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Four pooled Demographic and Health Survey data sets are used to examine the determinants of 
contraceptive method choice in rural Tanzania for  the period from 1991 to 1999. The individual 
data are linked to facility surveys conducted in the same communities so that the impact of Tanzania‘s 
family planning program can be examined. The focus of the study is an examination of the effect 
on method choice of the three major components of Tanzania’s family planning program: logistical 
support, trained providers, and communications programs. The statistical methods employed correct 
for the potential endogeneity of family planning message recall. Simulations are used to quantih 
the impact of the important policy variables. All three components of the program are shown to 
have had an impact on modern method choice. (STUDIES IN FAMILY PLANNING 34[4]: 263-276) 

Tanzania is one of the poorest countries in the world, hav- 
ing a gross national product per capita of about US$240 
per year (World Bank 1999). With a very low expendi- 
ture per capita on health of about $36 per year, Tanza- 
nia is ranked 174 among 191 countries in this area of ex- 
penditure (WHO 2000b). Like many countries in sub- 
Saharan Africa, Tanzania has been struggling to cope 
with the spread of HIV, which had infected 8 percent of 
the adult population by the late 1990s. Available data on 
health statistics (including nutrition, morbidity, and mor- 
tality) reflect these trends. They suggest that only slight 
or no improvement has been made in the general health 
of the Tanzanian population in the last decade. Family 
planning, however, appears to run contrary to this trend, 
showing an increase in contraceptive prevalence of mod- 
ern methods from 6.6 percent in 1991 to 15.6 percent in 
1996l and a decrease in the total fertility rate from 6.3 
children per woman of reproductive age in 1992 to 5.5 
children in 1995. The more than doubled contraceptive 
prevalence rate masks the fact that most of the gains in 
the use of modern contraceptive methods occurred be- 
tween 1992 and 1996: Between 1996 and 1999, contracep- 
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tive prevalence grew by only 2.3 percentage points (Na- 
tional Bureau of Statistics and MEASURE Evaluation 
2000). One reason for this countervailing trend may be 
the government’s initiation of programs to reduce fer- 
tility during the past decade. With funding from a host 
of donor agencies, the government formulated a new 
family planning initiative that upgraded the services in 
existing facilities and carried out an information and 
education campaign through the media that provided 
family planning messages directly to the public. 

This study examines the features of the national 
family planning program that seem to have affected con- 
traceptive method choice in Tanzania. The research cov- 
ers a period of time that encompasses the entire life of 
one donor agency’s initiative-that of the United States 
Agency for International Development (USAID). USAID 
has been one of the largest donors contributing to the 
family planning program in Tanzania during this period, 
providing a significant portion of its budget.2 Data for 
this study cover the period beginning in 1991, a year be- 
fore the initiation of the government of Tanzania’s fam- 
ily planning program, and continue through 1999, per- 
mitting us to assess the impact that donor funding and 
programmatic decisions can have on the success of a fam- 
ily planning program. 

The data contain demographic, socioeconomic, and 
family planning information about the women surveyed 
and about the facility characteristics of the family plan- 
ning services that are available to women within their 
communities. The information is drawn from four pooled 
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cross-sections of data gathered in 1991,1994,1996, and 
1999. Because the data are longitudinal, that is, many of 
the same facilities were visited during all four surveys, 
the leveling off of contraceptive use in Tanzania can be 
investigated. In particular, we can study both supply and 
demand factors that may explain both the initial surge 
in contraceptive use and the slower rate of increase seen 
in the program’s later years. 

Pooling the four cross-sections of the data set enables 
us to focus specifically on rural women, although the 
country as a whole has a low level of contraceptive preva- 
lence. When characteristics such as access to family plan- 
ning services are considered, urban women typically en- 
counter a supply market with a choice of many facilities 
located close to work and home. Access is, therefore, a 
vague concept for an urban woman because she may be 
unable to identify her contraceptive market easily, and 
concepts such as distance to a facility may be hard for 
her to define. We are more likely to be able to disentangle 
the effects of access as they relate to rural women. The 
market these women encounter is easier to perceive be- 
cause their choices are restricted by the relative paucity 
of facilities and greater geographic distances to them. 

