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1 General Overview

International Futures (IFs) is a long-term integrated global forecasting system, designed to
facilitate the exploration of global futures. The IFs system allows users to analyze trends and
interactions within and across agricultural, demographic, economic, educational, energy,
environmental, health, infrastructure, and socio-political subsystems, in 186 interacting
countries. Users can simulate potential paths of human development by making interventions
that will affect, and even potentially reshape, the entire dynamic system.

This training manual employs a problem-based pedagogical approach that emphasizes the
functional utility of IFs for exploring and understanding human development challenges. Each
section introduces IFs graphical user interface elements and then proceeds through
demonstrations. In addition to examples that touch on a variety of themes, an investigation of
poverty runs through the manual. Demonstrations address three related questions: what is the
current extent of poverty around the world? How might poverty rates change in the future?
And what interventions might we make to reduce those rates? In the following sections, we
will use IFs to look at major historical trends and the Base Case forecasts of poverty. We will
identify proximate, and deeper, causal factors. Then, we will explore alternative paths to
poverty alleviation.

When using IFs, we always begin by asking three questions: where have we been? Where do we
seem to be going? And where do we want to be and how do we get there? Together, these
questions form the core of the IFs modeling platform’s approach to understanding global
futures.

Focusing on the question where have we been?, the first section of this manual discusses
display features, used to explore historical patterns longitudinally, cross-sectionally and through
map displays. This section of the training manual is designed to provide trainees with tools used
to quickly and effectively understand global trends and relationships.

The second section of the manual will address the question, where do we seem to be going?
Trainees will be taught how to display IFs Base Case forecasts. And through the demonstration
of several specialized displays, this section will provide an overview of the wide range of tools
available in the model, tools that users can employ to explore future trends across human
systems.

The third and final section discusses custom scenario creation, a method of exploring the
question, where do we want to be going and how do we get there? This section of the training
manual will highlight the potential impact of different drivers of change on current
development trajectories, incorporating lessons from the previous two sections.



This manual is designed to serve as both a guide to organized IFs training sessions, and a
standalone learning resource. Given differences in size, duration, and thematic focus, no two
trainings are alike. Thus, the sections below offer a flexible guide to the model, for trainers and
trainees alike. The overall goal of IFs training is to promote the development of capability to
effectively explore questions regarding the historical development of trends, the drivers of
those trends, and the range of uncertainty that those trends exhibit within the IFs model. Users
of the model need no formal background in modeling, forecasting or econometrics.

Note that this training manual is part of IFs broader support documentation. The following
resources expand on the topics raised here, and raise additional, related topics: the IFs Scenario
Analysis Guide, IFs Standalone Module Documentation, the IF Help System and the forthcoming
IFs Development Manual.



2 Introduction to IFs

International Futures (IFs) is a long-term global Integrated Assessment Model that, based on
historical data, trends and dynamic relationships, forecasts thousands of variables across
distinct global systems for 186 countries, from 2010 to 2100. The model has proven to be a
useful tool for policy analysis, as evidenced by projects with the United Nations, the European
Union, and governmental units within South Africa, Peru and the United States. IFs has been
used as a learning tool in undergraduate and graduate international relations courses. And the
Potential Patterns of Human Progress (PPHP) series utilizes IFs to analyze historical and future
trends in human development. The five PPHP volumes are large-scale, in-depth analyses of
poverty, health, education, infrastructure and governance. IFs is freely available for download
and use online. The IFs team makes the model code open source and freely available for
broader collaboration. Our website includes links to the desktop version, web version and a
suite of supporting documentation.

Visit our website: pardee.du.edu
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2.1 What IFs Can Do

International Futures (IFs) is a tool for thinking about long-term global futures. It assists with:

e Understanding the state of the world

e Exploring trends and considering where they might be taking us

e Learning about the dynamics of global systems
And it helps us think about the future we want to see by:

e Clarifying goals/priorities

e Setting benchmarks

* Developing alternative scenarios (if-then statements) about the future

e Investigating the leverage various agent-classes have in shaping the future

Assumptions that underlie IFs development and use:

e Global issues have become more significant as the scope of human interaction and
human impact on the broader environment grows

® Goals and priorities for human systems are becoming clearer and are more frequently
and consistently enunciated

e Understanding of the dynamics of human systems is increasing rapidly
® The domain of human choice and action is broadening
What can you investigate with IFs? Examples include:

e Environmental Sustainability: Atmospheric carbon dioxide levels, world forest area,
and fossil fuel usage

e Social/Political Change: Life expectancy, literacy rates, level of democracy, the status
of women, shifts in values

e Demographic Futures: Population levels and growth, fertility, mortality, migration
rates

* Food and Agriculture: Land use and production levels, calorie availability, and
malnutrition rates



* Energy: Resource and production levels, demand patterns, the share of energy coming
from renewables

e Economics: production by sector, consumption, trade patterns and structural change

e Global System: Country and regional power levels

10



2.2

The Structure of IFs

Socio-Political International Political
'y Iy 'y
Government Conflict/Cooperation
Expenditures Stability/Instability
Y
Education Health
y Mortality T
Fertility Income
Y A4 Y L4
Population Economy
Labor
3 L 3
Demand Demand,
Supply,
Prices,
' Infrastructure Investment v
Agriculture Energy
Land Resource
Use, Use,
Water Carbon
Efficiencies Production Efficiencies
Links shown
are examples Environmental
from much Technology Resources and
larger set Quality

Overview of Systems within IFs

The population module:

represents 22 age-sex cohorts to age 100+ in a standard cohort-component structure
(but computationally spreads the 5-year cohorts initially to 1-year cohorts and calculates
change in 1-year time steps)

calculates change in cohort-specific fertility of households, in response to income,
income distribution, infant mortality (from the health model), education levels, and
contraception use

uses mortality calculations from the health model

separately represents the evolution of HIV infection rates and deaths from AIDS
computes average life expectancy at birth, literacy rate, and overall measures of human
development (HDI)

represents migration, which ties to flows of remittances.

The economic module:

represents the economy in six sectors: agriculture, materials, energy, industry, services,
and information/communications technology (ICT)

computes and uses input-output matrices that change dynamically with development
level

11



is an equilibrium-seeking model that does not assume exact equilibrium will exist in any
given year; rather it uses inventories as buffer stocks and to provide price signals so that
the model chases equilibrium over time

contains a Cobb-Douglas production function that (following insights of Solow and
Romer) endogenously represents contributions to growth in multifactor productivity
from human capital (education and health), social capital and governance, physical and
natural capital (infrastructure and energy prices), and knowledge development and
diffusion (research and development [R&D] and economic integration with the outside
world)

uses a Linear Expenditure System to represent changing consumption patterns

utilizes a "pooled" rather than bilateral trade approach for international trade, aid and
foreign direct investment

has been imbedded in a social accounting matrix (SAM) that ties economic production
and consumption to representation of intra-actor financial flows.

12



The agricultural module:

represents production, consumption and trade of crops and meat; it also captures ocean
fish catch and aquaculture, but in less detail

maintains land use in crop, grazing, forest, urban, and "other" categories

represents demand for food, for livestock feed, and for industrial use of agricultural
products

is a partial equilibrium model in which food stocks buffer imbalances between
production and consumption and determine price changes

overrides the agricultural sector in the economic module unless the user chooses
otherwise

The energy module:

portrays production of six energy types: oil, gas, coal, nuclear, hydroelectric, and other
renewable energy forms

represents consumption and trade of energy in the aggregate

represents known reserves and ultimate resources of fossil fuels

portrays changing capital costs of each energy type with technological change as well as
with draw-downs of resources

is a partial equilibrium model in which energy stocks buffer imbalances between
production and consumption and determine price changes

overrides the energy sector in the economic module unless the user chooses otherwise.

The infrastructure module:

forecasts physical extent of, and citizen access to, road transportation, water and
sanitation, electricity, and information and communications technology
calculates the public and private financial costs of infrastructure construction and
maintenance

The environmental module:

tracks annual carbon dioxide emissions from fossil fuel use

represents carbon sinks in oceans and forest land and models build-up of carbon dioxide
in the atmosphere

calculates global warming and links it to country-level changes in temperature and
precipitation over time which, with the addition of carbon fertilization, impact
agricultural yields

represents indoor solid fuel use and its contribution to health related variables
forecasts outdoor urban air pollution and links with respiratory disease

models fresh water usage as a percentage of total water availability

The education module:

forecasts rates of intake and completion across formal education levels—primary, lower
secondary, upper secondary and tertiary—for both sexes

13



captures educational attainment by age-sex cohort

The health module:

accounts for major causes of disability and death across major World Health
Organization categories

measures the impact of health outcomes on the economy, through human capital’s
contribution to multi-factor productivity

The socio-political module:

represents government finance, social conditions, and attitudes of individuals, and
qualitative and quantitative indicators of governance

The international political module:

traces changes in power balances across states and regions
allows exploration of changes in the level of interstate threat, both as an index and
probabilistic measure

The technology module:

is distributed throughout the overall model

allows changes in assumptions about rates of technological advance in agriculture,
energy, and the broader economy

is tied to the governmental spending model with respect to research and development
(R&D) spending

14



For a comprehensive overview of each module consult the IFs standalone documentation files,
which include flowchart graphics of each subsystem, and explain key drivers, relationships, and
equations.

2.3 IFs Philosophy

A number of assumptions underlie the development of IFs. First, issues related to human
development systems are growing in scope and scale as human interaction and human impact
on the broader environment grow. Human development challenges are not necessarily
becoming more threatening than in past eras, or fundamentally insurmountable. However,
today, attention to the human development issues must have a global perspective, as well as
local and regional ones.

Second, goals and priorities for human systems are becoming clearer and are more frequently,
and consistently, enunciated than in the past. The UN Millennium Summit and the 2002
conference in Johannesburg set specific Millennium Development Goals (MDGs) for 2015 that
focused on improving the human condition. And, more recently, the Rio+20 summit signaled
development of the Sustainable Development Goals (SDGs), an extension and refinement of the
MDGs for the post-2015 agenda. Broadly recognized development goals continue to guide a
sense of collective human opportunity and responsibility.

Third, understanding of the dynamics of human systems is growing rapidly; understandings of
the systems included in the IFs model are remarkably more sophisticated now than they were
back when IFs was first created. And our ability to measure aspects of the human condition has
improved in recent years, thanks to advances in data and measurement tools.

Fourth, and derivatively, the domain of human choice and action is broadening. The IFs model
was created to assist thinking about such intervention and its consequences.

Given two overarching goals, understanding human development systems, and investigating
the potential for human choice within them,how do we represent human systems in a formal,
computer-based model such as IFs? Human systems consist of classes of agents and larger
structures within which those agents interact. The structures normally account for a variety of
stocks (people, capital, natural resources, knowledge, culture, etc.) and the flows that change
those stocks over time. Agents act on many of the flows, some of which are especially
important in changing stock levels—like births, economic production, or technological
innovation. Over time, agents and the larger structures evolve in processes of mutual influence
and determination.

15



Humans as Individuals Personal Development/Freedom

Humans with Each Other Peace and Security/Social Faimess

Humans with the Environment Sustainable Material Well-Being

Human Actor Classes and Associated Behavioral Goals

For instance, humans as individuals within households interact in larger demographic systems
or structures. In the computer model we want to represent the behavior of households, such as
decisions to have children or to emigrate. And we want to represent the larger demographic
structures that incorporate the decisions of millions of such households. The typical approach
to representing the stocks of such demographic structures is with age-sex cohort distributions,
altering those stocks via the flows of births, deaths, and migration. IFs adopts this approach.

Similarly, households, firms, and the government interact in larger economic and socio-
economic systems or structures. The model can represent the behavior of households with
respect to use of time for employment and leisure, the use of income for consumption and
savings, and the specifics of consumption decisions across possible goods and services. It should
represent the decisions of firms with respect to re-investment or distribution of earnings.
Markets are key structures that integrate such activities, and IFs represents the equilibrating
mechanisms of markets in goods and services. Again there are key stocks in the form of capital,
labor pools, and accumulated technological capability.

16



In addition, however, many socio-economic interactions occur outside of the market. IFs
increasingly represents the behavior of governments with respect to the search for income and
the targeting of transfers and expenditures, domestically and across country borders, in
interaction with other agents including households, firms, and international financial
institutions. Social Accounting Matrices (SAMs) are structural forms that integrate
representation of non-market based financial transfers among such agents with exchangesin a
market system. IFs uses a SAM structure to account for inter-agent flows generally. Financial
asset and debt stocks —not just flows—are also important to maintain as part of this structural
system, because they both make possible and motivate behavior of agent-classes.

At the state level, governments interact with each other in larger inter-state systems that frame
the pursuit of security and cooperative interaction. Potential behavioral elements include
spending on the military, joining alliances, or even the development of new institutions. One
typical approach to representing such structures is via action-reaction dynamics that are
sensitive to power relationships between actors. IFs represents changing power structures,
domestic democracy level, and interstate threat.

Furthermore, human actor classes interact with each other and the broader environment. In so
doing, important behavior includes technological innovation and use, as well as resource
extraction and emissions release. The structures of IFs within which all of these interactions
occur include a mixture of fixed constraints (for instance, stocks of non-renewable resources),
uncertain opportunities for technological change in economic processes, and systems of
material flows.

In summary, International Futures (IFs) has foundations that rest in classes of agents and their
behavior, and the structures or systems through which those classes of agents interact. IFs is
not agent-based in the sense of models that represent individual micro-agents following rules
and generating structures through their behavior. Instead, as indicated, IFs represents both
existing macro-agent classes and existing structures (with complex historical path
dependencies), attempting to represent some elements of how behavior of those agents can
change and how the structures can evolve.

In representing the behavior of agent classes and the structures of systems, IFs draws upon
large bodies of insight in many theoretical and modeling literatures. While IFs frequently breaks
new ground with respect to specific sub-systems, its strengths lie substantially in the
integration and synthesis of bodies of earlier work.

17



2.4 IFs Vocabulary

Forecast: Using historical data and trends to extrapolate possible future events. IFs uses
mathematical relationships between parameters and variables based on historical evidence in
order to forecast general trends. This does not involve linear or even non-linear extrapolation,
but rather dynamic, interactive analysis.

Variable: A variable is a concept that is computed within the model and that varies over time.
The model contains equations that compute the value of a variable at any given time as a
function of other variables and parameters. These are outputs from the model.

Parameter: A numerical element, used in computing the relationship between two or more
variables. These are inputs to the model specified by users.

Multiplier: Multipliers are the most common of all parameter types used in scenario analysis.
As the name implies, they multiply the result of an equation by the value of the parameter. The
default value—the value for which the parameter has no effect and to which multipliers almost
invariably are set in the Base Case—is 1. These parameters are usually denoted with the suffix -
m.

Scenario File: Identified by its suffix .sce, these files are created by users who change
parameters in order to represent uncertainties or policy interventions in the future and then
save these changes. Accessed through the Quick Scenario Analysis with Tree feature of IFs,
these files can then be run through IFs in order to create run-result-files.

International Futures Model (IFs Model): The engine that takes parameter changes and
computes them for all data stored in IFs.

18



Run Result File: Identified by its suffix .run, these files contain the values for any given scenario
of all variables and parameters in IFs, across all countries and years of the forecast horizon.

Base-Run/Base Case: The IFs Base Case, always available when a model session is initiated, is
itself a scenario. Sometimes the Base Case is incorrectly referred to as a trend extrapolation or
a "business as usual" scenario. More accurately, however, the IFs Base Case is a computation
that involves the full dynamics of the model and therefore has very nonlinear behavior, often
quite different from trends. It is a good starting point for scenario analysis for two reasons: first,
it is built from initial conditions of all variables and on parameters that have been given
reasonable values from data or other analysis. These initial conditions and parameters make up
the package of interventions that constitute the Base Case scenario; second, the Base Case is
periodically analyzed relative to the forecasts of many other projects across the range of issue
areas covered by IFs and is to a degree "tuned" for internal coherence and consistency with
insights of respected forecasters.

Previously Run: These files vary depending on what version of IFs you are running. They are a
set of selected scenarios created about possible emerging future worlds. Because run-result-
files are so large, only a handful of these files are packaged with a particular version of IFs.

2.5 Geographic Representation in IFs

In the model, users decide whether they would like to display their results by single countries,
or larger groups. This is typically accomplished by a toggle switch that moves between
Country/Region and Groups. Some results have a three-way-toggle that includes
Country/Region, Group and G-list (Geographic List).

Countries/Regions are currently the smallest geographical unit that users can represent.
However, the ability to split countries down into smaller regions (such as states or provinces), is
available for select countries— of the 186 different countries in the model, sub-regionalization
is available for Mexico, India, China, South Africa and Peru. At one time IFs did not represent
regions within countries, and the term "regions" referred to aggregations of countries. The user
of IFs will see a fairly considerable legacy use of the term "countries/regions" in which "regions"
has this country-aggregation meaning. The project is, however, steadily moving toward use of
"region" to mean units within countries.

Groups are variably organized geographically or by memberships in international
institutions/regimes. Groups can include both countries and regions.

G-lists, or geographic lists, merge both Groups and Countries/Regions. In the future, the G-list
distinctions will become even more important as some users may want to place, for example,

19



both the Indian state of Kerala in a G-list with Sri Lanka and Nepal—and possibly also to include
the grouping of South Asian countries.

To summarize, geographic representation in IFs has four distinct categories. The image below
represents their character and relationship to each other.

Glists:
Variously
Groups: Organized
Differently Selections of
Countries: Organized Groups,
These 183 Selections Countries
Regi . Datasets of and/or
egl.o.ns. Underlie the Countries/ Regions
En.tm.es Functioning Regions
within
. of IFs
Countries

2.6 Key Features of IFs

In the standalone version of IFs (as compared to the version available for use online) there are
four main functions at the top of the home screen that are very important to understand as we
learn about the model. These four features form the backbone of IFs functionality, and
represent important conceptual divisions this training manual. The four features, as they
appear in the IFs system, are Display, Scenario Analysis, Data Analysis and Extended Features.

The following questions are foundational for the process of forecasting. We will explore these
throughout this training:

Where have we been, and where do we seem to be now?
Where do we seem to be going?

Where do we want to be, and how do we get there?

Where have we been, and where do we seem to be now?

20



The first of these questions is best approached from the Data Analysis feature of the IFs system.
From here, users are able to access the large historical database of IFs, comprised of thousands
of variables from hundreds of sources, covering the period from 1960 to the mode recent data
available for each individual country or group—titled Most Recent Available Data in the model.
To forecast any issue, we benefit from first studying relevant historical patterns.

Data Analysis allows users to accomplish three main things: First, users can plot the data
geographically and across time using the World Map. Second, users can look at trends in which
time is the independent variable using Longitudinal Analysis. Third, regression analysis and
dynamic display options become available through Cross Sectional Analysis.

These tools form the backbone of any strong analysis of historical trends within dependent
variables. There is also much flexibility within this framework.

Where do we seem to be going?

Answering this question requires a primary exploration of the IFs Base Case. For this, users
should access the Display option from the IFs main menu. From here, there are a wide variety
of options that are available. (Clicking on countries in the world map also brings up many of the
display options.)
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Display options range from the very general to the very specific. At the most general, the
Flexible Displays menu option provides pre-packaged forecast variables to display for any
aggregation of countries or regions within the model. And more specific, Specialized Displays,
such as the population pyramid, offer more nuanced analysis tools. The height of IFs
functionality can be found in the Self-Managed Display, which requires time to master.

Where do we want to be and how do we get there?

Answering this question requires an analysis of the areas of uncertainty and leverage
surrounding important variables within the issue area being explored. Much of this is
accomplished through the Scenario Analysis feature located on the IFs main menu. Ideally, the
scenario analysis should follow causal analysis, a process which should be coupled with some
understanding of the relationships between major dependent and independent variables.

Scenario Analysis requires the alteration of parameters (often including multipliers) that drive

different variables within the IFs system. This provides users of the model the ability to change
parameters and initial conditions of the model in order to explore a range of uncertainty or to

consider policy leverage.

The scenario tree, the primary tool located within the Scenario Analysis menu, provides users
with the flexibility to make changes to the model. The tree allows for a number of different
interventions. Users can frame uncertainty surrounding: initial conditions (How much oil is
really out there?); technology growth rates (What happens if longevity increases?), agent
behavior (What happens if people save more and consume less?) and relationships between
parameters (What happens if assumptions about elasticity of energy demand to its price are
too low?).

The Scenario Tree also allows users to load pre-developed scenarios instead of making their
own. Some of these scenarios have been used in work that IFs has done for various
governmental organizations, others are scenarios that the IFs team has pre-packaged with the
software because they are assumed to be of interest.
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3 Introduction to Forecasting

3.1 Objectives
In this section of the training manual, users will become familiar with:
o with general forecasting strategies and systems thinking
o the difference between dynamic and static forecasts
o the difference between stocks and flows
o basic causal modelling

o feedback loops

3.2 Stocks and Flows

Understanding the difference between stocks and flows is a foundational concept for
understanding system dynamics. Stocks are variables with levels that accumulate or decay over
time. For example, the number of people living in a given country is a stock of population.
Flows, on the other hand, are time-specific values that either add to or take away from stocks.
An example flow is the number of births added to a population in a given year. The
relationships between stocks and flows form the basic structure of a dynamic system. Causal
diagrams are one way to illustrate the relationship between stocks and flows. One basic
example of a causal diagram of a system is demonstrated below. Stocks of population within a
country are understood as being directly driven by three independent variables. First, there is
the flow of new people being added to the population (births). Second, there is the flow of
people being removed from the population through death. Third, there is either a net inflow or
an outflow of people who immigrate or emigrate. This is a simple demographic model.

Stock of population
M

Births Deaths Migrants
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These simple models become more complicated when feedback loops are added and as time is
taken into consideration. The model below highlights two of the three drivers of population
growth (births and deaths), with their respective feedback loops. Thus, as more babies are
born, the population grows. Higher population rates, ceteris paribus, would then lead to larger
numbers of births in the future. On the other side of the equation, when people die, they are

removed from the total population. As the size of the population shrinks, again ceteris paribus,
the number of people who die will shrink as well.
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There is much of interest in the simple causal diagram shown above with feedback loops. The
three variables are both independent and dependent variables; the three variables
simultaneously shape, and are shaped by, the others. Depending on the rates of births and
deaths, population levels will grow, shrink, or equilibrate at a stable level. There is, however,
much that is missing from the above diagram, and a more nearly complete understanding of
population growth would require an analysis of the deeper drivers of each proximate driver of
population, such as the affect that education has on the number of children families have.

Integrated Assessment Models, like IFs, are designed to provide deeper understandings of
multiple interacting systems, well beyond demographics alone. For example, the slightly more
complicated causal diagram below shows the interaction of three systems, building upon the
previous analysis of the demographic system. If we start in the upper right, we see the positive
feedback loop that we identified in the previous diagram between births and total population.

Demographic, education, and economic systems are related. The size of the population has a
direct impact on a variable in the economic system: the size of the labor force. For this
example, assume that the economy can employ more labor, although this would not always be
the case. A larger labor force then leads to higher levels of overall output (within the economy,
the stocks are labor and capital, and the flow is economic output, typically measured as gross
domestic product (GDP)). Higher levels of economic output have impacts on other systems as
well. In this instance, we highlight their impact on the education system, where higher
economic output can help fund higher enrollment rates. Higher enroliment rates lead to more
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education, which eventually leads to a decrease in births, as well as to an increase in
productivity.

Within any closed feedback loop, the total number of negative signs determines whether the
loop in aggregate has a negative or positive valence. Positive feedback loops lead the stocks
within the loop to grow, while negative loops cause the stocks to slow growth or to decline.
Two negative linkages with a feedback loop cancel each other out. Thus an odd number of
negative signs (1, 3, 5...) creates a negative feedback loop, but an even number of negative
signs (0, 2, 4...) creates a positive feedback loop. In the figure below there is one positive
feedback loop wholly in demographics causing population to grow (we have left out deaths, of
course, so it cannot shrink); there is a larger positive loop crossing over the education and
economic systems and causing the stocks of education and economic productivity to grow;
there is one still larger negative feedback loop connecting demographic, economic, and
education systems, which dampens the growth of education, population, and labor.
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3.3 Potential Training Topics

Because IFs is an Integrated Assessment Model, the most important human systems are
conceptualized and linked in order to produce outputs relevant to many different kinds of
policy challenges—challenges that can be country-specific or global in scope. For example,
understanding how economic growth, demographic growth and energy systems interact is
crucial for understanding a global policy issue like carbon emissions.



Below is an illustrative list of problems, the first of which this document will return to
frequently in our explanation of the model's use. In organized training programs, trainers and
trainees are encouraged to use the list below as means of tailoring model tutorials to their
interests. These problems and challenges were selected to show the breadth and depth of the
features of IFs. See also the IFs Scenario Manual for details on the variables and levers actually
available in IFs for their analysis; most often this manual on the technical use of the model will
be used in combination with that manual and frequently both will be used in combination with
more extended documentation on the structures of the various IFs modules.
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Is the dream of a poverty-free world realistic? Or is it overly ambitious? What seems to
be the current state of global poverty and how is it likely to change?

