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Summary
Although there have been recent advances in HIV treatment, women still do not have a

means to protect themselves from sexual transmission of HIV discreetly. Microbicides are
products that would be applied vaginally to prevent HIV acquisition. Several microbicide
products are being tested for their effectiveness in preventing HIV, and further studies of
cervical barriers, such as the diaphragm, are planned. If found effective introduction and
distribution systems need to be developed quickly to ensure women can access products and
introduce them into their relationships. This study looks at determinants of women’s
demand for different barrier methods for HIV prevention to learn lessons for the

introduction of new technologies such as microbicides and the diaphragm.

A discrete choice experiment (DCE) was undertaken to identify critical factors to women’s
uptake of products. An iterative approach to the development of the DCE tool was taken.
Qualitative group and individual interviews with women generated a wide range of
potential factors influential to demand. An attribute identification workshop was introduced
as a systematic method to reduce these attributes to the most important factors and identify
the best way to represent them in the survey; this included the presentation of product
effectiveness by the risk of HIV acquisition and becoming pregnant. During this workshop,
women were given individual worksheets on which to rank the importance of the different
attributes and levels in their decision to introduce, use and collect products. This provided
individual responses in a group interview setting, which generated quantitative ranks on
importance of attributes and their levels. Subsequently, a representative community survey
was conducted among 1017 women in three Johannesburg townships. Women were asked
questions about their socio-demographic backgrounds, their reproductive health histories
and their preferences for different barrier methods and their distribution and promotion

were elicited by a DCE.

This study showed the usefulness of the attribute identification workshop in providing a
structured framework for using women’s attribute and level rankings to identify the
importance of attributes generated in qualitative interviews and reduce these into a feasible
and comprehensible DCE instrument. The analysis of women’s preferences showed that
there was a strong interest in the new barrier methods, microbicides in particular. The level
of HIV effectiveness was very important in women’s choices and will have an important
impact on product uptake. Additionally, women who were successful in using condoms

were predicted to have lower uptake of new products. Preferences for different distribution

channels and ways of collecting product or advertising messages did not vary between
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products. However there was diversity in women’s preferences for advertising messages, 1n
particular in their valuation of promoting products for enhanced sexual pleasure, where

employed women rated it positively.

This study shows that women are very capable of using hierarchical messages about HIV
effectiveness to make informed choices about how to best protect themselves from HIV in
their situations. The different barrier methods can be distributed through similar distribution

systems, but having a range of advertising strategies is likely to increase uptake of products

by widening their appeal across different groups of women.
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CHAPTER 1. INTRODUCTION

SECTION I: BACKGROUND

Chapter 1. Introduction

1.1. Background

HIV/AIDS continues to take its toll on economies, communities, families, and individuals
around the world ', Approximately 33 million people are infected with HIV globally; 67%
live in Sub-Saharan African ') In this region, women are disproportionately affected,
accounting for nearly 60% of all people living with HIV ¥}, Among the youth (15-24 years),
this difference is even more extreme, with a prevalence that is four times greater among the

young women in South Africa than among the young men "4/,

Not only are girls and women biologically more susceptible to acquire HIV in a sex act, but
there are a range of socio-political factors contributing to their vulnerability ). The ABC
(Abstinence, Be faithful, use a Condom) method has largely failed women, for whom none
of these components may be a feasible alternative because : ‘A’. Women’s economic
survival may rely on sexual partnerships; they may want to become pregnant; and/ or sex
may not be consensual ), ‘B’. Being faithful will not protect a women if her partner is
unfaithful %) <C’. Firstly, male and female condoms can be difficult to access, in general,
and secondly, condom use can be especially difficult to negotiate within steady partnerships
6. 71 which now constitute a substantial source of infection for women '*), The female
condom has provided some women with a tool they can initiate, but uptake has been limited
as yet, and still relies on the consent of the male partner. There is a huge need for methods

that women can initiate and use more discretely '2),

However, it is not all doom and gloom for women. The roll-out of anti-retroviral therapy
(ART) has exceeded expectations; with around 3 million people on treatment at the end of
2007, and about two-thirds of this number live in Sub-Saharan Africa 2, In most countries
more women are accessing treatment than men thanks to screening during pregnancy within
programmes to prevent mother to child transmission in addition to the HIV treatment
programmes available to both men and women !%), However, the number of newly-infected
people is rising more quickly than the number who are receiving treatment; and though very
important, treatment will not solve the epidemic !'*l, During the 2008 International AIDS
Conference the importance of dual efforts that support both treatment and prevention was

emphasised, as was the need for new prevention tools !/,
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Some of the new prevention options that are being tested, in particular the diaphragm and
microbicides, may provide women with more options to protect themselves, if they are
found to be effective (Box 1-1). Additionally, a second generation female condom has just
received regulatory approval in the United States by the Federal Drug Administration "%, It

is these products (microbicides, the diaphragm, and the female condom) with the male

condom that will be referred to as barrier methods for HIV prevention.

