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EXECUTIVE SUMMARY

The research for this report was carried out andsnitted by the author to the
London School of Economics for his M.Sc. dissertaii The project was carried out
under internal and external supervision. The Londdchool of Economics was not
responsible for any part of the study’s subjectamclusions.

The Client

This project has been commissioned by the OptimapuRtion Trust, a UK environmental
charity and think tank, raising awareness of tharenmental impact of population growth.

Purpose of the Project

The purpose of this project is to perform a costdié analysis of reducing carbon emissions
by non-coercively reducing population growth. Theib tenet of this project is that fewer
people will emit fewer tonnes of carbon dioxide @OT he study estimates the cost-
effectiveness of providing global access to baenailfy planning (as a major method of
population growth reduction) in reducing future C@&fgissions between 2010 and 2050. This
finding is compared to other means of reducing @®ssions.

Methods Used

The cost of global family planning was calculate®ne model and analysed against the
estimated reduction in G@missions calculated in a second model. The céstiefeness of
family planning was then compared to the cost-éiffeness of modern low-carbon
technologies. The first model was developed tores the cost of providing family planning
to all women who wish to delay or terminate childidieg but who are not using contraception
i.e. all withunmet needbr family planning. Recent data was inputted itfite model

primarily from the UN and the Global Health Counéilsecond model utilised UN
projections for population levels and g&hnissions, adjusting values in accordance with
increased access to family planning. This adjustwas based on a finding stated in the UN
Population Fund’s repordding it Up: The Benefits of Investing in Sexua &eproductive
Healthcare(Singh et al): meeting all unmet need will reduaéntended births by 72% (20).

Findings

The study found that each $7 spent on basic famifylanning (2009 US$) would reduce
CO, emissions by more than one tonne (meeting all unineeed between 2010 and 2050).
By comparison, a one tonne reduction in C@emissions is predicted in Project Catalyst
to cost a minimum of $32 using low-carbon technolags (Project Catalyst 10): $25 more
per abated tonne of CQ than family planning. This study also found that neeting all
unmet need would prevent the emission of at least 3t of CO, (gigatonnes of CQY)
between 2010 and 2050 making the assumption thé&mandfor family planning is not
stimulatedby family planning proposals.

Recommendations

From the cost-benefit analysis, it has been foundhat family planning (considered
purely as a method of reducing future CQ emissions) is more cost-effective than most
low-carbon technologies. It is recommended that aoptimum mix of carbon-reducing
methods includes family planning as one of the priary methods.

! “Project Catalyst is an initiative of the Climatevis Foundation, [...] launched to provide analytical
and policy support for the United Nations Framew@davention on Climate Change [...] see
www.climateworks.org” (Project Catalyst 5).

21 Gt = 1 gigatonne = 1 billion tonnes = 1 ¥ 1@nnes (metric tons)
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1.0 INTRODUCTION

This introduction includes an outline of the studgurpose. Section 1.2 describes the
organisation commissioning the study followed lpaekground of the problem and
an outline of the approach adopted. An orientingnpdf the report is provided in
section 1.4,

1.1 Objectives

This project aims to conduct a cost-benefit analgéifamily planning in terms of
reducing CQemissions between 2010 and 2050. It is proposédhisabenefit is
achieved by the reduction in population growthsdteat may result from increased
spending on family planningThe years 2010 to 2050 were modelled becauseyfamil
planning is not expected tmmediatelyaffect population levels or G@missions.

The resulting reduction in population growth ratek take time to affect global
population levels.

1.2 Background

The Organisation: Optimum Population Trust

The work for this project has been commissionethiyOptimum Population Trust
(OPT). OPT is a “think tank in the UK concernedhntite impact of population
growth on the environment” (OPT). Since May 200&,TChas been registered as a
charity in Manchester, operating as a “virtual oigation” in practice. The
organisation’s main aims are:

» To advance the education of the public in issukeging to human population
worldwide and its impact on environmental sustailitgth

» To advance, promote and encourage research tordieécoptimum and ecologically
sustainable human population levels in all or aaw pr parts of the world and to
publicise the results of such research;

» To advance environmental protection by promotiniicias in the United Kingdom
or any other part or parts of the world which Wéthd or contribute to the
achievement of stable human population levels whitdw environmental
sustainability.

(OPT)

The Problem

In 1992, UNICEF suggested that family planning’diglto compete with other
technologies on cost-efficiency: “[flamily plannirguld bring more benefits to more
people at less cost than any other single 'teclyybimw available to the human race”
(UNICEF).

This cost/ benefit analysis has been commissiogegdRiT to investigate the
effectiveness of population-growth-reduction throdgmily planning in reducing
CO, emissions. Straightforward comparisons are matie twe cost of current

% The problem is discussed further in the ‘termseférence’ document (appendix A), which outlines
the purpose of the project and a proposed methadraed in the initial stages of the study.
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carbon-reducing methods. It is intended that tiselte that come from the study can
serve as a starting point in illustrating whethepuylation growth should have a place
in carbon-reduction policy.

For OPT, the significance of this problem lies stadlishing a recognition that global
population growth should be discussed by governmepresentatives and in the
public eye. Success in demonstrating populatiamessvith respect to carbon
emissions may open the door for serious discussiamore active population
policies.

1.3 Approach Adopted

The study first estimates the benefits (in term€0% emissions) by modelling world
population projections. The cost (in 2009 US$hent calculated using a second
model.

Benefits

An important concept frequently discussed by maggwisations including the
Population Reference Bureau (PRB) is thatrmhet needThis term is defined by
John Guillebaud of OPT as the “[p]roportion of wanweho wish (in survey data) to
delay or terminate childbearing but who are nongisiontraception” (Guillebaud ).
A June 2009 PRB article (Ringheim et al.) claimeat 00 million women globally
have unmet need (1).

In Adding it Up: The Benefits of Investing in Sexuad &eproductive Health Care
(Singh et al.), the United Nations Population FUdNFPA) found that meeting all
unmet need would reduce unintended births by arG@84d (20.) This UNFPA
finding is the basis for the estimated effect ahilg planning on unintended births in
this study. Such a result would have several imgibnis. For the purposes of this
study, the effect on population growth rate was efled, allowing the reduction in
population to be calculatédlhis process was completed in the same manneaftr
year from now to 2050 using a spreadsheet modeisi@ering the average GO
emissions per capita in each country or regionddta was summed for all years in
an operation to produce a tokanefitof the proposal.

Cost

A spreadsheet model was again used to calculataitieium number of people
expected to have unmet need for each year betw@&dhdhd 2050. In turn, a
calculation was made to estimate the cost of fapldyning services necessary to
assume that all unmet need can be met for each Mease costs were summed and
divided by thebenefitpreviously calculated to produce a cost pep-@Dne abated

* Guillebaud’s definition is a fairly typical undéasding of the term, although sometimes the
additional criterion is given that contraceptionshibemodernfor a woman to not be classified as
having unmet need.

*The justification in studying the relationship beem unintended pregnancies and population levels
comes from the high proportion of unintended pregies. According to thall Party Parliamentary
Group on Population, Development and Reproductigalth (APPG), “41% of pregnancies globally
are unwanted” (APPGummang). The UNFPA report that “[a]s many as 50% oftisrare

unplanned, and 25% are unwanted” (UNF@éntraceptivg
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I.e. themitigation potentialof family planning. In the context of this repartjtigation
potential is the cost (in 2009 US$) per tonne of,@@ated in comparison to current
projections.

“The Impact of Publicly Funded Family Planning @itservices on Unintended
Pregnancies and Government Cost Savings” by Jeridst et al. of the Guttmacher
Institute was published in 2008. In the study,\d@rgpof $4.02 was estimated on
every $1 invested in family planning in the U.Si$t et al. 778). Since significant
variation exists on such estimategetiirn® this study applies family planning costs
without subtracting savings resulting from any restlilevels in social services. The
cost is given as positivevalue with additional benefits noted. This appigac
however, presents obstacles to analysis when cangpitie mitigation potential of
family planning to the mitigation potential of att@tive energy sources. For example,
while the cost found in this study could never bgative, Project Catalyst found that
geo-thermal technology will have a costnaihus9 US$ per C@tonne abated in
2020 (Project Catalyst 10).

1.4 The Report

This report begins with a look at previous workevant to the project (chapter 2),
followed by a discussion of possible approacheswvieae considered (chapter 3).
Chapter 3 includes descriptions of the approadhegtsiere rejected for various
reasons as well an explanation of the adopted appr&hapters 4 and 5 explain the
analysis behind the approach referring the readappendix B for the more technical
explanations involved. The analysis is separatedtimo chapters to represent the two
elements of a cost/ benefit analysis. Details efdata used are given (chapter 6),
followed by conclusions and recommendations (chiapteA glossary defines
technical or potentially ambiguous terms used ertdport (chapter 8). The report
includes references (chapter 9) and appendices)XAAns an OPT statement on
climate change and annex B is an OPT statemeinigiginquantified additional
benefits of family planning.”

