specific to South Korea.
Among the variables included in the Korean SOFI, for easy international comparisons, some
were improving and some were worsening. On the one hand, infant mortality rate, GDP per
capita, access to safe water, life expectancy and freedom index were getting better in the
forecasts analyzed. On the other hand, CO2 emissions and forest land were getting worse. The
unemployment rate was also getting worse, but most of it could be just a follow-up of the 1997
Asian financial crisis. Additionally, according to Korean expectations, annual population
changes would soon turn negative, creating a bad impact on the long-term sustainability of
Korean demographics, even considering an eventual reunification between South Korea and
North Korea. Several other variables were not considered in the Korean SOFI since they had
already reached stable values (such as food availability, literacy rates, debt/GDP ratio, school
enrollment and health access) or had missing information and were difficult to compare to global
values (such as AIDS deaths, armed conflicts, people living under US$ 2, terrorists attacks,
violent crime, and nuclear capabilities).
As indicated by the different SOFI versions, there are many reasons to be optimistic about the
future of South Korea. Even though there are also some major problems, such as the declining
population growth, the future seems relatively bright for South Korea. Both looking at the bare
extrapolation of today’s trends and analyzing with the TIA, it can be seen that in more than half
of the runs (medium SOFI curve) the outcome of the SOFI is better than in the baseline SOFI.
This means that when accounting for changes in the trends, under the scenarios considered, the
outcome for South Korea will turn out well most of the time. So far, South Korea has shown to
the world its adaptability to the current times and its capacity to overcome effectively many
obstacles that would have been devastating to other countries. However, major external
challenges remain ahead, not the least of which are the peaceful rise of China and the critical
situation of North Korea.
Much more can be done in terms of further fine tuning the current Korean SOFI version.
Specifically, the events used in the TIA should be tailored to the country rather than the world as
a whole, and we would recommend conducting a more complete survey among Korean experts
to identify the panorama of future events that can make a difference to the state of the future for
the country. Such a Delphi survey would include collection of judgments about the probability of
these potential events and their impacts on the TIA variables. Furthermore, a fundamental
improvement would be to standardize the computer processing, and even make it available on
the Internet. Making the whole SOFI analysis more streamlined, would allow many other
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additional developments. Another important improvement could be to consider other variables, if
deemed necessary by another panel of experts, and to review the availability and comparability
of existing data. A further improvement would be to consider specific Korean-based scenarios,
some of which should include the peaceful rise of China and the reunification of South and North
Korea.
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APPENDIX
South Korea National SOFIs--2007
1. South Korean Delphi and Participants
2. Participants in the South Korean SOFI Delphi
3. SOFI Computations (Excel Files)

1. South Korean SOFI Delphi

Korean Node of the Millennium Project
Best and Worst Plausible Values: Poll for the State Of the Future Index (SOFI)
On behalf of the Millennium Project of the American Council for the United Nations
University, we have the honor to invite you to participate in a study to choose the main variables,
and their best and worst values, that should compose the State of the Future Index (SOFI) for
Korea.
The SOFI is a statistical combination of key indicators and forecasts that depicts whether
the future seems to be better or worse than the present. It measures the trends of some key
variables for the next 10 years based on the previous 20 years. It is intended to be used as a tool
for decision making and policy design that can allow to measure the effect of different policies
on the future situation.
The SOFI uses variables like the infant mortality rate, life expectancy, per capita daily
calories and several other key indicators. There is a wide range of possible values for these
variables in the future, defined by the plausible best and worst values for each variable. In order
to improve the Korean SOFI calculations, we need your informed opinion about the possible
values for several indicators in Korea around the year 2016.
In the attached Excel spreadsheet, you will find a simple questionnaire for you to
complete the best and worst values for Korea within the yellow boxes for 2016. For reference,
the historical values and the best and worst values used both in the global SOFI and in another
country SOFI (Venezuela, as an example) are shown. Additionally, some links to sources and
databases are given so that you can check the current values of the variables. Keep in mind that
there are some values that can easily be estimated. Other values, however, might need to be
calculated from results of past years or from the Korean share of the total world population
(annual population additions, terrorist attacks, etc.).
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Thank you very much for your valuable time and you kind help to continue improving the
SOFI for Korea. Please contact us if you have any questions or need clarification about this
invitation. We look forward to including your views, and to sharing the results with you.
Best And Worst Plausible Values for the SOFI Variables
Variables
Infant Mortality Rate (deaths per 1,000 live births)

1981

2001

World
Best 2016

World
Worst 2016

Venezuelan
Best 2016

Venezuelan
Worst 2016

88,90

52,60

29,00

81,00

29,00

81,00

Food availability Cal/cp Developing Countries

2.343,60

2.735,90

3.200,00

2.000,00

3.200,00

2.000,00

GNP per capita PPP (constant 1995 $US)
Percentage of Households w/ Access to Safe Water
(15 Most Populated Countries)

5.005,00

6.637,00

8.290,00

4.437,00

10.000,00

5.000,00

62,00

81,60

100,00

59,00

-

-

CO2 atmospheric, ppm / metric tons per capita

336,40

367,50

340 / 16

410 / 16

340 / 16

410 / 16

Annual population additions millions

80,40

76,80

63,00

84,00

0,28

0,37

Percent unemployed
Literacy rate, adult total (% of people aged 15 and
above)

5,40

7,40

6,00

14,00

6,00

14,00

63,90

76,80

89,00

60,00

89,00

60,00

Annual AIDS deaths (millions)

0,00

3,50

3,00

23,00

0,01

0,06

Life Expectancy

56,30

63,90

74,00

56,00

74,00

56,00

Number of Armed Conflicts (at least 1000 deaths/yr)

26,00

25,40

14,00

51,00

0,00

1,00

Debt/GNP; Developing Countries (%)
Forest Lands (Million Hectares)
Number of People Living on Less than $2 per day
(Billion People)
Terrorist Attacks (Deaths/yr)
Violent Crime, 17 Countries (per 100,000 population)

21,60

40,10

25,00

50,00

25,00

50,00

4.077,00

3.887,00

4.522,00

2.948,00

-

-

2,30

2,38

1,00

3,00

-

105,00

7.500,00

1.000,00

25.000,00

-

-

1.148,70

1.098,00

1.918,00

4.057,00

-

-

Freedom Index

4,26

4,01

1,00

7,00

1,00

7,00

School Enrollment, secondary (% school age)
Percentage of population with access to local health
care (15 most populated countries)

58,50

70,30

86,00

56,00

86,00

56,00

56,40

98,80

96,00

71,00

-

-

Korean
Best 2016

Korean
Worst 2016

Color Code:
Data examples: World and Venezuela
Data values to be filled by Korean experts