The wealth of available data allows us to go a step 
farther than previous studies have in considering the ef- 
fect of family planning program components on contra- 
ceptive method choice in Tanzania. In past research, all 
modern methods were aggregated into one outcome, a 
necessary approach because of the low prevalence of con- 
traceptive use in Tanzania, especially in the early 1990s. 
In this analysis, the large sample size obtained by pool- 
ing four data sets allows us to break down the modern- 
methods category into specific types of methods. Con- 
doms can be considered separately from other types of 
modern methods, a useful and timely advantage in light 
of the evolving AIDS epidemic in East Africa and the 
dual role that family planning programs now play in 
encouraging healthy sexual behavior while providing 
methods of family planning. Moreover, the data permit 
us to assess the impact of different components of the 
family planning program on condom use in Tanzania 
during the 1990s. 

In the last decade, the government of Tanzania has 
undertaken a decentralization campaign to encourage 
the private provision of family planning services. Within 
the private sector, pharmacies have been cited as an in- 
creasingly important source of contraceptive methods 
for many users (National Bureau of Statistics and MEA- 
SURE Evaluation 2000). Because information about phar- 
macies is available from the first and last surveys used 
in this study (1991 and 1999), we are also able to exam- 
ine the impact that access to pharmacies has on contra- 
ceptive method choice. 

Components of the National Program 

In 1992, the government of Tanzania devised its first Na- 
tional Population Policy. The policy was developed to 
address the country’s high total fertility rate of about 6.3 
children per woman (Ngallaba et al. 1993), an under-five 
mortality rate of 141 deaths per 1,000, and the low gross 
national product per capita (equivalent to US$110). With 
substantial funding from donor agencies, the National 
Population Policy and subsequent population policies 
have been implemented by the Ministry of Health through 
its Reproductive and Child Health Unit, which later be- 
came the Reproductive and Child Health (RCH) Section. 

The major donors for family planning in Tanzania are 
USAID, the United Nations Population Fund (UNFPA), 
the British Overseas Development Administration, the 
German Association for Technical Cooperation, and the 
International Planned Parenthood Federation (IPPF). 
Most of the assistance provided by USAID and UNFPA 
is channeled through the RCH section, whereas assis- 
tance from IPPF is centered around its own set of clinics 
in urban areas that provide family ~ lanning .~  The RCH 
section oversees a large network of government-man- 
aged hospitals, health centers, and dispensaries through- 
out the country. 

UNFPA provided $21 million in support of the fam- 
ily planning program over a five-year period during the 
mid-1990s. The funding from USAID began in 1990, 
reaching an initial bilateral funding level of $20 million 
over a period of seven years. During the subsequent de- 
cade, USAID was one of the largest donors to support the 
population, health, and nutrition initiatives in Tanzania, 
providing an average allocation of $11 million per year. 

In 1998, the two main programs receiving ongoing 
support from USAID in Tanzania were the Family Plan- 
ning Services Support (FPSS) project and the Tanzania 
AIDS Project. At that time, $6.5 million was allocated 
for the FPSS budget (30 percent for child-survival activi- 
ties and 70 percent for family planning). The overall goal 
of the FPSS project was to ”improve the health and well- 
being of women and children by enhancing the oppor- 
tunity to choose freely the number and spacing of chil- 
dren” (Shutt et. al. 1994:2). The major components of the 
program were to train health-care providers in the pro- 
vision of family planning methods and services, to pro- 
vide logistical support for the provision of contracep- 
tive supplies, and to develop an information, education, 
and communication (IEC) program to promote family 
planning. During the decade, the government of Tan- 
zania made a substantial effort to integrate the family 
planning program into its maternal and child health pro- 
gram. In 1997, it initiated a reproductive and child health 
program that continued through 1999. 
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The remaining $4.5 million of funding supported the 
Tanzania AIDS Project, which worked largely through 
nongovernmental organizations (NGOs). The project’s 
activities included establishing NGO networks and clus- 
ters, supplying information and condoms in social mar- 
keting efforts to encourage sexual practices that would 
prevent the spread of HIV, and improving health-care 
providers’ diagnosis and treatment of HIV/AIDS and 
other sexually transmitted diseases. 