The diaphragm and other cervical barriers are being explored for effectiveness against HIV
15171 1t is thought that the mechanism of action of the diaphragm is by generating a
physical barrier over the cervix, which is considered a key point of entry for HIV !'°)
Although the only large scale effectiveness trial undertaken on the diaphragm showed no
impact over and above the male condom !> %), further analysis of the trial data is being

undertaken and new trials with improved product designs are being explored.

Microbicides are substances that, when applied vaginally, may reduce the risk of HIV
infection. A number of different applications are being explored (Box 1-1), including gels,
tablets, foams, films and possibly slow release rings 4 First generation products act to
block viral entry and would be coitally-dependent products, i.e. to be inserted prior to the
sex act I°!. In addition, a new generation of antiretroviral-based products is being developed

to target HIV replication more specifically #'1, The aim is for these formulations to be long-

acting so they can be used at regular intervals, unassociated with a specific sex act 1%!),
In the long term, it is thought that the greatest protection against HIV and STI may lie in a

combination of products; either combinations of chemical compounds or a combination of

gels with physical barriers such as the diaphragm.
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Once an effective new product is found, there are still a number of critical steps and

potential bottlenecks between getting a product from the factory to the bed. An overview of

these can be found in Source: Rosenburg (2008) 23

Figure 1-1.
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Figure 1-1 Critical path to microbicide access
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To introduce products, country level regulatory approval must be obtained. For

antiretroviral-based microbicides, it is likely that regulatory approval will only be granted as
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a prescription-only product, thereby restricting product distribution to the formal medical
sector. Early generation products, which do not contain antiretroviral agents, may become
available over the counter. This would allow for more flexible distribution systems
including social marketing. The mobilisation of policymakers is necessary to adopt products
into national and local health policy. Distribution systems must be designed to ensure
availability, accessibility and affordability of products 23], this includes gaining support
from providers for the product. Finally, products and their distribution need to be acceptable

to consumers (women and their partners) so that they will be used consistently. It is the last

of these steps that this thesis aims to address.

1.2. Study aims

This study aims to explore the determinants of urban South African women’s uptake of
barrier methods for HIV prevention to inform the distribution of new barrier methods®. In

particular it aims to answer the following policy questions:

e How is the uptake of new barrier methods likely to vary by product characteristics, such

as effectiveness, and by women’s characteristics, such as use of current barrier methods

(substitution)?

e How can new barrier methods best be distributed and promoted to facilitate women to

access and introduce them into their partnerships?

e Can distribution systems and promotion be used to target different groups of women,

such as those not able to use condoms?

The main approach will be the application of a discrete choice experiment (DCE). In

doing so, a number of methodological questions around the development of DCE study

tools will be addressed, specifically:

¢ How to systematically reduce the broad range of attributes and levels elicited during the

qualitative research to a useable number that can be used in the DCE instrument?

e Can relative product effectiveness’ / risk reductions be portrayed satisfactorily to allow

women in a relatively low literacy setting to make valid choices?

’ The terms ‘methods’ and ‘technologies’ are used interchangeably. ‘Method’ is the standard
terminology, but ‘technology’ emphasises the fact that the focus is on the use of products, not HIV risk
reduction strategies related to behaviour change such as abstinence or partner reduction. New barrier

methods are considered microbicides and the diaphragm, male and female condoms are the existing
barrier methods.
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1.3. Thesis outline

This thesis can be divided into 4 sections: Section 1 provides the background, including the
review of the literature; Section 2 provides the methods; Section 3 presents the empirical

results: and Section 4 draws out the main conclusions.

In the background section, Chapters 2 to Chapter 4 present a review of the existing relevant
literature, which establishes a background to the results presented in later chapters. The
literature review starts with an examination of the empirical literature on the determinants
of demand for health and health care, specifically focussing on for reproductive health
goods and services, particularly in South Africa in Chapter 2. The neoclassical economics
framework for studying demand is presented in Chapter 3. This describes how demand is a
function of the product’s own price, the prices of substitutes, income, and preferences [24]
However, neoclassical economics does not provide a framework for studying the uptake of
new goods or services. The theoretical framework for studying demand in this thesis is
based on two main theories: diffusion theory and Lancaster’s theory of demand #*"),
Diffusion theory specifies general characteristics that influence the speed and level of
uptake “’). Lancaster’s theory of demand describes the full value of the good or service as
the sum of the value of its attributes. In Chapter 4 the review of empirical research methods
describes the operationalisation of Lancaster’s theory of demand in discrete DCEs. The
value of the attributes is empirically obtained from DCEs wherein people are asked to make

[28, 29]

choices that force trade-offs . This then allows for the identification of critical factors

that influence uptake.

