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1. Definitions and Sources
	No
	Variable
	Definitions
	Primary Sources

	1
	CO2 emissions (percent of global emissions)
	CO2 emissions (kt): 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.(WDI) The variable is the percentage of global C)2 emissions that are produced by the country in any given year.
	Carbon Dioxide Information Analysis Center, Environmental Sciences Division, Oak Ridge National Laboratory  http://www.eia.doe.gov/oiaf/ieo/

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

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


	2
	Energy produced from non fission, non fossil sources (percent of total primary national energy supply)
	Renewable energy sources Include geothermal, solar, wind, and hydro et. Total primary energy supply includes these as well as nuclear, oil, coal, and natural gas. The variable is the percentage of total national energy supplied by non fossil, non fusion sources in any given year.
	Renewables in Global Energy Supply, World Energy Outlook

http://www.iea.org/textbase/papers/2006/renewable_factsheet.pfd
http://www.iea.org/textbase/nppdf/free/2006/key2006.pfd

	3
	Food availability  (Kcalories/cap/day)
	Calorie supply per capita per day refers to the amount of available food, expressed in calories per person, per day. Per capita supplies are derived from the total supplies available for human consumption by dividing the quantities of food by the total population actually partaking of the food supplies during the reference period, within the present country. Nationals living abroad during the reference period are excluded, but foreigners living in the country are included (WRI).
	http://earthtrends.wri.org/searchable_db/index.php?step=countries&ccID%5B%5D=0&theme=8&variable_ID=1856&action=select_years AND http://www.fao.org/statistics/yearbook/vol_1_1/pdf/d01.pdf

	4
	Forest Lands (percent of national land area)
	Forest area (% of land area): Forest area is land under natural or planted stands of trees, whether productive or not. (WDI) as a percent of total national land.
	https://publications Forest area (% of land area): Food and Agriculture Organization, Global Forest Resources Assessment.

htps://worldbank.org/subscriptions/WDI/

	5
	Freedom Level (Country Score)

	The Freedom Index for the country, as determined by Freedom House surveys. TI surveys result in scores for each country that range from"1" or completely free with respect to politics and civil liberties, to "7" which is the other end of the spectrum
	http://www.freedomhouse.org/uploads/press_release/fiw07_charts.pdf

	6
	GDP per capita (constant 2000 US$)
	GDP per capita (constant 2000 US$): GDP per capita is gross domestic product divided by midyear population. GDP is the sum of gross value added by all resident producers in the economy plus any product taxes and minus any subsidies not included in the value of the products. It is calculated without making deductions for depreciation of fabricated assets or for depletion and degradation of natural resources. Data are in constant U.S. 7dollars.(WDI)
	https://publications.worldbank.org/subscriptions/WDI/old-default.htm

	7
	GDP per unit of energy use (constant 2000 PPP $ per kg of oil equivalent)
	G8DP per unit of energy use (constant 2000 PPP $ per kg of oil equivalent): GDP per uni9t of energy use is the PPP GDP per kilogram of oil equivalent of energy use. PPP GDP is gr12oss domestic product converted to 2000 constant international dollars using purchasing power parity rates. An international dollar has the same purchasing power over GDP as a U.S. dollar has in the United States.
	International Energy Agency, and World Bank.

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

	8
	Homicides, intentional (per 100,000 population)
	Murder: Intentional and non-intentional killing, including infanticide. The distinction between intentional and unintentional homicide differs from country to country. 
	http://www.unodc.org/pdf/crime/seventh_survey/7pc.pdf



	9
	Infant mortality (deaths per 1,000 live births)
	Mortality rate, infant (per 1,000 live births):
	Harmonized estimates of the World Health Organization, UNICEF, and the World Bank, based mainly on household surveys, censuses, and vital registration, supplemented by World Bank estimates based on household surveys and vital registration.

https://publications.worldbank.org/subscriptions/WDI/

	10
	Internet Users (per 1,000 population)
	Internet users (per 1,000 population): Internet users are people with access to the worldwide network.
	International Telecommunication Union, World Telecommunication Development Report and database, and https://publications.worldbank.org/subscriptions/WDI/World Bank estimates.

	11
	Levels of Corruption (as measured by Transparency International surveys)
	The annual TI Corruption Perceptions Index (CPI) ranks more than 150 countries by their perceived levels of corruption, as determined by expert assessments and opinion surveys.  It reflects the views of business people and analysts; it focuses on corruption in the public sector and defines corruption as the abuse of public office for private gain. (TI)
	http://www.transparency.org/policy_research/surveys_indices/cpi/2004; similar for other years

	12
	Life expectancy at birth (years)
	Life expectancy at birth, total (years): 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 staff estimates from various sources including census reports, the United Nations Population Division's World Population Prospects, national statistical offices, household surveys conducted by national agencies, and Macro International.