More data available in:
http://en.wikipedia.org/wiki/List_of_countries_by_infant_mortality_rate
http://faostat.fao.org/site/346/default.aspx
http://en.wikipedia.org/wiki/List_of_countries_by_GDP_%28PPP%29_per_capita
http://www.nationmaster.com/graph/hea_of_pop_usi_imp_dri_wat_sou_tot-improveddrinking-water-sources-total
http://en.wikipedia.org/wiki/List_of_countries_by_carbon_dioxide_emissions_per_capita
http://en.wikipedia.org/wiki/List_of_countries_by_population_growth
http://www.nationmaster.com/red/graph/lab_une_rat-labor-unemployment-rate&nofb=1
http://www.nationmaster.com/graph/edu_lit_tot_pop-education-literacy-total-population
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http://www.nationmaster.com/graph/hea_hiv_aid_dea-health-hiv-aids-deaths
http://en.wikipedia.org/wiki/List_of_countries_by_life_expectancy
http://en.wikipedia.org/wiki/Ongoing_wars
http://en.wikipedia.org/wiki/List_of_countries_by_public_debt
http://www.nationmaster.com/graph/env_are_und_pro-environment-areas-underprotection
http://www.nationmaster.com/red/graph/eco_pop_und_2_a_day-economy-populationunder-2-day&nofb=1
http://www.nationmaster.com/graph/ter_ter_act_196_fat_percap-1968-2006-fatalitiesper-capita
http://www.nationmaster.com/graph/cri_tot_cri_percap-crime-total-crimes-per-capita
http://freedomhouse.org/template.cfm?page=15&year=2006
http://www.nationmaster.com/graph/edu_sch_enr_sec_net-education-schoolenrolment-secondary-net
http://www.nationmaster.com/graph/hea_acc_to_san-health-access-to-sanitation
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2. Participants in the South Korean SOFI Delphi
Chang, Ki-Young
Staff Reporter
YTN

Jun, Jong-Suk
Secretary General
Korea Business Journalism Association

Cho, Gwan-Soon
Instructor
International Oriental Therapy Developing
Institute

Jung, Jae-Hwan
Sociologist
Chung-Ang University

Cho, Hong-Je
International Law, Ph.D
ROK MND Culture Team
Ham, Ho-Goen
M. Director
Jinyoung Chartering Company
Han, Kwanghee
President
Kolon Group
China Corporate Strategy Headquarters
Huh, Chang-Sung
Publisher
PyungHwa Choolpansa
Kim, Hurbert
Editor
Science Times
Kim, Hyun-Koon, Ph.D
Engineering
Korea Institute of Nuclear Safety
Kim, Sung-Ki
Professor, Ph.D.
Graduate School Education
Hyupsung University

Lee, Chang-Kyeong
Professor
Shingu College
Lee, Jong- Hyun
President
University Forum of Foreign Affairs &
National Security
Lee, Kang
CEO
HwaBaek Engineering Co. Ltd
Lee, Ok-Hwa
Professor
Chungbuk National University
Lee, Soo-Kwang
Vice schoolmaster, Ph.D
Ewoo School
Lee, Young-Ran
Journalist
Youngnam Ilbo
Korea Literature
Na, Seong-Ho
Manager
Korea Institute of Nuclear Safety

Jeong, Yu-Suk
NGO

Oh, Sung-Geun
CEO
URRA Media

Jo, Da-Eun
Media / Entertainment
DongDuk University

Park, Kyung-Jun
UN Future Forum
Secretary General
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Park,Shin-Hoo
Manager, Information Education
NGO

Roh, Joo-Hyun
Social Science
Wonkwang University

Park. So-Young
Housing & Interior Design
Graduate School of Yonsei

Seok, Sin- Min
Political Science and Diplomacy
Cheju National University

Pyun, Kyung-Bum
Director
Radiation Safety Division
Atomic Energy Bureau
Ministry of Science & Technology

Yoon Jung-Mok
Plann & Admin. Team
NGO
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3. SOFI Computations (Excel Files)
See the Excel files included on this CD:
- KoreaSOFI.xls (data and graphs for Korean SOFI Variables)
- KoreaSOFI TIA.xls (data and graphs for Korea SOFI, Korea SOFI comparison, and use of TIA)
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Timor-Leste SOFI 2011
A SOFI for the Democratic Republic of Timor-Leste was produced in Australia. This work
included a TIA and was based on The Millennium Project publications and tutorials.
In Timor-Leste, three of the central issues are:

population growth (which according to World Bank data hit 4.7% per year in 2004 but
dropped to 3.2% in 2009)

availability of fresh water (World Bank data indicate that improved water sources were
available to 63% of the population in 2005 and 69% in 2008)

malnutrition (over 50% in 2003, the latest World Bank data, as indicated by height of
children under 5 years of age).
These and other SOFI components were the subject of TIAs in computing the Timor-Leste SOFI,
which is shown in Figure 31. Generally it was found that the developments considered in the
TIAs had the consequence of improving the forecasts, although in some instances the spread was
large.
Was the exercise helpful? Michael Martin, who is in the Department of International Relations at
Flinders University in Australia and the author of the SOFI paper on Timor-Leste, says that the
reasons for choosing Timor-Leste for study include:
1) Timor-Leste is similar to other small, poor, slow growth countries in Australia’s area of
strategic interests;
2) availability of historic data; and
3) Timor-Leste’s heavy dependence on foreign aid (Australia being a major supplier of the
aid).
SOFI served the purpose of monitoring and evaluating needs and effectiveness of Australia’s
policies toward that country, particularly since the forecasts of the variables that make up SOFI
can provide perspective on internal changes and future challenges.
The author of the Timor-Leste report said that the SOFI output shows “Timor’s future promises
to be marginally better than the present in 2020. The slow, but positive growth is not surprising
considering the situation that it currently finds itself in. A rapidly growing population, the result
of a high fertility rate is creating a diverse range of problems for Timor including: water supply,
food security and basic infrastructure. This information is useful to Australian agencies as it
details the drivers of change and allows policy makers to determine where ODA will make the
biggest difference in influencing a more positive future in Timor.” 29
Furthermore, in evaluating the SOFI itself, the paper concluded that the method was a very
useful policy tool providing a means for them to reach a deeper understanding of the
29

See Michael Martin, “The Applicability of a National Focus State of the Future Index (SOFI) on Developing
Nations and the Implications for Stabilisation Operations—A Case Study of Timor-Leste,” Futures, February 2011,
pp. 112–19.
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relationships among measures of progress within Timor and the interdependence among these
measures. It also illustrates how policies designed to accomplish a primary objective can affect
other measures usually unintended and affect the system as a whole, well beyond the intended
target. Previous measures of success of particular aid policies have been limited to measures of
the projects themselves, while SOFI provides the means to view impacts of such policies on
donor and recipient nations as a whole. Their judgment was that SOFI “is a useful tool to provide
policy makers with a significant degree of insight into what will drive change within developing
nations. It is particularly useful in identifying problematic areas that may arise in the future, thus
allowing policy makers to address each of the issues.” 30

30 30

See Michael Martin, “The Applicability of a National Focus State of the Future Index (SOFI) on Developing
Nations and the Implications for Stabilisation Operations—A Case Study of Timor-Leste,” Futures, February 2011,
pp. 112–19.
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Turkey
SOFI 2007
The first SOFI for Turkey was calculated in 2006 by the Turkey Node of the Millennium Project
at the All Futurists Association of Turkey. The following year, they reassessed the variables
considered in the computation and improved the methodology.
The 2007 SOFI included 11 variables (3 more than the 2006 computation) that were selected
based on the availability of data for 20 years and the relation to the 15 global challenges that
have implications for the future of Turkey.
Using a Delphi survey, 28 members of AFAT assessed the best and worst values for the
variables included in the Turkey SOFI.
The following variables were included:
•
Food availability
•
GDP per capita
•
Infant mortality rate
•
Water access
•
External debt per GDP
•
Forestland
•
Literacy rate
•
Unemployment
•
Health access
•
Life expectancy
•
Secondary school enrollment
The following graph shows the results of the calculations:
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Turkey SOFI (normalized for year 2006 = 1)