The second section presents the aims and the iterative methods for developing and
implementing the community survey instrument in Chapters 5 to 8. Drawing on the review,
the thesis aims and objectives are presented in Chapter 5 along with a framework for
studying the determinants of demand for barrier methods. Three main realms of
determinants are identified: firstly, determinants at the user level, such as partner types,
education level, and desire for additional children. Secondly, determinants at the technology
level, related to the physical characteristics of the products, such as the ability to use it in
secret and its effectiveness. Finally determinants at the distribution strategy level are

considered, such as where and how products can be collected, and the ways in which they

are promoted.

Chapter 6 presents the iterative process of the qualitative research (FGDs) in generating a
wide range of attributes and levels deemed important by the target group and of the IDI’s to
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pilot the study instrument. Chapter 7 focuses on the attribute identification workshop. This

isa new methodology for identifying key attributes to include in the DCE, based on
women’s own prioritisation of attributes. It concludes that the final choice of attributes and
levels should be a balance between those critical attributes that women choose and
attributes that can be changed, as well as information relevant to developing introduction
and distribution strategies. Chapter 8 provides the details of the community survey

implementation of the DCE study, among a random sample of 1017 adult sexually active

women who were interviewed in Greater Johannesburg.

Section 3 of the thesis describes results from the community survey. Chapter 9 provides a

description of the sample and compares the survey population with socio-demographic

characteristics of nationally representative surveys to explore the generalisability of the

results on women’s preferences 2% P!,

Chapter 10 analyses women’s socio-demographic and behavioural characteristics to explore
the existence of market segments using principal components analysis, cluster analysis and
ANOVA., Subsequently, an analysis of women’s directly elicited preferences (willingness to
pay responses) for the products reduces the wide range of factors down to a reasonable

number of socio-demographic characteristics to carry forward in the analysis of preferences
elicited in the DCE.

In the last two results chapters the DCEs are analysed. The first one on preferences for
physical attributes (Chapter 11) and second one on preferences for distribution attributes
(Chapter 12). Both analyses use the multinomial logit model as the base model. In Chapter
11 the physical attributes analysis also uses the nested logit model. This estimator models

the choice to switch from the use (or non-use) of a condom during the last sex act separately

from the choice between new barrier methods.

The analysis of distribution attributes in Chapter 12 looks at women’s preferences for
different distribution channels, how they would like to collect products at these outlets, and
the types of promotional messaging that are used. This analysis also evaluates the use of the
random parameters logit model, which allows for heterogeneity in preferences between
women. The interaction between distribution strategies and products is tested in order to

verify whether the various products will need different distribution systems.

The concluding chapter summarises the methodological and empirical results of the thesis.

These are compared with the existing literature, their validity and generalisability is
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considered, as well as caveats and areas for future research. This chapter aims to reflect on
the research methods, process and results as a whole and the contribution that the thesis

makes to the field of DCE and HIV prevention research. The lessons that can be learned for

future introduction of new barrier methods are discussed.
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Chapter 2. Determinants of demand for health care
services and products in LMIC

2.1. Introduction

This chapter seeks to review the relevant literature and summarise the evidence on key
factors leading to women’s uptake of new products and services. The review first looks
broadly at determinants of the demand for health care; then reviews the literature on
demand for more related services and products, i.e. reproductive health services and

products, and barrier methods. The final section looks at these issues in the South African

context.

2.2. Determinants of demand for health care services

Studies of the demand for health and health care have a long history, and date back to the
1970s 2 with Grossman’s human capital model 133, 341 " This model conceptualises health
as a capital stock variable that is the output of a production function, and health care as one
of the inputs that can increase that stock over time. Empirical studies of the demand for
health care have shown consumption of services to be sensitive to price and individuals’

135, 36]

income Ensor defines demand as determined by factors at the individual level,

community factors and prices "

. He also provides a framework for analysing access to
health care in terms of supply and demand side barriers. Demand side barriers are:
information on health care choices/providers; education; indirect consumer costs (distance
costs and opportunity costs i.e. waiting and treatment time); household preferences;
community and cultural preferences, attitudes and norms; price and availability of substitute
products and services. On the supply side he identifies: input prices and input availability
(wages and quality of staff, and price and quality of drugs and other consumables);
technology; management/staff efficiency. Barriers that are interactions between the supply

and demand side are: direct price of service of a given quality (including informal

payments) and quantity rationing.