Many forecasts suggest that global population will reach or exceed 9 billion by mid-
century; what are implications of successful efforts to change fertility rates (most
analyses may explore their reduction, but others could consider their increase)? How
does one affect fertility rates in IFs?

Currently, millions of children suffer from malnutrition. What are some of the major
causes of malnutrition, and what are plausible paths to the reduction of child
malnutrition?

Global climate change is a current and potentially catastrophic future global problem.
One way to reduce overall carbon emissions and the rate of climate change is through a
reduction in fossil fuel dependency with associated increase in the amount of renewable
energy being produced. What kinds of increases in renewable energy production do we
need to plausibly make an impact on global carbon emissions?

Fossil fuel dependency is problematic for a variety of reasons. One key issue that will
become relevant in this century is the peaking of global oil production. This will
potentially lead to rising oil prices and decreased economic productivity, if alternative
sources of energy are not provided. What kinds of impacts does peak oil have on the IFs
model? What kinds of increases in energy efficiency are required to delay peak oil?

As fuel prices climbed in the first decade of the 21st century, one policy solution was to
use food to produce fuel. This led to potential reductions in the cost of gasoline, but an
increase in the cost of food. What is the range of future impacts on food prices if biofuel
policies continue to be promoted? What are the effects on malnutrition?

In 2008, the sub-prime housing crisis in the US triggered a global recession. What are
some of the major effects of this recession, in the short, medium, and long term?
Evaluate pre-packaged recession scenarios and frame the uncertainty around recovery
from the recession and its impacts.

The stability of states and societies is always a concern for foreign policy. When societies
and their governance crumble, catastrophic events can result. What are some measures
of state fragility and failure? What kinds of efforts can realistically be pursued to bring
about more stability

What path is the world taking to meet the MDG goal of universal primary education?
Beyond primary, how will lower secondary education develop globally? What needs to
be done to meet current MDG for universal primary education and to move the global
system toward universal lower secondary at the global, regional, and national levels?
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* HIV infection has spread unevenly. In some countries, it has reached a level of epidemic
concern. In other places, effective programs of mitigation have been very successful.
How might the global epidemic unfold and what are the possible consequences of
different paths for the most afflicted countries?

* In 2010 some 0.8 billion people had inadequate access to water and 1.8 billion people
lacked even shared access to improved sanitation. What is the global distribution of
access to safe drinking water? What are some of the drivers of water infrastructure, and
how might the “bottom billion” come to enjoy the human right of sanitary water?

* Global military spending stands at more than 1.4 trillion dollars. Government
indebtedness associated with financial crisis will constrain some countries from future
spending at historical rates. How do patterns of military spending seem likely to evolve?

Policy interventions in IFs tend to be represented at a quite high level of generality. For
instance, IFs includes a lever to affect the total fertility rate of societies, not the quality of
health-care and advisory services for prospective mothers. In some cases, the intervention
levers will be closer to those that policy makers actually pull, for instance, the extent of usage
of modern contraceptives. More often, however, the levers in IFs are the targets of many
actual policies and therefore are policy intervention targets rather than specific interventions.
For instance, a user of IFs can affect the demand for energy per unit of GDP or the yield per
hectare of crop land, but not represent investments in energy-saving technologies or research
on improved seeds. Again, see the IFs Scenario Manual for help with variables and levers.

The rest of this manual will proceed much as our analysis often does, first by focusing on the
data and historical patterns, then turning to displays of the Base Case and other pre-run
scenarios, finally moving to the framing of interventions and new scenarios.
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4 Historical Analysis
Where have we been, and where do we seem to be now?

Objectives
In this section of the training manual, users will learn how to:

map historical data for geographic comparison

create movies using the world map display

explore historical trends for countries and regions
compare variable sets through cross-sectional analysis
create movies of bivariate relationships over time

use the dyadic conflict display

O O O O O O

Data Analysis

From the main menu, select Data Analysis. The subsequent drop-down menu includes links to
spatial and temporal analysis tools. The five Data Analysis options are:

World Map

World Map Movie

Analyze Across Countries (Cross-Sectional)
Analyze Across Time (Longitudinal)

Dyadic Conflict Display

O O O O O
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World Map
World Map Movie

Analyze Across Countries (Cross-Sectional)
Analyze Across Time (Longitudinal)

Dyadic Conflict Display

Jan Mayen

Johnston Atoll'
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Baker | Janvis I. - Seychell hegNaum
, Seychelles : i
[ or Christmas |. 4. .
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If you wish primarily to explore possible futures of a particular country, click on that country (right-click for features that help you control the map, including zooming).

To access the full functionality of IFs, including creating multi try displays in specific issue areas, building new ios, and analyzing historical data, use the menu options.

Remember that you can select the Help option or touch the F1 key at any time.

IFs Home Screen: Data Analysis Menu
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4.1 World Map

From the Data Analysis drop-down menu on the IFs home screen, select the first item, World
Map, to reach the following form:

[ World Map (=l X )
Continue Display Data Display Options

Cyeuieatyll 1= |
Country
MostRecent

Upto0.34

0.34 upto 0.539

0533 upto 0.739
B 0.739 and Above

Midway |s.
e

"w 5 i ¢ ’ N a A R <& .. .
Johnston Atoll oo i e ¢ 2 Ph|]|%es Guam et
5 } Palau Marshall Is.
Baker | Janis | - e & N by o, N

)
Pt eRTURS, Tualy
Va::‘a!um

Tokelau
American Samoa .
Tonga Cookls.

Pitcaim Is.
Norfolk |.

¥ Nev&nd

French Southem® Antarctic Lands
Bouvet |. :

Variable Name:
HDI - Human Development Index, UNDP, Revised 2010 - Index

World Map Screen: Human Development Index

By default, the map displays data from the United Nations Development Program’s Human
Development Index (HDI). As the legend in the upper left-hand corner indicates, deeper shades
of orange correspond with higher HDI scores. A brief glance at the map offers a snapshot of
global development, broadly defined. For instance, light shades mark Central Africa as the site
of the world’s lowest levels of human development. Zoom buttons on the toolbar provide a
closer look at countries in Africa, or any other region. Remaining buttons export the map image
to the clipboard, or to a printer. The Display Options menu include several additional features
that allow users to: change shading color, remove or add country names, toggle between global
cartographic projections, and, add graphical layers such as major cities, waterways and
transportation infrastructure.
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In order to display a different time series, click the Display Data button at the top of the screen.
The subsequent dialogue box is shown below. An option labelled Data Group filters historical
data by type. The default filter setting is TimeSeries, a broad group that contains most
longitudinal data series in IFs. Boxes labelled Display Type and Categories allow users to
customize the map display. Initially, the display type is set to Equal Interval, which divides the
total range of values into the number of categories specified. For example, values for
RoadsPaved% range from 0 to 100; loading this series, with Display Type set to Equal Interval
and Categories set to 4, would create a map with a category for each quartile. Alternative
categorizations include: Equal Count, an equal amount of responses in each category; Exact
Match, an ordinal categorization that will be incompatible with many series in IFs; and Specify
Categories, which allows users to determine the exact boundaries of each category. For any
data display option, users can create up to 16 distinct categories, as specified in the Categories
box. Another input box, Dimension of Variable, determines the map’s time dimension. Options
include, any individual year, most recent year available for each country or earliest year
available for each country. Complete data availability statistics, and source information, are
available from the Data Information button.

Display Data

Data Group Display Type Categories

v | Equal Interval Ll | [

Variable Name

IAgCereaIsEx - Cereal exports - Million metric tons ﬂ

Dimension of Variable
| MostRecent ﬂ

|
ll Data Information LContinue

——

World Map Display Data Default Screen

As a demonstration, change the display from HDI to a poverty variable. Variables are organized
alphabetically by prefix, which indicate the type of data series. To search for poverty measures
type either the letter “p” and scroll to pov for poverty, or type “i”
Other areas of the model provide more sophisticated search functions for historical variables—
these features will be discussed below.

and scroll to inc for income.

Choose IncBelow2Dollar%WDI2011, which is one of the World Bank’s World Development
Indicators. This series captures the percentage of each country’s population living under 25 per
day. Next select Most Recent (the Most Recent option loads the most recent year available for
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each country, ensuring maximum coverage) as the time dimension, and click Continue. The
shading on the map will change to display the new series. Now, darker colors correspond with
higher portions of the population living in poverty. The graphic indicates that, today, poverty

persists in parts of Africa and South Asia.

4.2 World Map Movie

The previous section discussed how to display a variable geographically, on the world map.
However, such geographic displays are snapshots, taken at a single point in time. Return to the
Data Analysis option, on the home screen, and choose the second option, World Map Movie.
The following form adds the passage of time to global data visualization, with a map.

& Setup Movie Options

(s |

Choose Variables and Years

Start Year: [1930
Category: g

| Controlling Options

Legend

v Automatic & ‘World

[~ Create Movie File

¢ Constant -~ Variab{je

Start

ALl ([1cE elov D%PovealT of - Percent of population living on less than $1 per dajig

EndYear: Izgm Filter: |1

le

Legen

" Country

Display Type: Equal Count v

Cancel

World Map Movie Display Default Screen
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Initially, the World Map Movie form will identify as the chosen variable the first data series in
the alphabetical list of all series. Input boxes control beginning and ending years, as well as
color and filter percent. Like the World Map display, users can specify categorization type—
Equal Count, Equal Interval, Exact Match or Custom—and the number of categories. Unique to
the World Map Movie, a radio button controls whether category settings will remain constant
over time, or adapt to changing values.

Search or scroll through the Choose Variables list to select a new series. For this example,
choose GDP2005PCPPP, which is a measure of Gross Domestic Product at Purchasing Power
Parity, on a per Capita basis in constant 2005 dollars. Once the data series is specified, and
desired options are set, the Start button will play a longitudinal movie. The figure below shows
the first year of a movie that tracks change in GDP Per Capita at Purchasing Power Parity 20055,
from 1960 to 2010. Legend categories are determined by equal count, and the default setting,
constant legends, has been switched to variable legends. To launch the movie click Play, located
next to the Stop button. The form includes zoom in and zoom out tools, a slide bar to control
play speed, and a check box titled Automatic. For users wishing to proceed slowly, unchecking
this box allows progression forwards and backwards by individual years.

The World Map Movie extends broad trend analysis over time. For instance, the movie
displayed below (GDP Per Capita (PPP 20055)) tells a story of rising global wealth over the last
half century. Because categorization is set to Equal Count, the legend reflects fluctuations in per
capita GDP levels associated with the richest and poorest countries in the world. Individual
development stories appear in the movie as well—see the rise in Chinese per capita GDP since
1960.
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I Playing Movie for Historical Data.

Country
1960
Up to 806
806 up to 1433
1433 up to 2157
B 2157 upto 4521 z v,
B 4521 up to 8889 = 3 E D
BN 3889 and Above %
N Russia
. a:" F
. Baha E 3 R o’
* Z Philpines
R, k
Janis I 3 g
Sarmoa St. Helena Ve
Cook'ls. . ~
Pitcairn Is.
Norl

" French Southem®. Antarctic Lands

Bouvet I

Variable: GDP2005PCPPP. Year : 1960 with 1% or more Equal Count

lealealNIE N = Automatic

World Map Movie Display Default Screen
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4.3 Analyze Across Countries (Cross-Sectional)

From the home screen, the third option under Data Analysis provides users with the ability to
examine the relationship between historical variables. This powerful part of the IFs system can
help users begin to understand the drivers of past and future patterns. From the Data Analysis
menu, select Analyze Across Countries (Cross-Sectional) to reach the form displayed below.

ﬂ Select Variables to Analyze Across Countries (with Scattergram) lﬂ&]
Continue Display Options  Search Variables

Select Dependent Yariable and Data Table (e.g. GDP - Economic):

AbortJustif - World Yalue Survey (1=Abortion never |usl|[|able 1[]—.Alwa_vs justifiable) - Index -
AbortJustifPercent - World Yalue Sulvey [Pelcenl saying that abortion is never justified) - Percent
AgC IsEx - Agricul [Cereal exp - Million metric tons

AgC Islm - Agriculture [Cereal import: ‘ - Million metric tons

Agl:erealemldpelH ec - Agncullure [I:eleal yneld (kg per hectare)) - Kg per Hec

AgCi - Ag ture (Meat ¢ p - Million metric tons

\ AgClopProdlndex Agriculture [Clop ploductlon in terms of edible crops. 1999-2001=100) - Index
AgCropTotEx - Agriculture [Agricultural exports. crop) - Million metric tons

None ¢« Dependent Yariable
Show Yariable Name Subset: None " Independent 1
None " Independent 2
None " Independent 3 |
ALL - None " Independent 4 ll
World Value Survey None " Independent 5
Agriculture =
Economic
Government
Population
Automobile2
SocioPolitical S Plot Statistics | Computations |

Source File: | Base ‘ﬂ

A —— =

Default Screen for Cross-Sectional Analysis

This form allows users to display cross-sectional relationships between any series in the model.
Here, and elsewhere, IFs uses the terms dependent variable and independent variable—terms
commonly used in statistics, the social sciences and the physical sciences. Statistical
relationships are often described as the effect that a change in the independent variable has on
the dependent variable; or the expected value of the dependent variable given the
independent variable’s value. And, more simply, on any scatterplot or line graph, the
dependent variable will appear on the y-axis, and the independent variable will appear on the
x-axis. Initially on the cross-sectional analysis screen, all variables are set to None. To select a
dependent variable, scroll through the alphabetized data series list. With the desired series
highlighted, left-click and select Load. Alternatively, there is a text box directly above the list
that includes a simple search feature. The search will filter series by prefix. For example, the
characters “ED” would automatically trigger a jump to the first education series,
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EdBasicEnrollGross%Female. Most users, however, will prefer a more robust search, available
through the menu button Search Variables. From the ensuing form, a search on “solar” would
return all series that contain the word, anywhere in the variable name or description. After
selecting a dependent variable, either from the variable list or from the search form, a drop-
down list will appear, specifying the temporal dimension. A cross-sectional display can include
data for a single year, earliest available for each country, or most recent available for each
country. The process described here is also used to assign independent variables. And, to
reassign any variable, select the corresponding radio button. Then simply load the new series.
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As a demonstration, plot a cross-sectional relationship between female education and
reproduction rates. For the dependent variable choose total fertility rates, by selecting TFR
from the list of variables. Left-click the variable once it is located, and two options will appear:
Select and Data Information. The latter provides information about data coverage and source.
Choose Select. The ensuing dialog box determines the year for which data will be displayed. For
this example, choose 1970. Now the series name should appear next to the Dependent Variable
location. Next, choose an Independent Variable. It is reasonable to expect educational
attainment to exhibit a relationship with total fertility rates. Choose the level of adult female
education, by selecting EdYears15Female for 1970. Click Plot to generate the graph displayed
below.
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Cross-Sectional Relationship: TFR and Female Education, 1970

To impose a line of relationship on the scatterplot, choose Relationships from the toolbar, and
the option Linear. Notice the r-squared value (a measure of fit of data and the line of
relationship) and linear equation displayed at the top of the screen. Additional relationship
types include: logarithmic, exponential, power, polynomial and logistic. On the graph form,
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toolbar options allow users to save plots and underlying data to the clipboard, print the screen
and export a file. Clicking the Excel button exports all underlying data to an Excel spread sheet,
opens Excel and reproduces the cross-sectional graph. The Display Labels menu option contains
controls for the plot area, axes and legends. Instead of full names, countries can be represented
by three letter codes or no label at all. Users can fully customize titles running along the
horizontal and vertical axes. The final sub-option under Display Labels, Select Points and Labels,
is especially useful. Users can chose to hide just the label, or the entire data point for specific
countries. This technique can facilitate calling attention a single country among many.

Alongside Display Labels, the tools under Display Options control geographic aggregation and
additional data dimensions. Specify Geography allows the user to display data by country,
group, or geographic list. An additional feature, Bubble Diameter, adds a third data series to the
plot. A third set of tools, under the heading Display Dynamic Option, adds a temporal
dimension to the plot.
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To demonstrate the features located under Display Options and Display Dynamics, create a
longitudinal movie of the relationship between total fertility rate and female educational
attainment. First, switch from individual countries to a more manageable geographic
representation. (When creating a longitudinal movie, geographic aggregation can improve
visual clarity). On the cross-sectional plot form, select Display Options, Specify Geography, and
then Select Geographic List. From the complete set of geographic lists—referred to in the
model as G-lists—select U.N. Regions. Add a population bubble diameter from the Display
Options menu. Now, access the tools for advancing the plot across time, under Display
Dynamic. Two options begin the movie, Show Movie (Tracing Points Across Time) and Show
Movie (One Point at A Time, No Tracing). The tracing option tracks a group’s path clearly, but
as the number of countries increases the display becomes cluttered. After selecting either
movie type, a further option specifies starting year. For this example, create a movie with
tracing on, beginning from the first year. See the graph displayed below for a snapshot.

The Display Options menu includes bubble diameter dimensions for population and GDP.
However, from the initial form, users can link bubble diameter to any data series in IFs. To
create a customized bubble graph, select a dependent variable and independent variable as
usual. Then, to assign a bubble dimension, load any series into the second independent variable
location. Note that more than two independent variables cannot be displayed graphically.
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4.4 Introducing Time in Cross-Sectional Analysis

This brief exercise will introduce a method used to display historical trends between variables
in IFs, using geographic lists. From the Data Analysis menu on the IFs home screen, select
Analyze Across Countries (Cross-Sectional). Then, load TFR as dependent variable and
EdYearsAgel5Female as the first independent variable. Assign each series the year 1960 as the
time dimension. To add a new element to the cross-sectional display, aggregation level must be
set to geographic lists. Click the Display Options menu and then Select Geographic List. The
ensuing dialogue box contains all geographic lists—or G-Lists—that are currently defined in the
model. For this example select a single list, WB Regions. Now click Plot to display the
relationship between fertility rates and female education, as it stood in 1960, across World
Bank geographic regions. The display option Add Year in G-List/Group facilitates longitudinal
trend analysis. Use this option to add points for two additional years, 1980 and 2005. As a final
step, open the Relationships menu and select Logarithmic. The figure below shows the
relationship between female education and fertility at three points in time: 1960, 1980, and
2005.

I cotrgamof R oy o e
Continue Save Print Excel Display Labels Display Options Display Dynamic Relationships About
= WB Regions(1960): y=5.8857 - 0.8345*In(x) . R(SQR) = 0.3601
’ WB Regions(1980): y= 6.6707 - 1.6956*In(x) , R(SQR) = 0.5622
[ WB Regions(2005): y=6.9218 - 2.1586*In(x) , R(SQR) = 0.6411
| I I
WB Regions(1960) WB Regions(1980) WB Regions(2005)
o
84"
F WB Afr-SubSahar
74 e WB Afr-SubSahar
— R NAf D;ve’oping WB LatAm&Car Developing
56 Meia_ Wb E Asiaa®ac Developing
< E A8 MdEast&NATf Developing .WBAff-SUDSahaf
T 5.~ WBSouth Asiae =
o -
o E
[ C
4 S
= . [ ] - _ come Economies
= WB South Asia © WB E Asia&Pai . 2
= wB MdEast&NAf Developing A-Teo eenQmie
5 F WB E Asia&Pac Developing ~ B.High-Income Economies
e WB LatAm&CafDeveloping WB Eur&CenAsia Develgping
I o e o e e e e e ey
I | 1| 1 I | i | | 1 I
0 1 2 3 4 5 6 7 8 9 10 1"
EdYearsAge15Female(1960)
I~ Save Movie reviot N

Cross-Sectional Relationship: TFR and Female Education, 1960, 1980 and 2005
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We can see that the relationship between the two variables has strengthened over time, and
for values above 2.5 years of completed education, fertility has declined. What, then, has
caused the downward shift of the function over time? Two reasonable hypotheses are
improvements in contraceptive technology (making it easier to use, more effective, and
cheaper) and the advent of a global regime around family planning (the idea has spread over
time that family planning is acceptable practice, good for families and countries).

45



4.5 Analyze Across Time (Longitudinal)

From the main menu, the fourth Data Analysis feature is Analysis Across Time (Longitudinal).
Whereas cross-sectional analysis concerns historical relationships, the primary purpose of the
longitudinal analysis is to trace historical trends in individual data series.

I Select Variables to Analyze Across Time (=] E [

Continue  Search

Select Dependent Variable:

- Percent of ion living on less than $1 per day. rural - Percent
IncBelow1D %Povcall ot - Percent of oulallonllvln on less than $1 per da total - Percent

\g er da
IncBelow1D%PovcalUrb - Petcenl of pnpulahon living on less than $1 per day urban - Percent

1DollavZ below poverty line of $1 per day 1985 PPP - Percent
DIZIJIJS ion below poverty line of $1 per day PPP - Percent
IncBeluwZDolIalX Populallon below poverty line of $2 per day 1985 PPP - Percent

below poverty line of $2 per day PPP - Percent 2

- As Independent
Show Variable Name Subset: Treatment of Time: 2] Variable [ As Points [] As Time |

ALL

World Value Survey Dependent Variable:  INCBELOW1D%POVCALTO & Dependent
Agriculture

Economic
Government
Population
Automobile2
SocioPolitical Countries Selected?  No
Information Communication

Socio-Political <

m

Select Countries

Plot | Continue |
@ Ignore Nulls

" Use Nulls as Zeros Use Groups ‘ Computations

Base ﬂ

Table |

Source File:

Longitudinal Analysis Screen with Income Variable Selected

The longitudinal analysis form contains settings for a dependent variable, geographic
representation and the treatment of time. With the radio button active, select any data series
to load a dependent variable. Similar to the cross-sectional form, users can locate series in the
text box by scrolling, using the simple search function or with the more sophisticated, separate
search option, located along the toolbar. Given the large number of countries and years
represented in the database, historical data series in IFs will rarely have complete coverage.
Two radio buttons in the lower left-hand corner control whether to interpret nulls as zeros or
blank spaces. Buttons on the bottom of the form control data aggregation rules. Click Select
Countries to specify the data that will appear in graphs. (Note that the button beneath Select
Countries is a toggle, switching from country to group selection or visa-versa; e.g. if groups are
selected the toggle will read “Use Countries”). From the country selection screen, radio buttons
switch aggregation to groups or decomposed groups—see the form displayed below. Three

distinct longitudinal displays are available in the model: treatment of time As Independent
Variable, As Points and As Time.
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Select Country(ies)

Countries: Select Choices Selections:

[l
ACC Forecast Group -
ACC High Income

ACC Low Income

ACC Middle Income
AfrCul-Central

AfrCul-E ast

AfiCul-Horn

AfrCul-North

AfrCul-Oceania
I AfrCul-Sahel
\ AfrCul-South

AfrCul-West

Afr-Eastern ¢~ Countries
Africa

Africa & Mideast &
Afr-Middle ¢ Groups
Afr-Northern

Afr-Southern -

Exit
Clear

Select Groups Default Screen in Longitudinal Analysis

To demonstrate the three options, create a series of longitudinal line graphs that explore trends
in global poverty. In the variable list, search on the prefix ‘INC’ and load
IncBelow1D25c¢%WDI2011 as the dependent variable. One of the keys to using Longitudinal
Analysis is understanding how to load the countries or groups for analysis. Click Use Groups,
which toggles the Select Countries button to Select Groups. Then click Select Groups and add
OECD and non-OECD for display. Once both regions are in the Selections box, click Exit. The first
setting, the default, treats time as an independent variable, displayed along the x axis. Click the
"Plot" button to produce the graph shown below:
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Graphical Displa R

Continue Save Print Common Table Trend Display Format
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Graph of OECD and Non-OECD Groups Living on 1.258 a Day or Less
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This graph begins to tell us a few things about our data. First of all, we can see that this data
series is not as smooth as we would probably like it to be. Secondly, there is a clear gap
between the share of the population living on less than a dollar a day in OECD countries as
compared to non-OECD countries, as would be expected. Thirdly, we can see that non-OECD
country poverty rates have been steadily decreasing. (High rates of variation in earlier years,
before 1990, are the result of fluctuations in data availability.) Menu options allow users to
save or print the image, alter the scale, display a table, format titles and explore future trends.
Through the trend feature, we can begin to think about where poverty might be heading in the
future. Under the Trend menu, users can impose extrapolations—linear, polynomial,
logarithmic, exponential and s-curve—onto the chart. The sub-option, Extrapolation Setup,
features customization options for polynomial, exponential and s-curve trend lines. A simple
extrapolation of historical data is crude, but it provides a foundation for thinking about the
future of global poverty. It may be interesting to compare a simple extrapolation with IFs
integrated forecasts—discussed in the Scenario Analysis section. The graph below displays a
linear trend of poverty in non-OECD and OECD countries, extended 25 years into the future.
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Continue Save Print Scale Table Trend Display Format

INCBELOW1D25C%WDI2011 versus TIME (LINEAR TREND)
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Linear Extrapolation of the OECD and Non-OECD Population Living on 1.253 a Day or Less
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The second display option adds an additional data element to the longitudinal display. Once the
Treatment of Time check box labelled As Points is active, an independent variable field appears
on the form. Returning to a previous example, load TFR as the dependent variable and
EDYEARSFEMALE15-24 as the independent variable. Using groups, select the OECD and non-
OECD countries. Click plot to generate the graph displayed below. Recalling the previous
section—cross-sectional display—this graph is a snapshot from a cross-sectional movie across
time.
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F
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©
o

EDYEARSAGE15-24FEMALE

TFR and Female Educational Attainment in OECD and non-OECD Countries

The third display option, treatment of time as time, facilitates side-by-side comparison of
longitudinal trends. When the check box labelled As Time is active, an independent variable
field will appear on the form. To demonstrate, again load total fertility rate as the dependent
variable and adult female educational attainment as the independent variable. Click the Select
Groups button and choose the OECD. To generate the graph displayed below, click Plot.
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Dyadic Conflict Display

The fifth, and final, Data Analysis feature is a specialized display, designed to capture
relationships between pairs of countries, referred to as dyads. From the home screen, click
Dyadic Conflict Display to reach the form displayed below. A country dyad—constructed via
boxes CountryA and CountryB—can include any of the 186 countries in IFs, from Afghanistan to
Zimbabwe. The variable scroll box contains data series for which IFs has country dyad data.