The government of Tanzania has been slow to re- 
spond to the HIV/AIDS pandemic. The National AIDS 
Control Program was set up within the Ministry of Health 
by the government in 1987. The aim of the program was 
to address increasing HIV prevalence during the course 
of three medium-term campaigns: 1987-91,1992-96, and 
1998-2002. A shortage of funds and a lack of political 
commitment hampered the implementation of the cam- 
paign, however, through the 1990s (MEASURE National 
AIDS Control Program et al. 2001). During the initial 
stages of the AIDS pandemic, government-sponsored ac- 
tivities focused on mobilizing the health sector by train- 
ing health workers and ensuring the safety of blood used 
in transfusions. The program’s focus expanded thereaf- 
ter to fostering the population’s knowledge and aware- 
ness of healthful sexual behavior. 

The Salama brand of condom was introduced by the 
National AIDS Control Program, and in 1988, social mar- 
keting efforts began that were funded by the USAID 
AIDScom project. Sales were low at 150,000 units dur- 
ing a one-and-a-half-year period, and in 1993, Popula- 
tion Services International (PSI) took over the condom 
marketing program. PSI launched a new and innovative 
social marketing program that included package rede- 
sign and an increase in the number of local distributors 
and in the number and type of retail outlets that sold 
condoms. PSI also used modern marketing techniques 
and advertising campaigns. These efforts increased the 
sale of condoms to more than ten million between 1995 
and 1997 (Population Services International 2002). 

As part of the government’s initiative, a national 
mass-media campaign was launched to promote family 
planning. Broadcasting of the radio drama Twende nu 
Wakati began in July 1993, and airing of Zinduku! began 
in October of 1993. Both dramas are ongoing; Twende is 
supported by UNFPA and Zinduku! by USAID. Since 
1993, a number of new radio dramas targeting young 
people have been introduced. Program planners con- 
sider radio drama to be among the best means of dis- 
seminating family planning messages. Another compo- 
nent of the IEC effort was the Greenstar logo introduced 
in 1993 to promote family planning services through 
identification with a logo or brand. Promotional mes- 

sages were launched in print and electronic media, and 
the campaign continues today. 

Trends in Sources for Family Planning 

In the ten years since the inception of the Family Plan- 
ning Services Support program, the number of rural 
women visiting government facilities to obtain modern 
contraceptive methods and services appears to have lev- 
eled off or decreased slightly (see Table 1). Between 1991 
and 1996, the use of government facilities increased to 
84 percent, but by 1999, it had decreased to 76 percent. 
Policymakers began to recognize this drop in contracep- 
tive availability in the middle of the decade. Investiga- 
tion of the phenomenon revealed that two things were 
happening: First, public family planning facilities were 
experiencing stock-outs; supplies were not moving from 
the warehouses to the clinics. Second, few trained pro- 
viders were working in rural family planning facilities. 
At that time, a lull in activity was evident as the pro- 
gram’s focus moved from provision of services to logis- 
tical and management issues. 

The role of the private sector in providing family 
planning supplies and services in rural areas increased 
during the decade of the 1990s as decentralization of the 
health-care system led to the privatization of health-care 
services throughout Tanzania. Table 1 shows that dur- 
ing the decade, the number of rural women reporting pri- 
vate medical facilities as the source of their current mod- 
ern method of family planning increased from 1 percent 
in 1991 to more than 2 percent in 1999. In recent years, 
as the government moves to decentralize public services 
and foster private investment, private, for-profit facili- 
ties have become more important in the provision of ser- 
vices than they were in the past. The increasing role of 
pharmacies as an alternative source of modern methods 
is also clear. In 1991, only 2 percent of rural women sur- 
veyed listed pharmacies as a source for the methods they 
used, whereas 4 percent listed them as a source in 1999. 

Table 1 Percentage of women surveyed, by their sources of 
supply for modern contraceptive methods, rural Tanzania, 
1991-99 

~ 

1991-92 1994 1996 1999 

Public 74.8 78.7 83.6 76.4 
Private medical 1.1 1.6 2.0 2.4 

Other 22.2 17.6 11.9 16.9 
(N)” (263) (228) (538) (254) 
“Rural women currently using modern contraceptives. 
Sources: Ngallaba et al. (1993); National Bureau of Statistics and Macro Inter- 
national (1997); Weinstein et ai. (1995); and National Bureau of Statistics and 
MEASURE Evaluation (1 999). 