®Studies demonstrating a return on investment thrdamily planning in wealthy countries include
“Public Savings from the Prevention of Unintendeddhancy: A Cost Analysis of Family Planning
Services in California,” which estimates a savig®.76 within 2 years and $5.33 within 5 years on
every $1 invested (Amaral et al. 1960). “The Cdgtamily Planning Service Provisioilfustrates
savings as a result of investments for severadudifit contraceptive methods in the UK (Hughes and
McGuire). Savings through social services as dtre§investments in family planning in developing
countries could be smaller in comparison to wealthountries, but it should certainly be noted that
each dollar invested in family planning may seerggvas a result of reduced costs for social sesvic

-5-
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2.0 PREVIOUS WORKS

Many existing studies consider the cost of famayping against several benefits.
Other studies consider the benefits of reducindgpoaremissions without addressing
family planning or population-growth-reduction asreethod. Although studies exist
that do consider reduced carbon emissions as dtrekveducing population growth,
it is not clear that a quantitative cost/benefiaéysis has been conducted in these
cases. A discussion of some relevant previous Wollksvs in chronological order.

2.1 Early Studies

Studies on population growth are relevant to tihagget, particularly if family
planning is posed as a solution. As John Blighudises inThe Fatal Inheritance
(Bligh), studies concerning human population groistues have been carried out
since Adam Smith’s 1776 accoumfje Wealth of Nation&mith), provided a matter-
of-fact economist’s observation. Smith observed tésources limit the natural
growth ofanyspecies (Bligh 32). Two decades later, Thomasalivrote “An
Essay on the Principles of Population” (Malthug)ehistorical relevance of
Malthus’ work in any family planning study canna bnderstated. In fact, Richard
Ehrman’sThe Power of NumbeK&hrman) states that Malthus’ “call for ‘prudettia
restraint’ — by which he meant later marriage —loarsaid to have opened the way for
family planning” (33). Many of the older studiegansightful, but knowledge,
policies and population behaviour has changed fstgnily even since Paul Ehrlich’s
influential 1968 bookThe Population Bom{Ehrlich). More recent works pertaining
to the earth’surrentpopulation growth should be considered.

In 1976, Robert H. HavemanBenefit-Cost Analysis and Family Planning Programs
(Haveman) addressed the need for a cost benefitsesaf publicly funded activities.
The paper includes a number of general “propostenmd conventions” (38) and a
discussion of social benefits associated with famlidnning including a reduced
“burden” (54) on public services. In our study, utgpand outputs are quite well
defined and it is not the purpose of the studyrtdengo a quantitative analysis
assigning value to any of the outputs beyond cadmissions. Conducting a full
analysis of family planning by measuring all caatsl benefits would be impractical
on a global level given all of the different img@tens that a change in population
growth will have in different regions around thengo While acknowledging other
benefits of family planning, the scope is to fooasa single benefit: reduced carbon
emissions.

Deirde Wulf's 1981 special report, “Cost BenefiddDost-Effectiveness Analysis for
Family Planning” (Wulf), provides an appropriatstthction between cost-benefit
analyses and cost-effectiveness studies in loakiirmyerting births. Our study shares
a property of Wulf's cost-effectiveness definitidghe output in our study (reduced
CO, emissions) “is assumed to be desirable” (142).céare however, properly call
our study aost-benefit analysisecause we can “place a monetary value on the
output” (142) by comparing the result to currerstbcepted carbon reducing costs.

Several studies in the 1980s, including “A Cost-&drAnalysis of Thailand’s
Family Planning Program” (Chao and Allen) and “AsE8enefit Analysis of the
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Mexican Social Security Administration’s Family Rfang” (Nortman et al.)
considered the costs and benefits of family plagpiogrammes on a domestic level.
Such studies tend to consider benefits in redueggeénditures for social services”
(Chao and Allen 75) and do not discuss benefiteafe international concern like
carbon emissions.

Published in 1994ylethods for Costing Family Planning Servi¢danowitz and
Bratt) can serve as a detailed manual for calagatie costs of many elements of
family planning. Given the level of specificity the report, it is demonstrated that
different forms of family planning can involve dratitally different levels of cost. It
also highlights that:

One problem caused by these different approachbatishe term “cost” has lost
some of its precision. It is difficult (if not imgsible) to know whether the costs
calculated in a given study can be meaningfully garad to those in other studies.

(9)

The above problem is particularly relevant for ttisdy since the global nature of the
analysis may necessarily use a crude average dffplanning costs. Consequently,
it is critical to state precisely which costs areluded in the value used.

In 1996, “The Cost-Effectiveness of Family PlannBeyvice Provision” (Hughes and
McGuire) adopted a method of dividing the total cett by the number of
pregnancies averted for different contraceptiveho@s. This produced a range of
values for the cost of each pregnancy averted (#)ough the estimates are based
on practice in the UK and the calculations are nfiocesed on family planning
beyond the basic levels proposed in this studyntaghod could be a basis for the
some elements of calculatién.

2.2 Twenty-first Century Studies

The Global Health Council’s 2002 publicatid?romises to Keep: The Toll of
Unintended Pregnancies on Women'’s Lives in the IDpigy Worldanalyses “the
consequences of unintended pregnancy” (Daulaiak 8). Although these
consequences do not specifically include carbors&ons, reduced social costs and
rates of maternal mortality (resulting from fewaintended pregnancies) are likely to
be additional benefits of the proposal in this gttid

The 2003 reportddding it Up: The Benefits of Investing in Sexuad &eproductive
Health Care(Singh et al.)proposes meeting unmet need for family planning as
method for reducing population growth as well d®ogoals. When considering
“meeting need” as an approach for population redogctertain assumptions will
have to be made. One such assumption recognigkd neport is that:

"It is worth noting that if pregnancies are congéderather than live births, more data is requiced
establish how pregnancies effect population grdvettause abortions and other factors must be taken
into account.

® The effect of family planning on maternal mortali studied more recently in the fourth edition of
the Population Refernce Bureau’s 2009 regeatnily Planning Saves LivéSmith et al.). The report
also discusses the effect of family planning orucéag infant mortality.
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If contraceptive services were available, many—+mitall—of the 201 million
women in developing countries with unmet need waualdpt a modern method.
Some women will always have problems with moderthiods, as a result of side
effects, misconceptions, cultural values or perkpreterence. At the same time,
however, some women who are not considered to dmawamet need (usually
because they plan to have a child soon) say thiegdrto use a modern contraceptive
method.

(19)

Although the above assumption may not dramaticafigct calculations of mitigation
potential, it may affect the possible level at whibe proposal can be implemented.

The report also gives estimated costs for diffeedetnents of family planning on a
global level. In doing so, the assumption is mawde those whose needs are met
behave in a similar way to those locals who culyeatcess family planning methods
(19). Following the basic analysis, the report aders family planning methods in
“the larger context of how they contribute to ecomodevelopment and social
wellbeing” (22).

A relevant point is raised in the 2005 publicatiRnofiles for Family Planning and
Reproductive Health PrograifRoss et al.). Care should be taken in any study
modelling the meeting of unmet need becaeseicingdemand for family planning is
generally not an acceptable outcome. That is, Utimaet need estimates should be
reduced for women who do not intend to use, bueesed to recognize omitted
couples who intend to use a method” (50). The tegdeo demonstrates that unmet
need cannot be entirely predicted by the availgtoli family planning (or
contraceptives).

The All Party Parliamentary Group’s (APPG) 2007aeReturn of the Population
Growth: Its Impact upon the Millennium Developm@&aialscites many benefits of
family planning in the context of seven millennigi@velopment goals. It is stated
that “[[]Jarge families are usually not the choidelme poor, but a result of their
inability to exercise their options to manage ttiemily size” (APPG 9). A pertinent
observation to this study is made:

Population growth is exacerbating problems in eminents already left vulnerable
by climate change. Population pressures are additige difficulty in the
achievement of environmental sustainability, pafédy regarding agricultural lands,
forests, water and biodiversity.

(47)

It is also stated that “[ijmproved access to fampilgnning is one of the most cost-
effective ways of reducing infant and maternal mldst” (8), as well as leading to
“economic progress” (8) and improved opportunit@&nvest in education and
health” (8). In addition, a reduction in unintengeeégnancies (and hence, population
growth) is shown to help with issues of hungeril@enflict, water shortages, unsafe
abortions, deforestation and agriculture.

When we consider proposals to reduce populatiowtty,ca 2007 observation made
by John Guillebaud in “Youthquake: Population, Figytand the environment in the
21 Century” (Guillebaud) is relevant. Guillebaud sththat “[p]Jopulation growth is
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not just a problem for the developing world” (2)though we can expect that
different cultures might respond to family planninglifferent ways, a reasonable
study will consider unmet need in developed regmswell as the developing world.
Guillebaud also points out that 350 million couplesnot have full access to family
planning services (2)—significantly more than thdséined as having unmet need.
While this study primarily considers those wddoeady haveuinmet need, it is noted
that the demand for services has the potentialdiease up to 350 million.

Guillebaud proposes removing “obstacles to birthticd” (22). From an analytical
standpoint, the cost of removing such obstacles nearesent a significant element of
family planning’s cost. The scale of these obstackn not be reasonably predicted
within the scope of this study, but the reader &hbe aware that political and
cultural obstacles in implementing family plannim@y represeradditional costs.

In this study, thenitigation potentialof family planning is calculated. The term
mitigation potential is used as by the Intergovezntal Panel on Climate Change
(IPCC). TheirClimate Change 2003ynthesis report (Bernstein et al.) explains that:

The concept of ‘mitigation potentiaias been developed to assess the scale of
[greenhouse gasjeductions that could be made, relative to emisbaselines, for a
given level of carbon price (expressed in costuymdrof carbon dioxide equivalent
emissions avoided or reduced). Mitigation potensidurther differentiated in terms
of ‘market mitigation potential’ and ‘economic ngjtition potential’.