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

	13
	Literacy rate, adult total (percent of people aged 15 and above)
	Literacy rate, adult total (% of people ages 15 and above): 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)
	http://www.uis.unesco.org/en/stats/statistics/literacy2000.htm

	14
	Number of refugees displaced from the country (percent of national population)
	Refugee data include : Refugees, returned refugees who have been repatriated but remain of concern to UNHCR, asylum seekers, and others of concern to UNHCR
	http://www.unhcr.org/statistics/STATISTICS/3ae6bc834.pdf

	15
	People killed or injured in terrorist attacks (percent of national population)
	Terrorism is defined by the nature of the act, not by the identity of the perpetrators. Terrorism is violence calculated to create an atmosphere of fear and alarm to coerce others into actions they would not otherwise undertake, or refrain from actions they desired to take. (RAND)
	The RAND Database is divided into two different datasets. The incidents collected between 1968 and 1997 [the RAND Terrorism Chronology] only account for international terrorism. International terrorism includes incidents in which the perpetrators go abroad to strike their targets, select domestic targets associated with a foreign state, or create an international incident by attacking airline passengers or equipment. The more recent Database [1998 to present] includes both international and domestic terrorism incidents.

http://www.tkb.org/AnalyticalTools.jsp

	16
	People Voting in Elections (percent of national population of voting age)
	People Voting in Elections : percent of voting age population that votes in elections
	http://www.idea.int/vt/survey/voter_turnout1.cfm and http://www.planet-thanet.fsnet.co.uk/nps/voter_turnout.htm

	17
	Physicians (per 1,000 people)
	Physicians (per 1,000 people): 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). (WDI)
	World Health Organization, OECD, TransMONEE, supplemented https://publications.worldbank.org/subscriptions/WDI/  and  http://www.who.int/whosis/database/core/core_select_process.cfm

	18
	Population growth (annual %)
	Derived from US Census Bureau estimates of mid year population. Projections include revisions based on estimates of longevity and HIV/AIDs mortality. USCB and MP)
	http:// US Census Bureau, International Data Base. www.census.gov/ipc/www/worldpop.html


	19
	Population lacking access to improved water sources  (percent of national population)
	Improved water source (% of population with access): Access to an improved water source refers to the percentage of the population with reasonable access to an adequate amount of water from an improved source, such as a household connection, public standpipe, borehole, protected well or spring, and rainwater collection. Reasonable access is defined as the availability of at least 20 liters a person a day from a source within one kilometer of the dwelling. (WDI) Data are actually in the form of % of population with access to safe water; the data displayed are 100- the percentage with access to safe water. (WDI)
	http://www.who.int/water_sanitation_health/monitoring/jmp04.pdf , page 8. (2002 data) and http://www.who.int/water_sanitation_health/monitoring/jmp2005annexes.pdf

	20
	Poverty headcount ratio at $1 a day (PPP) (percent of national population)
	Poverty headcount ratio at $1 a day (PPP) (% of population): Nationally representative primary household surveys conducted by national statistical offices or by private agencies under the supervision of government or international agencies and obtained from government statistical offices and World Bank Group country departments. (WDI) Low & middle income: Low and middle income group aggregate (all developing economies). Low- and middle-income economies are those in which 2005 GNI per capita was $10,725 or less. (WDI)
	https://publications.worldbank.org/subscriptions/WDI/old-default.htm

	21
	Prevalence of HIV (percent of national population)
	Prevalence of HIV is calculated as the number of people livng with  HIV divided by total population. Estimates include surveys of pregnant women, population-based surveys, and other surveillance information.
	http://data.unaids.org/pub/EpiReport/2006/2006_EpiUpdate_en.pd

	22
	R&D Expenditures (percent of national budget)
	Research and development expenditure (% of GDP): 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. (WDI)
	http://caliban.sourceoecd.org/vl=18853542/cl=24/nw=1/rpsv/factbook/
http://www.nssf.gov/statistics/seind06/pdf_v2htm#4

	23
	School enrollment, secondary (percent  gross)
	School enrollment, secondary (% gross): 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 completes the provision of basic education that began at the primary level. (WDI)
	United Nations Educational, Scientific, and Cultural Organization (UNESCO) Institute for Statistics