The Turkey SOFI depicts a better future for 2016 with an index value of 1.62––compared with
the baseline of 1 for 2006. The strong change in the SOFI graph between 2001 and 2005 may
have been related to the one-party government during that time, compared with the coalitionbased governments in the 1990s. The Turkey SOFI was also able to capture the financial crisis of
1999 and 2001.
The most sensitive or critical variables were external debt per GDP, unemployment, and
forestland. The reduction of external debt per GDP is critical for the sustainable development of
Turkey to achieve an annual GDP growth of 7% until 2013. Forestland is an asset that is
becoming more and more critical due to climate change. Unemployment has been stable around
10% in the last three years but action plans should be designed in order to reduce it to 6–7%, the
pre-crisis levels, so that Turkey gets into an economically and socially healthy shape before a
possible membership to the European Union in 2015.
Turkey continues to improve its SOFI computation. The 2008 Turkey SOFI is expected to
include a few more variables: women in Parliament (updated after the 2007 elections),
expenditures for R&D, Internet penetration, and CO2 emissions. AFAT will also develop
collaboration with relevant Turkish NGOs to expand participation in assessing the variables
included in the SOFI.
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Turkey SOFI 2006
SOFI Turkey was prepared by the Turkey Node of the Millennium Project at the Turkey
Futurists Association. Figure 2.2.3 shows the results of their calculations, which included the
following variables:
•
Food availability
•
GDP per capita
•
Infant mortality
•
Water access
•
Debt rate per GDP
•
Forestland
•
Literacy
•
Unemployment
Based on this compilation, it seems that performance in Turkey will grow over the next 10 years,
from 1.0 in 2005 to 1.92 in 2015. The Turkey SOFI will be improved in 2007 by including more
variables in the calculation and by running an online Delphi survey to determine and assess
developments that can affect the variables.
Figure 2.2.3 Turkey SOFI
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SOFI Use in Country to Country Comparisons

A Standardized Approach to Computing National SOFIs
South Korea and Venezuela: case studies for comparing
future trends using the SOFI

A Standardized Approach to Computing National SOFIs
1. Introduction and Objectives
2. Discussion of Country to Country Comparisons
3. What Goes Into a SOFI?
4. Implementation and Software
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1. Introduction and Objectives
The Millennium Project of the World Federation of United Nations Associations (WFUNA) has
been developing a global State of the Future Index (SOFI) since 2001. The central objective of
this work has been to develop an index which describes the changing outlook for the future.
SOFI aggregates the history and forecasts of a number of variables that depict the future outlook
in many social and human dimensions. Since the inception of this work, the methodology and
the data on which SOFI is based have steadily evolved and improved.
Recently the process has been applied by individual countries (including Turkey, South Korea ,
and Venezuela) using national rather than global data, raising the possibility that national SOFIs
can be constructed in a way that permits country to country comparisons , not only for the
present and for history, but for the future as well. But to be truly comparable, the national SOFIs
must be similarly constructed, use a standard set of variables, and follow the same analysis
course. This paper describes a standardized method for computing national SOFIs and provides
certain standard global data which are based on the experience with the global SOFI and which,
if utilized, will permit valid country to country comparisons and for any given country, the
ability to track the expected state of the future over time as national goals are pursued or
frustrated.
We consider that there are two types of national SOFIs, and standards and methods will be
described in this paper for both. The first is the national SOFI designed to be compared to SOFIs
of other countries (call this class the National Comparison SOFI). This type of SOFI uses a
standard set of variables and assumptions that will be identical in other aspects of the
computation. It can be used to compare countries at any point in time (e.g. cross sectional
comparison). The variables included in this SOFI will cover a broad span and have meaning and
importance to essentially all countries.
The second type is the national SOFI designed to describe and track a country’s progress over
time using a set of variables that may be unique to that country as well as certain other
assumptions that reflect a country’s goals, concerns, and expectations (call this class the
National Focus SOFI). Countries will not be able to perform one to one comparisons of
National Focus SOFIs because they will be built of different country specific elements, but they
will afford a country the means of tracking its performance over time (e.g. longitudinal tracking).
For example, a country concerned about a persistent drought might want to include a measure of
rainfall in its variable set. Or, suppose that the standard assumptions in the national comparison
set indicates that population decreases are desirable. Yet a given country might be concerned
about falling population. In their National Focus SOFI, they would indicate that a continued fall
in population is undesirable.
In the discussion that follows the procedures are described in more detail:
The collection of historical data for both the standard set of variables used in comparison
SOFI s and the unique set of variables used in National Focus SOFIs,
The means of forecasting and normalizing the variables (which involves judgments about
the weights and “best” and “worst” future values of the variables),
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Trend Impact Analysis (TIA) which is the process by which the consequences of future
developments on the variables is assessed.
2. Discussion of Country to Country Comparisons 31
For the first class, the National Comparison SOFI, every country should use the same set of
standard variables with national data pertinent to these variables. With a few exceptions these
variables are based on the set previously used for the global SOFI. Countries should also use the
same best and worst values and weights as were chosen for the global SOFI, and the same set of
external TIA developments and probabilities.
TIA also requires the estimation of the impacts of the developments on the variables which, even
in this national comparison application should be impacts of the developments on the variables,
for the country.
Thus to construct a National Comparison SOFI, a country would have to collect national
historical data for the standard set of variables, forecast these data, and estimate the impacts of
the TIA events on these variables. The remaining information required to produce a National
Comparison SOFI would come from the global SOFI. With this approach all countries would be
produce comparable national SOFIs.
National Focus SOFIs would provide more latitude to the process, but sacrifice the ability to
make one to one comparisons among countries and between a country’s SOFI and a global SOFI.
In this class, countries could use a non standard set of variables that might include those that
have special importance to the country (that for example, measure the achievements of policies),
unique goals expressed through the selection of “best” and “worst” values and weights, specific
TIA events of national importance and their probabilities and impacts. While the National Focus
SOFIs should not be used in country to country comparisons, they are important and useful.
They can be used to track the state of the future of a country over time, evaluate the success of
policies, proximity to goals, and stimulate discussions about productive policies and factors that
can affect their success. Furthermore when many countries in a region have produced National
Focus SOFIs, the effects of policies or developments in one a country can be assessed on others
in the region.
3. What Goes Into a SOFI?
In building either comparison or National Focus SOFIs, there are ten steps involved:
Step 1: Choosing the variables. There have been two large scale studies involving people
from around the world that asked for judgments from participants about what variables might
be considered for a global SOFI, and in the case of the most recent study (2006-07), the
importance of these same variables to the country of the participants. Based on this
information, the following variables should comprise a National Comparison SOFI and
31

This discussion of the design of national SOFIs owes much to the work and suggestions of Guido David Núñez
Mujica and Jose Cordeiro who produced the Latin American and Korean SOFIs.
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should be the foundation for a National Focus SOFI. Appendix B provides additional
detailed definitions and sources that were used for these variables in the global study. Many
of these same sources may be valuable in national SOFI applications.