(58)

Last year, in aOutlookarticle, the UNFPA looked at the social benefits a
associated with family planning. Giving the facatthabout one in six married women
still has an unmet need for family planning” (Kalsand that “[a]s a consequence, 76
million women in developing countries still experae unintended pregnancies each
year" (1), meeting unmet need should be a goamifly planning. In order to reduce
unmet need, the article mentions “redesigning eéejiwsystems” (4) and methods for
overcoming barriers. These kind of practical impbatation issues are factors that
should be considered in addition to the cost-effeoess in this study as well as the
cultural issues that are well discussed in the UNERBtate of World Population

2008.

“Managing the Health Effects of Climate Change” $@tlo et al.) is a recent article
published inThe Lancetdiscussing population growth’s role in g@missions. The
prediction is made that “[p]opulation growth witidrease overall emissions in the
long term and expand the number of vulnerable iddals” (1695) including a
“substantial rise in C@emissions” (1708). Effective family planning’s iang on
population growth is apparent by the article’s fngdthat “[m]odest changes in
fertility have large effects on population grow{t707). While this study assumes no
relative change in theemandor family planning, “Managing the Health Effects o
Climate Change” found that demand is expecteddeease. The possibility of
providing family planning for more than those claaugnto have “unmet need” is
implied because “[d]lemand for family planning igegted to increase in the next 15
years as millions of young people become sexualiye” (1719).

*The UNFPA predict that unmet need will grow by 4B9the next 15 years (UNFPA, Family
Planning)
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In an OPT briefing (McDougall and Guillebaud), Ragand McDougall and John
Guillebaud used data from the UN’s World Populatiata sheet to demonstrate the
degree of world population growth. This includesgjections up to 2050 and
highlights these figures in relation to the eartle'sources. The connection is also
made between per-capita €€missions and population levels. While the praotit
setting population policies in individual countrissnentioned, one of the proposed
solutions is to provide contraception to prevenvanted pregnancies.

2.3 Conclusions from Previous Studies

Several studies discussed above have demonsthetedst-effectiveness of family
planning over many decades. Generally these stiidebthe benefit with respect to
controlling disease and reducing costs for so@alises. Studies that consider family
planning as a method of reducing population gravethsider several benefits of
reduced population growth including reducing carbomssions (sometimes extended
to reducing climate change). This study attemptalte a step of actualtyuantifying
the cost applied to family planning in relatiortihe benefit in terms of CO

emissions.

-10-
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3.0 APPROACH

This chapter considers how decisions were madeim of the project goals and
possibilities. Included is a brief explanation asithy an action proposal is required
before any analytical method followed by a discussif approaches that might have
been options. Section 3.2 outlines the approachwitaa ultimately used.

It has been mentioned that the purpose of the girigeéo calculate the extent to
which CQ emissions can be reduced by increasing acceggtioilfamily planning.
While the goal of the project is clear, a proposehod for achieving the goal had to
be established. Increasing the amount of moneyt gpefamily planning does not
directly reduce C@emissions and therefore a line of logic from ‘sfiag money’ to
‘reducing CQ emissions’ must be proposed as shown below indig0.1*°

Money spent on family planning

V

Increased awareness of family planning and contraception

v

Reduced birth rate

V

Reduced population growth rate

v

Reduced future population

V

Reduced future CO, emissions

Figure 3.0.1

Figure 3.0.1 represents one ‘line’ of figure C.attpresents other possible benefits of
spending on family planning (appendix C). Givenfikie ‘steps’ from action to goal,

it becomes clear that establishing a proposal bdfemg able to analyse the problem
quantitatively is nontrivial. Questions arise atleatepHow much is being spent?
Where in the world is family planning being madeerexccessible? How many
people will have improved access to family plan@iAgoroposal must include
answers to these types of questions before we e&e other calculations including
the effect contraception use is likely to have othlrates and how population growth
rates will impact population levels in every yeafdye 2050.

%1n figure 3.0.1, the arrowsX) should be interpreted as “...may directly havetibeefit of...”

-11-
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3.1 Rejected Approaches

The first considered proposal involved providinmiiy planning with the goal of
increasing contraceptive uSeln particular it would have been proposed that the
appropriate level of family planning is providedatb countries below a particular
percentage of contraceptive users. If, for exanf§fés is used as a target for all
countries, about 109 countries worldwide would regjincreased funding. A variable
that is likely to directly impact future populatiéevels (birth rates or total fertility
rate, to give two examples) can be compared ta@ogption use and a regression
model can be developed to predict birth rates igrgiven level of contraceptive use.
Given new birth rates in the relevant countrieg;udations can be made to project
new projected populations.

There are a number of problems and assumptionstetapproach described above.
It would have to be assumed that contraceptiveandegamily planning are very well
correlated. Another problem is that many countrédsgre contraceptive use is less
than 50%, may have several obstacles to widesm@adaception use that family
planning cannot be assumed to ‘fix.” Some cultunet) or without family planning,
may have higher birth rates. If countries implenuifierent levels of family planning
with different resultsidentifying an accurate predictor of contraceptise, based on
money spent, would be highly inaccurate. Perhapst ordically, the above approach
only considers an improvement to family planningevehbirth rates are high and
presents a false dichotomy for the level of corption use in that each country is
either above or below the target. In attemptingdoect this problem, a very high
target could be selected, but the regression nuadebnly be assumed as reasonable
within some range.

Because we can not be certain of all the reasaresafth country’s birth rate, any
reasonable and non-coercive proposal must primandgt a globaheedof family
planning. In turn, the effect of this approach barcalculated. It is for this reason that
the next proposal considered unintended pregnagtéslly.

A method that would combine the cost and beneditneints of the study would be to
compare the amount of money a country has investiamily planning per capita
against the number of unintended pregnancies patiacd regression model could be
used to predict the amount that governments shexgdct to need to invest in family
planning in order to achieve a certain goal fontemded pregnancies. There are
problems associated with this method. A ‘goal’ maeststated for unintended
pregnancies. If a very low number is proposedydigeession model is forced to
predict based on an extreme value reducing theracgwf the prediction. Indeed, the
countries with the lowest rate of unintended pregres may be investing in different
forms of family planning or population control mets that do not meet the aims of
OPT. Even if data for each country’s spending apexific form of family planning
could be found, all data could not account for pafon control laws, political
circumstances or cultural factors. Data of thisirais also not likely to account for
the increased availability of family planning ar@htraception through private
companies.

" For the purposes of this discussion, anigdern methodsf contraceptive use are considered.
Modern methodare defined in the glossary.
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A relatively simple calculation to meet a consistaeasure of family planning need
would be more appropriate. An estimate on globahetmeed for family planning is
available from the UNFPA (Singh et al. 19) and goad indicator of the likely
response to non-coercive family planning. A modal assumes to provide basic
family planning to all with unmet need would notdo@easonable given that
mitigation potential will ultimately be calculaté@. we would nohecessarilyoe
expecting to meet all unmet need successfully.glbleal population would be
projected to 2050 assuming that unintended bintaseoided-? The problem with
this method is that many approximations must beentgdmaking broad calculations
for the whole world. For example, G@missions per capita (which will be calculated
to find thebenefitof the proposal) will use a crude average. Sucapgmoximation
may lead to a massive over-estimate if most caemtith a high rate of unmet need
emit less C@than the world average. With this method, eacmttgunust be
calculated separately for any degree of accura@xplained in the following section.

3.2 Adopted Approach

The adopted approach analyses the bénefimaximally reducing unintended births
worldwide against the cost of satisfying unmet nieedasic family planning. This
cost is assumed to be equal to the cost of maxymediucing unintended births on the
assumption that any woman giving birth as a resfudin unintended pregnancy has an
unmet need for family planning by the definitionusimet need

To calculate both the benefit and cost of the psap@a spreadsheet model was
created. The purpose of using the spreadsheet madeio make calculations
efficiently for all countries individually. This lalws for the distribution of family
planning to be weighted effectively in direct redatto need. In addition, the use of a
spreadsheet model means that population growth aae per capita G@missions
can be inputted for each country. This approachdse accurate than using a crude
average. There are few major assumptions. It isnasd that basic family planning
can be provided for the same cost per person megibns of the world and that those
people claiming to have an unmet need for famianping will respond to basic
family planning by a 72% reduction in unintendedHsi It is also assumed that this
proposal is performed f@ll people with unmet need and no more i.e. increased
spending in family planning will not stimulate (@duce) demand.

The various phases of the calculations follow mirthecessary order. Note that a
detailed explanation of each stage is coveredaméxt chapter.

121t should be noted that a model assuming uninehitths will be eradicated (resulting frasomeof
those with unmet need,) must consider that famdypping has to be provided &l with unmet need
(at least).

13 The benefit of the proposal (reducing unintendesgjpancies as greatly as possible) in this study is
determined by the projected number of carbon toendtied without the proposal minus the projected
number of carbon tonnes emitted with the proposaiben 2010 and 2050.