Muela and Aye identify additional factors related to the utilisation of services: Firstly,
social networks and solidarity can affect the price faced by the individual patient % %,
Secondly, the type of payment mechanism (such as cash, credit, payment in kind, etc.) will
affect the choice between providers. Typically the formal government health sector will

only accept cash payments at the time of service, whereas the private and traditional health

sector may be more flexible in the payment mechanisms they accept, thus increasing access

20



CHAPTER 2. EMPIRICAL EVIDENCE ON DETERMINANTS OF DEMAND

to the latter types of health services in times of need. The perceived aetiology of the disease
will also influence health-seeking behaviours *). Though quality of staff is included above,
technical skills and their interpersonal qualities should be explicitly differentiated as the
latter was shown to be particularly important in service utilisation '), This could be

expected to be even more important for stigmatised services such as treatment of and

protection from STls.

During the 1990s user fees were implemented throughout Africa as part of many macro-
economic recovery plans calling for decentralisation and as a way to improve sustainability
and quality of services. Many studies of the determinants of demand followed. To study
the impact of these fees on demand, empirical studies of changes in utilisation of health
services following introduction or removal of user fees in Africa confirm the barriers

pre sented by Ensor above [42, 38, 43-46, 40, 47-52, 39, 53-62] [41]_

In general, the impact of user fees on service utilisation differed widely from country to
country. Most studies showed a decrease in utilisation of services by the very poor, despite
official policies to protect the poor, because the implementation of means testing and fee

[63]

waivers proved difficult . Only if the implementation of user fees was accompanied by

large improvements in quality did utilisation not drop (*. In the next section we discuss a
framework for introducing contraceptive methods in terms of factors relating to the
services, to the product and to the user. This framework is subsequently used to organise
the literature review of the demand for reproductive health services and products and barrier

methods for HIV prevention.

2.3. A framework for introducing new contraceptive methods

The previous section briefly reviewed the determinants of the demand for health services.
This section presents an existing framework for facilitating the introduction of

contraceptives and then raises specific issues around the uptake of reproductive health

goods and services.

During the 1990’s, after three decades of experience introducing new contraceptive
technologies in developing countries, the World Health Organisation (WHO) reviewed
introduction strategies for contraceptives to revised its strategy. This 30-year history has
highlighted the shortcomings of a technology-driven single method approach distributed
through as many channels as possible, and has taught the importance of taking the broader

social and institutional contexts into account in the development of strategies for
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[65-67]

contraceptive introduction . The WHO Strategic Approach provides a framework to

move away from a product-driven approach and emphasises the interactions between the

users, the service and the technology (Figure 2.1) (168) p83).

Users’ perspectives
Medical Profile
Reproductive health needs & rights

Socio-cultural and gender influences
User

Service A_\ Technology

i

rv e Method-mix characteristics
o Policies, program structure o Efficacy
e Personnel, facilities, management Side effects
o Avai!ability and accessibility e Administration
o Quality of care e Reversibility
e Duration

Economy

Figure 2-1 Systems framework guiding the strategic approach to contraceptive

introduction

In response to research showing that contraceptive prevalence increases with the range of

methods provided, this framework focuses on method-mix. The process of introduction has
three stages: Strategic assessment of need; Research; and Use of research for policy and
planning. These stages are flexible, interactive and have participatory potential with local
actors. Though it generally has provided a useful framework, there are challenges in its
implementation ®®). Using the framework above, the literature covering determinants of

demand for family planning goods and services is reviewed.

Studies of the determinants of women’s acceptance/use of different contraceptive methods
were undertaken as early as 1940 1), More than half a century later this is still a productive
area of research. Detailed insights into user preferences for product attributes tend to be
obtained through focus group discussions. Repeated rounds of national demographic
surveys such as the Demographic Health Survey (DHS) have facilitated rigorous
quantitative analysis of demand determinants at individual, community and service levels

(e.g. Chen; Steele; Frankenburg; Burgard; Steele; Magadi; Chayovan) U7"7"}, Preferences
for contraceptive technology attributes have also been investigated '),
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2.4. Determinants of at the service level

At the distribution system level, studies in family planning have shown that increasing
contraceptive choice and improvement of other supply side factors has led to increased

[75, 76, 74, 78, 79, 69, 80, 73, 81-83]

contraception use Chayovan defines accessibility of

contraceptives as the amount of effort required to obtain them "%, He presents this effort in
nine dimensions: absolute and relative distance to contraceptive outlets, absolute and
relative travel time to outlets, range of services provided, maturity of services and outlets in
that community, convenience of transport to outlet, quality of service (waiting time, the
technical and interpersonal skills of the staff), and the cost of the service. However, the
study is methodological, and does not show results in terms of the relative importance of the
different dimensions. More concretely, the key distribution strategy attributes that have
been shown to facilitate contraceptive and barrier method uptake are: staff attitude, waiting
time, opening hours, privacy of service, reliability of stock, price, distance to services, and

media attitudes (3% 6> 85-891 30,91}

The other quantitative studies show that contraceptive prevalence increased with improved
contraceptive supply, training of providers and IEC in Tanzania !, In Rwanda, personal
communications about contraception at health centres reduced unmet need 2. It also
increased with the availability of a wider range of contraceptive technologies (although this
did not lead to much substitution between the methods) and closer distribution sources in