Variables for National SOFIs

No
1

CO2 emissions (percent of global emissions)

2

Energy produced from non fission, non fossil sources (percent of total
primary national energy supply)

3

Food availability (Kcalories/cap/day)

4

Forest Lands (percent of national land area)

5

Freedom Level (Country Score) 32

6

GDP per capita (constant 2000 US$)

7

GDP per unit of energy use (constant 2000 PPP $ per kg of oil equivalent)

8

Homicides, intentional (per 100,000 population)

9

Infant mortality (deaths per 1,000 live births)

10

Internet Users (per 1,000 population)

11

Levels of Corruption (as measured by Transparency International surveys)

12

Life expectancy at birth (years)

13

Literacy rate, adult total (percent of people aged 15 and above)

14

Number of refugees displaced from the country (percent of national
population)

15

People killed or injured in terrorist attacks (percent of national population)

16

People Voting in Elections (percent of national population of voting age)

17

Physicians (per 1,000 people)

18

Population growth (annual %)

19

Population lacking access to improved water sources (percent of national
population)

20

Poverty headcount ratio at $1 a day (PPP) (percent of national population)

21

Prevalence of HIV (percent of national population)

22

R&D Expenditures (percent of national budget)

23

School enrollment, secondary (percent gross)

32

The Freedom House scale runs from 1 which means completely free to 7 which is the other end of the spectrum.
In the global panel, the “best” and “worst” were expressed in terms of percentage of the world population living in
countries rated as free, so that the best and worst shown here represent high expectations as chosen by the staff.
Similarly, in the cases of CO2 emissions, Refugees, and People killed or wounded in terrorists attacks, the “best”
and “worst” targets represent the staff’s judgments, based on the global study.

Chapter 2: State of the Future Index

224

2012 State of the Future

24

Seats held by women in national parliament (percent of all national
members)

25

Total Debt Service (percent of GNI)

26

Unemployment, total (percent of national labor force)

Four other variables that were part of the global set were also considered for use in national
SOFIs .
1G Global Surface Temperature Anomalies
2G

Countries having or thought to have plans for nuclear weapons (number)

3G

Number of Major Armed Conflicts (number of deaths >1,000)

4G

Number of emerging and reemerging infectious diseases tracked by the
Center for Disease Control (number)

Since the first three of these had meaning only at the global level, they would have been identical
in each country’s application and therefore would not have helped discriminate among countries
in National Comparison SOFIs and were therefore omitted. (However, in constructing National
Focus SOFIs, countries may wish to include variables such as “Size of in-country nuclear
stockpile,” and “Number of soldiers killed or wounded,” etc.)
The fourth variable, “Number of emerging and reemerging infectious diseases tracked by the
Center for Disease Control (number)”was omitted from the set of recommended national
variables because of scanty historical data. However, the Center for Disease Control publishes a
list of diseases that are “watched” and individual countries may wish to add a variable such as
“Number of people who have CDC listed diseases” in their national focus set if data are available
at this level.
Step 2: Obtaining the historical data. It is necessary to collect annual national historical data
for all of the variables to be included. Ideally the data would extend 20 years back in time and be
available for ever year. This is not always possible. If there are years in which data are missing,
the missing points may be approximated by interpolation, using an equation obtained by fitting
the available historical data points. The same “best fit” equation may be used for forecasting
annual data for the next ten years.
Some data sources which have been used in the past and may prove useful in the construction of
national SOFIs are listed in the respective Appendix B. In addition to these, national statistical
offices should be consulted to obtain data series that are up to date and “official.”
Data from most of the sources may be downloaded at no cost. A few, however, may charge a
subscription fee. One of these in particular, has proven quite useful: the World Bank’s World
Development Indicators (WDI) database at
http://web.worldbank.org/WBSITE/EXTERNAL/DATASTATISTICS/0,,menuPK:232599~page
PK:64133170~piPK:64133498~theSitePK:239419,00.html
Other helpful sources include (most URL’s are listed in the respective Appendix B)
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Freedom House
Inter parliamentary Union
International Energy Agency
Transparency International
UN organizations such as UNDP, UNFCR, UNAIDS, UNESCO, WHO, FAO, UNICEF,
ILO
US Census Bureau
US Department of Energy, Energy Information Agency
US National Science Foundation
World Resources Institute

Step 3: Extrapolating the data. Curve fitting is a process by which an equation is chosen that
best fits historical data for a single variable. In this process a battery of equations are used to
compute the errors between the real data and the value produced by the equations. This process
requires the use of curve fitting software; many statistical packages are available to perform this
function. Microsoft Excel includes some simple curve fitting functions, but other more complete
software packages abound (such as SPSS) and might be preferable. One that has proven useful is
CurveExpert which can be found at:
http://www.ebicom.net/~dhyams/cmain.htm
Such software programs attempt to fit a number of predetermined (or user defined) equations to
the available historical data and rank order the equations according to their ability to describe the
data. While it is tempting to simply select the curve with the best fit, it is necessary to apply
judgment in making the selection so as to choose a curve that not only offers low errors, but also
presents a plausible forecast. The equation, the error coefficient (r^2), and standard error should
be recorded. Once the equation is in hand, it can be used to interpolate for missing data points
and to forecast the next ten years for the variable. The respective Appendix B illustrates this
process.
Step 4: Non-dimensionalizing the variables. Obviously one cannot simply add the values of the
variables as they are retrieved from data sources since the units in which they are expressed are
different (e.g. calories per capita per day and the percentage of population killed or injured in
terrorist attacks). It is necessary to perform an arithmetic operation to remove dimensionality
from the variables.
In general, most indexes (including the SOFI) use the formula:
X = (actual value of the variable– MIN)/(MAX – MIN )

In the case of UNDP’s Human Development Index (see the respective Appendix B), the MIN is
the minimum value of a variable found in any country in the year under study and MAX is the
highest value of the same variable found in any country in the year under study. Thus if the value
of the variable for a given country is equal to the minimum value found in any country, X will
equal zero. Similarly if the value of the variable for a given country is equal to the maximum
value found in any country, X will be 1. When treated this way, the non-dimensionalized values
of all variables for all countries range from zero to 1.
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For national SOFIs of either type, the situation is not so simple. First of all, when a country
wants to compute its SOFI it is not likely to have the maximum and minimum values of all other
countries in any of the years under study. Second, the SOFI involves a projection of the history
of the variables into the future and thus the present maximum and minimum values may not
represent future extremes. These issues were addressed in the global SOFI by asking Delphi
respondents to provide judgments about the “best” and “worst” values they would expect for
each variable in the next ten years 33 . In addition each variable had, over the thirty year time span
of the analysis, a maximum and minimum value. If we assume that “best” moved the variable in
an increasing direction and “worst” in a diminishing direction:
The maximum value used in the equation above was selected as the greater of the “best” estimate
or the highest value over the 30 year period.
The minimum value used in the equation above was selected as the lesser of the “worst” estimate
or the lowest value over the 30 year period.
An example will make this clear. Suppose we have two variables called V1 and V2. V1 is similar
to literacy and an increasing value is viewed as desirable. V2, however is similar to deaths from
a given disease and a diminishing value is viewed as good. Suppose further that we have 20
years of historical data, have made a 10 year projection, and have asked a panel of experts about
their estimates of plausible “best” and “worst” values. The table below summarizes the situation
(omitting some years for clarity in this example):

Year

Variable V1
(Increasing is good)

Variable V2
(diminishing is good)

20 years ago
10 years ago
Present Year
Ten Years hence

30
35
40
42

30
35
15
10

42

10

30

30

43
40

8
20

Extreme data point in
desirable direction
Extreme data point in
undesirable direction
Expert Best
Expert Worst

Given this set, what would we use in the non- dimensionalizing equation?