It is claimed by UNFPA that meeting unmet need waelduce unintended births by 72% (Singh et

al. 20). Thus, 72% is assumed to be the reduatiamintended births if unmet need is met in all
countries. It is possible that the figure wouldldeer in developed countries.
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Stages of Benefit Calculation ™

(1) Inputted each country’s population level projectioneach year 2009 to
2050 from data (UN Population Division)

(2) Summed all projected population levels for eacmtguo findpeople-
years® lived between 2010 and 2050

(3) Inputted the average number of £©Onnes emitted per capita per year from
UN Statistics Division (UNSD)

(4) Multiplied data calculated in (2) by data inputtad?3) to calculate projected
total CQ tonnes emitted by each country 2010 to 2050

(5) Summed all countries G@missions to calculate projected global,CO
tonnes emitted 2010 to 2050

(6) Inputted average annual unintended births for eacintry calculated from
Global Health Council (GHC) data (Daulaire et &-456)

(7) Calculated 72 percent of average annual unintebddts for each country
using (6). These are considered tgbeventable unintended births

(8) Calculated projected 2010 population level for eemtntrywith proposal
by taking 2010 projections minus the data calcdlatg7)

(9) Inputted projected growth rates for each countryefach year 2009-2050
(UN Population Division)

(10) Calculated the 2009-2010 population growth rategéeh countryvith
proposal

(11) Calculated the effect of preventable unintendethbion growth rate for
each country. This was done by taking 2009-2010treate inputted in (9)
minus calculated growth rate in (10)

(12) Calculated projected population growth rates famhezountry for each year
2010-2050with proposalby taking inputted data from (9) minus calculated
data from (11)

(13) Calculated projected population levels for eachmtgufor each year 2011-
2050with proposalby using relevant population growth rates

(14) Summed all projected population levels for eacmtyuo findpeople-
yearslived between 2010 and 20%6th proposal

(15) Multiplied data calculated in (14) by data inputted3) to calculate
projected total Cexonnes emitted by each country 2010 to 20460
proposal

(16) Summed all countries G@missions to calculated projected global,CO
tonnes emitted 2010 to 20®8f6th proposal

(17) Calculated total abated G@missions 2010 to 2050 by taking single figure
(5) minus single figure (16)

Stages of Cost Calculation

(18) Calculated proportion of world unmet need in 20D8is is world unmet
need divided by world population (UN Population Bign)

(19) Summed populations of all countries for each y@&922050with proposal
to find world projected population each yeath proposal

!> The calculations use the ‘medium variant’ valukthe data published by the United Nations
Population Division accessible onlinetuitp://esa.un.org/unpp/index.adpN Population Division) .

16 One person-year represents the consumption opersen living on earth for one year
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(20) Calculated global unmet demahébr family planning each year 2009-2050
with proposalby multiplying calculated data in (18) by calcukht#ata in
(19)

(21) Calculated cost to meet unmet demand each year208® by multiplying
cost of basic family planning per person (calculdtem UNFPA data) by
calculated data in (20)

(22) Summed data in all years 2009-2050 calculatediht(2find total cost of
proposal

The cost of preventing each €Onne emitted was calculated by dividing the cost
found in (22) by the benefit found in (17). The ttass then compared to other
methods of reducing G@missions.

" “Unmet need” is not equal to demand for familyrpling because there is currently a certain ‘met’
demand for family planning. The study looks at¢hst of providing family planning to those with
unmet need only. This cost is in addition to anyrent spending on family planning.
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4.0 BENEFIT ANALYSIS

This chapter is the first of two to provide a dgsion of the work carried out. In
both of the following chapters, the reader is rederto appendix B for appropriate
technical calculations. A benefit analysis providesails of the calculation for the
abated CQ emissions under the proposal of reducing unintdraighs

In designing the spreadsheet model, tota} €Qissions were estimated with and
without the family planning proposal. Various datairces were used. Chapter 6
discusses issues relating to the use of data sodro®mplete list of assumptions
made is included in appendix B.

4.1 Analysis without Family Planning Proposal

Tables 4.1.1 and 4.1.2 on the following page shHwvfdrmat for the part of the model
pertaining to calculationwithoutthe family planning proposals. Eight countries have
been selected for illustrative purposes.

Data on population growth (UN Population Divisida) each of 222 countries in the
following time periods were used: 2010 to 2015,2a012020, 2020 to 2025 and
2045 to 2050. A precise definition of this popwdatgrowth rate, given by a
percentage, can be found in the glossary. Sinostgrates do not tend to change
very rapidly within the time periods we are lookialg it seems reasonable that each
year is approximated by being grouped into a figaryperiod. Because growth rates
projections are approximately linear, linear intdgbion was used to calculate the
population growth rate in each year from 2025 té220 his process is explained in
appendix B. Using the population growth rates, pagaan levels were calculated for
each country, in each year, 2010 to 2050. The famsed is presented in appendix
B. Data for the years 2009, 2015 and 2050 wereityranputted for each country
from the UN Population Division data.

All projected population levels for each countryreszeummed to fingpeople-years
lived between 2010 and 2050 (table 4.1.1, columrfdtipwed by the annual number
of CO, tonnes emitted per capita (UNSD) shown in colurohthble 4.1.1.

Multiplying produced the projected total G@nnes emitted by each country, 2010 to
2050 (table 4.1.1, column J). Summing for all coiestproduced the projected €O
tonnes emitted globally from 2010 to 2050: 1.3Mdri tonnes:®

'8 For the purposes of this study, driion tonnes represents f@onnes or 1 teratonne (Tt.)
Therefore 1.33 trillion is 1.3% 10" tonnes.
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Projected Population and CO , Emissions for Selected Countries  without Family Planning Proposal®®

I A I B | ¢ | D | E_IFl ¢ 1| H [ 1 J |
Annual
5 Total CO
Country Piefzsiae Fepleion (20Ls) T(;[:;Fsegglleo- C_Oz Tonnes 2010-2
emitted 2050 (000s)
2009 2010 2011 2012 .. 2050 per capita
Afghanistan 28,150 29,138 30,101 31,095 73,938 2,098,936  0.03 62,968
Bermuda 65 65 65 65 63 2675 8.6 23,003
China 1,345,751 1,354,256 1,362,542 1,370,879 1,417,045 59,140,710  3.84 227,100,325
Guyana 762 762 760 759 558 28,426  1.95 55,431
India 1,198,003 1,215,258 1,230,790 1,246,520 1,613,800 60,208,409 1.2 72,250,091
Kenya 39,802 40,867 41,926 43,014 85,410 2,598,662 0.31 805,585
UK 61,565 61,898 62,221 62,545 72,365 2,780,883 9.4 26,140,298
USA 314,659 317,694 320,566 323,465 403,932 15,083,942 20.4 307,712,421
Table 4.1.1
Projected Population Growth Rates for Selected Coun  tries without Family Planning Proposal
I A | B [ ¢ | o [ E | F | ¢ [ v | 1+ [ 3 | K JL] m | N J o] P | Q |
Projected Growth Rate

Country 2010-2015 2015-2020 2045-2050
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 .. 2045 2046 2047 2048 2049
Afghanistan 325 325 325 325 3.5 2.9 2.9 2.9 2.9 2.9 163  1.63 163 163 163
Bermuda 015 015 015 015 015 011 011 011 011 011 032 -0.32 032 032 -0.32
China 061 061 061 061 061 0.5 0.5 0.5 0.5 0.5 -0.33  -0.33 033 -0.33 -0.33
Guyana -0.19  -019 -019 -019 -0.19 -0.25 -025 -0.25 -0.25 -0.25 161 -1.61  -1.61 -1.61  -1.61
India 127 127 127 127 127 1.1 1.1 1.1 1.1 1.1 025 025 025 025 0.25
Kenya 256 256 256 256 256 228 228 228 228 228 127 127 127 127 127
UK 052 052 052 052 052 049 049 049 049 0.49 029 029 029 029 0.29
USA 0.9 0.9 0.9 0.9 09 082 08 08 082 082 036 036 036 036 0.36

Table 4.1.2

¥ Tables 4.1.1 and 4.1.2: Data sources: Populatidrgeowth rates (UN Population Division). Emissiga#NSD). Tables are for illustrative purposes imdastrating
calculations. The figures shown are those usedltutation and not representative of the data’siay.
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4.2 Analysis with Family Planning Proposal

Now that data had been analysed based on currgetpons, estimations were made
on the impact of the reducing unintended birth€an emissions. Please refer to
tables 4.2.1 and 4.2.1 on the following page towtee format for eight selected
countries. Unintended births from 1995-2000 (sikyears) were inputted from data
(GHC). See table 4.2.1, column B. 72% of the anauatage over this period was
calculated as preventable unintended births (@€, column C), under the
assumption that the number of unintended birthsialiyat the end of the nineties
was linear and relatively constdfitit was assumed that this number of births can be
prevented in 2010 and therefore the 2010 projgotgalation level with the family
planning proposal was calculated:

2010 projected population level with family plangiproposal =
2010 projected population level — 72% of averagalmr of annual unintended births

Based on the 2010 projected population level wighfamily planning proposal, a
new population growth rate was estimated (table24lumn D) by using the
formula in appendix B based on the definition gpplation growth (UN Population
Division). This new growth rate was compared todhginal growth rate (table 4.1.2,
column B) and the difference was calculated affext of preventable unintended
births on the growth rates (table 4.2.2, column\Bith this figure found for each
country, population growth rates with the familaphing proposal were calculated
based on the original growth rates minus the effiépreventable unintended births.
An example is provided in appendix B.

With population growths for each year listed, potgel population levels were
calculated based on the method referred to abavel@scribed in appendix B. As
with the original data, the data pertaining to potipnswith the family planning
proposal were used to calculate the total numb&femissions between 2010 and
2050: 1.28 trillion tonnes.