A Dyadic Conflict Displa; (E=TEoEE
Continue Geography Options Save Common Allow Gaps
Countiya = CounteyB: [Zmpabme =
[Afghanistan Zimbab et
Variables: YIS =
Fatality Binary

2t ilo = Line
St 0

St
StandTrade
StandCOl -

Dyadic Conflict Display Form

The first two series do concern conflict: the presence of a militarized interstate dispute (Mid
Present), and whether a militarized interstate dispute involved a combat fatality (Fatality
Binary). However, the following four series capture diplomatic relations between countries:
alliances (StandAlliance), a tiered measure of the degree of bilateral diplomatic connection
(StandDiplo-), shared membership in international organizations (StandlGO), shared accession
to treaties held by the United Nations Secretariat (StandUN). As opposed to the pooled
approach taken throughout the model, the fifth series captures actual bilateral trade
subtracted from expected levels of bilateral trade calculated using a gravity approach
(StandTrade). The final data series available in a dyadic display represent characteristics of
bilateral engagement. StandCOl is the sum of StandDiplo, StandIGO, StandUN, and StandTrade
and represents a bilateral culture of interaction. StandLiberalisHighest measures the degree to
which the dyad conforms to liberal norms by measuring overall levels of membership in IGOs,
commitment to treaties held by the United Nations, levels of trade, and

democratization. StandRealismLowest measures the distribution of power across the

dyad. Threat is a simple sum of the Stand COI, StandLiberalisHighest, and StandRealismLowest.
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Below, a graph depicts historical trend in bilateral trade minus expected levels of bilateral trade
based on a gravity model between the United States and one of its principal trading partners,
China. After 1970 trade between the two countries was higher than a standard gravity model
would predict, rising to over two standard deviations above the historic mean of all trade dyads
by the early 2000s.

& Dyadic Conflict Displa o = S|
Continue Geography Options Save Common Allow Gaps

CountiyA: [United States ~ CountiyB: [China ~ . |

Variables: [Mid Present
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Dyadic Conflict Display Form, Trade Between the U.S. and China
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5 Display Analysis
Where do we seem to be going?

Objectives

In this section of the training manual, users will learn how to:

display forecast variables for any country/region or group
navigate several specialized displays

use the IFs Help System as a supplementary resource
identify connections between variables within the model

O 0 O O O

export forecasts and historical data for manipulation in other software packages

From the IFs home screen, select Display. The subsequent drop-down menu includes links to a
wide range of tools, used to visualize IFs historical data and forecasts. The five Display menu
sub-options are:

Flexible Display

Geographically-fixed Display

Basic Display For Countries

Specialized Display For Issues
Self-Managed Display (Complete Flexibility)

O 0 O O O
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Display | Scenario Analysis Data Analysis Extended Features Help
Flexible Displays

Geographically-fixed Displays
Basic Report for Countries/Regions or Groupings Jan Mayen
Specialized Displays for Issues »

Self-Managed Display (Complete Flexibility) Fasce ls.

. Y Aiflan
Johnston Atoll” = ) Phili%es Wake I

Guam
Palau Marshall Is.

Baker I Janvis I. - - Nauru
uheg,
Samoa . St. Helena Van\'l:'itu i
Tonga CooKls. ]
Pitcaim Is.
Norfolk I.

Nevgnd

‘French Southem*. Antarctic Lands
Bouvet |. °

If you wish primarily to explore possible futures of a particular country, click on that country (right-click for features that help you control the map, including zooming).
To access the full functionality of IFs, including creating multi-country displays in specific issue areas, building new scenarios, and analyzing historical data, use the menu options.

Remember that you can select the Help option or touch the F1 key at any time

IFs Home Screen: Display Menu
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5.1 Introduction

The International Futures (IFs) model comes pre-loaded with a Base Case scenario—saved as a
run file, named IFsbase.run. It is worth reiterating that the Base Case is not an extrapolation of
data series discussed in the historical analysis section of this manual, nor is it merely a
‘business-as-usual’ scenario, as some forecasters prefer to call it. The Base Case is rather a
dynamic evolution of current development patterns. The model creates this reference scenario
from quantitative representations of structures, agents and interactions within and across
various social, economic and ecological systems. Throughout the following section,
demonstrations will explore where global poverty trends seem to be heading, according to the
Base Case. The first two sub-sections, Flexible Displays and Geographically-Fixed Displays,
present poverty forecasts by region, and then at the country level. In the next forty years,
developments in one large country, India, will have a major influence on poverty headcounts.
Subsequent sections, Basic Display for Countries and Specialized Display for Issues, unpack the
Indian context. And the final section, Self-Managed Display, introduces the subject of causal
driver analysis. Along the way, users will learn to use tabular features and a broad, versatile, set
of graphical display packages.

5.2 Flexible Displays

From the IFs home screen, the first sub-option under the Display menu organizes variables into
thematic categories. This display feature facilitates quick, but flexible, presentation of historical
data and forecasts. From the Display menu, click Flexible Displays to reach the form shown
below.

The Flexible Displays form is divided into three scroll boxes. Beginning from the left, the Display
Categories box contains data series categorizations, which range from broad (Energy), to more
narrow (Education Tertiary). The second box, Displays, contains data series corresponding to
the highlighted category. Initially, ALL will be highlighted, so Displays will contain every data
series included in the Flexible Display, ordered alphabetically, from A Selection of Human
Condition Variables to Youth Bulge, Percent of Adult Pop Between 15 and 29. For any data
display, the third box specifies a geographic dimension. By default the 186 countries captured
in IFs are available for selection. However, toolbar options allow users to select alternate
geographic representations. Four grouping sub-options are located under the Geography
Options menu: Countries/Regions, Groups, Decomposed Groups and Geographic Lists. Once an
option other than Countries/Regions is selected, the Geography box will change its contents
accordingly. Two smaller boxes, located at the bottom of the form, control additional
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dimensions. Horizon specifies the year to which forecasts extend. And the box labelled
Scenarios contains Run Files.

Continue

lay Format  Geography Options

Display Categories:

Agriculture

Conflict

Country Profile

Development

Distribution

Economy Finance External
Economy Finance Internal
Economy Forecasts by Others
Economy GDP

Economy GDP per Capita
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Education Forecasts by Others
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Energy Forecasts by Others
Environment

Forecasts by Others
Globalization

Governance

Government Finance

HD Multivariate Report

HD Report v
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Other Graphs.
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A Selection of Human Condition Variables (Use A Table -

Agric Production by Type (|
Agricultural Demand
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Agricultural Imports Net as Percent of Demand (Dependence)
Agricultural Production
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Agricultural Supply and Demand Elements
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Agricultural Yield Change from CO2

AIDS Death Rate as Percent of Population

AIDS Death Rate as Percent of Population, History and Forecast
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Calories per Capita History plus Forecast
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Capital Stock

Capital Stock in Agriculture

Carbon Dioxide in Atmosphere, Parts per Million 2

Scenarios:
1-IFsBase.run

2 - AUAgComplete.run
3 - AUComplete.run

Flexible Displays in IFs
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To demonstrate the display process, explore where global poverty trends seem to be heading,
over the next forty years. On the Flexible Displays form, select Poverty from the left-most
category box. Now, the Display Package box will only contain available series related to poverty.
For this example, click on Poverty Percent Less Than $1.25, Log Normal Formulation. The
Dimension Box on the right initially contains a list of 186 countries, ordered alphabetically. In
order to examine poverty across broad regions of the world, change the grouping option. Click
on the Grouping Options menu, and then select Using G-Lists. From the ensuing dialog box,
which contains all of the geographic lists defined in IFs, choose World Bank Developing Regions
(WB Regions Developing). The Horizon box designates temporal dimensions that range from,
2010, the base year, to 2100, ninety years out. Set forecasts to extend to mid-century, to the
year 2050—this will be the default selection. Alternatively, users can change the display horizon
using the Horizon sub-menu option under Display Format —displayed below. The Display Format

menu also includes tools that customize: titles, display intervals, and the type of currency,
which will be set to American dollars as a default.

IF- Flex Packaged Displays
Continue NEEJEMAZTINES Grouping Options  Other Graphs  Explain List  Search

Sel % Title, Display Inkerval, or Year ages. then select one or more files to
dig| _ Currency ho fno of Dienlass srom no od

M oicon [ Dileyfun Horon _
Po  Use estimation to complete data Run File Horizon Choice {With Multiple File Use)

PO Use all available historic data ay USTg LUy vormar
Poveny cess rman 31, cross sectional Formulation
Poverty Less than $1. Log normal Formulation

Poverty Less Than $2, Cross sectional Formulation
Poverty Less Than $2, Log normal Formulation
Poverty Percent Less than $1. Log normal Formulation

Poverty Percent Less than $2. Cross sectional Formulation
Pnvertv Perrent | eas than £2 | nn nnarmal Farmulatinn

Changing Display Horizon in IFs

Centrally located towards the bottom the form, the Scenarios list box is populated with the IFs
Base Case, IFs Working File and other pre-packaged scenario result files (.run) that come loaded
on all versions of IFs—see the figure displayed below. The box assigns a numeric sequence to the
run files. Until the user creates an alternative scenario, the working run (run 0) and the base

run (run 1) are the same. Choose either option to examine the future of poverty under the IFs
Base Case.
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0 - Working File, based on IFSBASE_RUN
1-IFsBase.run

2 - Copy of IFsBase.run

3 - Markets First.run

4 - Policy First.run

5 - Security First.run

6 - Sustainability First.run

Table I_.|neGraph Bar Graph Annotation Map

Run Files and Command Buttons in Flex Display
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Once the desired series, geographic representation, time horizon and run file are selected,
create a line graph. Along the bottom of the Flexible Display are four buttons. Each command
button generates a different display from the selection criteria. Options include: Table, Line
Graph, Bar Graph and Map. (A fifth option, Explain Scenario, describes the highlighted run file.)
Click Line Graph to create the graph displayed below.

Graphical Displey s . T (S et

Continue Save Print Common Display Format

/f Poverty Percent Less than $1.25, Log normal Formulation
= INCOMELT1LN/POP*100[W01%I](WB E Asia&Pac Developing) INCOMELT1 LN/POP*100[WorI%]I(WB Eur&CenAsia Developing)

INCOMELT1LN/POP*100[Working](WB LatAm&Car Developing) INCOMELT1LN/POP*100[Working](WB MdEast&NAf Developing)
+

INCOMELT1LN/POP*100[Working](WB South Asia) INCOMELT1LN/POP*100[Working](WB Afr-SubSahar)
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Base Case Poverty Forecasts for Developing Regions

The line graph offers a simple but powerful message: global poverty eradication efforts should
target two regions, Sub-Saharan Africa, and South Asia. All other World Bank Developing
Regions—East Asia & The Pacific, Latin America & The Caribbean, Europe & Central Asia and the
Middle East & Northern Africa—exhibit extreme poverty rates of less than 10 percent. And this
figure is set to decline over the next 40 years. Standing in stark contrast, nearly half of all
people living in Sub-Saharan Africa live in extreme poverty, and according to the Base Case
forecast, this figure will decline only slowly, reaching 20 percent by mid-century. Trends in
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South Asia are similarly dire, at over 30 percent today, and set to decline gradually throughout
the time horizon.

As a further illustration of Flexible Display features, conduct a comparative analysis of the two
highly impoverished regions. Line graph analysis revealed that poverty is a persistent problem
for sub-Saharan Africa and South Asia. From the Flexible Displays form, select the Poverty
category once again. The previous section discussed poverty in percentage terms. Now, from
the Displays scroll box, choose an absolute formulation, Poverty Less Than $1.25, Log Normal
Formulation. In order to refine geographic representation, select groups rather than geographic
lists. Open the Geographic Options menu along the toolbar, and select Using Groups. From the
ensuing Geography list box, select two World Bank regions, WB Afr-SubSahar and WB South
Asia. (After selecting the first group, hold down the Ctrl key to select the second group.) With
data series, geographic dimension and temporal dimension set, click the Table button, located
at the bottom of the form to generate the figure displayed below. Recall that sub-Saharan
Africa exhibited the most severe case in percentage terms. The tabular headcount display,
however, tells a different story. Over 100 million more people live in extreme poverty in South
Asia than in Sub-Saharan Africa. Along the tabular form toolbar, features allow users to perform
additional comparison. For instance, click Comparison Options, Difference Comparison (b-a) to
quantify the difference in extreme poverty between the two regions.

61



Poverty Less than $1.25, Log normal Formulation

[ | perrr—m—r————

Display Options  Filter Rank Options Pct of Tot. Options
Comparison Options Display Run Horizon

isplays:

WB South Asia | WB Afr-SubSah
Mil People | Mil People
Year | Working |Working
‘overty Less Tha 2010 5146 4263
‘overty Less Tha 2011 485.9 4266
‘overty Percent 2012 47856 4146
‘overty Percent 2013 476.2 4031
‘averty Percent 2014 4626 395.4
‘averty Percent 2015 4496 385.6
‘averty, Millions 2016 4368 379.0
‘averty. Millions 2017 4251 369.5
‘overty, Percent 2018 4145 3626
‘overty, Percent 2019 405.2 356.8
‘overty, Percent 2020 397.2 353.0
elected Pove 2021 3911 3515
2022 386.1 353.3
2023 3826 357.9
2024 378.4 364.2
2025 3731 372.0
2026 359.8 379.4
2027 340.9 3885
2028 3237 397.3
2029 307.4 4016
2030 2921 4015
2031 278.0 398.0
2032 2636 392.0
senarios: 2033 2495 385.0
_Working File, t 2034 2221 3796
|FsBase.run 2035 203.4 376.0
_ Markets First. 2036 1885 3734
- Policy First.rui 2037 175.3 366.9
- Security First. 2038 161.3 362.9
- Sustainability 2039 147.7 357.2
2040 136.7 34956
2041 126.8 339.9
2042 1183 331.2
Scenario M3 2043 107 3223
2044 1048 3139

Table Data in IFs

Along the toolbar, additional features allow users to graph, filter and rank data. And under the
Save option, users can export data and graphics for use in other software. Data can be saved as
an Excel file (.xls) or a comma separated values (.csv) format. And, alternatively, the option Save
Normal View, Save to Clipboard copies tabular data into computer memory, allowing users to
drop the data onto a Excel spreadsheet using Excel’s Paste option—see the graphic displayed
below.

I¥- Poverty Less than $1, Log normal Formulation @ [

Continue Refresh Graph Map Print BSEREN Display Options — Filter
Rank Options  Pct of Tot, Options Comp  Format Options
Display Run Horizon First Year to Save ) D
. S ; L
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WB Afr-SubSah|WH  Save Transpose » Save To Clipboard L
Mil People Mil  Save Transpose and Decompose  » R L
Year |Working Wa  Save Numbers in Single Column L
2005 319.3 4479 nal L
2006 327.4 452 8 L
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Saving Table Data in IFs
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As a demonstration of IFs geographic options, continue exploring poverty trends. Table analysis
identified South Asia as the region poised to encompass the highest number of extremely poor
in the coming years. But, what countries make up the impoverished region? Are certain
countries weighing especially heavily on the forecasts? IFs features a grouping option titled
Decomposed Groups that allows users to select a group and display data for individual member
countries or regions, narrowing the level of analysis. Using Decomposed Groups is a sub-option
under the Grouping Options menu, located in several IFs display screens, including Flexible

Displays—see the graphic displayed below. Once clicked, the Geography box will contain all of
the pre-defined IFs groups.

IF. Flex Packaged Displays
Continue  Display Format el lel =N Other Graphs Explain List  Search

Select one orm  [sing Countries/Regions 1en select one or more fi

display, and cli|__1sind Groups of Display you need.

|
Poverty Gap R Using G-Lists \ distory and Forecast

Poverty Gap Rerauve w31 per vay usmg Log Normal
Poverty Less Than $1. Cross sectional Formulation
Poverty Less Than $2, Cross sectional Formulation
Poverty Less Than $2, Log normal Formulation

Poverty Percent Less than $1. Cross sectional Formulation
Poverty Percent Less than $1. Log normal Formulation
Poverty Percent Less than $2. Cross sectional Formulation
Poverty Percent Less than $2. Log normal Formulation
Poverty, Millions LT $1. Log Normal. History plus Forecast
Poverty. Millions LT $2. Log Normal. History plus Forecast
Poverty. Percent LT $1 Cross Sectional. History plus Forecast

Using Decomposed Groups Menu in IFs

Scroll through the geography list and select WB South Asia. Now, from the Displays box, select
Poverty, Millions LT $1.25, Lognormal Formulation, History Plus Forecast to generate the line
graph displayed below. Clearly delineate the boundary between historical data and forecasts by
inserting a vertical line at the base year, under Display Format.
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The line graph identifies an imbalance in country size. With a massive, growing population,
India’s contribution to absolute poverty in South Asia dwarfs all others; in 2010 over 400 million
Indians subsisted on less than 1.25S per day. The next closest country is Bangladesh, which is
home to over 60 million people living in extreme poverty. The other members of the South Asia
group—Afghanistan, Bhutan, Maldives, Nepal, Pakistan and Sri Lanka—contain to less than 40
million extremely impoverished people each.

5.3 Graphical Forms

This section will discuss graphical tools accessible from the Flexible Displays screen. (Note that
these tools appear throughout the model, including in Analyze Across Countries (Cross-
Sectional), Analyze Across Time (Longitudinal), and Self-Managed Display.) From the IFs home
screen, open the Display sub-menu, and select Flexible Displays. Command buttons that
generate line graphs and bar charts appear along the bottom of the ensuing form. And on the
toolbar, the option Other Graphs contains links to pie charts, radial diagrams and scatter plots.

[ st e N -
Continue Display Format Geography Options [ Other Graphs | List Features Search
Pie

Display Categories: 3 Geography:
o Afghanistan -
Agriculture Scatter Plot ‘'oduction by Type [ |Albania
Conflict T TAgricultural Demand Algeria =
Country Profile Agricultural Exports Angola
Development Agricultural Exports and Imports Argentina -
Distribution Agricultural Imports Armenia
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Economy Productivity Agricultural Supply and Demand Elements Bangladesh
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Education Agricultural Yield Change from CO2 Belarus
Education Forecasts by Others AIDS Death Rate as Percent of Population Belgium
Education Primary L AIDS Death Rate as Percent of Population, History and Forecast Belize
Education Secondary AIDS Deaths, History and Forecast Benin
Education Tertiary Area Equipped for Irrigation (Hectares) Bhutan
Energy Births and Deaths per year Bolivia
Energy Forecasts by Others Births per year Bosnia
Environment Body mass index (BMI) Botswana
Forecasts by Others Calories per Capita Brazil
Globalization Calories per Capita History plus Forecast Brunei
Governance Capital per working aged person Bulgaria
Government Finance Capital Stock Burkina Faso
HD Multivariate Report Capital Stock in Agriculture Burundi
HD Report 2 Carbon Dioxide in Atmosphere, Parts per Million 2 Cambodia 2
Horizon: Scenarios:
2035 -
1-IFsBase.run
2 - Markets First.run
3 - Policy First.run
4 - Security First.run
5 - Sustainability First.run

Table | Line Graph | Bar Graph | Explain Scenario

Map

IFs Flexible Display: Graphs
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5.3.1 Line and Bar Charts

On the bottom of the Flexible Displays form, the first graphical display feature creates line
graphs. As an illustration plot a line graph of a power index. In the Display Categories box,
highlight Power. The contents of the Display box will change to include representations of
power, military spending and technology. Select the data series titled Hard or Capabilities
Power. To see exactly what this series measures, click List Features from the toolbar, and select
Explain List. The ensuing form indicates that the series is an index, recorded as percent of global
power. For additional information click Data Information. The extended definition lists index
components: military spending, GDP at market exchange rates, GDP at purchasing power parity,
and population. Click Continue to return to the Flexible Displays form. Now, for the geographic
dimension select three countries, the United States, China and India. Do not change the default
time horizon, 2050, or the scenario dimension, IFs Working File. Click the Line Graph button to
product the graphic displayed below.
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IFs Flexible Display: Line Graph

Options on the line graph form allow users to customize the graphic. From the left, the first
toolbar option, Continue, navigates back to the previous screen. The second option, Save,
exports the image either to the clipboard, or as a separate file—file formats include .emf, .wmf,
.bmp, .jpg, and .png. Print, the third option, sends the image to the printer. The fourth option is
a toggle between Common/Scale. When scaled is active (and thus visible on the toolbar) the y
axis reflects data values, and when common is active, values are modified to range from 0 to 1.
And the fifth option, Display Format tailors all visible display elements, from titles and run
horizon, to legend characteristics.

Additional features are linked to the plot area. Left clicking on the graph allows users to zoom
in, and hovering over a data point displays the associated value. Right clicking in the plot area
brings up a set of customization options: Viewing Style menu sub-options control color
schemes, shadow effects and border definition; Border Style sub-options format the box
surrounding the plot area; Font Size sub-options set all text to either small, medium or large;
Sub-options under Legend Style control the position of the legend on the form; Numeric
Precision set the displayed data to zero, one, two or three decimal points; Plotting Method sub-
options allow users to add additional elements to the graph. By default Points + spline will be
active. However, additional settings add lines of best fit, or even replace lines with bars or area
graphs, changing the display type altogether; the next sub-menu heading Data Shadows,
toggles between standard shadowing, 3-D shadowing or no shadowing at all; Grid Options
control the presence of vertical and horizontal lines in the plot area, as well as line width; the
Graph and/or Table sub-menu option allows users to add a data table beneath the plot, or
replace the graph with a data table; Undo Zoom restores initial zoom settings; Maximize shifts
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to full-screen mode. And the sub-menu option Customization Dialogue brings up a pop-up box
containing all of the features listed here.