Private pharmacy 1.9 2.1 2.4 4.3 
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Conceptual Framework and Statistical 
Methods 

In Tanzania, improvements in family planning provision 
took place on both the supply and demand sides dur- 
ing the 1990s. As noted above, the government and the 
private sector worked to increase the availability of con- 
traceptive supplies and services and at the same time 
initiated information and education campaigns to influ- 
ence the demand for these services. The analysis pre- 
sented here is based on structural models of fertility in 
which contraceptive use is an endogenous determinant 
of fertility. These models take into account both demand- 
and supply-side factors that affect contraceptive use and, 
ultimately, fertility (see, for example, Easterlin and Crim- 
m i n s  1985; Rosenzweig and Schultz 1985; Schultz 1989; 
and Buckner et al. 1995). The simple form of these mod- 
els suggests that exogenous individual background fac- 
tors affect a woman’s fertility preferences. These factors 
include the woman’s age, education, and household as- 
sets, as well as family planning program variables. To- 
gether with the direct effects of household and program 
variables, fertility preferences affect contraceptive prac- 
tice, which, in turn, affects fertility. 

The outcome that we model here is an important 
proximate determinant of fertility: contraceptive method 
choice. The focus of this study is on total program ef- 
fects on contraceptive method choice. We are not con- 
cerned here about the specific pathways by which a pro- 
gram variable affects contraceptive preference. For ex- 
ample, a communications campaign may affect fertility 
preferences that, in turn, alter a woman’s choice to use 
a contraceptive. To examine the causal pathways, we 
would have to estimate a model in which fertility pref- 
erences are first affected by the communications cam- 
paign and then allowed to affect contraceptive method 
choice. We model choice of type of contraceptive method 
using a multinomial logit model, described in detail in 
Appendix A. 

Data Sources and Descriptive Statistics 

The data concerning facilities are drawn from three rounds 
of the Tanzania Service Availability Survey (TSAS) con- 
ducted in 1991,1994, and 1996 and from a fourth survey, 
the Tanzania Reproductive and Child Health Facility Sur- 
vey (TRCHS facility supplement) conducted in 1999. In 
1991,1994, and 1996, the traditional DHS approach for 
facility selection was used: A facility was chosen if a 
group of knowledgeable village leaders reported it to be 
a source of health and family planning services for their 
community and if it was within 30 km (about five hours’ 

walking distance) of the community center. The relevant 
facilities for rural areas were hospitals, health centers, 
and dispensaries. The closest facility of each type was 
visited as well. In later surveys, Marie Stopes clinics and 
UMATI (the Tanzanian affiliate of the International 
Planned Parenthood Federation) clinics were visited as 
well, but these facilities operate exclusively in urban ar- 
eas and are not relevant to this analysis. Pharmacies were 
also visited in 1991 and 1999 (but not in 1994 or 1996), 
and some pharmacies were sufficiently near (within 5 
km) to rural clusters that they are used in the analysis. 
The surveys collected data on health services and health- 
care provision and included information such as the 
availability of medications, the presence of equipment 
and supplies, the level and training of family planning 
providers, the availability of family planning methods, 
and the number of clients visiting each facility. 

A new and improved sampling methodology was 
used for the 1999 facility supplement. Whereas the TSAS 
surveyed one facility of each type that was no farther 
than 30 km from the cluster center, the TRCHS facility 
supplement surveyed all the health facilities within two 
concentric cluster rings of the cluster center. The latter 
method provides information on the entire market po- 
tentially supplying family planning services for women 
in the center of the two rings! The TSAS and the TRCHS 
facility surveys are comparable across time because the 
TRCHS sampled a subset of clusters (about two-thirds 
of the rural clusters) sampled by the TSAS in 1996. The 
facilities in the previous surveys were, therefore, sur- 
veyed again in 1999 if they fell within the two concen- 
tric rings of the cluster center, together with additional 
facilities that were within the two concentric cluster rings 
of the surveyed cluster. The topics covered in the 1999 
survey were the same as those addressed in the previ- 
ous facility surveys, and questions were asked in the 
same way for the variables used in the analysis. 