% The reason for assuming that the number of uniteirths was relatively constant between 1995
and 2005 is partly out of necessity: a reliablersewf recent data on unintended births was natdou
to provide data on every country for single yeardact, if such dataoesexist, its accuracy should be
questioned given the timeliness of collecting sdata. In addition, calculating an annual average
based on six years has an advantage: considerangeam in any country carries a risk that the year
particularly unusual and therefore not represergaif the normal rate for unintended births.
Evaluating several years increases the chanceddtamis more representative of each country.

Another point is noted on data for unintended kirttaution was taken in comparing data with figures
given in other reports and studies. Many studisrdjuish between unintended, unwanted and
mistimed pregnancies. Generally unintended bintescalculated from unintended pregnancies (as is
the case with data used in this project). As altefigures tend to rely on the accuracy of data on
abortions—which could be highly unreliable, partaly in the many countries where abortion is
illegal. For these reasons, a credible cross-coisgoato confirm the accuracy of our average is not
possible.

Because the number of unintended births is useelkato calculate the limit with which the proposal
can be implemented, rather than the actual cosftieri family planning, accuracy in the figurerist
absolutely essential to the study. For the reasmr#tioned above, our figures are likely to be
underestimates rather than overestimates, anddhenenderestimate the scale with which the family
planning proposal can be implemented rather tharcdist/benefit of basic family planning.
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Projected Population and CO

> Emissions for Selected Countries

with Family Planning Proposa

|21

I A I B I c | o [ e [ ¢ [ & [H[ 1 | J |k [ v ]
Number of Average AIITEY Total CO2
: . Total people- CO2
Couniy, U.nlntended Annual Population (thousands) each year years 2010~ emitted Tonnes
Births 1995- Unintended 2050 - 2010-2050
2000 il 2009 2010 2011 2012 .. 2050 capita_ (2009
Afghanistan 968,155 161,359 28,150 29,022 29,861 30,725 63,266 1,910,283 0.03 57,308
Bermuda 840 140 65 65 65 65 60 2,601 8.6 22,370
China 9,713,642 1,618,940 1,345,751 1,353,090 1,360,198 1,367,342 1,382,160 58,109,479 3.84 223,140,400
Guyana 19,403 3,234 762 759 755 752 494 26,767 1.95 52,196
India 13,416,406 2,236,068 1,198,003 1,213,648 1,227,531 1,241,573 1,549,533 58,545,889 1.2 70,255,067
Kenya 987,904 164,651 39,802 40,748 41,684 42,640 75,979 2,429,315 0.31 753,088
United Kingdom 272,055 45,343 61,565 61,866 62,155 62,447 71,358 2,750,493 9.4 25,854,631
United States 2,129,065 354,844 314,659 317,439 320,051 322,685 394,001 14,824,758 20.4 302,425,061

Table 4.2.1
Projected Population Growth Rates for Selected Coun  tries with Family Planning Proposal
LA | B | c | bl e F[ [ HIN O] P] Q][] RIS |
Effect of Projected Growth Rate

Country preventable 2010-2015 2045-2050

unintended births 2009 2010 2011 2012 2013 2014 ... 2045 2046 2047 2048 2049
Afghanistan 0.40 3.05 2.85 2.85 2.85 2.85 2.85 1.23 1.23 1.23 1.23 1.23
Bermuda 0.15 0.10 0.00 0.00 0.00 0.00 0.00 -0.47 -047 -047 -047 -0.47
China 0.09 0.54 0.52 0.52 0.52 0.52 0.52 -0.42 -042 -042 -042 -0.42
Guyana 0.31 -0.37 -050 -0.50 -0.50 -0.50 -0.50 -192 -192 -192 -192 -1.92
India 0.13 1.30 1.14 1.14 1.14 1.14 1.14 0.12 0.12 0.12 0.12 0.12
Kenya 0.29 2.35 2.27 2.27 2.27 2.27 2.27 0.98 0.98 0.98 0.98 0.98
UK 0.05 0.49 0.47 0.47 0.47 0.47 0.47 0.24 0.24 0.24 0.24 0.24
USA 0.08 0.88 0.82 0.82 0.82 0.82 0.82 0.28 0.28 0.28 0.28 0.28

Table 4.2.

“ Tables 4.2.1 and 4.2.2: Data sources: Unintenittttsi{Daulaire et al. 42-46). Population and gitovetes (UN Population Division). Emissions (UNSDables are for
illustrative purposes in demonstrating calculatioftse figures shown represent those used in cadionland not representative of the data’s accuracy.
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4.3 The Benefit of Family Planning

A straightforward operation produces the total nandf CQ tonnes abated by the
proposal. This value was defined by the projectetial CQ, emissions from 2010 to
2050withoutthe family planning proposal minus the project&d Emissions
globally from 2010 to 205@ith the family planning proposas4 Gtonnes of CQ.

Summing the populations of all countries for eaehnyproduces a projected world
population, assuming unintended births are redbyet2%. A comparison of this
projection to current variants (UN Population Digr) is illustrated in figure 4.3.1
below. It can be seen that the projected populatitim the family planning proposal
falls in the range between high variant and lowardrand is predictably less than the
medium variant. According to findings from the mbhdamily planning can reduce
the global 2050 population by almost half a bilkea reduction of over 5% on the
current medium variant projections.

World Projected Population, 2009-2050 %

= \ledium Variant without proposal (2050 Population: 9.14 billion)

Medium Variant with estimated adjustment of proposal (2050 Population: 8.64 billion)

Projected Population (billions)

O T T T T 1
2000 2010 2020 2030 2040 2050 2060 2070

Year

Figure 4.3.1

22 All population projections without the proposaédrom UN Population Division. The population
projectionwith estimated adjustment of proposapresents data calculated by the analysis disduss
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Under the proposal, it is interesting to consither ¢countries that we could expect to
see the greatest reduction in &issions over four decades (see table 4?3.1).

Countries Expected to See Largest Reduction in CO  , Emissions with Proposal

Abated CO , Emissions Estimated from Family Planning
Proposal, 2010- 2050 (Gtonnes)
United States

China

Russian Federation
India

South Africa
Mexico

PP INW[~O

Table 4.3.1

4.4 Testing of Benefit Findings

By observation, the modelled population levels gctgd with the family planning
proposal appear reasonable in two ways. Firstlyalloyears between 2010 and 2050,
the population levels are between the UN Populddmsion’s ‘medium variant’ and
‘low variant.” Secondly, the projection growth rdtehaves comparably to the
population growth rates for ‘low variant’ projeati® and ‘medium variant’
projections—and always between the two.

In general, it is recognised that projection models be tested by applying the model
to previous years. In this case, however, no dasdsepertaining to previous
population levels under the condition of meetingyldbal need for family planning.

23t should be recognised that the figures in tab81 could be subject to significant variatiootifer
social factors are considered. Section 7.2 dissussme of these issues that could be addressed in a
extended model. Many such issues would be vericdiffor impossible to quantify and are beyond the
scope of this project.
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5.0 COST ANALYSIS

This chapter details the work carried out to estiena total cost of providing family
planning for all with unmet need.

With the world’s current population, UNFPA statatttotal unmet need stands at
around 201 million (Singh et al. 19). This fact meahat approximately 3% of the
world’s population are women with unmet né&dt was assumed that this percentage
represents the additional demand for family plagrservices and was taken as such
for all future years. Using a spreadsheet modewbitd population projections were
inputted for each year 2010 to 2050 and 3% of tbddAs population was calculated
for each year. For example, in the year 2050 thpiladion was projected to be about
8.4 billion people with the family planning propbsad it was assumed that the
additional demand for family planning will be alrhi@&0 million. The estimated cost
of meeting this unmet demand for each year wasilzdéd by multiplying the unmet
demand by US$22.70—the UNFPA'’s estimated annualafdsasic family planning
per capitd (Singh et al. 19). Figure 5.0.1 illustrates thenponents of this cost.

The Annual Costs of Basic Family Planning (US$ Per  Capita) *°

Drugs and Supplies Hospitalisations for
$4.05 Women Having Tubal

Ligations

Labor Costs
$2.40

Overhead and Capital
Expenses
$15.72

Figure 5.0.1

The costs were summed to produce an estimatedctibf the entire proposal for
2010 to 2050 at just over $220 billion — this wotdghresent about $0.67 per person

It is accepted that family planning concerns rardwomen, but for the purposes of this study, we
assume couples seek family planning and therefotendllion women with unmet need represent 201
million coupleswho are at risk of unintentional pregnancy.

> UNFPA figures on family planning costs are prodder meeting an unmet need of 201 million.
Figures are adjusted for 2009 using the averagsucoer price index from the US Bureau of Labor
and Statistics. The per-capita costs may not beratzwhen applied to fewer people (if there are

economies of scale), but this study applies theréig toat least201 million annually.

% Data source: Singh 19
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in the world per yeat’ To complete the cost-benefit analysis, the totat was
divided by the total benefit. The mitigation poiahbf basic family planning was
calculated a$6.46 to avoid the emission of each tonne of GO he specific
calculation is presented in appendix B.

Insight can be gained by comparing the estimatstiaicthe discussed family
planning proposal to estimates for costs of oth@ssion-reducing technologies or
proposals in table 5.0.1. Cost-effective techn@egiresented by Project Catalyst
have been selected (Project Catalyst). Figuregiaem in CQ equivalent units
(COse) to standardise the global warming potentiahefgreenhouse gases.