The line graph displayed above tells a story of power transition. In 2010, the United States
scores highest of the three countries on the material power index. After 2025, however, China
takes the lead. As a demonstration, use the zoom function to pinpoint the exact year in which
the transition takes place. First zoom in to the intersection of the lines representing the United
States and China. Click the plot area, create a box with the cursor and drag to cover the area of
interest. Hover over the data points to see the value of each country’s index during the
transition year

As a further demonstration, change the display of hard power in China, India and the United
States to a bar chart. From the line graph form, click Continue, located on the toolbar. Now click
the Bar Graph command button—located on the bottom of the Flexible Displays form—to
create the graph displayed below. The bars retell a story of increasing Chinese power, and the
United States’ decline. Customization options located along the toolbar, and in the plot area,
are identical to those discussed above, for line graphs.
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IFs Flexible Display: Bar Charts

5.3.2 Radial Diagrams

On the Flexible Displays form, the toolbar option Other Graphs links to radial diagrams, pie
charts and scatter plots. This brief exercise will use the radial chart feature to create
governance profiles. From the IFs home screen click Display, and select Flexible Displays. Scroll
through Display Categories, and highlight Governance. The Displays list will change accordingly,
to include variables related to democracy, freedom, gender empowerment, corruption, and
government performance. For this example, select the display titled, Governance Triangle
Security, Inclusion Security, Total Indices. For comparison, select a group of countries likely to
exhibit dissimilar governance scores, say, Bahrain, Iraq, Kenya and the United States. In order to
select multiple countries, after selecting the first country hold down the Ctrl key, then select
the others. Set the year 2010 as the time horizon. Now, click Other Graphs along the toolbar,
and select Radial. Bring clarity to the ensuing graphic by modifying format options. Click
Multiple Graphs, and then Variables per Graph. By default, the following input box will contain
a six. Chose three instead, and click OK to generate the graph displayed below.
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Each of the four countries is represented by a triangle, with vertices corresponding with
security, capacity and inclusion. The farther from the center the vertex, the higher the
associated governance score. It is clear from the radial diagram that, as would be expected,
Bahrain, USA, Iraq and Kenya have different governance profiles. The highly developed USA
exhibits high scores across the governance indices. Bahrain fares similarly well on capacity and
security, but much lower on inclusion. Both Iraq and Kenya surpass Bahrain on the inclusion
measure but struggle to attain capacity and security. Iraq fares particularly poorly on the
security index. The single graph approach facilitates direct cross-country comparison. As the
number of countries rises, however, the display becomes cluttered. Again select Multiple
Graphs, and click display in different graphs to generate the graphic displayed below.
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5.3.3 Scatterplots

On the Flexible Displays Form, the second option under Other Graphs displays data as a
scatterplot. As a demonstration, create a scatterplot of total fertility rates and GDP per capita.
From the left-most box, select two categories, Economy GDP per Capita and Population. (After
selecting the first category, hold down Ctrl while selecting the second.) Now the Display box will
contain data series belonging to both categories. Select GDP Per Capita at PPP and Fertility
Rates, and then, for the geographic dimension, select all countries. With Geography options set
to Using Countries/Regions hold down the Shift key to highlight all 186 countries, or as a short
cut, double click the Geography box’s title to highlight all countries. As an alternative, set
Geography options to Decomposed Groups and select World. Without changing the default run
file, Working File, click Other Graphs, and select Scatter Plot to produce the graph displayed
below.
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IFs Flexible Display: Scatterplot

Toolbar options allow users to customize graphical elements and play longitudinal movies: from
the left, the first toolbar option, Continue, returns to the previous screen; the Save and Print
toolbar options function identically to the corresponding options on line graphs and radial
diagrams; Control Time allows users to advance through IFs forecast years. Advance and
Regress move forward and backwards through time, at 5 year increments. And Go To Certain
Year, displays data for any forecast year; Grouping options control levels of geographic
aggregation; Analysis fits statistical relationships to the data, either linear, logarithmic,
exponential, power, polynomial or logistic relationships; the next toolbar option, Display
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Format, includes customization option affecting titles, run horizon, legends, and the axes;
Tracing, when activated, traces the path of each country during a longitudinal movie; the Points
and Labels toolbar option allows users to hide data points or associated labels from the
scatterplot; Bubble Diameter adds another data element to the display; Swap switches the x
and y axes; and the final three toolbar options—Play (From Current Year), Play (From First
Year), and Stop—control longitudinal movies. For further discussion of movie and bubble
diameter features, and an accompanying demonstration, see the Data Analysis section.
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5.4 Geographically-fixed Displays

The second option on the Display menu offers a pre-constructed set of graphics. Whereas
Flexible Displays allow users to customize geographic representation, the geographically fixed
displays are, as the name indicates, fixed. However, each item on the list of fixed displays tells a
story of potential human development. The feature can serve as an initial, exploratory phase of
forecast analysis. From the IFs home screen, click Display and then Geographically-fixed
Displays to reach the form displayed below:

[& Geographically-fixed Displays =i
Continue Display Format
Displays: Categories:
OPEC and OECD Shares of Global Oil Production. History and Foreca ~
OPEC MidEast Oil Prod Percent World, History and Forecast Development
Percent of World Children Entering Primary School Distribution
Percent of World Children Malnourished Economy
Population by IMAGE Region Economy Finance Internal
Population growth rate in UNEP GEO Regions Economy GDP

Population in IMAGE Regions, History and Forecast
Population in UNEP GEO Regions

Population in UNEP GEO Regions and Subregions
Pupulﬂhun with <1.25$ per Day. Developing Regions

. History plus Fi Asia & Pacific
Pupulullun History plus Forecast. UNEP Africa
Population. History plus Forecast. UNEP Europe
Population. History plus Forecast. UNEP Latin Am & Car
Population. History plus Forecast. UNEP North America

Economy GDP per Capita
Economy Value Added
Education

Energy

Environment
Globalization
Governance
Infrastructure

Knowledge Society

Population, History plus Forecast, UNEP Polar Population
P i History plus F West Asia | Poverty
F Power

Poverty WB GDP Table $2, History plus Forecast CS
Poverty WB GEP Table $1.25%. Hi plus Forecast CS

- stol
Poverty WB GEP Table $1.25. History plus Forecast LN
Poverty WB GEP Table $2%. History plus Forecast CS
Poverty WB GEP Table $2%, History plus Forecast LN
Poverty WB GEP Table $2, History plus Forecast LN
Power Component Weightings
Power of Different European Union Groupings
Power of Leading Actors 2

1-IFsBase.run
2 - AUAgComplete.run
3 - AUComplete.run

Table | . LineGraph Bar Graph | Enplain Scenario

Geographically-Fixed Displays

Similar to Flexible Displays, the Geographically-fixed Displays form consists of several scroll
boxes. Located on the right, the Categories box contains display groupings, by theme. By
default the All category will be selected, so the Displays box to the left will contain all available
pre-constructed displays. The box below Display designates the run file, from the Working File,
IFsBase, and alternate scenarios. For any set of specifications, several command buttons along
the bottom of the form generate tables, line graphs and bar graphs. Again, as on the Flexible
Displays form, Display Format sub-options customize: titles, display intervals, the currency and
time horizon.

As a demonstration, use geographically-fixed displays to explore poverty trends in South Asia.
First select Poverty from the Categories box. The ensuing set of displays will include several
formulations of poverty, plotted for a geographic list titled, WB GEP—the acronym stands for
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World Bank, Global Economic Prospects. For this example, select Poverty WB GEP Table
$1.25%, History plus Forecast LN. Click Plot to generate the graph displayed below.
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Geographically Fixed Displays, Poverty In World Bank Global Economic Prospects Regions

The line graph highlights the importance of India and China in the global drive to eradicate
extreme poverty. Before the turn of the 21" century, more than 40 percent of the people living
in the two countries subsisted on less than $1.25 per day. Recently, booming economic growth
and industrialization have pushed poverty figures down in China. India, however, has continued
to exhibit high levels of poverty. And according the IFs Base Case forecast, poverty rates in the
country will decline gradually.

77



5.5 Basic Report For Countries/Regions

From the IFs home screen, the third menu sub-option under Display is Basic Report For
Countries/Regions. This feature provides an overview of where a region is today, and where it
appears to be heading. The report table contains important variables across all of the IFs
modules. Open the Display menu and click Basic Report For Countries/Regions to reach the
form displayed below.

[ Basic Report C=faf ]
Continue View Explain Scenarios  Use Groups  Switch to Report 2 Switch to Multiple Grids  Display Report for Printing  Define Report
Countries or Regions Select File: Double Click on name for table - Right Click for full name.
v |0 Warking File, based on IFSBASE.RUN ~|

ULTURE
‘Agricultural demand - Mil Met Tons
Crop - Agricultural imports - Mil Met Tons
Crop - Agricultural production - Mil Met Tons K .
|Crop - Agricultural exports - Mil Met Tons 27 1424 187.1 2114 1837
Vield in agriculture - Tons/Hectar 2.957 3178 3533 3. 3@‘ 3.464
[
ECONOMIC |
Private ~Billon § 9267, 3907, 19007 29578 42480,
Gross domestic product - Billon 2005§ 1@ 17337 30721] 45208 80979
Gross domestic product at PPP - Billion 2005% 13038 17337 30721 45208 80979
GDP per capita - Thousand 20058 419 51.8 825 11456 1911
GDP per capita at PPP - Thousand 20058 2 51.8 825 11 ﬁ‘ 191.1
GDP annual growth rate - Growth Rate 2.365 23 2571 2105 1.197
level index, base years values from 0-100 4757 78.09 8471 831 30.98
[net of transters) - Billion $ 2341 2783 4961 7340
Govemment expenditures - Billon § 5536, 3546, 6793 10920 20635
- Billion $ 1345 3055 5910 11097 23107
Knowledge society index; base year 0-100 (better) - Indt 7259 82.76 8763 91.07 36.41
iMports - Billon § 2200 1605, 4136 9834, 22777
eXpotts - Billon § 1619 31 SE\ 4980 6727, 25239
[ENERGY |
Energy imports - Bil Barr OE 5.26 10.34 12.95] 11.26 712
0l - Eneray production - Bil BOE 2.44 1 Zﬂ 113 0.522 0.059
Energy price - Base 100 100 1128 1742 2208 267.9
Energy demand ratio to GDP - BOE/Thou § 1.256 1.184 0.825 0553 0.24
Energy exports - Bil Barr OE 1.429 0544 0.469 0.401 0227
|ENVIRONMENT 4‘
Annual carbon emissions from fossil fuels - Billion Tons 1.482 1.772 2.026] 1.541 0.893|
Forest - Land - Mil Hectares 3036 2975 3001 3039 312
Water usage, annual - Cubic Km 477 560.4 617.8 610 6306
POLITICAL, DOMESTIC
Freedom House freedom indicator (higher is more democ 14 14 14 4 14
balance [deficit if negative) - Bilion $ 1340 -202 -278) 2] 716
Unskilled - Household dividends and interest (from firms] 309 382 643 &Ts‘ wz@!
Unskilled - Household social security payments to gover 553‘ 394‘ 724 1174‘ 2309‘ v

Basic Report for Countries/Regions

The basic report form contains a selection of development indicators across systems. The left-
most column, titled DEF, lists variables, by category—Agriculture, Economic, Energy,
Environment, Political, Population and Social. The five remaining columns hold a value for
2010, and forecast values for the years 2020, 2030, 2040 and 2050. Note that, for each variable,
units are listed along with descriptions in the DEF column. (Because so many series are
displayed side by side, it is important to keep units straight.) At the top of the form, input boxes
control the active country or region, and run file.

As an illustration, generate a basic report for the South Asian country with the highest poverty
headcount, India. By default, the Countries or Regions Box in the upper left-hand corner will
contain the country last clicked on the world map—in this case, the United States. Click the
down arrow, scroll to India and press the Enter key. Values in the table will change accordingly.
On the Basic Report form, scroll down to the Population column. Here a selection of series gives
an overview of potential future trends in births, deaths, life expectancy, total population and
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growth rates—see the figure displayed below. Beginning in 2010 at 1.225 billion people, the
Indian population reaches over 1.6 billion by 2050 in the Base Case. The Population Growth
Rate row indicates a steady decline in the percent growth in population. Interestingly however,

the growth rate in urban population outstrips overall growth rates by roughly 1 percentage
point throughout the time horizon.
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POLITICAL, INTERNATIONAL 4 4
Aid (foreign), net - Billon 26 303 3.26 335 319
Power index [percent of global total] - Index 7.34 8.08 318 1024 115

|
POPULATION [

|Bitths - Mil People 26.74) 24.% 21.54 2181 2045
Crude bithrate - Per Thous 21.84 17.93 1 12.42
Deaths - Mil People 1019 10.72 134
Infant mortality rate per 1,000 ive bitths - Per Thous 5067 3083 1
Total - Life -Years 65.09]

childien as percent - Percent
Population - Mil Peaple

Population in utban areas - Mil People
Population in urban areas, growth rate - Percent

SOCIAL
Calories per capita available - Per Cap/Day

Literacy, of papulation, 15 and older - Perce,
Total - index - Index
Physical quality of lfe index - Ind Mar 100

Total - Survival/sell-expression inde - Index

Total - Traditional/Secular Rational index - Index 0.2507

Basic Report for Countries/Regions: India

5.6 Specialized Displays

The fourth menu sub-option under Display is a list of specialized displays for issues analysis.
This set of data visualization tools compliments the graphics and tables that are available
through Flexible Display and Geographically-fixed Display, discussed above. From the IFs home
screen, open the Display menu and select Display Specialized Displays For Issues. The
subsequent list includes 22 displays, across several issue areas—see the graphic displayed
below. Alternatively, users can access a truncated version of the specialized display list by
clicking anywhere on the home world map image. This section will walk through several of
these features, continuing the investigation of human development indicators in India. Several
specialized displays are available that are not covered here, including: Birth Cohort Information,
Costs of Education, Mortality and Disability, Country Profile, Infrastructure Profile, Social
Accounting Matrix, World Bank Financial Flows, World Values Survey, and Advanced
Sustainability Analysis. For a thorough explanation of these features, see the specialized display
section of the IFs Help System, available at
http://www.du.edu/ifs/help/use/display/specialized/index.html.
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5.6.1 Specialized Displays: Population

The first thematic category on the dropdown menu is Population, which contains three
specialized displays. First, Population by Age and Sex, a set of population distributions often
used by demographers; second, Birth Cohort Information, a generational breakdown of regional
populations; and third, a micro-level analysis of fertility patterns, Cohort Display. This manual
will focus on the first feature. From the Specialized Displays For Issues sub-menu, click
Population By Age and Sex to reach the form displayed below.

Population Grap (S )

Continue Distribution Type Show Numbers Using Countries/Regions Change Display Advance Regress Print Save About Population

Population Distribution for USA in Year 2010 [Base Case]
[ | [
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0-4

Population in Millions

Specialized Population Displays: Age-Sex Distribution

The Specialized Display Population By Age and Sex is a set of several distributions. By default,
the form will display population distributed by age, in the year 2010, for the country last
selected on the world map—here, the United States. A set of horizontal bars—blue for males,
green for females—signifies the size of 22 age cohorts, presented in ascending order along the
left-hand side. Cohorts range from ages 0-4 to older than 100. And IFs forecasts are linked to
the age distribution. Buttons along the toolbar control the flow of time: Advance moves 5 years
forward in time, up to the year 2100, and Regress moves 5 years backwards in time. Under the
first toolbar option, Distribution Type, users can choose to organize the specialized display into
a population pyramid, or through the fertility distribution and mortality distribution features,
explore drivers of population change. For any of the four display types, additional features
allow users to print the graphic, save to a file or the clipboard, and customize display elements.
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As a demonstration of the specialized population display functionality, explore various
distributions of India’s population. From the initial Age Distribution form, click Change Display
along the toolbar, and select Change Country/Region. A scroll box containing all 186 IFs
countries will appear on the right of the form. Select India, and the population graphic will
change accordingly. The length of the bars will remain roughly constant, but note the new
horizontal axis: whereas in the United States the highest value is 14 million, the highest value
for India is 50 million. Aside from an increase in total population, the Indian graphic tells an
interesting story about gender. All age cohorts below 60-64 exhibit a pronounced imbalance
between males and females. In order to quantify the overrepresentation of males, click the
toolbar option Show Numbers. A table will appear on the right side of the form. Younger
cohorts, beginning with 0-4 and on through 45-49, include 5 to 6 million more Indian males
than females.
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To further explore nuances of the Indian population chose an alternative distribution type.
From the Age Sex form, with India highlighted, select click Distribution Type and then
Population Pyramid to generate the graph displayed below.

Continue Distribution Type Show Numbers Using Countries/Regions Change Display Advance Regress Print Save About Population
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Specialized Population Displays: Population Pyramid

The population pyramid display facilitates comparison between genders and age cohorts. In
the Indian case, as discussed above, males outnumber females. And, the younger cohorts—0-4
through 20-24—are significantly larger than the other, older cohorts. This phenomenon is often
referred to as a youth bulge. A large population entering their working years can be a boom to
economic growth or a source of social tension, depending on labor market performance. How
long is India’s youth bulge likely to persist? From the toolbar, click the Advance button 8 times,
to reach the year 2050—see the graph displayed below. By mid-century the population bulge
has shifted upwards; the populous youth cohort is now entering middle age. The new
population pyramid shape indicates that, throughout their lives, the younger generations have
had fewer children than their predecessors.
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Specialized Population Displays: Population Pyramid
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The two remaining distribution types—Fertility Distribution and Mortality Distribution—capture
drivers of population: births and deaths. Keeping India as the active country, click Distribution
type from the dropdown menu, and select Fertility Distribution. Represented by horizontal
bars, the ensuing form captures the annual births per 1000 women by age cohort. As would be
expected, the majority of babies are born to mothers in there 20’s, and very women over the
age of 45 give birth. Analysis of the population pyramid suggested a decline in Indian fertility
rates over time. To validate this impression, click Show Numbers for 2010 and view birth figures
for cohorts 15-19 through 30-34. Then, from the toolbar click Change Display, and select Set
Year. In the ensuing dialogue box, enter 2050. Now, display fertility numbers in a table, and
compare results against the 2010 figures—see the graph displayed below.
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Specialized Population Displays: Fertility Distribution
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5.6.2 Specialized Displays: Education Cohorts

On the Specialized Displays For Issues drop-down menu, the second thematic category,
Education, includes a pair of features: Education By Age Sex and Level, and Cost of Education.
This specialized display adds another layer—educational attainment—to the age cohort
features of the population pyramid. From the Specialized Displays sub-menu, click Education
By Age, Sex and Level to reach the form displayed below.

1B Ecucation by Age, Sexand Level Ittt |l )
Continue Distribution Type Show Numbers Using Countries/Regions ~Change Display Advance Regress Print Save About Education Cohorts
Human Capital Distribution for USA in Year 2010 [Base Case]
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Specialized Population Education By Age-Sex Cohort

The Education by Age, Sex and Level form is a modified version of the population pyramid.
Again, horizontal bars represent millions of men and women in 22 age cohorts, appearing in
ascending order along the left side. On each bar, color-coding indicates the highest level of
completed education: grey for children too young to attend school; red for less than primary
education; green for primary education; yellow for secondary education; and, finally, blue for
completed tertiary education. (Note that IFs captures educational system information for each
country—e.g., the grades that constituent primary education are not the same in China and
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South Africa.) With the exception of Distribution Type, the toolbar options are identical to those
on the population pyramid display. Users can generate a table, customize display elements,
change countries or groups, advance and regress time, print the graphic, or save the graphic to
a file. However, nine unique displays are located under Distribution Type. By default, the first,
All Levels of Education All Age Cohorts, will occupy the form. The next four displays provide
graphical representations of individuals who have completed less than primary education,
primary or more, secondary or more, and tertiary education. Users can utilize these forms to
produce a demographic profile of, say, tertiary graduates in a country or geographic region of
interest. The sixth, seventh and eighth menu sub-options each focus on a subset of the
education pyramid, levels of education attainment held by people in their working years, age 15
to age 69. And the final option, Comparative Display, produces several pyramids on a single
form.
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As an illustration, explore future educational attainment patterns for India. On the Education by
Age, Sex and Level form, click Change Display, and select Change Country/Region. A scroll box
will appear on the right side of the form. Select India, and the education pyramid will change
accordingly. Perhaps the most striking element of the graphic is an educational gap between
men and women. From age cohort 15-19 onwards, a greater number of women have attained
no education or less than primary, as signified by red coloring. Next, click Distribution type from
the toolbar, and select the last option, Compare Countries, to generate the graph displayed
below. Despite its name, this display facilitates either cross-country comparison, or comparison
across time in a single country. Scroll through and select India in each of the four input boxes.
Set the first year dimension to 2010, the second, to 2015, the third to 2020, and the fourth to
2040.

I Ecucation by Age, Sex and (=38
Continue Distribution Type Using C i gi G ive Scaling Off Print Save About Education Cohorts
[india | Jamo =l Show Data [india ~|  Jams ~| Show Data
100+ R R
95-99 | Population-Education
" gg ‘; . Distribution
am 80- 84 - Base Case
.- 75-79 - (Millions)
— — 70- 74 — —
— — 65- 69 — — Childhen
I — 60- 64 | S
I — 55-59 | ——
| I — 50- 54 1 — —
| S E—— 45-49 1 —— ——
1 I EE— 40-44 L] I E——
S E— 35-39 - - No education or
= =2 Ea e — pl
f 1 20' 2 ' 1 primary
7999 education
10'5 ‘; W Completed
0' 1 primary
70 ol 2 2 4 0 4 2 42 % 70 -4 107 42 2 14 14 4 28 2 %= 70 education only
r T T T T T T T T 1 r T T T T T T T T 1
Male India (2010) [Base] Female Male India (2019) [Base] Female
ndi RS =] ShowData [india T =l ShowData fompieed
100+ | secondary
I 95- 1 education
.". 32' -"_ W Completed
-—— 80 —— through tertiary
I — 75 | —— education

~
=]
—

9
4
-39
- 84
i
| — — 65- 69 1 e —
1 I E— 60- 64 I
1 e E— 55-59 [ ] T E——
[ - 50- 54 - -
- - 45-49 - -
- - 40-44 - —
- - 35-39 = I E— —
— — 30-32  w—m 1 —
—-— — 25-29  wmmm — E— —
[ — E— 0 20-24 m ' — u
15-19
10- 14
5-9
0-4 o5 Iy p- - S

L 2 r:s " o " % 2 £ o
T T T T T T T T
Male India (2030) [Base] Female

3 I o 23
T T T T T T
Male India (2040) [Base] Female

Specialized Display Population Education By Age-Sex Cohorts

89



The four snapshots of Indian educational attainment, taken at ten year intervals, tell several
stories. First—as discussed in the previous section—the India of 2010 features a large youth
bulge. As the decades roll by, and fertility rates decline, the bulge moves up the demographic
pyramid. Secondly, according to IFs Base Case forecasts, the gender gap in attainment narrows
over time. By 2040, college-aged people, those aged 17-24, have nearly attained gender parity,
at least in terms of individuals will less than primary attainment.
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5.6.3 Specialized Displays: Health

On the Specialized Displays For Issues drop down menu, the third thematic category, Health,
includes four features: Mortality By Age Sex and Cause, a distribution of deaths; Mortality
Display, an alternate death distribution; J-Curve; Mortality and Disability Years; and Health
Proximate Driver Display. From the drop-down menu under Health, select the first option to
reach the form displayed below.

IR raty by A, S an o
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Specialized Display: Mortality Distribution By Age and Sex

The mortality distribution displays death rates by age group, across three broad categories, and
both genders. 21 age cohorts appear along the left side of the form, in ascending order, from
infants through 95-99. For each cohort, a horizontal bar indicates number of deaths per 1000
people—also referred to as crude death rate. Across horizontal bars, yellow corresponds to
death by communicable diseases, blue to death by non-communicable diseases and red to
deaths caused by injuries. Options along the toolbar are similar to those featured on the
population and education distributions—discussed above. Users can generate a tabular data
display, customize display elements, change geographic representation, progress through
forecast years, print the graphic, or save the graphic to a separate file. However, several
additional tools are unique to the health distribution form. The option Show Factors, allows
users to view the composite parts of the three mortality categories. Change Scale allows users



to fix the scale, located at the bottom of the form. The Using Normalization switch, when
activated, adjusts the sum of the deaths to match death figures produced in the IFs population
module. And, a final option, Include 100+ Age Group, as the name indicates, adds a group at the
top of the cohort list. Again like the distributional displays for population and education, the
specialized health form contains several displays, located under the Distribution Type option.
By default the graph will depict the first option, All Types of Mortality. The next three types are
subsets of the full mortality distribution, highlighting death rates by communicable disease,
non-communicable disease and injuries. Users may be particularly interested in the fifth, sixth
and seventh display options; they produce a mortality distribution for each broad category,
disaggregated by specific cause of death. The final option, Compare Countries, facilitates either
cross-country, or longitudinal comparison across time, within a single country.
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As a continuation of the demonstration running through this section, create several mortality
graphs for the country of India. From the Mortality by Age, Sex and Cause form click Change
Display and select Change Country/Region. From the ensuing scroll box select India, and the
distribution will change accordingly. The graph indicates that, across Indian cohorts, people are
dying from communicable disease, non-communicable disease and, to a lesser extent, injuries.
But looking at a single country in isolation can be misleading. Is India’s mortality distribution
typical? Is the scale of crude death rates high or low? Compared to what baseline? In order to
put the data in perspective, create a comparative display. From the toolbar, click Distribution
Type and select the last option, Compare Countries. From the first input box—located in the
upper left-hand corner—select India. For the second and third displays select two highly
developed countries, the United States and Canada. And for the final display select China, a
fellow BRIC country. Set the four year dimensions to 2010—see the graphic displayed below.
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Specialized Display: Mortality Distribution By Age and Sex: India, China, USA, Canada

Several points of interest stand out on the comparative mortality display. The three additional
country distributions provide a benchmark for the Indian case. Understandably, it appears that,
compared to highly developed countries, India’s crude death rates are high. Compared with
China, however, India’s rates are lower, with the exception of the Infant age group. And
secondly, the number of deaths in India attributed to communicable disease appears high, even
compared to a fellow BRIC. This initial analysis suggests questions for further research. What
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communicable diseases account for the high mortality rate, across the general population, and
especially among infants?
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5.6.4 Specialized Displays: Millennium Development Goals

On the Specialized Displays for Issues menu, the fifth thematic category is Millennium
Development Goal (MDG) Display. This category helps users explore the uncertainty around the
Millennium Development Goals, through two distinct features: Millennium Development Goals
and Poverty Level Display. Initially, the first feature, the MDG display screen, displays the first
MDG goal: reducing poverty to half of its 1990 value, by the year 2015. Vertical bars represent
the percentage of the population living in extreme poverty for each year. (If a bar is missing,
data for the corresponding year are not available.) Three trend lines are imposed atop the bar
graph. First, a red line represents the country or group’s historical trajectory. Connected to the
end of this line, a purple line plots future trends, according to the IFs Base Case scenario. Third,
and cutting across history and forecast years, the green trend line represents the path
necessary to accomplish the MDG target. Input boxes along the top of the form control the
active goal, target, indicator, and geographic dimension. And options along the toolbar facilitate
further customization and comparative analysis.