Table 2 shows the sample sizes of the facilities sur- 
veyed for mainland Tanzania. The samples sizes are 
given for all facilities because a facility could serve both 
an urban and a rural cluster. Note that the number of 

Table 2 Number of facilities surveyed, by survey and year, 
accordina to tvoe of facilitv. Tanzania. 1991-99 
Survey and year Hospital Health center Dispensary 
TSAS 1991-92 81 89 218 
TSAS 1994 89 118 230 
TSAS 1996 90 123 253 
TRCHS 1999 88 62 255 
Matched 1991-92,1994, and 1996 78 82 194 
Matched 1996 and 1999 64 38 90 
TSAS = Tanzania Service Availabilitv Survev. TRCHS = Tanzania ReDroduc- 
tive and Child Health Facility Survey. 
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each type of facility is less than the total number of clus- 
ters (N = 327). The main reasons for this inequality are 
that in some cases, no facilities lay within 30 km of the 
community surveyed or a facility served more than one 
community included in the survey. Moreover, in a small 
number of cases, facilities refused to participate in the 
survey (typically, these were large urban facilities). In 
addition to the total number of facilities surveyed in each 
year, Table 2 also provides information concerning the 
sample size of matched facilities. We see a high degree 
of overlap in facilities in 1991-92, 1994, and 1996. Un- 
fortunately, because of the new sampling strategy used 
in 1999 and because that survey was conducted only in 
a subset of clusters, no reasonable sample size could be 
constructed if we attempted to match 1999 facilities with 
all three previous surveys. Therefore, the 1999 data are 
matched only with the 1996 survey. 

Of the four surveys, only the TSAS 1992 and the 
TRCHS 1999 collected data about pharmacies. In 1999, 
pharmacies were surveyed in part because anecdotal 
evidence suggested the growing importance of the pri- 
vate sector in the provision of family planning services. 

Using the matched facility-level data across the de- 
cade allows us to examine two key components of Tan- 
zania’s family planning program: logistics and training. 
Table 3 presents information on the proportion of facili- 
ties of each type (hospital, health center, and dispensary) 
where the three major types of modern methods of con- 
traception (pill, injectable, and male condom) were ob- 
served to be in stock on the date of the survey. The re- 
sults show a clear pattern: Initially, between 1991-92 and 
1994 (the early years of the Family Planning Services Sup- 
port program), the pill, injectables, and condoms were 
observed to be in stock increasingly in all three types of 
facility. This increase was followed by a leveling off or 
decrease between 1994 and 1996 and by a further de- 
crease in most facilities in 1999. 

Table 4 displays information about trends in staff 
training from the 1996 and 1999 surveys. Prior to 1996, 
the facility survey did not include questions about when 
the facility staff were trained or by whom. In 1996 and 
1999, however, specific questions were included about 
whether or not staff had received the 1992 in-service train- 
ing update. The table reports the percentage of facilities 

Table 4 Percentage of facilities having at least one trained 
family planning provider who had received the 1992 training 
uDdate (matched mainland facilities). Tanzania, 1996 and 1999 
Facifitv -6 1999 

Hospital 58 75 

Dispensary 8 21 
Health center 34 50 

in the matched sample having at least one provider who 
had received the 1992 training update. Across this three- 
year period, a substantial increase is seen in the number 
of facilities with at least one trained provider, including 
a near tripling of this proportion for dispensaries. 

Although pharmacies typically are found only in ur- 
ban areas of Tanzania, a substantial proportion of the 
rural clusters surveyed were situated within 5 km of a 
pharmacy. In a matched set of clusters in 1991 and 1999, 
the proportion of rural women who had access to a phar- 
macy within 5 km increased from 13 percent to 15 per- 
cent during the study period. Although pharmacies main- 
ly stocked condoms, by 1999,18 percent of the pharma- 
cies also had oral contraceptives in stock and 4 percent 
had injectables in stock (not shown). In the 1991-92 fa- 
cility survey, however, condoms were listed under medi- 
cations, and survey interviewers asked staff whether or 
not they were available at the facility; they did not, how- 
ever, verify the answer by observation. We know from 
comparing the results for the availability question with 
those for contraceptive methods observed to be in stock 
that the availability questions overstate that the method 
is in stock in the facility. In 1999, the survey included 
questions only about condoms observed to be in stock, 
and so we have no direct comparison of the availability 
of condoms in the facilities between 1991-92 and 1999. 
However, 64 percent of the facilities reported that con- 
doms were available in 1991-92, probably an overstate- 
ment of availability, and 68 percent of the facilities re- 
ported that condoms were observed to be in stock in 1999. 
Thus, evidence exists that the availability of condoms in 
pharmacies increased in the time between the two sur- 
veys. We control for differences in the wording of the 
questions in 1991-92 and 1999 in the multivariate analy- 
sis reported below. 