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

	24
	Seats held by women in national parliaments (percent of all national members)
	Women in Parliaments is a percentage measure of the number of women in national parliaments.
	Compiled by the Inter-Parliamentary Union on the basis of information provided by National Parliaments in  January

http://www.ipu.org/wmn-e/arc/world310107.htm

	25
	Total Debt Service (percent of GNI) 
	Total debt service (% of GNI):  Total debt service is the sum of principal repayments and interest actually paid in foreign currency, goods, or services on long-term debt, interest paid on short-term debt, and repayments (repurchases and charges) to the IMF.

	http://books.google.com/books?id=nVchumHhM7UC&pg=PA563&lpg=PA563&dq=present+value+of+debt+as+a+percent+of+gni&source=web&ots=YWfJyhIZJr&sig=eBYhT2gQp6uBh3m2vK-rYB6amGA

	26
	Unemployment, total (percent of national labor force) 
	Unemployment is a count of jobless people who want to work, are available to work, and are actively seeking employment. The ILO definition is used internationally, so comparisons between countries can be made, and it also allows for consistent comparisons over time. Unemployment is calculated using data from the Labour Force Survey (LFS), so it is subject to sampling differences (ILO).
	http://www-ilo-mirror.cornell.edu/public/english/employment/strat/stratprod.htm


2. Illustration of Curve Fitting Procedure

Suppose we have a data set for the history of a variable that has missing data and we want to fill in the missing data and extrapolate for the next ten years.  Here is the assumed data:

	1985
	4.072

	1986
	4.142

	1987
	4.052

	1988
	4.080

	1989
	3.891

	1990
	

	1991
	3.894

	1992
	3.948

	1993
	3.980

	1994
	4.094

	1995
	4.134

	1996
	4.173

	1997
	4.310

	1998
	

	1999
	4.462

	2000
	4.557

	2001
	4.651

	2002
	4.707

	2003
	4.726

	2004
	4.748


From among the equations attempted by the software
, the best fit was a sinusoid illustrated below:
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The equation for this curve and its coefficients are:

Sinusoidal Fit: y=a+b*cos(cx+d)

Coefficient Data:

a =
4.4512764

b =
0.49587228

c =
0.1717804

d =
-11.974487
Using this equation, the values for the missing data and forecasted data can be calculated, as follows:

1990 
3.955

1998 
3.455

2005 
4.870

          2010      4.926

Had a quadratic curve been select, which had an fit almost a good as the sinusoid, the forecasts would have been less reasonable than the sinusoid: in 2010 the predicted value would have been 5.779

3. Trend Impact Analysis Developments

	Number
	ITEM
	Prob 2017

	1
	A nuclear accident such as Three Mile Island (causes many nuclear nations to de-nuclearize).
	10

	2
	A very good, fast $150 laptop computer becomes available everywhere.
	65

	3
	Advent of a “teachers without borders” movement (50,000 new teachers in the field)
	30

	4
	A pandemic of the scale of HIV/AIDS
	30

	5
	At least 10 countries introduce effective policies designed to increase birth rates to avoid population implosion
	75

	6
	Automation and robotics increase productivity 25% in enough countries to make “jobless" economic growth
	50

	7
	Availability of a cheap effective anti-aging therapy
	35

	8
	Bad weather (storms, hurricanes, floods) cause wide spread crop failures in at least one year
	25

	9
	Canada begins to export water
	35

	10
	Carbon sequestration used by 25% of carbon-based industries
	50

	11
	Cell phone evolution and wireless Internet leads to massive increases in Internet access.
	75

	12
	Concentration of the media (50% of all TV and newspapers in the hands of three or so firms globally) creates agenda and shapes public opinion
	40

	13
	Convergence in communications and nanobiotechnology significantly improve public health
	75

	14
	Conversion of significant desert areas into green lands adding 5% to global arable lands
	15

	15
	Cost effective desalination or other techniques increases safe water supply by 20% globally
	25

	16
	Debt forgiveness by developed world (debt reduced by 50% overall)
	25

	17
	Degradation/desertification of the soil causing losses in arable land of 3%.
	75

	18
	Developed nations commit the resources necessary to end AIDS and treat HIV.
	30

	19
	Development of fast growing trees satisfies demand for wood without reducing the acreage in forests
	35

	20
	Development of improved methods of food distribution that result in reducing the number of hungry people by 30%.
	15

	21
	Economic development in China and India increase the CO2 burden by 20%
	20

	22
	Economic expansion of at least 5% from new fields such as applied nanotechnology 
	50

	23
	Economic growth rates in China and India fall to half of current levels.
	35

	24
	Effective control of the illegal weapons trade including export and use of land mines 
	15

	25
	Emergence of new Islamic leaders, who stress historic Islamic role in science and multicultural respect, makes it feasible to silence advocates of terrorist acts.
	25