33

Note that “best” may be a higher or lower number depending on whether increasing values of the variables are
seen as good or bad (e.g. it is good for number of deaths or injuries from terrorist attacks to diminish; it is good also
for literacy to increase. The same situation holds in reverse for “worst” estimates.
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For V1: MAX=43; MIN=30.
For V2: MAX=8; MIN=35.
With these MAX and MIN values, the non-dimensionalized values would be:
Year

Variable V1
(non-dimensionalized)

Variable V2
(non-dimensionalized)

20 years ago
10 years ago
Present Year
Ten Years hence

0.00
0.38
0.77
0.92

0.19
0.00
0.74
0.93

Step 5: Weighting the variables. Not all the variables will be of equal importance. Some will
seem vital and others, less significant. The weights assigned to each variable are used to give
emphasis to the more important variables and this is achieved by multiplying the value of the
non- dimensional variable data by the assigned weight. For the National Comparison SOFIs
the weights to be used are listed in the table below; for the National Focus SOFIs, the weights
are to be determined by a panel of local experts.
The weights in the following table are the average responses by a global panel to the question of
importance of each variable to a national SOFI, where 10 represents “essential.” 34

No

Variables for National SOFIs

Weights
(use in
National
Comparison
SOFIs)

1

CO2 emissions (percent of global emissions)

7.82

2

Energy produced from non fission, non fossil sources (percent of
total primary national energy supply)

8.05

3

Food availability (Kcalories/cap/day)

7.08

4

Forest Lands (percent of national land area)

7.21

35

5

Freedom Level (Country Score)

7.52

6

GDP per capita (constant 2000 US$)

7.50

7

GDP per unit of energy use (constant 2000 PPP $ per kg of oil
equivalent)

8.00

34

In earlier versions of SOFI, the weights of any given variable were not constatnt but rather varied with the value
of the variable itself. This refinement results from the perception that when a variable is at the extreme of its range it
may be seen as more important than when it is at a nominal value.
35
The Freedom House scale runs from 1 which means completely free to 7 which is the other end of the spectrum.
In the global panel, the “best” and “worst” were expressed in terms of percentage of the world population living in
countries rated as free, so that the best and worst shown here represent high expectations as chosen by the staff.
Similarly, in the cases of CO2 emissions, Refugees, and People killed or wounded in terrorists attacks, the “best”
and “worst” targets represent the staff’s judgments, based on the global study.

Chapter 2: State of the Future Index

228

2012 State of the Future
8

Homicides, intentional (per 100,000 population)

6.92

9

Infant mortality (deaths per 1,000 live births)

7.01

10

Internet Users (per 1,000 population)

7.90

11

Levels of Corruption (as measured by Transparency International
surveys)

8.57

12

Life expectancy at birth (years)

7.14

13

Literacy rate, adult total (percent of people aged 15 and above)

7.45

14

Number of refugees displaced from the country (percent of national
population)

6.93

15

People killed or injured in terrorist attacks (percent of national
population)

7.66

16

People Voting in Elections (percent of national population of voting
age)

7.19

17

Physicians (per 1,000 people)

7.50

18

Population growth (annual %)

7.27

19

Population lacking access to improved water sources (percent of
national population)

8.33

20

Poverty headcount ratio at $1 a day (PPP) (percent of national
population)

7.84

21

Prevalence of HIV (percent of national population)

5.97

22

R&D Expenditures (percent of national budget)

8.63

23

School enrollment, secondary (percent gross)

8.09

24

Seats held by women in national parliament (percent of all national
members)

6.78

25

Total Debt Service (percent of GNI)

6.79

26

Unemployment, total (percent of national labor force)

8.28

Step 6: Best and Worst Values. Similarly, for National Comparison SOFIs the “best” and
“worst” values to be used are listed in the table below; for the National Focus SOFIs, the Best
and Worst values are to be determined by a panel of local experts. In this table the values are the
median responses of a global panel showing their expectations for the year 2016 (we use them
here for an approximation to the year 2017).
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No

Variables for National SOFIs

Best 2017
(use in
National
Comparison
SOFIs)

Worst 2017
(use in
National
Comparison
SOFIs)

0

25

1

CO2 emissions (percent of global emissions)

2

Energy produced from non fission, non fossil
sources (percent of total primary national energy supply)

20.52

13.68

3

Food availability (Kcalories/cap/day)

3,006

2,205

4

Forest Lands (percent of national land area)

32.03

25.02

5

Freedom Level (Country Score) 36

1

3

6

GDP per capita (constant 2000 US$)

9,983

5,491

7

GDP per unit of energy use (constant 2000 PPP $ per kg
of oil equivalent)

5.29

4.86

8

Homicides, intentional (per 100,000 population)

4.89

14.66

9

Infant mortality (deaths per 1,000 live births)

42.09

89.00

10

Internet Users (per 1,000 population)

577.36

192.45

11

Levels of Corruption (as measured by Transparency
International surveys)

4.23

3.31

12

Life expectancy at birth (years)

75.06

65.05

13

Literacy rate, adult total (percent of people aged 15 and
above)

90.42

78.87

14

Number of refugees displaced from the country (percent
of national population)

0

10

15

People killed or injured in terrorist attacks (percent of
national population)

0

0.1

16

People Voting in Elections (percent of national
population of voting age)

70.0

50.0

17

Physicians (per 1,000 people)

2.55

1.46

18

Population growth (annual %)

1.0

1.54

19

Population lacking access to improved water sources
(percent of national population)

10.0

30.0

20

Poverty headcount ratio at $1 a day (PPP) (percent of
national population)

12.72

26.49

36

The Freedom House scale runs from 1 which means completely free to 7 which is the other end of the spectrum.
In the global panel, the “best” and “worst” were expressed in terms of percentage of the world population living in
countries rated as free, so that the best and worst shown here represent high expectations as chosen by the staff.
Similarly, in the cases of CO2 emissions, Refugees, and People killed or wounded in terrorists attacks, the “best”
and “worst” targets represent the staff’s judgments, based on the global study.
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21

Prevalence of HIV (percent of national population)

0.64

1.91

22

R&D Expenditures (percent of national budget)

4.0

2.0

23

School enrollment, secondary (percent gross)

79.35

59.15

24

Seats held by women in national parliament (percent of
all national members)

23.79

14.27

25

Total Debt Service (percent of GNI)

7.58

8.68

26

Unemployment, total (percent of national labor force)

5.00

15.00

Step 7. Surprise Free SOFI Computation. The calculation of SOFI is straightforward:
To illustrate how weights are used, assume a weight of 2 were assigned to Variable1 and a
weight of 1.5 to Variable2. If SOFI involved only these two variables, then the SOFI in any
given year would be computed as follows:
SOFI = (2* V1 + 1.5* V2)/(2*V1ref+1.5*V2ref)
Where V1 and V2 are the non-dimensionalized values of variables 1 and 2 in that year, and
V1ref and V2ref are the non-dimensionalized values in the reference year, usually the current
year. Using the final table of Step 4 above as an example and the assumed weights of the
variables as 2 and 1.5, the following table gives the SOFI as:

Year

20 years ago
10 years ago
Present Year
Ten Years hence

Variable V1
Variable V2
(weighted by 2.0) (weighted by 1.5)

0.00
0.77
1.54
1.85

0.28
0.00
1.11
1.39

Sum of weighted
variables

Example SOFI

0.28
0.77
2.65
3.24

0.10
0.29
1.00
1.22

Step 8 Inputs to the Trend Impact Analysis. Now we ask about surprises: what future
developments might occur that could affect the future of the country? These developments are
not certain, of course, and hence each has a probability associated with it. Further each
development impacts to a different extent on the variables: an increased energy tax might have a
much different affect on energy use than on life expectancy, for example.
In the global SOFI referred to earlier, a set of future developments important at the global level
were developed by the panel and probabilities for these developments were assigned by staff on
the basis of prior work and apparent plausibility. These developments and probabilities are to be
used in National Comparison SOFIs. New lists and probabilities should be developed for
National Focus SOFIs. The list derived from the global panel is shown in the respective
Appendix B.
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As an example, item 92 in this table posits that there is a 35% probability that “Transnational
organized crime will grow to 8% of the global economy by 2017.” In the TIA computation the
probability of each development is taken to grow linearly from a present value of zero to that
show 10 years hence.
Now the question is: how do these developments affect the variables. One must imagine 92
matrixes, each one representing a developments, containing 26 columns representing the
variables. Most cells have zero entries- that is the developments do not affect the variables. But a
significant number have other entries.
Here is an example of such a matrix actually used to show the first development’s affect on the
first four variables:
A nuclear accident such as Three Mile Island (causes
1 many nuclear nations to de-nuclearize).
Impact
5
3
Time
10
2
Year
Probability
2008 1.00
2009 2.00
2010 3.00
2011 4.00
2012 5.00
2013 6.00
2014 7.00
2015 8.00
2016 9.00
2017 10.00

1. CO^2

0.50
1.00
1.50
2.00
2.50
3.00
3.50
4.00
4.50
5.00

2. R Energy

1.50
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00
3.00

3. Food

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

4. Forest

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

The yellow cells show where judgments are to be entered. The 10 at the bottom of the probability
column shows that the probability of this development will rise to 10% in 2017. As the
respective Appendix B shows this is the likelihood value derived from the global SOFI study.
The two yellow bands across the top are where judgments about impacts of the development on
the variables in the country under study are to be entered. Two estimates are required for each
impact: first the level of the impact (that is the amount the extrapolation of the variable will shift
–in percentage terms) if the development occurs. Second an estimate of the time required to
reach this impact is required. So this table indicates the judgments:
If “A nuclear accident such as Three Mile Island” were to occur, this would increase
expectations about the national level of CO2 emissions by 5% in ten years. Similarly, it would
increase the amount of renewable energy by 3% within 2 years. There is no affect on food
availability or forestation.
Although the task of assigning such judgments seems daunting, in practice the process can move
quickly.
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Practically, it is recommended that the national impacts and timing use the global values as a
strating point and modified through a Delphi or a facilitated group meeting of national experts.
For the National Focus SOFI, the developments themselves and their probabilities become open
for discussion and once listed, the impacts and their timing need to be established.
Step 9 Running the TIA With the TIA inputs in hand, the actual TIA solution is made using a
Monte Carlo procedure. The “play” involves first choosing a random number between zero and
100 for each development. If the probability of a development in a given year exceeds the
random number, it is said to occur. The impacts of all of the occurring events are added
algebraically to determine the total impact on the extrapolated curve in a given year. The
resulting curve is saved and the process is repeated 100 times or more. Each of these 100 runs
can be considered a mini-scenario, with different sequences of events occurring and their
aggregate impacts determining the shape of the future curve. It is common to present the results
of a TIA in the following form for each variable:

where “base” represents the original extrapolation and ” UQ, MED, and LQ”, the upper quartile,
median, and lower quartile of the TIA runs respectively.
Step 10 Final SOFI Calculation. The standard SOFI process outlined earlier in Step 7 is
repeated once using the upper quartile, once the median, and once the lower quartile. The
following is typical of the results for all of these runs:
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In summary:

Global SOFI

National
Comparison

National Focus

Variables

Standard set

A set based on the
global set; the
same for all
countries.

Historical data

Global data for
last 2 decades

National data for
last 2 decades

National data for
last 2 decades

Best and Worst
estimates

Chosen for global
forecasts

Use global
estimates

Use new values
estimated for the
new variables and
the country

Weights

Chosen for global
forecasts

Use global
estimates

Use new values
estimated for the
new variables and
the country

Use global
developments

Use developments
chosen as
important for the
future of the
country

TIA Developments

Chosen for global
forecasts
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TIA Development
Probabilities

Estimated for
global TIA
developments

Use global TIA
development
probabilities

TIA Development
Impacts

Estimated for
global TIA
developments and
variables

Use TIA
development
impacts as they
might affect the
country

Use global TIA
values for global
developments;
new estimates for
country specific
developments
Use TIA
development
impacts as they
might affect the
country