Table 3 Percentage of family planning facilities where modern contraceptives were observed to be in stock, by method, 
according to type of facility and survey year, Tanzania, 1991-99 

Hospital Health center Dispensary 
Method 1991 1994 1996 1999 1991 1994 1996 1999 1991 1994 1996 1999 

Pill 92 98 97 91 83 94 95 86 84 96 88 92 
Injectable 84 97 82 a4 34 90 80 84 20 84 81 82 
Male condom 82 89 83 84 97 82 87 78 97 87 75 80 
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Individual-level Data 

The individual-level data for these analyses are drawn 
from the Tanzanian Demographic and Health Survey 
(TDHS). The first DHS survey was conducted in 1991- 
92 (Ngallaba et al. 1993). This survey was followed by 
the Tanzania Knowledge, Attitudes and Practices Sur- 
vey (TKAPS) in 1994 (Weinstein et al. 1995) and by two 
more surveys, the 1996 DHS (National Bureau of Statis- 
tics and Macro International 1997) and the 1999 Tanza- 
nia Reproductive and Child Health Survey (National 
Bureau of Statistics and Macro International 2000). All 
four surveys include the same questions; the two later 
surveys, however, included sections with more detailed 
questions about AIDS, maternal mortality, and female 
genital cutting. This analysis uses the women’s question- 
naire, which collects information from eligible women 
aged 1549. The topics included in this questionnaire of 
interest to this research concern basic background char- 
acteristics and contraceptive use. 

The sample for analysis was created by merging all 
four panels of the TDHS data with the various facility 
surveys for the same time periods. The sample is re- 
stricted to rural women aged 15 to 34 living within main- 
land Tanzania and in clusters that can be matched with 
the facility data? Women whose information on key vari- 
ables was missing were dropped from the sample: 

The final sample comprises 12,816 women living in 
rural areas. The sample size by survey is shown at the 
top of Table 5, which presents descriptive statistics on all 
variables used in the analysis. The sample size was small 
in 1999 because, as noted above, facility surveys were 
conducted only for a subset of the survey clusters and 
some responses could not be linked to facility information. 

We see that the proportion of women who recalled 
having heard a family planning message from any source 
remained relatively stable across the four surveys, av- 
eraging about 40 percent of respondents. The radio dra- 
mas had not yet begun in 1991, but an upward trend in 
the number of women who recalled having heard a ra- 
dio drama with family planning content is evident across 
the three later surveys. 

With regard to contraceptive method choice? non- 
use decreased from 94 percent in 1991 to 83 percent in 
1999. More than half of that decrease occurred between 
1991 and 1994, however, and the rate of decrease slowed 
considerably after 1994. By far the largest increase by 
method is the eight-fold growth in the use of other mod- 
ern methods, specifically injectables. Both the use of in- 
jectables and of the condom started with a low base, as 
reported in the 1991 survey. Pill use doubled over the 
study period, whereas the use of traditional methods 
grew at a slightly more moderate pace. Again, we find 

Table 5 Variables used in the analysis of contraceptive 
method choice, according to survey year, rural Tanzania, 
1991-99 
Variable 1991-92 1994 1996 1999 

Sample size (N) (5,115) (2,216) (4,053) (1,432) 

Endogenous variables (means) 
Heard a family planning message 
Heard a radio drama with family 

Contraceptive method choice (means) 
planning content 

None 
Pill 
Condom 
Other modern method 
Traditional method 

Policy variables (means) 
Number of times method observed 

to be in stock at facility within 5 km 

Number of facilities within 5 km 
having at least two trained providers 

Number of times method observed to 
be in stock at pharmacy within 5 km 

Individual-level control variables (means) 