Cost-Effectiveness of Family Planning Comparedto S elected
Carbon Reducing Technologies and Proposals

$/tCO,e
2020
Geo-thermal -9
Sugar Cane 6
Family Planning Proposal®® 7 7
Reduced Deforestation® 13
Switch-Grass 18
Wind 24
Solar 51
Coal CCS New Built 57
Coal CCS Retrofit 83
Plug-in Hybrids 92
Electric Vehicles 131
Total Low Carbon Technologies 32

Table 5.0.1

*’ The model estimates that, with the family plannimgposal, a total of around 326 billion people-
years would be lived between 2010 and 2050. Thispawes to almost 338 billion people-years using
current projections.

%8 Data on geo-thermal, sugar cane, switch-grassi,wsiwlar, coal CCS, plug-in hybrids and electric
vehicle technologies are fromowards a Global Climate Agreement: Synthesis BigePaper June
2009(Project Catalyst 10). “Total low carbon technogxgjirefers to technologies considered as above
in Project Catalyst (10).

$/ tCOse is the unit of cost of abating each tonne of€ @l figures are adjusted to 2009 US$.

The reader is reminded that the estimated costfdioes not take into account savings resulting from
reduced populations including any reduced “burdem%ocial services.

%9 Data on the family planning proposal is from thelings of this project. The 2020 cost and 2030
costs have the same value because this study eosigiee cost over the entire period 2010 to 2050
annually on a per-person basis.

%0 Data on reduced deforestation is from the Unio@aificerned ScientistEstimating the Cost and

Potential of Reducing Emissions from Deforesta{®oucher). The value is an average of peer
reviewed global models if a 46% reduction occurdeforestation.
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The study found that some low-carbon technologiekiding those harnessing wind
and solar energy sources are revealed as condiglérad cost-effective than
implementing the family planning proposal discus&idce most technologies can be
implemented within limitations of scale, it is pads most useful to compare the cost
-effectiveness of family planning with a feasibd¢al for low-carbon technologies.
According to the study, such a total is alnfdst timesmore expensive than the
family planning proposal: $25 more than family plang per abated tonne of GO
Achieving a reduction of 34 Gt of G@vould cost over $trillion with low carbon
technologies compared to the estimated $220 bibypproviding basic family
planning.

The family planning proposal may change the lirartg costs of implementing other
technologies and vice-versa. With the family plawgnproposal, it is estimated that
over 11 billion fewer people-years will be livedilveen 2010 and 2050. As a result,
low-carbon technology may be required to providmigicantly less energy.
Therefore, all technologies and proposals in talfel should not be viewed as
independent alternatives.
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6.0 DATA

This chapter provides details of the data colle@ad used in the study. The relevant
sources are mentioned and necessary compromiseetaged.

There are many sources of data available on sghijeletting to the issues in this
study. As a rule, it is essential that the predesnitions used by different
organisations are well recognised when comparingporbining data values. For
example, data on the cost of family planning sawidiffer greatly among different
sources because slight variations in the leveauofilfy planning provided or the
location at which it is provided can vary signifitly. For this study, UNFPA data
was used as a reliable estimate of the costs af faamily planning (Singh et al. 19).

This Project uses data from several fields of sindiuding population levels,
population growth, C®emissions and family planning. As a result, ngkirsource
can provide all information. Different studies asalirces provide data on regions and
countries differently. Omitting countries with tlevest population levels has a
negligible effect (figure 6.0.1). To account fork®®f the 6.8 billion world population
in 2009, 222 countries were selected from 227 ammlisted in GHC data (Daulaire
et al. 42-46).

The Percent of World Population Included in the Mod el in
Response to the Number of Countries Selected ~ **

=
o
]

©
o

®
o

UN data from 222 countries
omits a negligible amount:
less than 1% of the world
population in 2009. .

Percent of World Population Omitted

v

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220
Number of Countries Included in Model

Figure 6.0.1

%1 For each data point in figure 6.0.1, the numbesoaintries included in the model represents the use
of countries with the greatest population. For eplemndata from 3 countries would omit around 58%
of the world population (using China, India and JSA

Data source: UN Population Division.
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An important part of the calculation is an estinfateunintended births. Data were
available from GHC (Daulaire et al. 42-46) for tianber of unintended births in
each country between 1995 and 2005. Using this dataverage was taken to
estimate the annual number of unintended birtles ercentage of the population. In
the GHC data for unintended births used in thidystunintended pregnancies
exclude mistimed pregnancies and include abortionsitended births are estimated
by the number of births multiplied by the perceetafunintended births. More
information on the GHC data can be foundPnomises to Keep: The Toll of
Unintended Pregnancies on Women'’s Lives in the IDpwg World(Daulaire et al.).

UN projections of population growth rates for eaclkintry were used (UN
Population Division). For each country, figures evased for five-year time periods
up to 2025. Linear interpolation was used to edenpapulation growth rates for each
country in the time period 2025 to 2045 using thx é$timated growth rates for the
time period 2045 to 2050. Between every year irtithe period 2025 to 2045, the
population growth rate of each country changed teoily to model the difference
between the growth rates of 2025 and 2045. Figx2 @llustrates the accuracy of
this method when applied to global population gtovates. An example of the
calculation is demonstrated in appendix B.

Interpolating Population Growth Rates from UN Proje  ctions, 2025 to 2045 *

1.2

-#- Population Growth Rates in Model

¢ UN Projected Population Growth Rates

World Population Growth Rate (%)

2005-2010 2010-2015 2015-2020 2020-2025 2025-2030 2030-2035 2035-2040 2040-2045 2045-2050

Time Period Figure 6.0.2

Some locations, with insignificant population levetlative to world population, were
not identified in data on CQemissions (UNSD), but contributed to the global
population data (UN Population Division). Data €©, emissions per capita was
used from other locations. These substitutiondisted in appendix C.

The data used for emissions is for tonnes (matns)tof CQ emitted per person
(UNSD). Although carbon emissions are frequentiytimmed in this report, the

%2 Data source: UN Population Division
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figures produced refer to tonnes of £&hd should not be confused with the directly
calculable tonnes of carbdfhTable 6.0.1 presents UNSD figures from selected
countries.

Average Annual Carbon Emissions in Selected Countri ~ es®

CO, emissions per capita (tonnes/ person)

Qatar 69
Kuwait 38
United States 20
United Kingdom 9
China 4
Brazil 2
India 1
Somalia 0

Table 6.0.1

In reviewing the data, the range of values is stgkOf countries with non-negligible
population levels, Qatar emits the most u@r capita at more than three times that of
the United States. G@mitted annually by Somalia is negligible at 0t®nes per
capita when rounded to two decimal places (UNS@)n@ the only large country

with negligible emissions, Somalia can be viewed haseline with which to view
other countries.

% Tonnes of carbon can be calculated by dividingiésnof CQ by 3.66.

% Data source: UNSD. Figures are rounded to netoese.
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7.0 CONCLUSIONS

Section 7.1 explains the context of the projecelation to carbon policy decisions.
The implications are discussed and a general prapissprovided, outlining the
importance of considering the G@ducing potential of family planning. Section 7.2
recommends extended studies, including ideas foe axxurate estimates.

7.1 Conclusions and Recommendations of the Project

The study found that Cmissions can be reduced between 2010 and 2@bC0ost
of around $7 per abated tonne of {fitted. If family planning meets unmet need,
the study finds that such a family planning proposa be expected to reduce £0
emissions by 34 Gtetween 2010 and 2050. Findings assume that fgotaihning
demand is constantly proportional to populatior siz

Also, unmet need values consider only couples wharearried or in union. The scale
with which this assumption impacts the calculatignsot known, but a statement by
the UNFPA gives some reason to believe the assamgisignificant: “[clJommunity
studies suggest that between 10 and 40 per cegouofy, unmarried women have
experienced unwanted pregnancy” (UNFPA 2003).

The cost/ benefit analysis found that family plargnis considerably cheaper than
many low carbon technologies. The study concludasfamily planning is a cost
effective tool in reducing carbon emissions. Thesg#ings are the result of an initial
study rather than final figures to estimate preeiggenses associated with reducing
carbon emissions.

It can also be concluded that family planning wathwhile investment when we
consider our finding against the IPPC’s 2007 olest#on:

Peer-reviewed estimates of the social cost of eathet economic costs of damages
from climate change aggregated across the globeiandunted to the present) for
2005 have an average value of US$12 per tonne @f CO

(Bernstein 69)

Based on the study’s findings, it is proposed taatily planning methods should be a
primary tool in the optimum strategy for reduciraglmon emissions. In “Managing the
Health Effects of Climate Changéhe Lancestates that “[ijgnoring high rates of
population growth in parts of the world is likely jeopardise the success of other
responses to climate change and limit our abititintervene in ways that respect and
protect human rights” (Costello et al. 172).

Just as discussions on the implementation of lowaratechnologies includes
economic benefits, introducing family planning agal carbon-reducing proposal
should include consideration of all social, moradl @conomic benefits that may be
directly associated with population-growth-redustio
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7.2 Scope for Further Analyses

In order to confirm the results of this study, fimelings should be clarified with
different data and methods. New data may make sxdittee methods rejected by this
study possible. If so, some of the approaches sis&tliin section 3.1 have merit as a
starting point.

There are several ways to gain more insight inkopibssible effects of family
planning proposals. High and low variants for pagioh projections can be adjusted
with the estimated effect of reducing unintendethiito add to the calculated
medium variant projections. This would demonsteas®rt of range for population
projections. The costs of applyidifferent levelof family planning could also be
considered.