4. Implementation and Software
These ten steps have been embodied in an Excel spreadsheet which uses a macro to accomplish
the TIA Monte Carlo simulation. This spreadsheet is available by contacting the Millennium
Project at www.millennium-project.org. The worksheets included are listed below, together with
a few instructions on their use (which also appear on the spreadsheets).
SHEET 1: HISTORY AND EXTRAPOLATIONS. THIS IS THE WORKSHEET THAT
RECEIVES ALL NATIONAL HISTORICAL DATA AND FORECASTS OF THE
VARIABLES.
Notes on the use of this spreadsheet, the user enters the historical data for all variables.
The equation which best fits the available data points should be obtained using other
specialized software; however, the equation can be recorded here and used to interpolate
and forecast future data points. Data sources should also be recorded on this sheet for
future reference or updating. It is good practice to show all "hard" data in bold print. The
sheet contains titles and examples for the standard data set and national data will have to
be substituted for the numbers included on this sheet which are for illustration only. For a
national focus SOFI, different variables may be used and data for these must also be
provided.
SHEET 2: SOFI BASELINE. THIS WORKSHEET CALCULATES THE SOFI WITHOUT
THE TIA AND PRODUCES THE BASELINE SOFI
This sheet takes data from Sheet 1 and standard weights and the "best" and "worst"
expectations for the variables and calculates the baseline SOFI as though no future
developments will distort the extrapolations. For a National Comparison SOFI, there is
no need to enter any numbers or make any changes. For National Focus SOFIs
appropriate weights and the "best" and "worst" expectations for the variables must be
added. For both types of national SOFIs, the calculation is automatic and a baseline curve
will be produced here.
SHEET 3: TIA DEVELOPMENTS. THIS WORKSHEET LISTS THE DEVELOPMENTS TO
BE INCLUDED IN THE TIA AND THEIR PROBABILITIES BY 10 YEARS FROM NOW.
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For a National Comparison SOFI, a standard set of developments and their probabilities
are provided here and there is no need to enter any numbers or make any changes. For
National Focus SOFIs the set of developments and probabilities must be provided by the
user. In this application new events should be swapped for old ones; the spreadsheet can
accommodate 100 developments.
SHEET 4: INPUT SHEET FOR DEVELOPMENT IMPACTS
A lot of work is involved in completing this spreadsheet. Here we assess the impacts and
impact timing of the 100 or so developments listed on the previous sheet on the 16
variables, for both the comparison and National Focus SOFIs. For a National Comparison
SOFI, the user must consider and change, if necessary, the impacts of the given
developments on the variables and their timing his or her specific country. For National
Focus SOFIs, the developments listed on the previous sheet will be carried over to this
sheet automatically, but a development by development assessment of impacts will be
required and entered on this sheet.
In both applications, the level of impact is specified as the percentage change in the
variable that would result from the occurrence of the development; the event timing is
stated as the number of years from the occurrence of the development until the full
impact is realized.
SHEET 5: TIA CALCULATION SHEET
This spreadsheet is where the Monte Carlo simulation is performed. No user inputs are
required except for running TIA macro. The means for accessing and running the macro
depends on the Excel version, the process is straightforward and no further programming
is required. Just run the macro, and this sheet will produce 26 graphs that show forecasts
for the variables when the developments, and their probabilities and impacts are taken
into consideration. Data points depicting the estimates for “best” and “worst” are also
plotted.
SHEET 6: SOFI WITH TIA. THIS WORKSHEET CALCULATES THE SOFI WITH THE
TIA.
Users need not enter any numbers or make any changes for either the comparison or
National Focus SOFIs. Once the TIA is run on the previous sheet, this sheet computes
and displays the completed SOFI.
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South Korea and Venezuela
Two case studies for comparing future trends and new insights concerning
the State of the Future Index
By Jose Cordeiro and Guido Núñez, Chair and Member, respectively, of the
Venezuela Node of The Millennium Project
One of the key functions of the State of the Future Index is to estimate if the next ten years seem
to be better or worse than today. This is achieved through a combined forecast of key variables,
as the SOFI uses this set of variables from very different fields it aims to deliver an integral
picture of the next ten years, not centred in a particular variable or area. But also, as most of
indexes, SOFI could be used to compare how seems the future for different countries, rather than
comparing their present situation. The future may bring surprises, as countries with a non too
good present situation may expect a better future, compared to themselves, than some already
developed countries, as their situation improves quickly while the developed countries improve
at a slower pace. The SOFI is also able to compare two countries at another level, signalling not
only which one of them expects a better future compared to itself, but if this improvement means
that the overall status of the countries, measured according to the SOFI is going to change, this
is, if the faster growing but still undeveloped country is going to surpass the slower growing but
developed country.
This kind of comparison seems very important nowadays, with some Asian nations still
undeveloped but growing at a steady and huge rate. However, economy is just a part of the
overall picture and their increase in GDP, though impressive, must be matched with
developments in education, health and protection of the environment in order to produce this
hypothetical surpassing. The opposite is also true, because countries in a critic situation
concerning life standards, could achieve impressive improvements in their SOFI lowering their
infant mortality, raising their life expectancy and delivering safe water to more people, and this
could be achieved with such practices as widespread vaccination, better management of
international help, new educational technologies (i.e. the $100 laptop) and a reduction of
corruption prevalence, improving life standards without necessarily increasing GDP per capita.
So, if a country is in a tough situation, in the long term, things could seem much better than are
today, even without further technologic development, but for an already developed one, that’s
more difficult as life quality is already high.
In the past the Millennium Project has done some comparative SOFI studies with several
countries of the Americas, however, those studies were focused mostly in the accuracy of
previous forecasts (“backcasting”) for the variables, and, most important, the SOFI
implementations in which they were based lacked a Trend Impact Analysis (TIA), therefore
giving forecasts of only business as usual scenarios. This year, for the first time, the Venezuela
Node of the MP has produced national SOFIs that include a Trend Impact Analysis, making
possible to include the effects of uncertain events in the forecast.
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TIA was implemented in the SOFI produced for South Korea and Venezuela, but the set of
variables for each country was slightly different due to lack of specific data for some variables.
In order to make SOFI results comparable, another SOFI was calculated, using only the variables
available for both of the countries. This SOFI was called “Common SOFI”, and contained 9
variables. The calculation of the Common SOFI also allow us to test the robustness of the
previous SOFI calculations, this is, to see whether the results of the previous calculations are
resistant to drastic changes, in this case, the removal of several variables. The robustness issue
also unfolds questions about the accuracy of SOFIs calculated with fewer variables than the
whole set of twenty and the effects of the consequential loss of information. In the next pages we
will also address this important topic concerning SOFI implementation with limited information,
as is often the case with national SOFIs.
South Korea and Venezuela: Current trends
These two countries seem to be two opposite poles concerning economical, social and technical
issues. While South Korea has few natural resources of commercial value, Venezuela has large
reserves of oil and gas, and huge mines of aluminium, iron and gold, despite this fact South
Korea is currently the 11th largest economy in the world, and one of the most technologically
developed countries, leader in solid state electronics, memory devices and shipbuilding. In the
other hand, Venezuela has a low GDP that has not grown significantly for at least 30 years, its
technology depends totally of foreign importations and has high unemployment rates. Since its
creation as a modern state in 1948, South Korea has struggled with authoritarian regimes, having
a successful multi party democracy for the last two decades, with its Freedom Index, as
measured by Freedom house, decreasing steadily. Meanwhile, Venezuela, having achieved its
democracy in 1959, and being an example of democracy for the rest of Latin America in a dark
period of its history, plagued by ruthless dictatorships all around the continent, shows a worrying
trend of increase on its Freedom Index, (Figure 1).
Figure 1: Freedom Index for South Korea and Venezuela, 1984-2004
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In this graph it is possible to appreciate the trends in freedom in the last 20 years for both of the
countries, in the Freedom Index, 1 represents a healthy democracy and 6 represents a totally
authoritarian government.
Economic forecasts for Venezuela show a slight decline on its GDP for the next ten years,
however, these forecasts have been affected by the Oil Strike of 2003, which had a catastrophic
effect on the GDP that year, and were calculated with data until 2004, therefore do not account
for the subsequent boom in oil prices that caused a slight increase in Venezuela’s GDP, Korea
shows an increasing trend on its GDP for the next ten years (Figure 2), however, shows also a
negative increasing trend on its unemployment, probably a remnant of the economic crisis from
the mid-nineties (Figure 3).
In other areas like education and infant mortality, Venezuela still has much to do, as the school
enrolment is still fairly low and the infant mortality can be further lowered, while the average life
expectancy for the Venezuelans is comparatively high compared to other countries. In all the
forenamed fields South Korea has figures among the betters in the developed world, however,
this figures leave few space for further improvements (Table 1).
Figure 2: Forecasts for GDP per capita until 2016 for South Korea and Venezuela
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In this graph it is possible to appreciate the trends for the next ten years in economic growth for
both South Korea to Venezuela. The absence of significant growth is evident in the Venezuelan
trend, meanwhile the astonishing Korean growth shows.
Figure 3: Forecasts for Unemployment until 2016 for South Korea and Venezuela