[76]

Morocco '™, Steele also showed a selection effect of users choosing public versus private

177)

service providers ''". As the quality of government services improved, their use increased

relative to the community health posts; as increased field worker visits drew clients to the
community health posts and away from government clinics, the inverse relationship was

found with community health post prices "%,

2.5. Determinants at the user level

At the user level, partner types and pregnancy preferences are frequently mentioned as

important factors influencing use. Individuals tend to underestimate their risk of HIV and

STI P>7]. Women who desire pregnancy are less likely to use existing barrier methods to

protect themselves against infections %1%/,

In South Africa DHS data were used to compare contraceptive use in pre- and post-

apartheid periods across racial groups and found little change in use patterns '),
Kleinschmidt found that condom use in South Africa was determined less by lack of

knowledge or difficulties accessing condoms, than by personal and partner characteristics
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9] [92]

and attitudes | This was reconfirmed in a recent study in Rwanda ““. Specific

preferences and concerns related to barrier methods are also shown to vary by life-stage,

culture and other contextual factors %4194 jn 1051

2.6. Determinants at the product level

Studies of user preferences for women’s barrier methods for HIV prevention are many, and
have tended to focus on preferences for product attributes. There are more than 100 studies

of acceptability/user preferences for the female condom cited in number of reviews % %

197-191 as well as over 75 published pieces on microbicides (or placebo products) with many

(110, 108, 111-127)

more presented as conference abstracts . A smaller but growing number of

studies on diaphragm acceptability have been published ['28 12 171 {130-132, 116, 133-144] {136, 145
%I, Focusing on technology attributes, these studies have shown that women are interested

and willing to use new methods for HIV prevention [!47 12, 148-151, 108, 142,95,110, 152, 133, 143, 134]

In Mexico women identified contraceptive method effectiveness, lack of amenorrhea and
other side effects as the most important attributes '*). Reactions to female barrier methods
were the least positive with women expressing concerns about their inconvenience in terms
of insertion, disposal (female condoms and sponge) and cleaning. They predicted that
female condoms would be as unacceptable to their partners as male condoms. However,
covert use was not a priority, though it was considered useful for ‘some women’.
Internationally, the lack of methods that women can use without their partner’s consent has
been a critical motivation for developing microbicides. Yet, participants in the MDP trial of
microbicides efficacy have overwhelmingly informed their partners of their participation,
and expressed the need for discreet products rather than secret products '), Just over half
(54%) of women in a diaphragm safety and efficacy trial had disclosed at their six month

follow-up visit ', Naturally self-selection of trial participants means they are unlikely to

be representative of the population as a whole.

Product introduction lessons from the female condom

Female condom introduction can provide important insights to guide introduction strategies

for other new methods. Warren et al. summarised key factors to successful female condom

programming in Box 2-1!*],
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Box 2-1 Key elements of a quality female condom distribution programme

e Anidentified target audience to whom the messages and product are well delivered to ensure that
users have a consistent supply;

e Training for providers to ensure that possible provider biases do not negatively influence potential
Users;

o Face-to-face communication to equip potential users with information and skills;
o Abroad reproductive health focus that integrates family planning and HIV/AIDS prevention;

e A mix of public and private sector distribution; and

In a study of lessons learned from the female condom, Kaler interviewed key stakeholders

and found that: champions at all stakeholder levels are critical; there i1s a need to move
quickly to large scale distribution rather than numerous pilots and acceptability studies; the
female condom needs to be positioned by status attributes (glamour) rather than protective
attributes; talking about sex and HIV prevention, an important part of female condom
programmes, have public health benefits in themselves, yet are hard to measure; no quick
fixes should be expected as it takes time for products to be adopted; and evaluation after
one to three years is not sufficient for the product to take off '’ In a very short (2-month)
evaluation the impact of an intervention on female condom uptake in Zimbabwe, Napierala
et al showed that liking of the female condom increase with use over the 2 month period,
but that the female condom remained a niche product adding important protection for some
women, while adding an additional tool to those mixing barrier methods''>®, Madan
reviews the female condom programme in Zimbabwe and reminds us that it is the
programme, not just the product, that determined the success of the female condom and that
it is not a magic bullet solving all problems, including gender imbalances 7] Brown
expanded this to include lessons from the female condom, IUD and contraceptive implants,
providing 12 lessons: set realistic targets for uptake and impact; cost-effectiveness is
important for policy makers’ decisions; make a choice of methods available to
accommodate different and changing user needs; ensure strong and sustained project
support at all levels; plan in the long term as it takes time to establish supply and demand
for new products; respond quickly to real or perceived user problems; avoid stock-outs;
consider the local context in product positioning; an integrated approach is likely to be more

sustainable than vertical programmes; plan for scaling up; second generation products may

give new opportunities; expect the unexpected 7).
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2.6.1. Willingness to pay