As discussed previously, South Asia is home to the largest number of extremely poor people in
the world today, a distinction that will persist into the future. As a demonstration, examine the
region’s progress towards the first MDG target. From the toolbar, click Use Groups to toggle the
available geographic representations. Open the scroll box, located in the upper-right-hand
corner of the form, and select South Asia. The bar graph will change accordingly—see the graph
displayed below. Historical data shows that despite a steady decline in poverty rates, the region
is not on track to reduce poverty by half by 2015. Furthermore, the goal will remain out of
reach until around the year 2020, according to the Base Case trends line. To identify the exact
year in which, at the current pace, South Asia will achieve MDG goal 1, create a table. In the
area labelled Display, activate the Data radio button. The ensuing table includes rows for
historical and future trends as well as the MDG trend. Highlight the MDG Estimates Column,
and scroll down to the year 2015; this value would satisfy MDG target 1. Now, search the IFs
Working column to locate the target value. Another important take-away from that graphis a
lack of data availability more recent than 2005. The region has exhibited progress toward
meeting the goal of halving their 1990 poverty level by 2015, but more remains to be done.
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5.6.5 Specialized Displays: Performance Risk Evaluation

On the Specialized Displays for Issues menu, the fifth thematic category, General Performance
Analysis, includes 3 features: Performance Risk Analysis, an investigation of specific points of
instability for each country or region; Power Contribution Display, a nuanced look at quantifying
material power; and a guided scenario creation resource, titled Evaluate Priorities. This section
will focus on the first option only. On the IFs home screen, select Display, the specialized issues
sub-menu option, and then Performance Risk Evaluation to reach the form displayed below.
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Performance Risk Analysis Goals Specialized Display in IFs

For IFs countries and regions, the form evaluates performance across the following categories:
Governance Security, Governance Capacity, Governance Inclusion, Population, Environment,
International, Economy, Health and Education. And each category is comprised of
subcomponents, displayed in the first column. For example, population performance consists of
two age-related indicators, Youth Bulge and Elderly Bulge, as well as Urbanization Rate. Cells in
the second column contain the value for the associated indicator, along with color-coding.
Neighboring columns provide a benchmark for comparison. Min Level and Max level contain
the highest and lowest values exhibited by any country. And Global Rank contains ordinal
rankings for the active country or region. Proceeding from the left, the seventh column, Goal
Level, contains a target value that, for each indicator, represents good performance. If the
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observed value meets or surpasses the goal, the color-coding will be green. If the value falls
slightly short of the goal, the coding will be yellow. And if the value is far short of the goal,
coloring will be red, indicating a risk alert. Three scroll boxes along the top of the form allow
users to specify the active country or region, year and run file. Additional features located along
the toolbar save or print the graphic, toggle between countries and groups, and facilitate
comparison by country and by scenario.

As an illustration, produce a risk analysis form for the largest country in South Asia, India. Open
the Countries or Regions scroll box, select India, and the table will change accordingly. The color
coding system provides an immediate sense of potential sources of risk. Of the 23 performance
indicators, six are highlighted in red, signifying an alert: internal war, gender empowerment
level, water use, poverty level, infant mortality and malnutrition. Now, open the Select Year
scroll box and chose 2050. Forty years on, only four indicators are flagged as alerts. India still
faces risk from internal war, gender empowerment and water use. However, a new source of
instability has arisen: climate change. In 2010, Indian challenges cut across subsystems. Over a
longer time horizon, however, policy makers may want to focus on gender empowerment and
water conservation efforts.
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5.6.6 Specialized Displays: Development Profile

On the Specialized Displays for Issues menu, the seventh thematic category, Economy, includes
four features: Development Profile, a deconstructed analysis of economic growth; Social
Accounting Matrix; Financial Profile, a breakdown of internal and externally held public debt
and trade balances; and World Bank Financial Flows. This section will focus on the first option.
From the IFs home screen, open the specialized display menu and select, Development Profile.

The Development Profile decomposes economic growth into four categories: Human Capital,
Social Capital, Physical Capital and Knowledge. The first column on the form lists the
components that make up each category. For each indicator, the second column includes the
computed value, for the active geographic region, year and run file—as specified by the scroll
boxes located along the top of the form. From the left, cells in the second column contain the
expected value of each indicator, given the region’s GDP Per Capita at Purchasing Power Parity
(PPP). And, the fifth column indicates the contribution to annual growth (percent)—note that
the figures are a percent of over overall GDP.

As an illustration, identify lags and contributing factors to Indian GDP growth. Open the
Countries or Regions scroll box and select India to generate the table displayed below.
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The Contribution to Annual Growth (Percent) column provides insight into Indian economic
performance. The first category, Human Capital, receives a value of -.094, indicating a drag on
growth of nearly 1 percent of GDP. Consulting the first three columns, in India, educational
attainment, spending on education and spending on health are lower than expected, creating a
lag on growth. However, the country’s life expectancy value is higher than would be expected.
The three other categories—Social Capital, Physical Capital and Knowledge—contribute
positively to growth. Across Social Capital components, India’s computed value exceeds the
expected for freedom, government effectiveness, corruption and economic freedom,
culminating in an annual growth boost of .079 percent. Similarly, India’s score on Infrastructure
Index, Traditional contributes nearly half of a percent to economic growth. And spending on
research and development, the subcomponent of Knowledge, contributes nearly a quarter of a
percent to growth. For a discussion on growth accounting, and the IFs economic model in
general, see the standalone economic module documentation.

5.6.7 Specialized Displays: Informal Economy

In the Specialized Displays for Issues drop-down menu from Display on the Main Menu, the
seventh thematic category, Economy, includes multiple features, including: Development
Profile, a deconstructed analysis of economic growth; Growth Accounting, a decomposition of
economic growth into its major categories; Social Accounting Matrix; Financial Profile, a
breakdown of internal and externally held public debt and trade balances; Agriculture Focused
Analysis; Cyber Opportunity and Risk; Informal Economy, a representation of informal labor and
GDP shares with an option to change those shares and take them directly to a scenario run; and
World Bank Financial Flows. This section will focus on the informal economy. From the IFs
home screen, open the Display/Specialized Displays for Issues menu option and select Informal
Economy (the Informal Economy display includes all shadow economy related functions as
well).

The informal economy specialized form has two major functionalities. The first allows the user
to display the key variables related to informal economy. Central to these are the informal
share of the labor force and the informal share of the economy. Additionally the form shows
the key drivers of the informal labor force share, including the government business index, and
the key forward linkage variables, including both total factor productivity and various taxes. As
usual, the user can select and display these options for any country/region or grouping of
countries and for any scenario set desired,

100



Informal Economy Displ.

Continue  Geography Options Display Options Run  Search Variables/Parameters

Region: Forecast Variables: Scenario Files:
Lebanon -
Lesotho Government expenditures by destination sector 1 -IFsBase.run
Liberia Gross domestic product 2 - Markets First.run
Libya Household taxes. by skill level 3 - Policy First.run
Lithuania Indirect taxes (taxes on goods and services) 4 - Security First.run
Luxembourg Informal Economy. Drivers of GDP Share, Corruption (10 is Low) 5 - Sustainability First.run
Macedonia Informal Economy. Drivers of GDP Share. R&D Spending

Madagascar Informal Economy. Drivers of Labor Share. Education of Adults

Malawi Informal Economy, Drivers of Labor Share, Firm Tax Rate

Malaysia Informal Economy., Drivers of Labor Share. Government Transfers

Maldives Informal Economy. Drivers of Labor Share.Govt Bus Reg Index

Mali Informal Economy, GDP Share

Malta Informal Economy. Labor Share

Mauritania Informal Labor by Employment Sector. Percent Informal

Mauritius Informal Labor by Employment Sector. Percent Noninformal

Mexico MultiFactor Productivity, Cumulative Growth

Micronesia, Fed. Sts. Shadow Economy, GDP Share

Moldova

Mongolia B

Montenegro

Morocco

Mozambique

Myanmar E

Namibia

Nepal Parameters (dbl. click to Edit):

Netherlands

New Zealand [Education, years of education (15 and up), multiplierbase 1 |-

Nicaragua Firm tax rate multiplier

Niger Government corruption, multiplier L

Nigeria Government regulation of business index multiplier =

Norway Government to household pension transfers. multiplier

Oman Government to household welfare (all non-pension) transfers, multipier —

Pakistan Informal Employment in Informal Ent, coefficient of Informal Labor Share

Palestine Informal Employment in Informal Ent, intercept of the model

Panama Informal GDP share multiplier

Papua NG Informal GDP share, coefficient of Corruption

Paragua Informal GDP share, coefficient of Informal Labor Share
mb ~ |Informal GDP share. coefficient of Total R&D spending -

Line Graph | Table |

The second functionality, turned on by Display Options/Use Parameters allows the user to
double click on the parameter name of any parameter related to informality and thereby to call
up another form that allows customized change of the parameter (see scenario analysis for
more detail on that customized form, but see also the example form for the firm tax rate
multiplier, below). This ability to go directly to scenario analysis for a particular aspect of the
model is unique to the informal economy sub-model of the economic model and a couple other
specialized displays. Once parameter changes are made, the user can save and exit back to the
Informal Economy Display form and, if desired, change other parameters. When finished with
parameter changes, the user can proceed to run the scenario with the menu option from the
Informal Economy form (if the user Continues out of the Informal Economy Display to the Main
Menu and selects Scenario Analysis/Quick Scenario Analysis with Tree, it is also possible to use
the Scenario Files/Name and Save option to save interventions).
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ﬂ Change Values firmtaxrm (Firm tax rate multiplier) Peru o= R

Basic Options Time
Informati C High O Low C Base | gt [jp-
Year: 2010 Value: o
1.1 1.1 -
Minimum: D Maximum:
Change Numerically (Year-by-Year Possible) ; ]
Desired Years to
Value [1 | Repeator [1_ |
Interpolate:
Change/Repeat | Previous Year |
0.9 09
Interpolate | Next Year | e '8_
& ~
Exit

As an example exercise, try selecting the informal labor share multiplier with a double-click,
changing its value to Low, and then running the scenario for 20 years. Then explore the impact
of your scenario intervention on the following variables: Informal Employment Share of Total,
Non-Agricultural; Informal Economy Share of Total; GDP per capita at PPP.

5.6.8 Specialized Displays: Agriculture Focused Analysis

The Agriculture Focused Analysis Form within IFs is designed to allow users to easily view historical
trends in agricultural data, view base case forecasts across a variety of variables, and to produce future
forecast scenarios for different potential paths of agricultural development. The form can be accessed
through the main menu from the following path: Display>Specialized Display for Issues>Agriculture
Focused Analysis (under the ECONOMY heading).

Form Layout

Upon entering the Form, the user will see a Main Screen with four fields, a set of Menu Options above,
and a set of Buttons below.

Main Screen
The main screen contains four fields, as described below:

1. Field 1: Far left of the form. This contains the country or region list that users have selected
from the Geography Options menu option.
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2. Field 2: Top middle of the form. This contains either Historical Data series or Forecast Variables,
depending on which sub-options a user has selected from the Display Options menu option at
the top.

3. Field 3: In the bottom middle of the form. This field allows users to access parameters in order
to conduct scenario analysis. Unless users select the Use Parameters sub-option from Display
Options at the top of the form, these are not accessible.

4. Field 4: Far right of the form. When users are exploring Historical Data, this field determines
which source(s) to use to fill the list of Historical Data series shown in Field 2. Currently, there
are two sources and the user can select one or both of these. When users are exploring
Scenarios, this field determines for which scenarios the Forecasted Variables should be shown.
Users may choose one or more scenarios at a time.

Continue Geography Options Display Options Show

Agriculture Focused Analysis
Aggregate Categories  Manage Scenario Run Search Variables/Parameters

] x|

Region Historical Data: Historical Data Files:
Netherlands AN °; of agricultural water managed area equipped for irrigation (%
New Zealand % of cultivated area equipped for irrigation (%) FAO FBS
Nicaragua % of irrigation potential equipped for irrigation (%)
Niger % of total actual renewable freshwater resources withdrawn (%)
Nigeria % of total actual renewable water resources withdrawn by agriculture (%)
Norway % of total grain production irrigated (%)
Oman /Agricultural food exports as % of merchandise exports
Pakistan
Palestine Parameters (dbl. click to Edit):
Panama
Papua NG Agricultural demand multiplier
Paraguay Agricultural investment multiplier
Pe_ﬂf . Agricultural imports
Philippines Agriculture-economy linkage parameter (1=0n, 0=0ff)
Poland Agricultural production
Portugal Agricultural exports
Puerto Rico Aquaculture fish production
Qatar Aquacultture convergence time
Rom:-:mla Aquaculture growth rate. initial
Russia Aquaculture multiplier
Rwanda Calories. maximum needed per day per person
Samoa e Calories. portion obtained from meat multiplier
Sao Tome and Principe Depreciation coefficient for agricultural land investment
Saudi Arabia Elasticity of industrial (incl energy) use of crops with energy price
Senegal Elasticity of agricultural imports to prices
Serbia Elasticity of agricultural imports to change in prices
Seychelles Elasticity of agricultural exports to prices
Sierraleo Elasticity of agricultural exports to change in prices
Singapore Elasticity of crop food demand to prices
Slovak Rep Elasticity of meat demand to prices
Slovenia Elasticity of yield to stocksfinventories
Solomon Islands Elasticity of yield to changes in stocksfinventories
Somalia . Elasticity of livestock grazing intensity to prices
A Elasticity of aaricultural investment in land to return
Lmee’aph - | Toble ‘ Line for Annual Table for Bars for Comp Table for Comp.
= - Growth Annual Growth Annual Growth Annual Growth

Main Menu Options

Menu Options are listed at the top of the form and include the following:

Continue: Returns users to the main screen of IFs.

Geography Options: Allows users to change the geographic options on the form. Users can select from

countries, regions, disaggregated regions, and geography lists. Changing these options alters what

options are visible in Field 1.

Display Options: Allows users to change the focus of the form display and alter the time frame

displayed. The first menu option allows users to access parameters (Field 3 in the bottom middle of the

form) from either the historical display mode or the forecast display mode selected in Menu option 2.

The second menu option allows users to transition between viewing forecast variables and viewing

historical data series in Field 2 (top middle of the form).
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The third menu option will change the break year for historical analysis and the calculation of annual

and compound growth rates. It has no effect when users are looking at forecast variables. The fourth

menu option changes the year in which analysis starts when calculating annual and compound growth
rates. It has no effect when users are looking at forecast variables.

Show Aggregate Categories: This menu option is only active when displaying historical data series from
the Food and Agricultural Organization's (FAO's) Food Balance Sheets (FBS). Clicking this option filters
the data set to display only aggregated FAO product categories.

Manage Scenario: This menu option saves scenario files and resets the working file after running a

scenario.
Run: This menu option will run scenarios built in the form.

Search Variables/Parameters: This menu option searches for particular data series, variables, or
parameters by name or description. It only searches on the lists that are active in Fields 2 or 3.

Buttons

The buttons at the bottom of the form allow you to access different data display and analysis options for
the country/region and series selected above. These include producing line graphs and tables of the
data, line graphs and tables for annual growth rates, and bar graphs and tables for compound annual
growth rates. The compound annual growth rates can only be shown for Historical Data and show
values for two historical periods up to the date of the most recently available data. The start and break
years for the calculations of the compound annual growth rates can be changed using the Set Start Year
and Change Break Year options in the Display Options list.

Using the Form

For Historical Analysis:

In order to use the Agriculture Focused Analysis form to explore past trends in the data, open the form
from the Main Menu's Display>Specialized Displays for Issue sub-option. Then select Use Historical Data
from the Display Options list, and choose the data file you wish to access from the field on the far right
of the Main Screen (Field 4). The Base data file contains the basic agricultural variables of the IFs system,
taken mostly from FAO data. The FAO FBS data file is a very large and specialized file, consisting
primarily of FAO data from its Food Balance Sheets. You can then select which specific historical series
and countries to view in Field 1 (far left) and Field 2 (top middle). Finally, use the buttons at the bottom
of the form to display the data in the form you wish.

As an example exercise, try bringing up a line graph for annual Cocoa Bean production for Africa as a
whole from the FAO FBS (Food Balance Sheet).
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For Scenario Analysis:
Viewing Forecast Variables

To switch to viewing forecast variables for any of the built scenarios, select the Use Forecast Variables
sub-option in the Display Options list. This will alter the information displayed in the top middle field
(Field 2) to display forecast variables. The far right field (Field 4) will also change to show several
prebuilt scenarios which can be visualized. In Scenario Analysis mode, the form will not calculate
compound growth rates.

As an example exercise, try bringing up a table for annual Yield in South Africa as a whole for the IFsBase

scenario.
Creating New Scenarios

To build scenarios using this form, activate the parameters in Field 3 (bottom middle field) from the
Display Options list in the Main Menu. Select the country or region you wish to make a change to in
Field 1 (far left field) and double click on the parameter you wish to change. A form like the one below
will appear. Make whatever changes are desired and click the exit button to return to the main screen.
To run the scenario, hit the Run button at the top of the form. IFs will then process your parameter
changes and ask you for the year to which the model should run the scenario. Select the year and hit
Start Run. When the model has completed the scenario run, hit the Run Successful — Click to Continue
button to return to the main form. You can view the results of your scenario by selecting 0 — Working
File, based on IFSBASE.RUN in Field 4.

1. Change Values aginvm (Agricultural investment multiplier) South Africa — 5
Basic Options Time
Information (" High " Low (" Base sgi:rs: m
Year: Value: o
1.1 11~ |

Change Numerically (Year-by-Year Possible)

1 1
Desired Years to
vawe: [1 | Repeator [I_ |
Interpolate:
—
Change/Repeat | Previous Year |
0.9 0.9
Interpolate | Next Year | e ]
g o
=

Exit
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As a test, try to create a scenario which increases agricultural investment for all ECOWAS countries to
high and run the scenario to 2030. Then compare the values of the Forecast Variable (K)capital in
agriculture (not including land) for this scenario and the IFsBase scenario.

5.7 Self-Managed Display (Complete Flexibility)

From the IFs home screen, the fifth and final option under Display is Self-Managed Display
(Complete Flexibility). This feature represents the height of IFs functionality, containing all
variables, parameters, displays and run files; it provides maximum flexibility in accessing and
visualizing historical data or forecasts. However, increased functionality comes at the expense
of increased complexity, so users are encouraged to consult the Self-Managed Display section
in IFs Help—Ilocated in the IFs Help System at the path: > Display> Self-Managed Display,
available at http://www.du.edu/ifs/help/use/display/selfmanaged/index.html. Open the
Display menu, and chose the Self-Managed Display (Complete Flexibility) option to reach the
form displayed below.

B Main Menu: IFs [sla] = |

Exit System Display Scenario Analysis Data Analysis  Extended Features Help

I Full Variable/Parameter Selecti

.’; Continue  Scenario Output Files  Variable Selection Options  Open IFsBaseHist Variable Search

Type Name (Followed by Enter) or Click on Name with Mouse @ Cuy/Reg  Decomposed Groups

| (e-g. POP[0] or POP[1] - POP defaults to POP[n]. the active file):

© Group ¢ Geography-List

actreaon - Action/Reaction Switch (1=0n, 0=0ff) - Switch

agconv - Agricultural demand convergence time to function - Years
AGDEM - Agricultural demand - Mil Met Tons

agdemm - Agricultural demand multiplier - Mul Base 1

aginvm - Agricultural investment multiplier - Mul Base 1

GM - Agricultural imports - Mil Met Tons

Sohnston Aloll” agon - Agricul  linkage (1=0n, 0=0ff) - Switch

Wake |
AGP - Agricultural production - Mil Met Tons Guam
AGX - Agricultural exports - Mil Met Tons
AID - Aid (foreign). net - Billion $  Palau Marshall Is.

aiddon - Aid (foreign) donations as % of GDP - Percent
aidlp - Aid (foreign) loan portion - Ratio
aidlpm - Aid (foreign) loan portion multiplier - Mul Base 1
aidrec - Aid (foreign) receipts as % of GDP - Percent
Samoa AIDSDRATE - AIDS death rate as percent of population - Percent

L aidsdratem - AIDS death rate as percent of HIV infection rate, multiplier - Percent
Tonga CooKls aidsdrtadvr - AIDS death rate, technical annual advance rate in control - Percent
Pitcairn Is AIDSDTHS - AIDS deaths, millions - Mil People

AIDSDTHSCM - AIDS deaths cumulative since first model year, millions - Mil People -

Baker |. Janis | Nauru

Var¥atu
!t Fei

Norfolk |
Files Available for Display (the active .
file is in the Text Box). To Show a Subset of Names: Newens

0 - Working File, based on IFSBASE.RUN

1- IFsBase.run

2 - AUAgComplete.run :;hcullule B
3 - AUComplete.run Agriculture/Food £
Domestic Government

Economy

Education

Clear Select Computations Go to Display Energy -

If you wish primarily to explore ing)
To access the full functionality the menu options

Remember that you can select:

Self-Managed Display: Select Names

The core of Self-Managed Display is a form titled Full Set of Variables/Parameters Selection.
Comprised of several input boxes, the form resembles elements of Flexible Displays and Cross-
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Sectional Display, discussed previously. In addition to all forecast variables, the central box
contains all of the parameters in IFs*. Above the list, an input box features a simple function
that searches on prefix characters—e.g., the string “AIDS” would automatically cycle to the
variable AIDSDRATE in the alphabetical list of all variables and parameters. The box To Show a
Subset of Names filters variables and parameters by thematic category. (By default, All will be
active.) The third box specifies which run file is linked to forecasts. And radio buttons, located in
the upper right-hand corner, designate geographic representation.

Additional features are located along the toolbar. First, Scenario Output Files includes a brief
tutorial description and allows users to add run files to the active list. The second menu button
links to a lengthy set of variable selection filters: under Variable Selection Options, the first
menu sub-option, Explain Names, triggers a tutorial box. The next five options filter the variable
and parameter list by element type and by temporal coverage—e.g., historical data versus
forecasts. The next twelve options, Create Variable List From Status Selection Box through
Append to Variable List from Selection Box, customize organizational elements found
throughout the model. And the final four options tailor data display features. Returning to the
toolbar, OpenlFsBaseHist validates IFs forecasts against observations. And the final toolbar
option, Variable Search, provides users with a robust search function.

1 . . . .
In the model, variables names appear in capital letters, whereas parameters appear in lower case.
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Located at the bottom of the Full Set of Variables/Parameters Selection form, a display box
contains selected data series and geographic dimensions. In order to edit selected items either
click in the display box area, and select Delete, or click the Clear Select Button on the form.
Once the desired dimensions are set, the Go To Display button navigates to the form displayed
below.