This graph shows the trends in unemployment for South Korea and Venezuela, showing the
erratic but increasing unemployment for Venezuela and the generally low unemployment for
Korea, with a rising trend probably caused as an effect of the financial crisis on the forecast.
Table 1: Some quality of life indicators for South Korea and Venezuela, 2004
Indicator
Life expectancy (years)
Infant mortality
(infants dead per 1000)
School Enrolment
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Having defined some of the basic trends for Korea and Venezuela now it is possible to make a
better analysis of the outcome of their SOFI calculation.
Common SOFI calculation for South Korea and Venezuela:
This particular SOFI was created with the nine variables common to both countries, hence its
name. The variables accounted in this implementation were: Infant Mortality, GDP per capita,
Atmospheric CO2, Unemployment, Life Expectancy, Armed Conflict, School Enrolment,
Freedom Index and Annual Population Addition. The forecasts used for each variable were the
same used in the national SOFI calculation and the set of Best and Worst values was the same
used for calculating the global SOFI, partly because we did not have national best and worst
values for Venezuela and partly to give more neutrality to the comparison. In all the other
aspects the calculations were identical to previous SOFIs, and also a TIA was conducted for both
countries.
Figures 4 and 5 show the SOFI with a TIA implemented for South Korea and Venezuela,
respectively.
Figure 4: Trend Impact Analysis for the South Korean SOFI.

In this graph is possible to appreciate the outcome of a TIA run, note that the difference between
the baseline SOFI and the best and worst SOFIs is rather small compared with the Venezuelan
TIA.
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Figure 5: Trend Impact Analysis for the Venezuelan SOFI.

In this graph is possible to appreciate the outcome of run of the Venezuelan TIA, note that the
difference between the baseline SOFI and the best and worst SOFIs is almost the double of the
baseline value for the best SOFI and almost half for the worst SOFI, very different from the
closeness of the different SOFIs displayed in the Korean TIA.
Analyzing the baseline SOFI in both graphs, it is evident that South Korea has better
expectations for the future than Venezuela, when both are compared to their current situations.
This is undoubtedly due to the improving South Korean trends in almost all the variables used
for this study, Venezuela on the other hand, shows worsening trends in some important variables
as Freedom, GDP per capita, and Unemployment, however it also shows improvements in areas
like School Enrolment, Life Expectancy and Annual Population Growth, some of these
improvements could obey to a mix of more general global trends and country-specific situation,
like the increase in life expectancy and the decline of the population growth, the accumulated
effects of these improvements is what causes the slight turn upwards of the baseline SOFI for
Venezuela on the last year of the calculation. On the overall, the balance between improvement
and worsening keeps Venezuela locked in more or less the same area, concerning SOFI values,
this match the somewhat erratic pattern shown during the last 20 years, where despite the SOFI
decrease, not all the variables were worsening.
If TIA is accounted in the analysis, things get very different then. In that case Venezuela shows a
huge potential for growth and improvement if uncertain events are introduced in the model,
while South Korea shows a much more modest potential. However, both countries have positive
outcomes in more than 50% of the calculated scenarios for each TIA run, however according to
this analysis, Venezuela is able of more serious worsening than South Korea. This huge
variability in the TIA outcomes can be explained in the light of the observations previously
made: Venezuela, as an undeveloped country, has many areas in which positive changes can be
done, as lowering infant mortality, increasing school enrolment, decreasing population growth,
increasing freedom, etc, while in South Korea the values for these indicators are already high and
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often it is very difficult or even impossible to raise them, i.e., school enrolment cannot be higher
than 100% and the best possible value for the Freedom Index is 1, further reduction in an already
low infant mortality would neither significantly change the SOFI outcome. This is very visible
when comparing the medium SOFI for Venezuela with the Best SOFI for South Korea, this
comparison tell us that in the 50% of the simulated scenarios through TIA Venezuela improved
its situation compared to itself today, more than the improvement shown by Korea in the 95% of
the cases, this is in most of the cases, Venezuela improved its situation more than South Korea.
Despite the apparent stagnation or decline shown in the baseline SOFI, there are reasons to be
cheerful: In more than half of the simulated scenarios the outcome was higher than the baseline
SOFI, this means unexpected changes can be used to improve the current situation beyond what
was expected, however, careful policy design is vital to take advantage from new opportunities,
here the SOFI could be a key tool to evaluate the effects of decisions on the medium term.
Full and Common SOFI, robustness.
If SOFI is going to be used as a tool for policy making its results must be reproducible and useful
in a variety of situations, including lacking variables data. One of the advantages of the SOFI is
that it relies in no single variable to make its forecasts, so lack of data concerning variables, as is
often the case dealing with national SOFIs, should not be a problem for an accurate calculation
of the index. To test the robustness of SOFI we will show a comparison of the Full SOFI (the
first calculation, including all the variables), the Common SOFI (a version lacking the variables
Forestlands and Access to Safe Water) and a version of the Full SOFI lacking the variable GDP
per capita (Figure 6), in order to check the effect of the deletion of the main economic indicator
on the SOFI outcome.
Figure 6: Testing the robustness of the SOFI
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Comparison of three South Korean SOFI calculations using 3 slightly sets of variables in order to
check the robustness of the method. Despite the different numeric values the pattern of the three
calculations is strikingly similar and indicates that the SOFI is a reliable and reproducible even in
the absence of key information.
The astonishing rising of South Korea is evident in any of the three outcomes, as is evident also
the financial crisis form the mid-nineties, even in the implementation lacking the GDP, as this
crisis influenced not only GDP but also unemployment. However, despite the numeric
differences, the pattern of the three curves is very similar. This reflects the integral nature of the
SOFI, which tries to gather in a single number (the value of the index) trends from several
important fields, concerning not just economy but also quality of life and Human Rights issues.
It is certainly possible to draw a mathematical analogy for the previously observed pattern, as it
seems that adding information to a SOFI calculation does not changes its shape, but rather adjust
its value closer to realistic data. The expression of mathematical functions as power series could
be used as a model for this kind of behaviour, having in mind that this is not a rigorous proof, but
an analogy. A function can be written with arbitrary accuracy as a power series, usually of the
form of a Taylor Series:
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The value of the sum of the series in x is exactly the same than the value of the function when the
term n tends to infinite, but it is possible to calculate the approximate value of f in the point x
using as much terms as we want, for instance, the function ex can be expressed as:
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Figure 7 show us the calculation of e with several degrees of precision, depending of the number
of terms added, and the actual curve of ex, it certainly reminds of the observed SOFI patterns.
Series approximation of ex, note that as we increase the number of terms the value of the series
further approaches the real value of the function.
The critical reader could inquire that if this analogy makes any sense, then, if we increase the
information available for the SOFI calculations, we approach to what? To an Ideal SOFI that
predicts the future? The answer is easy: The SOFI does not intend to make exact predictions
about the future rather than estimate the shape of the possible trends based on the behaviour of
certain variables during the last twenty years, adding to that the effect of unexpected events on
the previously calculated forecast. More information about the variables will lead us to a more
detailed SOFI that includes more information and is able to give us a broader view of the future
situation for a given country, less distorted by changes on single variables, but, as we have seen,
even in the case when SOFI variables are not complete, the index can give us information about
the general status in a reliable way. These experiments about SOFI robustness give us more
confidence on its great potential as a tool for policy making and evaluation of future macro
trends not only at a global level but also at a national and even regional level even in the absence
of detailed information about all the variables.
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Figure 7: Calculation of ex with several degrees of precision:
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