Age 
15-1 9 
20-24 
25-29 
30-34 

Education (years) 
1-6 
7 
8 i  

In union 
No 

Partner’s education (years) 
1-6 
7 
8 i  

No religion 
Household owns radio 
Number of households that 

0.36 0.44 0.43 0.38 

- 0.16 0.21 0.33 

0.935 0.870 0.874 0.832 
0.018 0.033 0.047 0.036 
0.005 0.021 0.009 0.022 
0.005 0.016 0.029 0.043 
0.037 0.060 0.041 0.064 

0.64 1.11 1.97 1.39 

na na 0.11 0.12 

0.20 na na 0.18 

0.33 0.27 0.29 0.33 
0.27 0.28 0.27 0.25 
0.23 0.26 0.24 0.25 
0.17 0.19 0.20 0.17 

0.20 0.20 0.20 0.26 
0.50 0.51 0.55 0.52 
0.02 0.02 0.03 0.00 

0.62 0.67 0.63 0.65 

0.21 0.21 0.15 0.17 
0.49 0.54 0.60 0.44 
0.06 0.04 0.06 0.00 
0.17 0.14 0.11 0.15 

0.30 0.39 0.41 0.40 

own television (3) (1) (21) (4) 

- = Not applicable. na E Not available. 

large percentage increases for the pill, the condom, and 
other modern methods between 1991 and 1994 and, typi- 
cally, more gradual increases in later years. Pill use ac- 
tually decreased between 1996 and 1999. 

The policy variables presented in Table 5 are related 
to logistics and training. Percentages are averaged over 
respondent and not over facility, although these are fa- 
cility-level variables, so that rural respondents’ access 
to contraceptives can be gauged. Although an individual 
could be linked to a facility as far as 30 km distant from 
her community, preliminary analysis indicated that ac- 
cess only had an impact on method choice if the facility 
were within 5 km of the community. Therefore, each 
woman was linked to the closest facility of each type 
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(hospital, health center, and dispensary) within 5 km. 
As noted above, the 1999 facility survey conducted a cen- 
sus of nearby facilities. In order to make the information 
from the 1999 survey consistent with data from earlier 
years, we included only the closest facility within 5 km 
of each type in this analysis. 

Questions concerning contraceptives in stock were 
asked about five modern methods-the pill, the IUD, the 
condom, injectables, and vaginal foam-and this infor- 
mation was aggregated in a manner similar to that used 
in Stephenson and Tsui (2002), by adding up the num- 
ber of times a method was observed to be stocked by 
facilities within 5 km of the community. Thus, the maxi- 
mum possible value for the number of times a method 
was observed to be in stock is 15 if all three types of facil- 
ities serviced the community and all facilities had all five 
methods in stock. In fact, the maximum number found 
in the data is ten times, and this number is found rarely. 
The modal value is zero for all four surveys, and the next- 
most-frequent value is 1,2,3, and 2, respectively, for each 
of the four surveys. The averages in this table may not 
appear to be consistent with those in Table 3, where we 
see an increasing problem with stock-outs starting in 
1996. The mean is greater in 1996 and in 1999 than in 1994 
because an increase occurred in the number of facilities 
offering family planning methods during the 1990s. Most 
rural women were found to have limited options in 
choice of contraceptive, however, and that situation im- 
proved only marginally between 1991 and 1999. 

As stated earlier, the detailed training questions 
were asked only in the 1996 and 1999 surveys, and phar- 
macies were visited only in 1991-92 and 1999. Despite 
the increase in the number of facilities having trained 
providers (shown in Table 4), only a small proportion 
of rural women have access within 5 km to providers 
who received the post-1992 training. The pharmacy re- 
sults must be viewed with caution because of the word- 
ing changes between 1991-92 and 1999 that are discussed 
above. 

The rest of the variables in Table 5 are control vari- 
ables. We see from the means that the distributions of 
all variables is virtually the same across all four surveys. 
An increase in radio ownership occurred between 1991- 
92 and 1994, but ownership has remained fairly stable 
since then. For television ownership, we report the ac- 
tual number of households having a television set be- 
cause the numbers are so small. Television ownership 
is used as a predictor of having heard a family planning 
message and as an identifying variable in the estimation 
of the system of equations. We include this variable be- 
cause evidence from earlier research suggests that even 
weak instrumental variables improve the estimation of 
structural equation models (see Angeles et al. 2003). 