& Main Menu: IFs o 6] %

Exit System  Display Scenario Analysis Data Analysis ~ Extended Features Help

e A g e T e _
‘-D? '!?i":g‘(m BeCreeniand $ Jan Mayen R, , . =3 N 3 )
‘ . @owo e T, e ;
- ) o

e Continue  Select Names  Table Graph Display Format Regional Displays History Analysis
|
|

Typical Steps in Display:

1. Identify variable/parameter names to display (Select SELECTNAMES)
2. Choose a display form
(Select TABLE, LINEGRAPH, BARCHART, or PIECHART)

Johnston Atol\‘o 3. Improve display appearance (Edit title, year, or interval) iIl%es Wake |
s

Touch the F1 key for extended help Marshall Is

Baker . Janis | Click the right mouse button on status box or tables/graphs for definitions ﬁ"‘, ® -, Nauru
|. 'S Pasti UM

Samoa W
Va:?,‘alu i

Tonga CooKls

Pitcaim Is
Norfolk |

- Nevﬁnd

Currently selected names are: (If status box is empty, choose SelectNames)

POP[O] POP[O] POPIO] POPI0] POP[0] POP[O]
Afghanistan  Albania Algeria Angola Argentina Amenia

Mil People Mil People Mil People Mil People Mil People Mil People

If you wish primarily to explore pol ing)
To access the full functionality of IFs, including creating multi-country displays in specific issue areas, building new scenarios, and analyzing historical data, use the menu options

Remember that you can select the Help option or touch the F1 key at any time

Self-Managed Display: Display Menu—Population For All Countries

The Display Menu form is the second half of IFs Self-Managed Display (Complete Flexibility)
feature. All active dimensions will appear in the Currently Selected Names box. A set of data
visualization tools is located along the toolbar. As in Flexible Displays users can plot datain a
table, line graph, bar chart, radial diagram or scatterplot (unique to the self-managed display,
users can also create histograms). And for any graphical form, toolbar options allow users can
tailor the title, display interval, currency, time horizon and geographic aggregation. To navigate
back to the Full Set of Parameters/Variables form, click the left-most option along the toolbar,
Select Names.
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5.8 Understanding the Model

In the IFs Self-Managed Display, when users click on a variable name, a pop-up box appears,
containing: series definition, drivers, metadata, equations and model code. The same pop-up
menu is accessible through the tabular form generated in Flexible Displays—see the graphic
displayed below. The first pop-up menu option, Define, provides the selected variables
definition, the active run file, and the run file’s path. The second option on the pop-up menu is
Drivers. Numerous variables can be involved in the complex interactions that characterize
dynamic systems. Although it is not always possible to formalize the role of every element, IFs
attempts to capture the most critical drivers and interactions. As a supplement to a detailed
help system and an open code base, the Drivers screen gives a visual representation of the
forward and backward linkages among IFs variables. The third pop-up menu option, View
Equations, links to a discussion of model equations in the IFs Help System. For example, viewing
equations for the variable SSWELTAX—social security and welfare taxes—brings up a help page
that explains government revenue equations. The final pop-up menu option gives users a direct
look into the model. View Code links to Visual Basic code associated with the selected variable.
(Note that the pop-menus accessed from Flexible Displays tabular form and Self-Managed
Display differ slightly. The menu accessed from Self-Managed Displays includes the Delete
option, and the menu accessed from a table includes Edit Point.) This section will provide a
demonstration of the important forms related to causal drivers. For additional information
regarding data definitions, equations or model code, see the IFs Help System path, Using
IFs>Repeated Features>Define, Drivers, Explain, Code, and Delete, available at
http://www.du.edu/ifs/help/use/repeated/define.html.
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[0] o POP[1] - POP defaults to POPInl. the active file):

© Group

© Geography-List

Computations elete
iew Co
POPIO] LA D——— PO POP[O] POP[O]
tan  Albania Algeria Angola Argentina Armenia Australia
le Mil People Mil People Mil People Mil People Mil People Mil People !
>
terGraphs LitFestures Search Y ¢, e RefreshGraph-Map-Pint - Save
Displays: Diplay Optons Fier Rank Options Ptof T, Options | Bgraphy:
A Setocion of Fuman Gondl| Comeson Opions _Display Run Horzon o
Agric Production by Type 4 ania
Agricultural Demand e eria
Agricultural Exports Define ola
Agricultural Exports and Im, h_
Agricultural Imports B enia
Agricultural Imports Net as Equations tralia
: i
Aqr!:ul‘uml Pmdu:i!nn per View Code rbaijan
Agricultural Production per amas
Agricultural Production, His| Edit Point rain
Agricultural Supply and De gladesh
Agricultural Supply and De bados
Agricultural Yield Change ff arus
/AIDS Death Rate as Percel gium
AIDS Death Rate as Perce ize
/AIDS Deaths, History and A in
‘Area Equipped for Irrigatiol tan
Births and Deaths per year| ivia
Births per year i
Body mass index (BMI)

Drivers Pop-up Menu: Self-Managed Display

Drivers Pop-up Menu: Table

As a demonstration of the model’s capabilities, explore the drivers of poverty, continuing the

case study of India. From the Display menu, open Self-Managed Display (Complete Flexibility.)
Select the series INCOMELT1LN from the variable selection box, and designate India as the
geographic dimension. Click the ensuing entry in the selection box to bring up a pop-up menu,

and select Drivers—see the graphic displayed below. In the model, several factors directly drive

poverty forecasts: population (POP), private Consumption (C ), domestic Gini coefficient

(GINIDOM), a purchasing power parity conversion factor (PPPCONV) and a national accounts to
national surveys ratio (NSNARAT). Furthermore, two parameters—incpovlevm and nsnaratm—
connect to the poverty series.
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I Causal Linkages, Foward and Backward, Take Mouse over the Variable to See Full Definiti [E=nro

Continue Display Variables Help

‘ INCOMELT1CS INCOMELTILN l POVGAP

FOP

ncpovievm
Tena

GINIDOM
PPPCONY

NSNARAT

Proximate Drivers of Poverty in IFs

Now, return to the initial form and explore Base Case forecasts for several drivers of poverty.
Select the variable C, either by scrolling through the variable box and clicking on the
corresponding variable, or by typing C in the text box. Once the series is selected, a second box
will open, specifying a country/region or group, depending on the active regionalization option.
Again, scroll and find or type in the region name, India. Select two other variables, POP and
GINIDOM for India. As variables are chosen they populate a status box located along the
bottom of the form. Once the three variables are selected, click the Go to Display button to
reach the form displayed below
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- Display Menu
Continue  Select Names Table Graph Display Format Regional Displays  History
Typical Steps in Display:
1. Identify variable/parameter names to display (Select SELECTNAMES)
2. Choose a display form
(Select TABLE, LINEGRAPH, BARCHART, or PIECHART)
3. Improve display appearance (Edit title, year, or interval)

Touch the F1 key for extended help

Click the right mouse button on status box or tables/graphs for definitions

Currently selected names are: (If status box is empty. choose SelectNames)

GDP[0] POP[0] GINIDOMI[0]
India India India

Billion $ Mil People {index

Self-Managed Display: Display Menu
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Click Table from the toolbar. IFs can manipulate tabular data in a variety of ways. On the Table
Display form, there is a Display Options menu that contains sub-menu options for percentage
change, cumulative change, discounting, interval average and moving average, and so forth. For
this example, click Percent. The table will now show annual percentage changes in all three
variables. Create a visualization of these percentage changes by clicking on the Graph option
along the toolbar, then Line Graph and Color Line Graph—see the figure displayed below.

I Graphical Displa = (T ]
Continue Save Print Common Display Format
= W C[Working](India) GINIDOM[Working](India) POP[Working](India)
== e
7*; /
6—5 ‘\‘.\ .
— * & \‘
5 E AN /J \\./ ‘\‘
® _g i/ \0/ “\r"\./_b\.___.__./‘ \/’\. .
2, f
G4 T fl
S
O _C /
£3T A
2+ /’/
R -
1_3 .........Illl..ll..l
0_;./ "__‘__\_A“M* ok Ak ke Ak P e o S ‘lll!l!lllllxl
S
E| | | | | | | | |
U U U U
2010 2015 2020 2025 2030 2035 2040 2045 2050

Year

IFs Base Case Forecasts: Poverty Drivers for India

According to the Base Case, consumption in India is set to grow around five percent annually
across the time horizon. The total population continues to grow, although at a slower pace. And
domestic Gini index does not change much. This initial analysis raises, among others, the
following question: if India’s wealth distribution remains static throughout the time horizon, is
it significantly equal or unequal? Additional table features facilitate further exploration of the
Gini coefficient in India. Click Continue to return to the tabular display. On the form, toolbar
options rank countries with respect to the value of the active data series. The Rank Options
menu can be found on any of the IFs table displays—as shown in the next figure.
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Ranking Options in IFs

114



Now, rank all countries in the world by their domestic Gini index score. Click Continue to return
to the initial Self-Managed Display form, and clear the display area. Choose GINIDOM, and
select All from the Country/Group dimension box. Then click Go To Display, and choose to
display a table. Once in the Table Display, select Rank Options and then choose Ranking Order,
Descending. Finally, rank the countries, again using Rank Options menu, and this time choosing
Rank. By ranking the countries, we can see that India has the 114" highest value, corresponding
with the 114™ most unequal distribution.

As a further demonstration of the Drivers form, investigate the distil drivers of poverty; that is
to say, investigate the elements that in turn drive the three proximate drivers of poverty: First
click on the GINIDOM variable that we selected before and then click on Drivers to reach the
screen displayed below.

IE3 Causal Linkages, Foward and Backward, Take Mouse over the Variabl to See Full Deinition | ol e

GINIDOM NSNARAT i

GINIFULL ‘

Continue Display Variables Help

RKWBLNFIN

INCOMELT1CS

a1 »ILI

Drivers of GINIDOM

We see that the IFs calculation of the Gini index is directly driven by the income earned by
different household groups (HHINC), household population (HHPOP) and overall population
(POP). By clicking back and forth through the diagram, we can fully explore the causal
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relationships captured in the model. For example, household income is a product of, among
other things, GDP, which is itself linked to the multifactor productivity growth rate (MFPRATE).
Multifactor productivity is in turn driven by the contribution to multi-factor productivity from
human capital (MFPHC). And the years of education of those above 15 (EDYRSAG15), is one of
the contributors to human capital. Due to its link to GDP, educational attainment is thus a distil
driver of private consumption, the second direct driver of poverty rates. Turning to the third
proximate driver of poverty, population, driving factors include births and deaths. Education
levels influence both births (women’s education is especially important when it comes to births
or fertility) and mortality (through the IFs health module). Thus, at a distil level, education
affects all three of the proximate drivers of poverty.
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6 Scenario Analysis
Where do we want to be, and how do we get there?

Objectives

In this section of the training manual, users will learn how to
o create, save and display alternative scenarios
o locate parameters and initial conditions

o navigate the IFs file structure

From the IFs home screen, select Scenario Analysis. The subsequent drop-down menu includes
tools used to explore, and create, alternative forecasts. The five Scenario Analysis sub-menu
options are:

Quick Scenario Analysis With Tree
Change Selected Functions
Guided Scenario Analysis

Run

O 0 O O O

File Management
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Exit System Display | Scenario Analysis | Data Analysis Extended Features Help

Quick Scenario Analysis with Tree
Change Selected Functions »
Guided Scenario Analysis

-
= Run 3

File Management
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If you wish primarily to explore possible futures of a particular country, click on that country (right-click for features that help you control the map, including zooming).
To access the full functionality of IFs, including creating multi-country displays in specific issue areas, building new scenarios, and analyzing historical data, use the menu options.

Remember that you can select the Help option or touch the F1 key at any time.

IFs Home Screen: Scenario Analysis Menu
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6.1 Understanding Scenario Building and Use in IFs

The previous section discussed historical trends and forecasts related to the first Millennium
Development Goal (MDG), reducing global poverty by half by 2015. Given that the time horizon
for the MDGs is drawing to a close, this section will look ahead to a more ambitious poverty
reduction goal. In order to create aggressive but reasonable development targets, we must
understand the limits of policy leverage. Or, phrased another way, we must understand how
fast, and how far, we can shift the poverty patterns shown in the Base Case. Throughout this
section, demonstrations will frame the range of uncertainty surrounding poverty by creating
scenario interventions that target three drivers—economic growth, population growth, and
income distribution.

The following discussion will reference two file-types involved in IFs scenario creation: scenario
files and run files®. Scenario files, the first type, are saved with an extension of .sce. Very small
in size,.sce files contain information that the IFs model uses to create alternative scenarios;i.e.,
.sce files contain a list of parameter values that diverge from the Base Case. It is important to
note that scenario files do not contain any forecasts. Forecasts are generated only when the
scenario is run. Scenario results, forecasts, are saved in the second type of file: run files, saved
with the .run extension. Because they contain forecasts of all IFs variables and parameters, .run
files are much larger than scenario files.

Separate model features process scenario files and run files. Scenario files are created,
accessed and saved from the Quick Scenario Analysis With Tree form. Loading a .sce file adds

the associated interventions to the scenario tree. Running the model then transforms
interventions displayed on the tree into an alternative scenario. All .sce files are stored in the
folder IFs/Scenario. Run files, on the other hand, are generated once a .sce file is run, either
from the Run feature under Scenario Analysis, or from the Quick Scenario Analysis With Tree

form. Once a .sce file is translated into a .run file, the results are stored as working.run. And the
File Management feature under Scenario Analysis saves the working run file for future use. All

forecasts are linked to a .run file. Recall that when the model is first opened, the working run
file is identical to the Base Case, which is itself linked to the file IFsBase.run. File Management

features also retrieve or delete .run files. All .run files are stored in the folder IFs/RUNFILES.

For additional information on the scenario creation process, and the associated graphical user
interface, see the IFs Scenario Analysis Guide, or the IFs Help System, available at
file:///C:/Users/Public/IFs/helpHtml/ifs/help/use/scenario/quick/previously.html.

Scenario files(.sce) and run files(.run) are alternatively referred to as scenario parameter files and scenario run files.
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6.2 Quick Scenario Analysis With Tree

Under Scenario Analysis on the IFs home screen, the first sub-menu option allows users to
create scenarios’. Alternate scenario analysis is a method of exploring potential patterns of
human development, across any system captured in the model. Using the Base Case as a
reference, users can modify assumptions or model the effects of policy. Open the Scenario

Analysis sub-menu, and then click Quick Scenario Analysis with Tree to reach the form displayed
below.

Scenario Development and Change: Untitl
Continue Scenario Files Add Scenario Components Run Scenario  Delete Selection  Using Countries  Annotate Scenario  Parameter Search

[} Technological Change | Typical steps in scenario development:
Agriculture/Food
Demographic/Population 1. Select an issue area from the tree to the
Economic left.

Energy

Military
Environmental Uncertainties
Households/Individuals

2. Add or delete drivers and regions (use the
menu option and follow instructions)

3. Repeat issue and driver/region selection to

Governments/Socio-Political Systems build your scenario.
Firms/Businesses
Selected Initial Conditions 4. Save your scenario.

Relationship Parameters .
5. Run your scenario to recompute all model
values.

Quick Scenario Analysis With Tree

Scenarios in a computer model are typically built from multiple interventions that collectively build a coherent story about the
future. Often, but somewhat imprecisely, the word scenario is used more loosely to refer to any single intervention—such as
the change of a fertility rate for a country, or an alternative assumption about oil resources.
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The Quick Scenario Analysis form is comprised of a selection tree, display area and toolbar
options. Initially, when no parameters or variables are selected, the display area contains a
brief scenario construction walk-through. First, users wishing to create an alternative scenario
must identify an intervention—a term used throughout this manual to mean a change to the
Base Case. Interventions can explore implications of, say, a change in global fertility rates; or
the implications of modified assumptions, like a higher/lower global stock of oil. Scenario
handles in IFs can be used to formalize alternative future scenarios, based on modelers’
understanding of uncertainties and realistic human leverage. All scenario handles are located in
a navigation structure called the IFs scenario tree. Parameters or initial conditions are organized
into tree branches, and categorized across areas of uncertainty. Categories include:
Technological Change, Environmental Uncertainties, Households/Individuals,
Governments/Socio-Political Systems, Firms/Businesses, Selected Initial Conditions and
Relationship Parameters. Each primary branch is made up of sub-categories. For example,
Technological Change expands to reveal secondary branches, corresponding with
Agriculture/Food, Demographic/Population, Economic, Energy and Military. Once a branch is
active, a box titles Pick Parameter appears on the form, populated with all available
intervention parameters. And once a specific intervention point is selected, a pop-up box offers
several options: Select, Drivers, Explain, View Equations and Define—see the graphic displayed
below.
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Scenario Development and Change: Untitl

Continue Scenario Files Add Scenario Components  Run Scenario  Delete Selection  Using Countries  Annotate Scenario  Parameter Search

[=-Technological Change Typical steps in scenario development:
Agriculture/Food
Demographic/Population 1. Select an issue area from the tree to the
Economic left.
Evfgrgy 2. Add or delete drivers and regions (use the
Military

. - menu option and follow instructions)
= Environmental Uncertainties

[ Households/Individuals 3. Repeat issue and driver/region selection to
[#-Governments/Socio-Political Systems build your scenario.

+ Firms/Businesses

7 Selected Initial Conditions 4. Save your scenario.

Pick Parameter

mfpadd - Multifactor productivity arowth additive factor
mipleads - Multifactor productivity growth rate of system lear

(- Relationship Parameters

Select
Drivers
Explain

View Equations

Define

Quick Scenario Analysis With Tree

While they may seem unintelligible at first, parameter names are made up of several short
character strings, each of which has meaning. For example, take the parameter, enpoilmax,
which consists of: en, a category prefix for energy; p, for production; oil; and max,
corresponding with the maximum parameter type. Or take aidsdratem: the first nine
characters signify aids death rate, and the final letter m stands for multiplier, a type of IFs
parameter. Multipliers, as the name suggests, multiply model functions or equations. In the
Base Case, all multipliers take on the value of 1, leaving computations unchanged. For example,
ylm is connected to agricultural yield; a value of 1.5 would increase yields by fifty percent in
selected countries. This powerful method is sometimes referred to as brute force scenario
intervention. For a full list of IFs parameter types, and descriptions, see the Scenario Analysis
Guide or the IFs Help System.
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6.2.1 Basic Scenario Creation

Returning to the scenario construction walk-through, after identifying an intervention, users
should add or delete drivers and geographic dimensions. From the Pick Parameters box, click
Select to generate a pop-up menu containing geographic regions. By default, the Pick
Dimension box will contain all 186 IFs countries, ordered alphabetically, and a toggle along the
toolbar will read Using Countries. Switch the toggle to Using Groups, and the dimension box will
change accordingly. (Note that some parameters do not require a geographic region, because
they affect all regions uniformly.) Some parameters prompt users for additional dimensions. For
example, many parameters related to energy require a type dimension, either oil, gas, coal,
hydro, nuclear or renewables.

With a parameter and geographic dimension selected, the display area will contain Base Case
information and customization options. The figure below depicts components of the IFs
scenario screen: the Scenario Tree on the left; the default values of the selected scenario
handle and a graphical representation on the right; and a menu containing various scenario
development options on the top of the form.

Scenario Development and Change: Worki

Continue Scenario Files Add Scenario Components  Run Scenario  Delete Selection  Using Groups  Annotate Scenario  Parameter Search

= Technological Change
Agriculture/Food Basic Options Time
=-Demographic/Population € High  Low & Base ‘szitm m
[=-AIDS death rate as % of HIV infection rat¢
AF.P Central Africa 'T
[=-Economic 228 228 .|
= Multifactor productivity growth additive f
ACC Middle Income
Energy
Military
= Environmental Uncertainties 19 19
(= Households/Individuals
Agriculture/Food
= Demographic/Population
- TFR (total fertility rate) stabilization level
Demographic/Education
Energy
Environment =
Ethnicity
Networking
Transportation Fully Customize

Values N —
Work F Variable Description

ork Force thmin - TFR (total fertiiy rate] stabilization level with high income -
Health Biths

[#-Governments/Socio-Political Systems
[=-Firms/Businesses
Agriculture/Food
=-Energy
=-Energy production multiplier (OthRenew/
ACC Middle Income

201
2190

Custom Changes

Foreign Direct Investment
Portfolio Investment

(- Selected Initial Conditions

- Relationship Parameters

IFs Scenario Tree

124



The text box labelled Variable Description contains the selected parameter, and a brief
description. The blue line, located in the center of the form, indicates Base Case values, from
2010 through 2100—as indicated by the active radio button under Basic Options. Two
additional radio buttons allow users to quickly create a new scenario intervention. High and
Low, when active, shift parameter values to a higher or lower variant, within the realm of
possibility—see the graphics displayed below.
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Scenario Development and Change: Workil

Continue  Scenario Files Add Scenario Components Run Scenario  Delete Selection  Using Countries  Annotate S
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Military ,T

[-Environmental Uncertainties
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Agriculture/Food 118
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Scenario Development and Change: Working N
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(- Selected Initial Conditions

- Relationship Parameters

2100

201

Custom Changes

Variable Description
tfim - TFR (total fertiity rate) multplier - Mul Base 1

Basic Scenario Intervention: High Variant Basic Scenario
Intervention: Low Variant

In addition to clicking through the tree branches to locate the desired scenario handle, users
can select parameters via a separate search feature. From the toolbar, select Parameter Search
to navigate to a search form, comprised of a list box and an input box. The function searches
through parameter names, brief descriptions and a longer, more thorough definition. For
instance, the entry “oil” returns several parameters, including: enpoilmax, which has the word
oil in its name; carfuell, described as “carbon generated by burning oil;” and QE, which is
described as “Capital Costs-to-Output Ratio.” However, with QE highlighted, click Define to
reveal the search term. The complete definition contains the sentence: “the variable
determines how many dollars of capital are required in the creation of a barrel of oil equivalent
in each energy category.” The search form also features buttons linked to model equations and
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driver analysis—discussed in the previous section. Once the selected parameter is located, and
highlighted, the Load button navigates back to the customization screen.

Clicking through the scenario tree and using the parameter search are two ways to load
interventions. But, many packages of interventions come pre-built. Moving to the toolbar, the
second option from the left, Scenario Files, allows users to load files, and save their own
creations. As mentioned above, IFs scenarios involve two file types. Scenario definitions are
saved in files with an extension of .sce. These .sce files are very and text-based, saving all the
modified assumptions and interventions of the scenario. However, they do not contain any
forecasts. Forecasts from a particular scenario are generated only when the scenario is run.
These forecasts are saved in files with the .run extension; run files are much larger than
scenario files because they contain forecasts of all IFs variables and parameters®. IFs comes
preloaded with few .run files and a large number of .sce files, organized into a folder structure
with meaningful titles. The pre-packaged .sce repository is located at the path: C:> Users>
Public> IFs> Scenario. To explore existing scenario files, click Scenario Files and select Open—
see the figure displayed below

* One of the ways you can limit the run file size (and the run time) is by running the scenario for a shorter horizon. However,
some scenarios inherently require longer horizon (e.g., a global warming scenario) to be able to make any changes.
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Scenario Development and Change: Untitled
Continue BSEGEGENEIEEN Add Scenario Components  Run Scenario  Delet

= Clear Tree Typical steps
Agr m Markets First
Den Add Policy First 1. Selecta
Eco Mame and Save Security First it
5:;:‘myprint Sustainability First 2. Add.or .
wienu option
+-Environmental Uncertainties
+-Households/Individuals 3. Repeat
+-Gover| nts/Socio-Political Sy build your sce
+ Firms/Businesses
+-Selected Initial Conditions 4. Save yo

IFs Scenario Files Menu

The Open sub-menu contains a list of pre-defined scenarios. IFs version 6.75—used here—
starts with four scenarios created for the UNEP GEO—United Nations Environment Programs’
Global Economic Outlook. The four files simulate a future in which markets, policy, the
environment or national security are prioritized over all else. Load any of the UNEP scenarios
into the tree by simply clicking on the file name. Clicking on Other—the fifth sub-menu in the
figure above—will open a folder structure containing all the pre-packaged and user saved
scenarios. For example, navigate to the folder World Integrated Scenario Sets -> PPHP Poverty -
> Framing Scenarios and open Low Population.sce. Notice how the tree on the left has
expanded a new branch representing a low fertility rate multiplier for the developing world.
Click on the branch World to display a graphical representation of how, exactly, the scenario
reduces the TFR multiplier. Over 30 years, the intervention reduces TFR in developing countries
(non-OECD) from 1 to .6. In general, loading a scenario to the tree provides an understanding of
which scenario handles are selected, and how they are manipulated.

Before attempting to open a new .sce file, users can either clear the entire tree—see the menu
in the figure above— or add to existing interventions. For example, we might want to explore
how greater economic growth would interact with lower fertility rates. The scenario folder
Poverty Framing Scenarios also contains a High Economy.sce file. Add this scenario to our
working file by opening the Scenario Files menu and clicking Add. To tell an even more
optimistic story, we could then add the file Low Inequality.sce to our tree, again from the same
location.

Alternatively, users can add scenario components via the second option located along the
toolbar. The button Add Scenario Components opens pre-packaged IFs scenarios in a file tree,
which is a graphical representation of the file structure under C:/Users/Public/IFs/Scenarios—
see the graphic displayed below.
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Users can create interventions or load interventions from pre-existing .sce files. But scenario
files (.sce) or working scenarios need to be run to generate a .run file— containing scenario
results for all IFs variables. On the Quick Scenario Analysis With Tree form, moving from the
right, the fourth toolbar option is Run Scenario. are two steps involved in running a scenario.
First, with a set of interventions selected, the user must click on the Run Scenario button—see
the figure displayed below.

Scenario Development and Change: Working

Continue  Scenario Files  Add Scenario Components BaUGEE=GE N Delete Selection  Using Countries  Annotate Scenari

Sk Technological Change Typical eps in scenario development:

Scenario Screen: Run Scenario Menu

The ensuing pop-up box will ask the user if he or she is ready to proceed. IFs will then process
all the scenario parameters and take the user to the Running Scenario screen—see the figure
displayed below. Users enter the horizon for their scenario and click on Start Run. By default,
the time horizon is set to twenty years, but any year from 2011 through 2100 is acceptable.

Year to which model will The working file is based on C:\My
run (you may edit): Documents\IFsARUNFILESAFSBASE.RUN

Running a Scenario

While the model is generating an alternate scenario, a set of macro-level forecasts occupy the
screen. Display boxes hold forecasts of the world population, global gross domestic product,
forest coverage, and levels of atmospheric carbon dioxide. As the model runs, forecast will
change accordingly—see the graphic displayed below. And once the scenario is run successfully
a confirmation message will appear. Click OK to return to the IFs home screen. Previously, the
IFs working run file and Base Case run file were identical. After running a set of interventions,
however, the working file contains the results of changes and diverges from the Base Case.
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Running Scenario - C:\My Documents\IFs\SCENARIO\World Integrated Scenario Sets\UNEP GEO\Policy First.sce

Year to which model will 2019 The working file is based on C:\My
fun (you may edit): UNFILES _RUN
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4000 4000 3 390

90
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Running a Scenario

As an illustration of the quick scenario analysis feature, compare Base Case forecasts against a
set of pre-packed interventions. Beginning from the IFs home screen, click Scenario Analysis,
and select Quick Scenario Analysis With Tree. If any interventions are currently active in the
tree, open the Scenario File sub-menu and click Clear Tree. Next, click Add Scenario
Components to open the scenario file structure. The last root listed alphabetically, World
Integrated Scenario Sets, contains numerous subfolders, which hold scenarios created for the
African Futures Project (AFP), International Panel on Climate Change (IPCC), United States
Nation Intelligence Council (NIC) and the Potential Patterns of Human Progress (PPHP) series.
For this example, open PPHP Poverty, the set of scenarios created for the first PPHP volume.
Expand the node labelled, Best and Worst Framing Cases, and highlight Best Case Poverty
Framing Scenario, a simulation meant to offer a benchmark of very optimistic developments in
global poverty. On the form’s toolbar, click Load, and the package of interventions will appear
on the scenario tree. While pre-packaged names indicate the concept being modelled, the
scenario tree indicates exactly which parameters will be manipulated. For example, explore the
branch titled TFR(total fertility rate) multiplier, which will be open under
Households/Individuals and Demographic/Population. Click the geographic dimension under
TFR, non-OECD, to reach the form displayed below.
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Scenario Development and Change: Worki
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Running a Scenario

From the graphic, it is clear that the intervention reduces fertility rates throughout non-OECD
countries. Tfrm—a total fertility rate multiplier—is the intervention parameter, as specified by
the Variable Description box. Recall that, in the Base Case, all multipliers are set to 1. According
to the blue line, in the new scenario tfrm declines gradually, reaching a value of .6 in roughly
2040. Furthermore, none of the Basic Options radio buttons—High, Low and Base—are active,
indicating a custom intervention. In order to understand precise intervention details, click Fully
Customize. For each year, the exact value of tfrm appears in the corresponding box under
Information. And the sloping line means the change is a result of Interpolation rather than
Change/Repeat. Thus, one of the interventions that comprise the Best Case Poverty Framing
scenario is a 40 percent reduction in total fertility rates, interpolated over 30 years.