Four studies have elicited women's WTP for microbicides [°*'°'P, Of these, three produced
estimates for South Africa. Hill estimated that at five times the price of a condom, 52% of
respondents would still be interested in using microbicides, increasing to 63%, and 79% as
microbicides decrease to two times and one time the price of a condom, respectively.
Becker, on the other hand, asked providers for how much they thought microbicides could
be sold '°®. Providers stated that 30 Rand would be appropriate, which is approximately
equal to the price of STI treatment. However, community members mentioned that
condoms are free, and therefore a maximum price of 5 Rand would be the correct price.

Cohen used conjoint rating to gain insights into the valuation of single use versus reusable

[159, 119]

microbicides . Respondents in her study from the Dominican Republic and South

Africa stated that they preferred the more expensive one (5 Rand) to the less expensive one

(2 Rand), holding other attributes constant. This suggests microbicides may be a Veblen
good (see page 36).

2.6.2. Substitution away from male condoms

Although the efficacy of new barrier methods will only be known when trial results become
available, it is likely that in their first generation they will not provide the per sex act
protection that male and female condoms provide. Policy makers have been concerned
about substitution; this could be a switch from using nothing to using one of the new
methods (socially desirable), or it could be a change from using condoms to a new method
(socially undesirable). Foss et al. showed that an individual’s level of protection from HIV
is not only determined by the method of protection used, but also the consistency of its use
(use-effectiveness) %, This can be addressed by promoting new methods within a mix of

methods and using hierarchical messages " '®l; and within programmes providing risk

[164]

reduction interventions Studies exploring substitution between male and female

condoms have generally shown: some substitution, though there are higher numbers of
overall protected sex acts; a mixed impact on STI incidence; and in some locations
increased male condom use due to women’s improved bargaining power ') Studies of
substitution from condoms to spermicides show mixed results "> 7> 1] No study has
estimated the influence of prices on these substitution rates, with the exception of estimates

of sex-worker price differentials between condom-protected and unprotected commercial

sex acts in India and South Africa !'74 7],

* Yong Holt (2002) used conjoint rating to estimate trade-offs between microbicide attributes, but did not
include a cost attribute %],
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2.7. Determinants of demand in the context of South Africa

South Africa has experienced a decade of transformation in all areas of society and
government infrastructure since the end of Apartheid. Reproductive health services have
undergone dramatic changes: from parallel systems for whites and non-whites and many
vertical programmes, to an integrated system focused on primary health care '), During
Apartheid family planning was aggressively promoted as a means to reduce the size of the

black population '), This, together with many other Apartheid policies, has contributed to

a strong mistrust of the motives of many government services.

Contraceptive prevalence is far higher than the rest of Sub-Saharan Africa, with around

64%-84% of women using some modern method. Hormonal contraceptives were especially
promoted among the black population, as a long term method that was not reliant on regular
supplies, and which could be delivered through mobile clinics to remote areas. In 1998,
62% of black women were using modern methods such as injectables, compared to only 4%
of white women. Method choice was not often provided to black women "7 in I""!, More

recently, injectables have been mentioned as a contraceptive method that can be used

covertly, and have been promoted with the idea that they reduce poor compliance """,

The South African government has shown commitment to providing barrier methods

through the public sector, distributing over one million female condoms a year 78] The
strategic approach mentioned above was followed to introduce the female condom and
emergency contraception in the past decade. The female condom introduction has been
scaled up from an initial 15 pilot sites in family planning clinics to 350 sites in the public
sector clinics, workplaces and other hotspots *°). The female condom has also been
distributed through social marketing in private sector outlets '®!. A participatory providers’
training was developed to prepare the providers with the skills to introduce female condoms
U7 " This is critical to successful introduction as provider attitudes have been shown to
limit contraceptive choice and they are key gatekeepers in introducing new methods ' '"73,
Reuse of the female condom has been reported in many developing countries '*°.. In South

Africa, a study of the acceptability of reuse among mostly sex-workers found high
acceptability and ability to follow reuse safety guidelines !'*%),