Newer data can be inputted into the model. In paldr, more current values for
unintended births may produce different estimdteaddition, using data from the
single most recent year may be more reflectivaitfre years, particularly if family
planning implementation has improved.

It was previously mentioned in section 1.3 thaepaal savings from social services
as a result of population-growth-reduction mayrifeiential on family planning
costs. Perhaps the most logical extension of thdysvould be to factor these
savings into the cost estimate. To do so, a studitntake average values from a
number of peer reviewed global studies. Anothenafalle extension would estimate
how much a family planning proposal would saveriargy costs (even if renewable
energy sources are used). This would require fgyareaverage energy usage in
different countries and the costs of providing seokrgy under different methods.
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8.0 GLOSSARY

Definitions are provided for some technical or pdially ambiguous terms as well as
variables and abbreviations. Where a citation ie\pded, the definition is a direct
quote from the source.

Billion 10°

CO.e Carbon dioxide equivalent. A unit used to identifg global warming effect of
greenhouse gases.

CO; Carbon dioxide
CO, tonnesTonnes (metric tons) of Carbon Dioxide

Contraceptive UseThe percentage of currently married or “in-uniordmenof
reproductive age who are currently using any fofroamtraception. “Modern”
methods include clinic and supptyethods such as the pill, IUD, condom, and
sterilization(PRB).

Crude birth rate Number of births over a given period divided bg flerson-years
lived by the population over that period. It is eegsed as number of births per 1,000
population (UN Population Division, Glossary).

Crude death rate Number of deaths over a given period divided l&yghrson-years
lived by the population over that period. It is eegsed as number of deaths per 1,000
population (UN Population Division, Glossary).

GHC Global Health Council
Gt Gigatonnes or billion tonnes

Mitigation Reducing the effects of global warming by redudimg emission of
greenhouse gases

Mitigation Potential In the context of this repontjitigation potentials the cost per
tonne of CQ abated in comparison to current projections.

Modern Methods (of contraceptive)Contraceptive methods including “clinic and
supplymethods such as the pill, lUD, condom, and stetikn” (PRB).

People-Yearsa person-year represents the consumption of osempdéring on earth
for one year

Population changePopulation increment over a period, that is, tifferdnce
between the population at the end of the periodthaidat the beginning of the period.
(UN Population Division, Glossary)
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Population growth rate Average exponential rate of growth of the popolaver a
given period. Itis calculated as In(Pt/P0)/t veheis the length of the period. It is
expressed as a percentage (UN Population DiviSitogsary)

Preventable unintended birthsThe number of unintended births that can be
expected to be prevented with basic family planrt#96 of all unintended births).
The difference between unintended births and ptedds unintended births
represents the “failure rate” of family planningyby attributable to the failure rate of
contraceptives.

Rate of Natural Increase (RNI)The birth rate minus the death rate, implying the
annualrate of population growth without regard for migoat Expressed as a
percentage (PRB)

Tonne 1000 kilograms or metric ton

Total Fertility Rate (TFR) The average number of children a woman would have
assuming that current age-specific birth rates ne@nstant throughout her
childbearing years (usualgonsidered to be ages 15 to 49) (PRB)

Trillion 10
UN United Nations
UNFPA United Nations Population Fund

Unintended births Number of births (calculated from population andtbrate)
multiplied by percentage of unintended births (GHC)

Unintended pregnanciedJnintended births + abortions (GHC)

Unintended pregnancies (percentage oBercentage of women answering “no” to
DHS survey question, “Was your last birth wante@®és not include mistimed
births (GHC).

Unmet needProportion of women who wish (in survey data) ttagier terminate
childbearing but who are not using contracepti@uillebaud 6)

UNSD United Nations Statistics Division
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APPENDIX A: TERMS OF REFERENCE

Sponsoring Organisation (Name & Address):  Optimum Population Trust (OPT)
12 Meadowgate, Urmston

Manchester

M41 9LB
Student: Thomas Wire
Client Supervisor: Roger Martin
LSE Supervisor: lan Lambert

Working project title (20 words max.):
A Cost/ Benefit Analysis of Reducing the NumbeAaiiditional Carbon Emitters as
well as Average Per Capita Carbon Emissions

Description of problem area:

Assume that the global population growth rate candoluced between now and 2050
so that the 2050 world population is significanédgs than the United Nations’
medium variant projection of 9.1 billion. It is grosed that this result is achieved by
reducing or eliminating unintended pregnanciesughoimproved access to family
planning—patrticularly in countries with a high nuenlof unintended pregnancies or
fast growing populations. A calculated estimatedecuired (using official
population-related sources) of how significantlg tiduction in the population
growth rate will reduce carbon emissions. In additia calculated estimate is
required for the cost. Hence, this can be thoufjas@ cost/ benefit analysis of
reducing carbon emissions through family planning.

Purpose of project:

The purpose of the cost/ benefit analysis willd®edlculate a cost-per-tonne of
reducing carbon emission by providing family plargservices to more people
globally. The results of the project can then begared to the cost of reducing
carbon emissions by other (currently more poputedhods.

If the case turns out to be as strong as at thgesseems likely, the product would be
a slim A4 report, professionally published at ORpense, for distribution to every
delegation at the 2009 Copenhagen Climate SumrRiT. @ould also give it the
widest possible circulation in the UK via the mediad targeted mailings,
presentations and campaigns.

Proposed method:
After researching current studies and estimatdigofes involved:

Calculate ‘benefit:
(1) Use reliable estimate (or calculate estimate)Herrtumber of
unintended births globally by country or region
(2)  Assume that the above cases can be virtually exstidy sufficient
family planning services
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(3) Estimate the effect that such a level of familynpliamg will have on the
population growth rate in all countries

4) Project estimates for each year from now to 2050ragg unintended
pregnancies are avoided

(5) Compare the above estimates to current projections

(6) Use reliable estimates (or calculate estimates}ddoon-tonnes-
emitted per capita in each country/region (fromdetolds and
infrastructure) and calculate the number of cartmomes emitted with,
and without, the proposal

(7) Calculate the reduction in carbon emissions glgball

(8) Draw attention to the possibility that demand famfly planning may
actually be stimulated in reality by referencing thost successful
non-coercive programmes (i.e. in Thailand or Irdinpossible factor
this into the figure from (7).

(9) Draw attention to additional reductions in carbamssions from
reduced forest-clearing and agriculture. If possfactor this into the
figure from (7).

(10) Draw attention to all other benefits of reducingplation growth.

Calculate ‘cost’:
(1) Estimate the number of people that would need torbeided family
planning services to assume the above benefitschieved
(2) Calculate the total cost
(3) Calculate the cost of supplying renewable energhécadditional
consumers who will exist in the absence of suchsues

Calculate Cost/Benefit of Investment in Fewer Birtls

Derive from the above the total money cost, thal ttdrbon-tonne saving, and hence
the cost/benefit ratio expressed in cost per catbone saved, of each unwanted birth
prevented.

Calculate Cost/Benefit of Conventional Alternative

Using aggregate figures for standard energy satimedefficiency, and new
technology investment, derive a standard cost adaon tonne saved by the
conventional means currently under discussion @pg@rations for the Copenhagen
Summit.

Data type and sources:
Relevant and current data published by any ofaHleviing:
. All Party Parliamentary Group on Population, Depeh@nt and
Reproductive Health

. Global Health Council

. Optimum Population Trust

. United Nations Populations Fund

. Population Reference Bureau

. Other official or reliable sources as necessary

Hardware and software required and available:
. Spreadsheet software (e.g. Microsoft Excel) accessen home/ LSE
. Internet accessed from home/ LSE
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. Statistical software (e.g. Minitab) accessed fra8tL

Deliverables:

A slim A4 report for distribution to every delegatiat Copenhagen. The headline
claim would be on the cover, with an appropridigstration, and a one-page
summary as the first page.

Agreed by:  Internal supervisor Date
LSE supervisor Date
Student Date
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APPENDIX B: TECHNICAL EXPLANATIONS

This appendix includes a technical explanationevesal calculations made during
the study. All sections of this appendix are refdrto within the chapters of the
report.

Linear Interpolation for Population Growth Projections

Linear interpolation was used to estimate poputagjwth rates in the time period
2025 to 2045. The population growth rates for Afghtan (the first country in our
alphabetised list) are used to illustrate this pssc The projected population growth
rate in 2025 is 2.55% as it is used for all ye@&2®to 2025. The projected population
growth rate in 2045 is 1.63% as it is used foyalrs 2045 to 2050. From 2025 to
2045 is 20 years (‘steps’) that, by linear integbi@n, we consider each year to have
an equal change in projected population growthh(s case, decrease). This change is
calculated by:

(163-255) _ o 6
20

So, for example, the 2026 projected population gnawate used for Afghanistan is:
2.55-0.046 = 2.504%

Calculating Projected Populations from Growth Rates

By the UN Population Division’s definition of ‘pofation growth rate’ (glossary),
over a one year period:

Population growth rate m(ﬂj

0

Where Ris population level at the end of the year aptsPopulation level at the
beginning of the year. Using Afghanistan as an gtahe 2009 population is given
as 28,150,000. Therefore, given that the popularomth rate used in this period is
3.45%, we can calculate 2010 projected population:

2010 projected population of Afghanistan = 28,080x *%**°= 29,138,122

Finding Growth Rate with Family Planning Proposal

Afghanistan is again used an example. An estin@t2d10 population level with the
family planning proposal was estimated by redu@@g0 projected population level
(29,138,000) by 72% of average annual unintendeds{116,179).