As evidenced by the scenario tree, remaining interventions target economic growth, via
multifactor productivity growth rates, and income distribution, via the Gini coefficient. As
discussed in the previous section—Display Analysis—the proximate drivers of poverty are
population, private consumption and inequality. The Best Case Framing Scenario thus modifies
all of the direct drivers simultaneously. Now, from the toolbar click Run Scenario, and Yes on
the ensuing pop-up box. Instruct the model to run through the year 2050, and click Start Run.
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The process will last around 5 to 6 minutes. (For a shorter wait time, run the scenario out to
2030.) Upon completion, click Run Successful to return to the IFs home screen.

Now, the working run file will contain a best case poverty scenario. From the home screen click
Display, and select Flexible Displays. Highlight Poverty as the Display category. From the filtered
Displays list, in the central box, select Poverty, Millions LT $1.25, Log Normal Formulation. Then,
open the Geography Options menu along the toolbar, and click Using Groups. From the
Geography box select World. At the bottom of the form, the Scenarios box will contain 0-
Working File, and 1-IFsBase. Hold down the Shift key, and highlight both scenarios. Click Line
Graph to generate the graph displayed below—poverty headcount differences (income less
than $1.25 per day, lognormal formulation) for the world between the IFs Base Case and the
Best Case scenario.
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Poverty Headcounts: Base Case versus Best Case

The optimistic scenario, currently saved in Working run file, will disappear when IFs shuts down.
To save the scenario for future use, continue back to the IFs home screen—click Continue along
the toolbar. Open Scenario Analysis, and then File Management. From the ensuing sub-menu,
click Save Working File As. A file navigation box will appear, pointing to
C:/MyDocuments/IFs/RUNFILES .All saved run files are stored in this location, including the four
UNEP scenarios: Markets First, Policy First, Security First and Environment First. Name the
working file Optimistic Poverty Future, and click Save. Next time the model opens, the run file
will be available for quick comparison.

6.2.2 Advanced Scenario Creation

In addition to more basic techniques, IFs allows users to create their own scenarios, and fully
specify interventions. With a scenario handle selected, click the Fully Customize button to reach
the form displayed below.
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Scenario Development and Change: Working
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IFs Scenario Analysis: Fully Customize
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The ensuing form contains parameter information and several customization features. A box
located at the top of the form reports, for the active parameter, current year and current value,
as well as the minimum and maximum allowable values. As on the previous form, a line graph
represents values across the 2010-2100 time horizon. And customization tools are located in
the box titled, Change Numerically (Year-by-Year Possible). The default value, used in the Base
Case, will appear in the Desired Value box. Enter a new figure—within the acceptable range,
bounded by the maximum and minimum—and the number of years to repeat or interpolate.
Initially, the desired figure will occur for a single year. Once a new value and temporal
dimension are selected, the user must click either Change/Repeat or Interpolate for changes to
take effect. The first option, Change/Repeat simply replaces the existing value with the desired
value for the number of years specified. Interpolate, however, moves from the existing value to
the desired value, over the course of the specified number of years. See the figure below for an
illustration of the difference between the two techniques. As an alternative, users can drag the
slider to any allowable value, and click Register Change to enforce a new value, constant across
the time horizon.
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Fully Customize: Change/Repeat vs. Interpolate

To further demonstrate IFs scenario analysis capabilities, create a custom intervention around
poverty. From the IFs home screen, click Scenario Analysis and, once again, select Quick
Scenario Analysis With Tree. The scenario interventions making up Best Case Poverty Framing
Scenario will still be active. Before constructing a new, custom scenario make sure that the tree
is completely clear. Interventions loaded in a scenario tree branch (and all of its sub-branches)
can be deleted by two methods. First, highlight an intervention and then click the Delete
Selection menu on top of the scenario screen—see the figure displayed below. Or, as a second
method, simply click Scenario Files, then Clear Tree, to delete all changes.
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Scenario Development and Change: Working
Continue  Scenario Files Add Scenario Components  Run Scenario NeEECRE RGN Using Countries  Ar
=-Technological Change

|2

Deleting Scenario Tree Branch
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As discussed previously, education is a distil driver of economic growth, income distribution and
population growth. For this example, create an alternative scenario exploring education futures
in a single country, India. The tree on the left side of the scenario Screen contains all of the
parameters and variables available to the user. One way to find the parameter or variable you
would like to change is to navigate the thematic categories. The first two options on the tree,
Technological Change and Environmental Uncertainties, allow you to shape the future of
technological growth and various environmental trends. The third, fourth and fifth options on
the tree, Households/Individuals, Governments/Social-Political Systems and Firms/Businesses,
allow you to shape the parameters for the three principal classes of global actors. The final two
options, Selected Initial Conditions and Relationship Parameters, allow you to change
parameters at the onset of your run file or the relationships between various parameters.

For this example, choose branches Government / Socio-political Systems and then Fiscal
Expenditure. From the subsequent list box, choose gdsm, government expenditure by
destination multiplier. Then choose India from the list of countries, and then choose education
from the list of sectors— you can also apply the handle to a whole group by changing the
grouping option in the top menu.

Scenario Development and Change: Untitled

Continue Scenario Files Add Scenario Components  Run Scenario  Delete Selection  Using Countries Annotate Scenario  Parameter Search
£ Technological Change Typical steps in scenario development:

Agriculture/Food

Demographic/Population 1. Select an issue area from the tree to the

Economic left.

Energy

Military

- Environmental Uncertainties
Households/Individuals 3. Repeat issue and driver/region selection to
£ Governments/Socio-Political Systems build your scenario.

Demographic/Population
o ] .

2. Add or delete drivers and regions (use the
menu option and follow instructions)

4. Save your scenario.

Energy
Economic-Domestic
Economic-International 9
Environment g

et
andard Eror Target

T o o Ta werment Measure Standard Eror

iscal - Expenditures gndredm - Gender emphasis (towards female] in education by level, multiplier
Fiscal - Revenues goveonm - Government consumption muliplier

- Coruption Measure Standard Error T

Global Financial ~Years to Target Coruption Standard Error
Governance System goveifectsetar - Govemment Effectiveness Measure Standard Error Target
Income Di il i - Standard Error
Infrastructure
Intl Financial - IMF
Intl Financial - World Bank
Intl Politics, Conflict
Intl Politics, Cooperation
Inti Politics, Democracy
Intl Politics, Other
@ Firms/Businesses
Selected Initial Conditions
@ Relationship Parameters

0
govexpm - Govemnment expenditures multiplier

Scenario Tree Categories

Click gdsm, and then the Select option. On the ensuing screen, you will see radio buttons
labelled Base, High and Low—see the figure displayed below. Because the selected parameter
is a multiplier, the Base Case value will be 1. Recall that the model uses multipliers to increase
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or decrease Base Case values of many variables, and all multipliers are set to 1 in the Base Case.
(As mentioned previously, multipliers can be distinguished from other scenario handles by the
suffix m.) The blue line graph, located on the right of the form, is a summary of your
intervention. For this example, create a custom parameter change. Click the Fully Customize
button. Now, in the Desired Value box, enter 1.2, and interpolate over 10 years. Now, the Year
Box will read 2020. To enforce the increased value over the entire time horizon, enter 80 in the
Years to Repeat or Interpolate box, and click Change/Repeat. Click Exit to Scenario Tree, and
the line graph will indicate a 20 percent increase in India’s educational spending over what it
would be in the Base Case. The rise takes place gradually, over a span of ten years, and endures
for the rest of the horizon.

142



Scenario Development and Change: Worki

Continue Scenario Files Add Scenario Components  Run Scenario  Delete Selection  Using Countries Annotate Scenario  Parameter Search
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2100
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Global Financial
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Infrastructure N -

Intl Fi ial - IMF Variable Description
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Intl Financial - World Bank (Education) - Mul Base 1

Intl Politics, Conflict
Intl Politics, Cooperation
Intl Politics, Democracy
Intl Politics, Other
# Firms/Businesses
(- Selected Initial Conditions
[#-Relationship Parameters

Custom Changes

Scenario Intervention: Increased Education Spending

The Quick Scenario Analysis With Tree form provides an alternative method of finding and
loading scenario interventions through a user friendly search feature. Users can find the
parameters they would like to change by selecting the Parameter Search option on the top right
of the scenario form toolbar. Clicking on the search button will bring up a form comprised of an
input box and a scroll box—see the figure displayed below.

g Change: WOk

IF SearchPalameler“ — . » Q@@

on
Type Parameter name or description and touch Enter or click Search
[ Seatch
ies | Select Parameter and click Load to return to Tree
Load
cal§

Continue

Define

Block Diagram

Equations

Linkages

Pl

Search Scenario Parameters
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With the education expenditure increase intervention displayed in the tree, run the new
scenario. When the run is complete, click Display on the IFs home screen, and select Flexible
Displays. Now choose Poverty from the Display Categories box, and Poverty Less than $1.25,
Log Normal Formulation from the Displays box. And set the geographic dimension to India.
With both Working File and IFsBase highlighted, create a table—see the graphic displayed
below. We see that an increase to education spending, a driver of educational attainment—
which is itself a distil driver of poverty—has a limited effect on Indian poverty rates.
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[ Flexible Displays [Slg] =]

ontinue Display Format ~ Geography Options  Other Graphs List Features Search

Continue Refresh Graph Map Print Save

Display Categories: Displays: Display Options | Filter | Rank Options Pct of Tot. Options Geography:
Enoray S [Fopaion oo C Options  Display Run Horizon Tcoland ~
Energy Forecasts by Others km_
Environment = = Indonesia
Forecasts by Others Mil People | Mil People Iran
Globalization Year |Working Base Iraq
Governance Poverty Less Tha 2010 3939 3938 Ireland
Government Finance Poverty Less Tha 2011 368.5 368.5 Israel
HD Multivariate Report Poverty Percent 2012 364.9 364.9 Italy
HD Report Poverty Percent 2013 367.0 3%7.0 Jamaica
Health Poverty Percent 2014 354.1 4.2 Japan
Historic Comp Infrastructure 2015 3448 345.0 Jordan -
Indices F 2016 3345 335.0 Kazakhstan
Indices - SOFI Poverty. Millions 2017 326.4 3272 Kenya =
Infrastructure Assumptions Poverty. Percent 2018 s 319.8 Korea North
Infrastructure End Tables Poverty. Percent 2019 n2e 3.3 Korea South I
Infrastructure Finance Poverty. Percent 2020 306.0 3077 Kosovo
Infrastructure Other Forecasts Selected Pove 2021] 300.4 azs Kuwait
Infrastructure Overview 2072 2955 298.1 Kyrgyz
Infrastructure Physical £ 2023 291.2 294.4 Laos
International Politics 2024 2861 289.8 Latvia
Knowledge Society 2025 2131 2634 Lebanon
Population 2026 2643 269.2 Lesotho
Population Forecasts by Others 2027 2442 2495 Liberia
Population Retired izl 225.7 2314 Libya
2029 208.3 2143 Lithuania
Power L3 2030 1921 198.4 Luxembourg
Vehicles 2 2031 1773 1837 Macedonia 2
2032 163.1 169.6
Horizon: Scenarios: 2033 1496 156.2
Sl 0 - Working File. t 2034] 1231 1300
1 - IFsBase.run 2035 106.5 127
E 2 - Markets First. 2036 93.05 99.06
= |3-Policy Firstru 2037 81.59 87.38
~ |4- Security First. 2038 71.90 77.49
5 - Sustainability 239 63.46 68.83
- 2040 56.97 62.23
2041 51.71 56.46
2042 46.03 51.58
Table | Line Graph | Bar Graph | Explain Scenario 2043 261 46.98
2044 38.62 4368

Table Results from Education Spending Increase Scenario

6.3 Change Selected Functions

From the IFs home screen, the second option under Scenario Analysis allows users to explore
the model’s black box. Under Change Selected Functions, a sub-menu contains links to Bivariate
Relationships and Multivariate Relationships. With these features, users can explore, or change,
the mathematical relationships used in the model. Click Bivariate Functions to reach the form
displayed below.
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Johnston Atoll
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The ensuing form contains a list of selected bivariate functions used in model computations.
Above the list, a box—Ilabelled Filter Functions—serves as a search function that operates on
character prefixes; the entry “GDP” would return all relationships beginning with the three
letters. Two check boxes directly above the list either extend the function area, or sort entries
by the date of modification. And, towards the bottom of the form, function information and an
associated graphic are located. For an example, highlight GDP/Capita (PPP 2005) Versus
Inequality (2010) Log. The plot in the lower-right-hand corner will now depict the relationship
currently used in the model. As the name implies, the chart shows a logarithmic relationship
between gross domestic product per capita, at purchasing power parity and the Gini Index. Two
features control changes to existing relationships. First, and most user-friendly, is the Table
Function feature. A table function takes several x-y coordinates and derives a statistical
relationship. As a demonstration, highlight the first entry in the Functions box, A Function to
Play With—included in the model as a learning aid. Under Table Function Points, input boxes
contain the x and y values for each point. Buttons labelled Previous and Next navigate back and
forth along the axes. To change any point, replace a value and click Alter; and to add or delete
points entirely, click the corresponding button. The second feature, accessible through the
Analytic Function button, builds a statistical relationship from an equation. For a detailed
description of relationship modification see the |IFs Help System—available at
http://www.du.edu/ifs/help/use/scenario/change/bivariate.html. Note that the Change
Functions forms do not indicate exactly where, in the model, the functions are called. Users
wishing to explore the exact purpose of bivariate or—multivariate—functions are encouraged
to consult the IFs standalone module documentation.

6.4 Guided Scenario Analysis

From the IFs home screen, the third option under Scenario is a guided scenario creation wizard.
This feature is designed primarily for new users, who wish to experience a condensed walk-
through of the entire system. Click Scenario Analysis, and select Guided Scenario Analysis to
reach the form displayed below.
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Main Menu:
Exit System Display  Scenario Analysis Data Analysis Extended Features Help

Jan Mayen
Faroe Is.
lcome To Guid
About Guided Use

Continuing with Guided Use will take you through 6 steps of scenario analysis
International Futures. These steps are:
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5. Running the model to implement your scenario.

6. Evaluating the results of your scenario.

If you wish primarily to explore possible futures of a pa elp you control the map, including zooming).
To access the full functionality of IFs, including creating multi-country displays in specific issue areas, building new scenarios, and analyzing historical data, use the menu options.

Remember that you can select the Help option or touch the F1 key at any time.

Guided Scenario Analysis
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The Guided Scenario Analysis form prompts users for their name, before proceeding through
data analysis, flexible displays, and finally, scenario creation. The first step, Exploring the World
With Base Case, guides users through three features discussed above: Basic Report, Specialized
Displays and Self-Managed Display. Next, the second step, Identification of a Country or Group,
provides users with a set of geographic representations. The third step, Set Priorities for
Improvement of Life, is a preliminary step in scenario creation. And the final two steps, Running
the Model and Evaluating the Results, steps through scenario creation and analysis. IFs Help
System includes a detailed discussion of the Guided Scenario Analysis feature. For reference,
open Help, along the home screen toolbar, and navigate through Use IFs>Scenario
Analysis>Guided Scenario>Guided Scenario Analysis, available at
http://www.du.edu/ifs/help/use/scenario/analysis.html.

6.5 Run

From the IFs home screen, the third option located under Scenario Analysis allows users to
create alternative forecasts—.run files—and evaluate the sensitivity of various parameters.
Under Scenario Analysis, click Run to reveal a sub-menu containing: Single Run, Sensitivity
Analysis and Batch Run. This section will briefly discuss two .run file creation methods. For a
discussion of Sensitivity Analysis consult the IFs Help System, specifically the IFs Help path Use
IFs > Scenario  Analysis>Running the  Model>Sensitivity  Run, available at,
http://www.du.edu/ifs/help/use/scenario/running/sensitivity.html.

The first option, Single Run is simply a duplicate of the Run Scenario feature, located under
Quick Scenario Analysis With Tree. Click Run to process any custom interventions or pre-
packaged scenario currently loaded to the Working File. As an alternative, IFs supports batch
running numerous alternative scenarios at once. From the home screen select Scenario
Analysis, click Run, and then Batch Run to reach the form displayed below.
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The ensuing navigation tree reflects the file structure located at C:/Users/Public/IFs/Scenarios.
Each folder at this location is represented by a top-level navigation node on the Batch Run
form. Expand any node to reveal another set of folders. With a time horizon specified in the
Run Year box, highlight a folder and click Select from the toolbar to process a set of scenarios
simultaneously. For example, the node Framing Scenarios contains several subfolders:
Economy, Energy Resources, Ocean Resources, Population and Technology Advance. Economy
itself contains two scenarios, High Growth and Low Growth. With Economy highlighted, click
Select to run both scenarios—see the graphic displayed below.
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R Bouvet |

If you wish primarily to explore possible futures of a particular country, click on that country (right-click for features that help you control the map, including zooming)
To access the full functionality of IFs, including creating multi-country displays in specific issue areas, building new scenarios, and analyzing historical data, use the menu options.

Remember that you can select the Help option or touch the F1 key at any time

6.6 File Management

From the IFs home screen the fourth, and final, option under Scenario Analysis is File
Management. Whenever a scenario is run, the results—forecasts of all IFs variables—are
written in Working.run, the working file. However, as discussed above, if you do not save your
working run file with a different name, scenario results will be lost at the next restart of IFs,
when Working.run is overwritten by IFsbase.run, the file containing Base Case forecasts.
Scenario run files can be saved only from IFs Main Menu. To save a run file open the Scenario
Analysis sub-menu on the IFs home screen, click File Management, and then Save working file
as—see the graphic displayed below. Remaining File Management options allow users to open
or delete existing run files, as well as select files for display.
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7 Extended Features

Objectives

In this section users will learn how to:
o alter underlying data series used by the model
o change country groupings

o rebuild the Base Case

7.1 Introduction

The extended features of IFs are designed for advanced users of the model. This section will
serve as a brief introduction to selected features that allow users to: change many underlying
data series, change country groupings and add rebuild the model’s Base Case. For an
introduction to the complete set of extended features, consult the IFs Help System. From the
IFs home screen select Help, and navigate to Use IFs>Extended Features, available at
http://www.du.edu/ifs/help/use/extended/index.html. From the IFs home screen, click
Extended Features to reach the menu displayed below.

[ Mein Menu: IFs (oo o )
Exit System  Display Scenario Analysis Data Analysis [Extended Features | Help

Manage Country Data >

Manage Groups/Countries/Regions » F
- Change Country Sub-Regionalization >

= Extended Longevity Switch

¢ Menagesectors »
E Show Computed Functions

Rebuild Model Base »
Build Health Data

Model Integration

Provide Feedback

Data Availability Analysis

Data Availability Analysis for Sub-regions

Full Data Report by Country

Samoa
Tonga

If you wish primarily to explore possible futures of a particular country, click on that country (right-click for features that help you control the map, including zooming).
To access the full functionality of IFs, including creating multi-country displays in specific issue areas, building new scenarios, and analyzing historical data, use the menu options

Remember that you can select the Help option or touch the F1 key at any time.
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IFs Home Screen: Extended Features
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7.2 Manage Country Data

The first option available under Extended Features allows users to view source data and import
new data series. From the main menu toolbar, open Extended Features and choose Manage
Country Data, and then Display Processed Country Data. The ensuing form provides a display of
data for each country, data that underlies the use of IFs—see the graphic displayed below. By
toggling between the radio buttons located at the top of the screen—Agriculture, Population,
Economics, Social/Political and Energy---you can quickly find variables of interest. Click Exit to
return to the previous screen.

r Al
ﬂ Display Processed Country Data SRICEL X
Check the data type you wish to display:
(¢ Agriculture " Population
" Economics " Social/Political
" Energy
Countr FIPS_CODE AGMCrop -
» g AFG 0.825226427377666! 1
Albania ALB 0.57684324153182 b
Algeria DZ4 7.70812316881946° I
Angola AGO 0.974697128934386
Argenting ARG 0.513428645958886
Armenia ARM 0.430052485306015
Australia AUS 0.43340243664567
Austria AUT 1.967566646513
Azerbaijan AZE 1.38470335488452
Bahamas, The BHS 5718629972084E-02
Bahrain BHR 0.117523111939884 B
< | 3
Exit
S —

IFs Home Screen: Extended Features

The second option under Manage Country Data is Import Data from XLS File. This feature allows
users to import large amounts of data into IFs via Excel. This will add an .xls access file to the IFs
historical data set. Click Import Data from XLS File to reach the form displayed below.
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Extended Features: Import XLS

156

Import




To import data, the first step is to change the Series Orientation setting, located on the right
side of the form. Identify how your data set is orientated, and select the corresponding option.
Note that the graphic in the lower right-hand corner changes to visually represent the specific
data orientation that you choose.

After you have chosen the Series Orientation, click on the File option located on the toolbar.
You will be prompted to select an Excel file. Once you have made your selection, the file will be
loaded into the Import Excel Data form. Next, select Excel sheets that contain data. Sheets will
either have custom names, or simply be distinguished as the default Sheet 1, Sheet 2 and so
forth. To see the Excel file you have selected, click View Excel.

And after you have selected your Excel file, you must further specify the locations of country
names and years in the data, so that IFs knows how to read the data after it has been imported.
Fill in the fields labelled: Country Names Start at; Years Start at; and Series Name Start at. Users
are asked to create a name for their data series as well as a brief description. When finished,
click Import.

7.3 Manage Groups/Countries/Regions

From the IFs home screen, the second option under Extended Features, Manage
Groups/Countries/Regions, allows users to explore and manipulate geographic representations.
Open the Manage Groups/Countries/Regions sub-menu and click Identify Group or
Country/Region Members to reach the form displayed below.

N
ﬂ Identify Group or Country/Region Members L SRICEL X

Switch to Countries/Regions

Groups (Click to see

members): Group Members:

ACC Forecast Group. ...} ~
ACC High Income

ACC Low Income (]
ACC Middle Income
AfrCul-Central '
AfrCul-East

AfiCul-Horn
AfrCul-North
AfrCul-Oceania
AfrCul-Sahel
AfrCul-South
AfrCul-West
Afr-Eastern
Africa

Africa & Mideast
Afr-Middle
Afr-North

- ————

Extended Features: ldentify Groups

This option allows users to see countries that are members of various groupings in IFs. Along
the toolbar, click Switch to Groups. Now, the scroll box will contain all groups currently defined
in the model. Highlight any group, and member countries/regions will appear in the display box
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to the right. For example, highlight BRICS (5) to reveal the original BRIC countries—Bratzil,
Russia, India and China—plus South Africa.
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The second extended feature located under Manage Groups/Countries/Regions allows users to
tailor membership to their needs. From the IFs home screen, open Extended Features and
Manage Groups/Countries/Regions, and click Change Grouping/Regionalization to reach the
form displayed below.

I3 Change Groupings/Regionalization SRECE X
Switch to Regions  Add Group  Copy Group  Delete Group  Register Member Changes  Change Group Name
Groups (click to see Grqup members (change and Registered group members
members) register changes)
ACC Forecast Group . Afghanistan -
ACC High Income Albania =
ACC Low Income i -
ACC Middle Income Mlgerta
AfiCul-Central Argonti
AfCul-East rgentina
AfiCul-Hom Armenia
AfiCul-North Australia
AfiCul-Oceania Austiia I
AfiCul-Sahel Azerbaijan
AfiCul-South I
AfiCul-West g":a“_‘“
Afr-Easten ahrain
Africa Bangladesh
Africa & Mideast Barbados
Afr-Middle Belarus
Afi-Northern Belgium i
Afr-Southern Belize
Afr-SS Coastal Collier Benin i
Afi-SS ResRich Collier Y
Exit

Extended Features: Manage Groups

On the above form, choose the Switch to Groups option. The list box on the left displays the
current groups defined in the model. The list box in the middle provides check boxes for all
countries/regions in your version of IFs; it allows you to change the membership of the Groups
in the left-most box. And the list box on the right shows the full set of country/region members
of the active group. S

The toolbar menu-options allow users to modify groups. As a demonstration, try adding a
member to an existing group. Click on the Group name in the left-hand list to activate it. You
will see the group members on the right. Arbitrarily pick a country/region in the middle list that
is not checked, and check the box in front of its name. After you check it, note that the name is
still not in the right-hand list. Now click on the Register Member Changes option from the
menu. The country/region will then be added to the list box located on the right of the form.
With editing complete, you could now exit the form and begin displaying results for the
redefined group (or use the group as the basis for parameter change in scenario analysis). But
instead, uncheck the box in front of the country/region name and again click on Register
Member Changes. You will have undone your change.
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Now add a Group. Click on the Add Group option along the toolbar. The system will first
confirm that you want to make such a change. For this example, when asked for a name of the
Group, simply type “test.” After pressing the Enter key, you will see the new Group at the
bottom of the left-hand list.