Dual protection is also part of the South African reproductive health policy. Dual
protection is the use of methods to prevent both pregnancy and disease by using either one

method for each aim (e.g. a condom plus hormonal contraception), or a method that
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achieves both (such as the male or female condom alone). Three published studies look at

the determinants of use of dual protection in South Africa > '* 1%,

Reported dual protection was used in 10%- 12% of the most recent sex acts. Individual
determinants for not using condoms were: less education, older age, rural residence, married
or cohabitating (in contrast to casual/occasional partner), only one partner (compared to
more than one), not fearing pregnancy (compared to being pregnant, intending to become
pregnancy or infertile), knowledge of only one purpose for the condom (pregnancy or STI
prevention rather than both). “Dual method use, rather than being a consensual choice,
generally occurs only when a man’s aim of protecting himself from STIs coincides with his

99 [183]

female partner’s goal of preventing unwanted pregnancy Public or private

distribution channels used for contraceptives did not significantly affect condom use.
However, problems with access to condoms did significantly affect certain population

groups, including youth, rural women, those with non-regular partners, and poorer

households .

Information failure is widespread, especially among the youth. A review covering the
1990s showed that young people lacked correct information on methods to prevent

HIV/AIDS, and side effects of condoms ®). They also underestimated their risk, including

those who were already HIV positive !'**

[185]

. Men showed higher rates of denial of risk than

women

Men’s attitudes towards microbicides are generally positive, though they express concerns
about interference in sexual pleasure, including concern about the additional lubrication

[186] " Reinforcing the finding by Myer !'**}, men expressed a preference for a

they provide
microbicide that would only protect against STIs over one that would only protect against

pregnancy. Fifty-four to seventy-five percent of men stated a willingness to pay for a

microbicide; STI clinic patients showed the least WTP and university students showed the

most.

A qualitative study among policy makers, community members (potential users) and health
care providers showed that HIV-prevention efficacy was important, but it was understood
that even a microbicide with a 40-70% effectiveness against HIV would be of great value,
given the low levels of condom use at present !'**), Preferences for contraceptive
microbicides vary widely, emphasising the importance of having two formulations to meet

difterent people’s preferences. Though broad-based distribution was deemed appropriate, it
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was thought that, initially, distribution channels should be restricted to channels where

personal counselling of hierarchical messages is feasible.

Reproductive health in South Africa cannot be discussed without raising the issue of gender
relations and violence. There are strong double standards, where extramarital affairs by

[187]

men are often accepted and condom use within marriages remains low "'/, Married men

are more likely to be HIV+ than women, suggesting that they are more likely than the

[187]

women to bring the infection into the relationship "', Covert use of barrier methods are

attractive to women, however they also reported fear of violence if discovered '** *7], Sex
is frequently associated with coercion in South Africa !'*® ') in I"] Not only is rape
common, women are also disadvantaged economically "), In urban South Africa,

transactional sex and partner violence are prevalent !1*% %],

2.8. Lessons from review of determinants of demand

Despite many studies on user preferences, there are still gaps in the literature around how
factors, beyond the specific method attributes, influence use. These include individual
characteristics such as partner type, age, and desire for pregnancy; as well as supply side
factors such as how distribution channels and advertising affect the demand for barrier
methods for HIV prevention [!*% 102 195, 196, 108] "and the trade-offs between them. This
information is important to enable interventions to be developed in low and middle-income
countries that meet women’s needs for HIV prevention by facilitating access and
stimulating demand. Moreover, none of the studies have quantified the trade-offs or
interactions between the different characteristics of technologies and distribution systems,

which is needed to inform introduction and distribution strategies.

29



CHAPTER 3. DEMAND THEORY

Chapter 3. Economic theory of demand

3.1. Introduction

This chapter will begin with a review of the neoclassical theory of demand. Since the goods
considered here are not entirely private goods, the theory of externalities and public goods

will be discussed, followed by theories of the demand for new products and strategies to

increase demand.

3.2. Neoclassical demand theory

3.2.1. Consumer theory

Neoclassical economics theory of demand considers the perspective of individual
consumers who make choices to maximise their wellbeing (utility). By maximising their
utility, consumers are expressing their preferences. Consumers are assumed to be rational
agents, and their preferences are assumed to conform to a number of axioms: they are

complete, reflexive, and transitive. Completeness means that all bundles of goods can be
compared and ranked to assess which bundles are preferred and which are considered equal.
Reflexivity means that a bundle is preferred equally to the same bundle (itself). It should be
noted here that a good has both a time and a space dimension and if one of these changes, it
is no longer conceptualised as the same good. These changes in valuation of goods will be
quantified in our analysis of valuation of distribution channels. Transitivity means that if A

is preferred to B and B is preferred to C, then A must also be preferred to C.