Projected Afghanistan 2010 population level wita thmily planning proposal =
29,138,000 — 116,179 =
29,021,821

Recall that Afghanistan’s 2009 population is giasn28,150,000. A population
increase to 29,021,821 represents a populationtgmate of 3.05% (using formula
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defining population growth rate). The current pobjen for population growth rate in
Afghanistan is 3.45%—a difference of 0.4. On thasib, it was assumed that all
projected growth rates for Afghanistan are redumne@.4 and population levels could
be estimated accordingly.

Calculating the Cost-Benefit

The total cost of the proposal is $220,160,06724frevent an additional
34,070,902,000 tonnes of GOeing emitted. Therefore:

_220,160,08,240 _
34,070902000

Cost of preventing each tonne of Cémitted $6.46

Assumptions in Analysis

The assumptions below were made for the purposasaidysis in this project. Some
assumptions are necessary to dictate the relyabilithe estimated mitigation
potential. Other assumptions are less essentihhirthey are used more to determine
the limits of the proposal. It was assumed that:

* The CQ emissions per-capita of certain smaller countregions can be
approximated by other countries as listed in appe@d

* The average number of annual unintended births 885 to 2000 is
representative proportionally of the number of temded births in the
future

» Demand for family planning will represent a constamoportion of each
country according to each country’s current unnesichi.e. demand for
family planning will not significantly change indttime period 2010 to
2050 proportional to population size

* Meeting unmet need will reduce unintended birth§®%6 as predicted by
UNFPA study (Singh et al. 20)

» Population growth rates in all countries will bedar, as approximately
projected by data (UN Population Division)

» Family planning costs per person with unmet neddbeilinear within the
range of unmet needs dealt with annually (from &R00 million per year
up to a projected 250 million per year)

* Average CQemissions per capita will remain constant for ezmimtry

» The per-capita-cost of providing family plannindivae equal in all
countries
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APPENDIX C: ADDITIONAL FIGURES AND TABLES

This appendix includes tables and figures as reféto in the body of the report.

Some Benefits of Investing in Family Planning

Figure C.1 illustrates some of the potential baseff family planning including the
subject of this study, as interpreted intuitivehddrom the APPG'&eturn of the
Population Growth Factor: Its Impact upon the Milldum Development Goals
(APPG).

Invest in family planning

\

Increased awareness of

family planning and

contraception
\ 4
Empowered women _
make family Reduced birth rate

planning decisions

v
Reduced Reduced Reduced Reduced teen
child maternal population pregnancy rate
mortalities mortalities growth rate
Reduced future Reduced
population abortions

T

Reduced hunger
and poverty

— |

Reduced burden

on social services Reduced future
carbon emissions

N

Better education Better health care Steps to environmental
i/ i/ sustainability
Global development Combat HIV/AIDS, Malaria and other diseases

Figure C.1
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Global Locations with Omitted Data

The following locations (left column) were not idiéied with data on C@emissions
(UNSD), but contributed to the global populationiad@JN Population Division data).
Data for CQ emissions per capita (UNSD) was used from locatiorthe right-hand
column as a substitute.

UN Population Division UNSD Data on Emissions-per-
Location Capita Substituted from...
American Samoa Samoa
Andorra Spain
Anguilla British Virgin Islands
Guam United States
Lesotho South Africa
Isle of Man United Kingdom
Marshall Islands United States
Mayotte Madagascar
Northern Mariana Islands United States
Puerto Rico United States
San Marino Italy
Wallis and Futuna Islands France

Table C.1
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ANNEX A: OPT STATEMENT ON CLIMATE CHANGE

“Family planning could bring more benefits to morpeople at less cost than any other
single technology now available to the human rac@JNICEF Report 1992)

Population Growth and Climate Change

Statement by the Optimum Population Trust

1. Background Facts

All environmental problems, and notably those agdrom climate change, would be
easier to solve with a smaller future populatioopiiation restraint in rich countries and
communities would reduce the future number of megwbon emitters (who will also be
victims). Restraint in poor countries and commuasitivould reduce the number of minor
emitters and likely major victims.

The gap between the extremes of the UN (2008) jatipul projections for 2050 is 3
billion people. Current trends, with less aid familly planning, point towards the higher
end - 11 bn, with no change in fertility (the UN daien projection, at 9.2 bn, assumes a
considerable reduction in fertility). Just meetkmgpwn, but currently unmet, need for
family planning services, however, would point giejections near the lower end - 8 bn.

The recent Global Humanitarian Forum on the Hunmaealct of Climate Change in
Geneva accepted OPT’s position that population tirésva major environmental
problem, making equitable mitigation and adaptagiolicies harder — and ultimately
impossible — to solve.

2. OPTrecommendghat climate change negotiators:

a) recognise that population restraint is a necgsgeugh not sufficient, condition for
the solution of the problems caused by climate gban

b) accept the need fail countries to adopt non-coercive population policies

c) accept programmes to implement such policig@orer countries as legitimate
candidates for climate change funding;

d) give immediate priority to meeting the existungmet demand for family reproductive
health care in the poorest countries;

e) recognise that programmes educating and empagwemen to control their own
fertility are also essential for the success ofypaion restraint programmes;

f) take account of the major humanitarian bendflower fertility in relieving the
suffering of many of the poorest women and childretine world.
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3. OPT also recommends

That the principle of “contraction and convergen@&h and poor converging towards a
common per person emissions target) be accepiaal @guitable starting point for
distributing total tolerable carbon emissions, juled that this is allocated to states on the
basis of their population size at a specific dates would encourage the adoption of
population restraint policies; whereas allocatioracsimple per person criterion would
encourage continued population growth, thus cootisly reducing every person’s

carbon entitlement.

Statement endorsed by

Sir David Attenborough, Naturalist, broadcaster and wildlife film-maker*

Professor Sir Partha DasguptaFrank Ramsey professor of economics, University of
Cambridge*

Professor Paul Ehrlich Professor of population studies, Stanford Univetsit

Professor John Guillebaud Emeritus professor of family planning and reprodest
health, University College, London*

Susan Hampshire Actor and population campaigner*
James LovelockGaia scientist and author

Professor Aubrey Manning President of the Wildlife Trusts; emeritus professo
natural history, University of Edinburgh*

Professor Norman Myers,Visiting Fellow, Green College, Oxford University*
Sara Parkin, Founder director and trustee, Forum for the Future*

Jonathon Porritt, Founder director, Forum for the Future; former chman, UK
Sustainable Development Commis$ion

Professor Chris Rapley Former director, the British Antarctic Survey

*OPT patron

Optimum Population Trust, August 2009
Tel: 020 8123 9116 www.optimumpopulation.org infg@oumpopulation.org
Registered charity No: 1114109 Company limited bgrgntee No: 3019081
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ANNEX B: UNQUANTIFIED BENEFITS

OPT Statement

Population Growth and Climate Change

Unquantified Additional Benefits of Family Planning Approach to Reducing
i®an Emissions

The OPT report with LSEFewer Emitters, Lower Emissions, Less Cost in
September 2009 showed that it would be nearlytfimes more cost-effective per
carbon tonne abated to invest a modest proporfichimate change funding in
meeting unmet need for family planning than in @nmtional technology. But the
approach recommended would, by directing more regsuto the improvement of
family planning services in the poorer countrieiave a large number of indirect
benefits which, even though unquantifiable, arartyeextremely significant. These
include:

a) taking a major step towards stabilising humamimers at, and/or reducing them to,
a level our only planet can sustain in the longater

b) fully mitigating the carbon and other environt@mmpacts not only of the
additional people whose unwanted conception oh bwitl be prevented, but of all
their non-existent descendants in perpetuity;

c¢) doing so with very little, one-off embodied egygrcompared with the major
embodied energy in building, maintaining and remgwienewable energy
technologies in perpetuity;

d) empowering the poor women of the world to tadetwl of their own fertility, as a
necessary pre-condition for any wider empowerment;

e) alleviating poverty through improvements in ieahutrition and education for
women and children;

f) reducing the scale of all environmental problemsluding: the effects of peak oil;
deforestation; freshwater shortages; soil erosiwhdesertification; the mounting
food crisis; declining fisheries; loss of biodivigysrising waste and pollution; ocean
acidification; and depletion of all finite resousceall of which would be easier to
solve with fewer people, and ultimately impossifolesolve with ever more;

g) reducing the pressures contributing to: growaagflicts over land and ever more
scarce resources; mass migration; under- or uregmmant; urban stress; crime;
mental health problems;

h) reducing the number of future victims of climatenge, and the costs of
adaptation for them;

i) freeing more capital from investment in reneveabhergy generation to invest in
energy conservation technology, marine and otlssaneh, social adaptation to lower
energy consumption, and all other adaptation pragres.

j) encouraging OECD countries, with their vastigher per capita emissions, to
introduce (clearly non-coercive) population resttgiolicies too, as an additional
cost-effective way of abating their own carbon &g in their own long-term
interests.



Optimum Population Trust LSE Operational Research

In any case, on a finite planet human numbers stogtgrowing at some point, either
earlier through fewer births (contraception backgdound policy), or later by more
deaths (the natural controls of famine, disease paedation/war). Indefinite growth
IS not an option.

“Family planning could bring more benefits to mgreople at less cost than any
other single technology now available to the humaare...” UNICEF Report 1992

Optimum Population Trust 15 September 2009