At this point the Group has been created, but has no member countries/regions. With the
name of the Group in the left-most box activated, select its members by activating the
appropriate check-boxes in the middle column. When you have finished, select the Register
Member Changes option. You will see the members of your Group pop up in the right-hand
box. You can now Exit from the form. You should see a message box that indicates no errors
were found. Then you will see a message indicating that your new group has been added to the
IFs file that maintains such groupings. Now, even when you stop the model and begin again
later, the new Group will be defined. From the IFs home screen, go to the Flexible Displays
feature, and try to create a table for the new Group. It should work just like any other.
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If you have created a Test group, however, you probably do not want it to remain an option. So
go back into Change Regionalization/Grouping, select the Test group in the window located on
the left of the form, and click the Delete Group option along the toolbar. Again the program will
ask for confirmation. Provide it and proceed. There is no limit on the number of Groups that
you can designate in this way.

7.4 Show Computed Functions

From the IFs home screen, the third menu sub-option under Extended Features is Show
Computed Functions. The associated form— displayed below—holds hundreds of functions.
(Select one or more of these functions. In order to select more than one function, highlight one
function, hold in the Ctrl key and select a second function.) These are many of the functions,
the relationships, that underpin the IFs model.

Select one or more functions and '‘Draw Graph’ [] Extend List

GDP/Capita Versus Purchasing Power Parity
GDP/Capita Versus Technological Premium
GDP/Capita Yersus Total Fertility Rate

Investment Ratio Versus Capital Growth Rate

—
GDP/Capita Versus Total Fertilty Rate

_‘IIIIIIIII{IIIIIIIIIIIIIIIIIIIIIIII 1
s 10 15 20 25 30 35

Function Name
GDP/Capita Versus Total Fertility Rate

Extended Features: Show Computed Functions

After you have selected a function, choose the Draw Graph option from the top of the menu.
This will then display a graphical depiction at the bottom of the screen, along with an r-squared
value. Above, see the relationship between GDP per capita and total fertility rate (TFR).
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7.5 Rebuild the Model Base

If you have made substantive changes to the model, you will have to rebuild the base for them
to take effect. From the IFs home screen, select Extended Features, and then Rebuild Base, to
reveal two menu sub-options: Rebuild Base and Rebuild Historical Base. Click Rebuild Base to
reach the form displayed below.

.
& Rebuild Base SRION X

Check all boxes that describe data changes you have
made. Optionally change last year of model.

[F1 Regionalization Last Year: | 2100
|
[F] Population Data [F1 Energy Data
[7] Population Cohort Data [Z1 Economic Data '
[Z]1 Adgricultural Data [Z]1 Social/Political Data
Rebuild Base Exit

L =

Extended Features: Rebuild Base

Note that IFs will automatically check the issue-area specific boxes, because it needs to create
new regional values in each module. Normally you will want to rebuild the Base Case for as long
a time period as possible, so leave the Last Year at 2100. When ready, touch the Rebuild Base
command button.

Rebuilding the Base Case will take a while, because all country-specific data must be aggregated
into regions. A set of algorithms, known as the preprocessor, performs the aggregation, in
addition to checking consistency of various data series and to filling holes in coverage. When
the process is complete, you will be reminded that you must now run the model. Although all
initial conditions and parameters have been placed into the Base Case, all computed values
were set at 0 when you rebuilt the base. So Exit to the Main Menu, open the Scenario Analysis
menu, choose the Run option, and run the model for the longest time period possible (normally
2100).
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Upon completion of the model run, the working run file will contain the computed variables,
but IFsBase.run f will not. Because you have rebuilt the Base Case, the model will ask you if you
want to save the results of your run (still stored in the working file) as the new Base Case.
Respond affirmatively to save the working file as IFsBase.run. These are the only circumstances
under which IFs will allow you to save over the Base Case.

You will now have a Base Case that includes whatever changes you made to the model. Any of
the displays in IFs will reflect the changes that you have made.
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7.6 Rebuild the Historical Base

This feature of IFs should only be used if one or more of the following occurs:

* You have lost the Base Case and cannot retrieve it from an instillation disk
* You have changed the country-specific data base in access files
* You have changed the number or membership of model regions

Rebuilding the IFs Base Case will process all of the country specific data in the model and create
group files. These files will then be used to construct a new base. Note that rebuilding the
Historical Base will delete earlier Run-Result-Files.

After deciding you would like to rebuild the Historical Base, you will be prompted with a menu
that allows you to specify what data sets you would like rebuilt and change the last year. The
menu should look similarly to the image below:

N
ﬂ Rebuild Base S | B e
Check all boxes that describe data changes you have
made. Optionally change last year of model.
[Z] Regionalization Last Year: 2005
[Z] Population Data [Z] Energy Data !
[Z] Population Cohort Data [Z] Economic Data
[Z] Agricultural Data [Z] Social/Political Data
Rebuild Base Exit
1

Extended Features: Rebuild Historical Base
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7.7 Procedure for Overriding Historical Data for a Particular Country (or Countries)

The IFs model keeps its historical data series in a master database file named IFsHistSeries.mdb
located in the Data folder in the IFs main installation folder (IFs\Data). The data in this file are
taken from standard multi-country sources such as the World Bank’s World Development
Indicators and the Food and Agriculture Organization’s FAOSTAT database.

Depending on the project, users may want to use their own data instead of what is in the
IFsHistSeries.mdb, e.g. data from a national source instead of the WDI. A special feature in IFs,
thus, allows users to override IFsHistSeries.mdb with historical data from other sources without
affecting the master database’s original contents.

The following is a step-by-step guide to the override process. You will need Microsoft Access to
open the required database files.

1. To begin, locate (or create) a project-specific Access database file
IFsHistSeriesProject[x].mdb in the IFs ProjectData folder (IFs\Data\ProjectData). The x in
the name stands for a particular name-segment chosen for the project. For example, for
our work with CEPLAN in Peru, we used the file name IFsHistSeriesProjectPeru.mdb. The
project data file is designed to hold the data series that will override those in
IFsHistSeries.mdb. Each table in the project data file must have the same name and
general structure as the series you want to override in IFsHistSeries.mdb but should only
contain rows for the country(ies) whose data you wish to change (the project tables can,
however, contain fewer or additional column years—see below). While any series can
technically be overrode, it only makes sense to do so with data series used in the
model’s pre-processor to rebuild the Base Case as replacement only occurs during the
rebuild process (see #3 for instructions on adding other tables to this file). The most
common tables put into the project data file will thus be the so-called “essential series”
of IFs, namely GDP, GDP per capita, and total population.

2. Using MS Access, you can add/edit/remove country-specific data points and country-
rows from the data tables in the project database file (IFsHistSeriesProjectPeru.mdb in
this example) as needed. You can also bring in new country-rows from the master
database (IFsHistSeries.mdb) and then edit those data cells. If you have data for years
not covered in IFsHistSeries.mdb you can add the missing years (in the proper order) via
the add column function in the design view of the Access table. After saving the design
changes to the table, you can add data to the new column. Keep in mind that your new
data series will completely replace the existing series of the same name, regardless if
the two series cover different periods of time (i.e. if the original IFs series
SeriesGDPInformal%Blended has data for years 1990—2010 and your replacement
series has data for 2007—2012, only the 2007—2012 data will be kept).

> It is important to bring in entire country-rows form that database. If you were to create a country-row that was
shorter than that in IFsHistSeries.mdb, your changes would not alter values for years that that you have not included.
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3.

To add a data series table to the project data file, you will need to copy the
corresponding table from the master database, IFsHistSeries.mdb, and paste it into the
project database, using the “structure only” option during pasting. You must keep the
table’s structure and name the same. You will be asked to provide the database
password datadifs12 (all lower case) on pasting. Once the table itself is copied, copy
only those country-rows you want to change (i.e. Peru) into the project database. You
can then edit the data points as needed. You can also add additional year columns if
needed (following the same procedure described in #2).

Once you have added all the data tables you want to the project data file, you will need
to read that file into the IFs historical database. To do so, select IFs Main
Menu—>Extended Features->»Manage Country Data—>Historical Data File
Processing—>Project Data—>Load Project Data (see figure 2 below). Select the project
data file you want to load (IFsHistSeriesProjectPeru.mdb in our example) in the popup
dialogue box and click the load button.

7

ﬂ Select Project File to Load o || B 23

~

Load Cancel 1

Figure 1: load project file

5.

IFs will then a file with the augmentations/changes to IFsHistSeries.mdb called
IFsHistAugment.mdb and place it in the IFs/Data folder. It will also place a flag in the
IFsInit.mdb table ProjectDataCountryLoad

It will also place a flag in the country field of the ProjectDataCountrylLoad table within

IFsInit.mdb, namely the name of the country for which data have been
augmented/changed (normally the table is empty). Once you data changes are loaded,
IFs will prompt you to begin the Rebuild Base process (click ok in the first dialogue box,
Rebuild Base in the second, and Ok in the third and fourth. The model will then rebuild
the Base using the new IFsHistSeries.mdb. IFs will also create in the Data folder a backup
version without changes named IFsHistSeriesOriginalNoProjectData.mdb for restoring
the original, unaltered master database. Finally, the model will ask you to rerun the Base
Case to 2100. Click Start Run. Once the model has finished running, you are set to go.
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ﬂ Main Menu: IFs
Exit System Display Scenario Analysis Data Analysis | Extended Features | Help
Manage Country Data

Manage Groups/Countries/Regions

Display Processed Country Data

Historical Data File Processing

Import Data from XLS File

- =] Change Country Sub-Regionalization Import Data from XLS File Provinces
%: Extended Longevity Switch Update Data Dictionary
Lo d Manage Sectors Update Data in Batch
- Show Computed Functions Compare Imported Data
Rebuild Model Base Import Population Data
Add Variable Name to File Earliest Data, Add or Update
RebuildCommon Most Recent Data, Add or Update
Build Documentation Earliest Data, Add Only
* Build Health Data Most Recent Data, Add Only
Model Integration Remove Vears from Data
Provide Feedback Identify and Save Years
Run-to-Run Check Add or Delete Countries
Mark Historical Variables used in Rebuild Base Excess Data Digit Removal
Samoa Mark Functions used in Model Annualize/Spread Period Data
Tonga Validate ifsHistSeries vs DataDict Annualize/Interpolate Interval Data
Delete FIPS_CODE indices g Transform Data Table (Build Ratio or Percent)
Generate Historical Smoking Rate Estimates Load Project Data Project Data »
Generate 5 yr schedules for Mortality Unload Project Data J b NewgFaland
Historical Incosistencies e T

Figure 2: menu-path to load/unload project data file

6. To revert to the original, unaltered version of the master historical database, select IFs
Main Menu—>Extended Features—>Manage Country Data—> Historical Data File
Processing—>Project Data—>Unload Project Data. This will take you through the Rebuild
the Base process again. Once complete, you should completely exit the IFs model and
re-launch to ensure that the original model is completely restored.

Note concerning the building of installations for countries/projects with augmented or changed
data. Those installations should be sure to include:

New files: (1) IFsHistSeriesProject[country/projectname].mdb under IFs/Data/ProjectData, (2)
IFsHistAugment.mdb under IFs/Data and (3) IFsHistSeriesOriginalNoProjectData.mdb under
IFs/Data.

Normally distributed but changed files: (1) IFsHistSeries.mdb under IFs/Data and (2) IFsInit.mdb
under IFs.

8 The File System

Objectives

This section of the training manual will introduce users to several important folders, located in
the IFs file structure:

o The Root Folder (IFs)
o DATA
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o RUNFILES

o Scenario

o Code

. » Computer » 0S5(C) » MyDocuments » IFs » DATA » v |49 [l Search DATA

Organize v (A] Open ~ Bumn New folder =y 0 @
X Favorites Name ‘ Date modified Type Size o
22y _msristoenesoouman u/t4r2012 nicrosort Access 505 Ko
B Desktop ) Access2000Convert.doc 19kB
% Downloads 3 AnalFunc.mdb s 384 KB
H Recent Places 7] COMPRESS.EXE 0AM  Application 15K8
= L7 D°‘”f“e"‘5 1] Country Translation MapExt.mdb Microsoft Access 308 KB
Il {cloud brive &) Data Template Western Cape Projectxls 21KB
2] DataDict Preprocessor Series.mdb 1,968 KB
“7,"""“"“ 2] DataDict.mdb 2148 KB C
) Documents | DateDat 1KB
o Music 3] EdSecEnrollNet.mdb 676 kB
(&) Pictures 3 ExceptionLog.mdb 1528
B videos &) GDP PPP (USD Billion).ds Microsoft Excel 97... 93 KB
) GISMO Groups LookupTablexls Microsoft Excel 97... 111 K8
) Homegroup 3] GuidedUse.mdb 3AM  Microsoft A 144 KB
R 2] HealthMorbidity.mdb Microsoft A 1,156 KB
15 Computer ) HealthMortality.mdb Microsoft A 1,156 KB
&osc B ICTDataxis M Microsoft Excel 24K8
N B s - Copy (3).mdb A Microsoft Access .. 158,056 KB
S Network ) IFs Data Team - General Instruction.docx Word 2007 Docu... 27KB
__| IFS.DAT DAT File 2KB
] FS.grp Microsoft Progra 3KB
2] IFs.mdb M Microsoft Access... 158,056 KB
3] ifs_provinces.mdb 12,252 KB
3] IFsChina.mdb 532K8
|| IFsChina.mdb.bbh 532K8
[ IFsCOVATRA.dat 1K8
) IFsCoVaTra.mdb 0 M Microsoft Access . 3324 KB .
zu TFs.mdb Date modified: 11/1/201311:02AM  Date created: 9/4/2013 3:03 PM
Microsoft Access Database Size: 154 MB

IFs File Structure

8.1 Root Folder (IFs)

The root folder is called IFs, and contains most of the system files and folders. The main file of
the system is ifs.exe. This is the program itself, compiled into an executable from Visual Basic 6;
it contains the code to run every module of the model and is connected to the graphical user
interface (GUI).

Another important file is ifsGUIprj.ocx (the GUI), a repository for most of our display interfaces,
which use 3™ party controls like GigaSoft Proessentials, BlueMarble GeoObject Map control and
FMS Statistical software. We build the .ocx file as a separate file in order to distribute it to users
interested in Model Development without forcing them to buy licenses for 3" party controls,
which are used only for display purposes. Another reason for the separation is the ability to
update the GUI without recompiling the full model and create a new .exe file. In practice,
however, model updates are available infrequently, so they often include changes to the model
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as well as the GUI. We have also encountered some registration issues when trying to update
the GUI by itself, so we don’t currently recommend it. The ifs.exe and ifsGUIprj.ocx files
concentrate all of the Visual Basic code developed for IFs over the last 30 years. All other files in
the root folder primarily relate to initialization data and forecasting results.
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ifsinit.mdb is the first initialization file used in the system.® This file holds initialization
information for variables, such as values for the first and last forecast years, and file and folder
names that are used globally in the system. Of the tables contained in the file only two are
currently used: ifsInit, where most configuration variables are stored, and LoadFull, which holds
specific configurations for the full version like the model version and maximum number of
regions allowed (currently 220). The only difference in this file between a target machine and a
development machine is a variable in ifsInit called DevelopmentMode, which is set to false for
target machines and to true for development machines. When the setting is set to true, extra
options are available in the Extended Features menu. These options are mostly used for
configuration of initialization data, like rebuilding documentation support files, estimating
historical smoking rates or loading conflict data.

8.2 DATA Folder

The DATA folder contains most of our initialization data, and in general its content is not
frequently changed in a regular user session.

ifsVar.mdb contains several tables, but the most important one—probably in the entire
system—is our catalog of variables (ifsVar). The model currently uses 1164 variables,
parameters and initial conditions. This table stores important fields like the name of the
variable, a description of the variable, the variable type (variable types include: computed
variable, initial condition and parameter) and the number and type of dimensions for each
variable. We have a few variables and several parameters that do not have dimensions, for
example WPOP, WGDP or some global parameters like histddthsw. Most of our variables only
have 1 dimension, and that dimension usually is region, for example POP, GDP and TFR. A
smaller portion of the catalog has 2 dimensions—variables like LIFEXP and GDS (Government
Expenditures by Sector). Finally we have a handful of variables with 3 dimensions, variables like
DEATHCAT and HLYLL. Other types of dimensions are gender, economic sector, type of energy
and type of land. These different types can be found in another file in this DATA folder: ifs.grp.
Other tables in this file include the list of aggregation rules to use for grouping and the set of
variable list tables, where we store our prepackaged displays, both fixed and flexible.

Ifs.mdb contains numerous tables, most of them used for initialization. The most frequently
used is GlobalParameters, which stores default values for parameters—here you can change
the value of a parameter for the Base Case, but then you need to rebuild the Base Case.

8 ifsinit.mdb is a Microsoft Access 2000 compatible file
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Another table worth mentioning is the Country Translation Table. Different organizations often
use different names for the same country (e.g. Macedonia versus The Former Yugoslavian
Republic of Macedonia). We use the Country Translation table to store these variant names and
to convert them to a standard set used in the Model. The currency table stores different
currency translation values used to display conversions between different currencies. We also
store our geographical grouping tables here, starting with RegionalizationFull, which establishes
the relationship between Countries and Regions. The relationship is currently one to one, but
can be changed. RegionIDNewFull holds the full name of each Region; the names of Regions
and Countries are not necessarily the same—for example for the region we use USA and for the
Country United States. GroupingFull is the table that establishes the relationship between
Regions and Groups, which is many to many (i.e., one region can belong to many groups, and
one group can have many regions). GroupldNewFull holds the full name of each group. Finally,
in the geographic section we also have GList, which holds a subset of regions and groups used
for display purposes only (GList stores the full name of the geographic list). We usually store
historical data in another file, but in cases where we only have data for the Base Year, and the
data are organized by age category, we store data in ifs.mdb. Some examples of that are
PopAgeCohortCountryMale, PopMortalityCohortCountryFemale and
PopFertilityCohortRegionFemale.
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ifsHistSeries.mdb is the file where we store historical series commonly used to initialize Base
Year values of our variables and to find cross-sectional regressions used forecast values when
strong relationships are found. There are over 2000 series in this file now.” Four of the most
important series are: SeriesPopulation, SeriesPopulationUNFilled, SeriesGDP2000 and
SeriesGDP2005PCPPP. The first two tables are from different data sources: SeriesPopulation
comes from the World Bank and is used for historical initialization and
SeriesPopulationUNFilled comes from the United Naitons and is used to initialize our forecast.
The most common format for these tables is to have each year, from 1960 to 2010 (most
common time period) ,as a column in the table, and then to add two extra fields to the end, for
earliest and most recent years. The fields titled Earliest and MostRecent are computed by a
process in the Extended Features menu. There are some exceptions to this format; in some
case there are ranges of years in a single year, for example 1980-1999 in table
SeriesEnvAvgAnnTemp. 8

DataDict.mdb is our catalog of historical empirical variables. This file is essentially a list of the
tables stored in ifsHistSeries.mdb. The main table is also called DataDict. New historical
variables must be registered here or they will not appear when running the program.

TablFunc.mdb is where we store most of the bivariate regressions used in the model. Such
regressions need to be one of the following types: linear, logarithmic, exponential, power,
quadratic or cubic. We currently cannot mix these types. We can also store up to 10 individual
points to describe a function.

AnalFunc.mdb is the file where we store most multivariate regressions used in the model. The
regressions need to be one of the types described above. They cannot be mixed within the
same independent variable, but you can have different types for different independent
variables.

IfsPop.mdb stores age-cohort based data. IFs age categories are 5 years long except for infants,
1-4 and 100+. The file stores different tables with information about education, health,
mortality (aggregated and detailed by type), and morbidity.

7 ifsHistSeries.mdb is currently password protected.

® Another series to pay attention to is SeriesPolityDemoc, which starts in the year 1800.
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8.3 RUNFILES Folder

The RUNFILES folder is our working folder. Most of the files in the DATA folder are copied to
RUNFILES when the model starts, and most modifications that occur during the user’s session
are made to the copies in RUNFILES, allowing you to easily cancel your changes by simply
restarting the model. You can also save them permanently by saving the modified files back to
DATA.

ifsBase.run stores the results of the IFs Base Case forecast from the Base Year (2010) until the
desired run horizon, usually 2100—but sometimes a shorter (say, 2050), which keep the runs
shorter and the files smaller. The format of the file is binary, (which is basically compressed text
format), and it is organized as a long chain of numbers. Logically you can think of it as a matrix,
where each row is a year, and each column is a variable with its different dimensions. Variables
are ordered alphabetically, and dimensions follow the order in which they were created in the
file ifs.grp—described in the previous section (except for the regional dimension, which is
alphabetical). Each number is stored as a 4 byte number, and thus you can assume that the
length in bytes of each row is the number of variables multiplied by its respective dimensions
times 4.

Working.run is a copy of ifsBase.run. The file gets initialized every time you start the model.
Thus when you are starting a new session of the model the working file is identical to the Base
Case. If you make a change in any of the parameters of initial conditions and rerun the model,
your results will change, and they will be stored in this file. If you want to preserve them after
you finish your session you must save this file with a different name. In fact, the file gets
changed if you simply process your parameter changes from the scenario tree. If you check
working.run just before running the model you will see changes in the parameters, but not yet
in the computed variables.

173



The RUNFILES folder also contains a number of other run files. These are our the run files for
our packaged scenarios, including Markets First.run, Policy First.run, Security First.run and
Sustainability First.run. These four run files are the results of the four scenarios built for the
UNEP GEO (Global Environmental Outlook) 4 project. All of these files are the same size as the
Base Case because they have the exact same variables and years. If you find a run file that is not
of the same size, that means it is from a previous version of IFs with a different number of
variables. It is possible to run a scenario for a smaller amount of years than the Base Case and
then save it. That will still keep the same size of the file, and the year of the run will be saved at
the beginning of the file to indicate that numbers are only valid until that year. The only way to
change the size of a run file is by rebuilding the Base Case after changing the variables,
dimensions or years to be used.

ifsPopWork.mdb is a copy of ifsPop.mdb described in the DATA section. The file works like
working.run in the sense that it is where you store your results when you run the model, and
needs to be saved in order to preserve your changes. When you save a working.run file using
the menu options under Scenario Analysis, the corresponding version of ifsPopWorking.mdb
will be saved with the same name used for the working.run file. The run file’s format will be of
the format ifsPopXXX.mdb, where XXX is the name selected for the working file. Another file
that is stored with the same name is SAMXXX.mdb, which is used for display of the Social
Accounting Matrix.

IFsBaseHist.run is the historical version of ifsBase.run, where the historical forecast is run from
1960 to the Base Year (2010). The historical forecast is commonly used for validation against
empirical data. The width of the file is the same as the regular base, but because the number of
years is usually different the size of this file is usually smaller.

8.4 Scenario Folder

The scenario folder stores all the scenario files, saved in text format with a .sce extension.
These .sce files are very small text files, containing all modified assumptions and other
interventions that make up the scenario. However, they do not contain any forecasts. Forecasts
from a particular scenario are generated only when the scenario is run. These forecasts are
saved in files with .run extension, as mentioned above.

8.5 Code Folder

The Code folder includes all the Visual Basic files used in the main project to build the Base Case
and run the model. In Visual Basic 6 there three types of files: forms with the .frm extension,
modules with .bas extension and classes with .cls extension. Forms are mainly used for display
and interaction with the user, and have been concentrated in the GUI—though sometimes it is
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convenient to handle those in the main project itself. Modules are used for the model logic.
Classes have not been used frequently in the main project, but they have been used to create
displays.

The code for the first initialization, rebuilding of the base, is what we call the Preprocessor, and
it is stored in this folder in the set of files that start with the word DATA—for example:
DATAPop.bas, DATAEcon.bas, DATAEner.bas.

The code for the run of the model is stored in 9 different physical files where we have tried to
organize the different modules and submodules of the model: Economy (Economy.bas),
Population (Populat.bas), Agriculture (Agricul.bas), Energy (Energy.bas), Environment
(Environment.bas), Automobile (Automobile.bas), Infrastructure (Infrastr.bas), SocioPolitics
(SocioPol.bas), and recently added Knowledge (Knowledge.bas).

It is also important to mention that Function2.bas stores the procedure ModelRun, which is the
file that calls all of the previous modules. It also stores the procedure that loads the scenarios
from the tree into the working file; this procedure is called ProcessTimeSeries.
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