A number of assumptions are made about ‘well-behaved’ preferences. They are monotonic,
that is: more is better. Although satiation can occur, we assure that demand is evaluated at
quantities less than the satiation point. We also assume that combinations of goods are
better than only one or only the other. Preferences are graphically represented in
indifference curves, representing different amounts of bundles of goods that provide the
same amount of utility (make the consumers equally well off). They are mathematically

represented in the utility function U=f(x;, x2), where utility (U) is a function of the

consumption of different goods: good 1 (x;) and good 2 (x5).

These assumptions about preferences guide the shape of the indifference curves.
Monotonicity implies that the slope of the indifference curves is negative. Curves further

away from the axis are better. The preference for combinations of goods rather than

extremes dictates that the curve is convex. The slope of the curve represents the marginal
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rate of substitution between the bundles. The marginal rate of substitution shows how much

of one good or bundle of goods one is willing to give up to obtain a given amount of the
other good. This can also be seen as the marginal ‘willingness to pay’ to buy the other
good. Convexity of the indifference curve implies a diminishing marginal rate of
substitution. In other words, the consumer would be willing to trade less of x; for a given
amount of x,, the less they have of x; (moving to the left on the indifference curves in
Figure 3-1). The closer the marginal rate of substitution is to -1, the easier it is to substitute
between the two goods; the closer to 0 indicates that the goods are more complementary

(the consumer needs some of both goods to make them happy, rather than either one or the

other as in the case of substitutes).

Figure 3-1 Indifference curves

Although a consumer is equally well off at each point on a given curve, relative prices and
the consumer’s budget determine the utility maximising consumption point, that is where
the ratio of prices is equal to the marginal rate of substitution . The quantity of a good

demanded (Q;) is then a function of the consumer’s income (m), the good’s own price (p;)
and the price of its substitutes (p2):

Qi =f(1’h PZ; m)‘ Eq. 3"'1

Underlying this function are the consumer’s preferences (represented by his/her utility
function).

The demand curve represents the relationship between the price of a good and its demand
and shows the utility (benefit) gained by consuming consecutive quantities of a good. It is
downward sloping, showing how the first unit of a good tends to provide more utility and is

valued higher than further units. At a given price (p*), a consumer will purchase the
amount of the good at which their marginal benefit from the unit of good is equal to the

31



CHAPTER 3. DEMAND THEORY

marginal cost of purchasing that unit good (the price). At this point the consumer has
obtained more benefit for each previously purchased unit than they have paid. This surplus
benefit is called consumer surplus and is represented in Figure 3-2 as the shaded area above
p* and below the demand curve. The demand curve also represents the consumers

‘marginal willingness to pay’ for each unit of good because each point on the curve

measures what the consumer is willing to pay for the last unit.

Figure 3-2 Demand curve

The responsiveness of demand to changes is captured by a unit free measure called
“elasticity”. This was developed as a measurement of responsiveness, and allows for
responsiveness to change at different quantities. Common demand elasticities are price,
cross-price and income, but demand elasticities can also be measured for the responsiveness

of demand to other stimuli such as advertising.

Formally, elasticities are measured by: % change in the quantity demanded
% change in the stimulus

Demand is said to be elastic when it changes by a greater percentage than the percentage
change of the stimulus, and inelastic when it changes by a lesser percentage. Elasticities
can help to understand the impact on demand of actions like taxes and subsidies that change
prices faced by consumers. For example, Townsend showed the impact of increasing
cigarette prices on smoking in different socio-economic groups and shows the sin tax is
highly regressive; and Kondo showed how the vaccine subsidies have little effect on

vaccine uptake in urban areas, but are quite effective in rural areas in Japan ['** 17!,

Basic utility theory has been extended by von Neumann and Morgenstern to include

uncertainty ''"”*), Expected utility theory states that people make decisions and choices to
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maximise their expected utility, incorporating the probabilities of the different outcomes. In
the case of perfect substitutes, for example, expected utility (E(U)) can be represented by
the following function: E(U)=f(m;x,+n:X2) where n; and 7, are the probabilities of getting x;
and X;, respectively. This is easiest to think of in terms of entering a lottery, but can also be
thought about in terms of HIV risk. If we ignore the impact of risk preferences and
diminishing marginal utility of money, then an individual would enter a lottery if their
E(U)enter™ E(U)not enter- If it 1s a fair lottery and five people enter and pay £2 to enter, then
there is a 20% chance of winning £10 and an 80% chance of losing £2. The expected gain is
0, on average they are equally well off by entering or not. Expected utilities for condom use
consider the sure utility loss due to condom use, compared to the expected utility gain
related to the risk of HIV protection. To use a condom for HIV prevention, the expected

utility must be greater than the expected utility of not using a condom:

E (U) condom” E (U) no_condom
Where:

E (w condom ™ Ucondom +E (wavofd__H<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>