	26
	Energy costs drop 25%.
	10

	27
	Energy costs rise by 25%
	85

	28
	Establishment of international police institutions and methods leading to a 25% reduction in violent crime. 
	20

	29
	First orbital solar power satellite feeds electric grid on earth
	35

	30
	Gene therapy: effective and widespread application of human genome knowledge to disease cures.
	45

	31
	General belief that TV programs influence behavior and encourage crime 
	50

	32
	Global climate causes frequent floods in some regions polluting the water; drought in others, makes water 5% less available on the whole.
	50

	33
	Global economic depression resulting in drop of GDP per capita by 15%.
	25

	34
	Global engineering solutions initiated to reduce greenhouse gasses (e.g. iron added to ocean surfaces) prove inadequate and are abandoned.
	20

	35
	Global partnerships for development between rich entrepreneurs and those in areas where people live  on less that $2 per day
	50

	36
	Global tele-education literacy programs available via hand-held devices
	75

	37
	Growth of solar, wind power, other “green” energy sources reduces burning in energy production by 5%
	50

	38
	Health care costs continue to rise at a rate faster than inflation
	75

	39
	Implementation of effective means for limiting production and proliferation of weapons of mass destruction
	35

	40
	Improved biological and chemical sensors make disease detection and hence bio-wmd deterrence more effective.
	75

	41
	Improvements in the system of food transport and distribution reducing food waste by 10%.
	35

	42
	Incentives for increasing birth rates are introduced in countries with declining birth rates. 
	90

	43
	Increasing decision failures of governments due to inability to manage complex systems. 
	90

	44
	Increasing drug resistance to diarrhea- like diseases, TB, and malaria
	75

	45
	Increasing globalization drives GDP/cap growth rate 5%. 
	50

	46
	International Criminal Court proves to be a successful institution for trying indicted political figures
	50

	47
	International media increases exposure of totalitarian actions to the point that international pressure for change becomes more effective. 
	25

	48
	International programs designed to improve infant mortality and maternal health prove effective.
	50

	49
	International sanctions for countries that cut forests unnecessarily
	35

	50
	International surveillance system and national arresting authorities in regular and cooperative contact
	75

	51
	Intransigence by nuclear powers in reducing their arsenal
	90

	52
	Invention and commercialization of new types of arms and surreptitious detection devices used to interdict terror activities.
	95

	53
	Investments designed to slow climate change result in slowing GDP/cap growth rate by 5%.
	50

	54
	Large-scale reforestation programs adopted by most critical countries
	50

	55
	Legalization of some currently outlawed drugs.
	75

	56
	Literacy rate of women in developing countries reaches 85%
	50

	57
	Low cost anti-aging therapies increase life expectancy 20% 
	10

	58
	Major computer fraud discovered and leads to introduction of certain controls on content and usage of Internet 
	75

	59
	Major terrorist attack lead to wide spread economic depression
	50

	60
	Many countries establish pro-employment policies such as building of public infrastructure, national parks, etc.
	50

	61
	Many countries stiffen limitations on number of refugees they will accept
	75

	62
	Massive, nearly global surveillance system to monitor weapons and weapons-related materials and equipment
	75

	63
	Nanotech and biotech new industries account for 5% growth addition to world economy. 
	75

	64
	National policies that encourage exportation of jobs result in higher unemployment in some countries
	75

	65
	New agricultural practices reduce water consumption 10% per unit of agricultural production.
	20

	66
	New genetic varieties of fast growing trees and plants are developed
	75

	67
	New products for human nutrition (e.g. essentially free vitamin capsules) reaches majority in developing countries
	75

	68
	New technologies used in detecting criminal behavior; new surveillance micro cameras, psychological profiles, etc. 
	95

	69
	Nuclear powers announce refusal to reduce their arsenals
	90

	70
	Organized crime funds major terrorist activities 
	75

	71
	Policies to stop terrorism reverse the trend toward liberalization of civil liberties in the majority of countries.
	90

	72
	Precision guided missiles become available to developing countries and terrorists. 
	75

	73
	Production increases from high tech agriculture including biotech crops, improved irrigation and soil conservation, gains of 10% in productivity
	35

	74
	Programs that encourage energy production from nuclear fission plants are encouraged almost everywhere 
	50

	75
	Prohibition of rough violence in media in the same way as tobacco advertisements in some countries today
	50

	76
	Reasonably priced pharmaceuticals increasingly available to poorer countries in need  
	75

	77
	Refugees: water shortages, political instability, natural disasters, and other such forces continue to generate refugees.
	75

	78
	Rise of trade wars, new isolationist policies limiting trade to current levels.
	35

	79
	Rising energy prices cause poor, energy impoverished countries to borrow 20% more from rich countries
	50

	80
	Security guarantees that effectively inhibit invasions of smaller states (such as US guarantee for Kuwait), reducing the incentive for small states to acquire "last resort" retaliatory capabilities.
	25

	81
	Simple, cheap, long lasting contraceptives are available. 
	90

	82
	Simple, very low cost, small water purification technologies available in the poorest regions
	50

	83
	Social marketing programs prove effective in changing public behavior
	75

	84
	Social programs in many countries (including programs to support the growing elderly population) impede GDP/cap growth rate by 5%.
	75

	85
	Social Security in the US and several other countries is funded by newly issued bonds and thus public debt solves the problem of inadequate funding of Social Security programs.
	50

	86
	Stockpiles of nuclear weapons in the US and Russia further reduced by 90%
	20

	87
	Tele-citizens; more than 10,000 people from poorer nations who live in richer nations help develop their original countries via international tele-commuting 
	75

	88
	Telecommunications and medical informatics enable local general practitioners, medics, and nurses to provide increasingly high quality local services.
	75

	89
	Terrorists contaminating water supplies; supplies remain unusable for decades.
	10

	90
	Terrorists thought to have acquired nuclear weapons
	75

	91
	The age of nuclear proliferation is here: essentially any nation that wants nuclear weapons can have them
	75

	92
	Transnational organized crime grows to 8% of the global economy
	35


4. The UNDP Human Development Index

The UNDP’s Human Development Index (HDI) is greatly respected throughout the world and has been very useful in helping to establish social policy. It involves three dimensions:

A knowledge dimension, comprised of adult literacy and enrollment ratios

A “healthy life” dimension: life expectancy

A standard of living dimension: an adjusted GDP 

The HDI is computed for each nation in a given year (it is cross sectional) and is compared country to country. 

In order to combine the variables, their values are expressed as percentages of the best and worst countries in that year:

X  =  (actual value of the variable for a country – minimum value for any country)/(maximum value for any country – minimum value for any country)

Thus a country that exhibits a value that is equal to the best country in that year scores 100 and the country that exhibits the minimum value achieved by any country in that year scores 0. 

Once these percentages have been computed for each of the three aspects of the HDI, they are given equal weights and are averaged to determine the final country score.

The method is relatively simple but it has been criticized on several grounds. First the method focuses on only three aspects of development: life expectancy, GDP, and education; and this formulation omits other important aspects of life such as the physical environment, income gaps, and terrorism. Other critics point out that the three aspects are not truly independent. Further the HDI weighs all of these aspects equally and this is a convenience but is not necessarily correct. 
 In fact equal weighting suggests that a deficiency in one aspect may be compensated by an outstanding performance in another.
 In short, while many or even most national HDI measures may be high, their sum may not necessarily lead to an improved world; this is an excellent example of sub-optimization.

Additionally, the national perspective omits the global view and the HDI focuses in the present and past but not the future. 

5. SOFI National Template 

Open the excel file Appendix B-SOFI_national_template.xls



� 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.


� This analysis was conducted using CurveExpert software


� Many indexes use a similar approach to normalization; these include the SOFI, the subject or this paper, and the Peace Index which uses variables that relate to bellicosity; see http://www.visionofhumanity.com


� http://unpan1.un.org/intradoc/groups/public/documents/APCITY/UNPAN019757.pdf; A Multivariate Analysis Of The Human Development IndeX, Basudeb Biswas and Frank Caliendo, (Department of Economics, Utah State University, 3530 Old Main Hill, Logan, UT 84322-3530. USA. phone 435.797.2304. Email: biswas@b202.usu.edu )


� .  Sagar and Najam suggest a multiplicative approach in which the scores of the three dimensions are multiplied rather than added. Then failure to achieve in one of the dimensions has the effect of greatly lowering the total score for a country; at the limit, a zero in any one of the dimensions results in a zero overall score. Op cit: Sagar and Najam
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