Mu1 tivaria t e Analyses 

Because the training and pharmacy information was 
gathered only in 1994 and 1999 and in 1991-92 and 1999, 
respectively, we estimated three models. The first model 
uses all time periods and estimates the full model laid 
out in equations (2) and (2) (see Appendix A). The re- 
sults for the estimation of the contraceptive-method- 
choice equation are presented in Table 6, and the results 
for the two method-recall estimations are presented in 
Table 7. We then estimated two versions of reduced-form 
equations for contraceptive method choice. The first es- 
timation used data from the 1996 and 1999 surveys and 
included the training variable; the second estimation used 
data from the 1991-92 and 1999 surveys and included 
the pharmacy variable. We estimated the reduced-form 
models using only radio and television ownership to re- 
place the message-recall variables because of the lim- 
ited sample size resulting from the necessity of using 
only two of the four surveys. The large number of esti- 
mated regression coefficients are not presented for these 
two reduced-form estimations, but we use instead the 
estimated coefficients in policy simulations to determine 
the impact of trained providers and methods available 
at pharmacies on contraceptive method choice. All simu- 
lations are presented in Table 8. 

Specification Issues 

A brief discussion of preliminary specification issues is 
in order. Table 6 presents the results for choice of con- 
traceptive method. The decision not to use a method is 
employed as the base category, and therefore, the coef- 
ficients represent the effect of the variables on the log 
odds of choosing a particular method rather than no 
method. For the multinomial logit model, the choice of 
the base method is arbitrary, and all other comparisons 
can be generated by simple subtraction. Table 7 presents 
logit results for the two message-recall variables. The 
dependent variable in each case is the log odds that the 
respondent will recall having heard a family planning 
message relative to her not having heard one. 

The estimated model has four community- and four 
individual-level mass points. Because the first mass point 
is set to zero, a total of 18 community- and 18 individual- 
level mass points are estimated. The estimated probabil- 
ity weights for the community-level points are 0.18,0.10, 
0.36, and 0.36, whereas the estimated probability weights 
for the individual-level mass points are 0.54,0.23,0.14, 
and 0.09. A joint test of significance of the heterogene- 
ity parameters yields a p-value of almost zero, indicat- 
ing strong evidence of the endogeneity of the two mes- 
sage-recall variables. Nearly all of the community-level 
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heterogeneity parameters are highly statistically signifi- 
cant across the three equations, whereas the individual- 
level heterogeneity parameters are highly significant for 
the message-recall equations. Thus, a strong correlation 
seems to exist in the unobservable community-level vari- 

cause the message-recall variables as well as the logisti- 
cal variables all vary over time. 

Results 
ables that affect the three outcomes, but most of the cor- 
relation in individual-level unobservable variables is 
concentrated in the two recall equations. We quantify 
the effect of the endogeneity correction on the impact 
of the message-recall variables in the simulations pre- 
sented in Table 8. 

The estimation method that we use is highly nonlin- 
ear, and the structural equations estimator is identified 
without exclusion restrictions. More stable parameter es- 
timates are obtained, however, if valid exclusion restric- 
tions can be employed than if they cannot (see Bollen et 
al. 1995). We exclude the radio and television ownership 
variables from the contraceptive-method-choice equa- 
tion. These two variables have a significant impact on 
the two message-recall variables and no direct effect on 
contraceptive use. A joint test of significance of the four 
estimated coefficients for radio and television ownership 
in the two message-recall variables yields a p-value near 
zero, and therefore, the evidence is clear that these vari- 
ables are important predictors of message recall. Because 
the estimation method is identified without exclusion 
restrictions, we can include radio and television owner- 
ship in the contraceptive-method-choice equation and 
test to see if these variables have direct effects on method 
choice. The p-value for a test that the eight estimated 
coefficients are jointly significant is 0.08, so the evidence 
that the exclusion restrictions are valid is marginal. The 
other estimated coefficients are stable, however, whether 
or not these variables are included. Therefore, we feel 
confident that our results are valid and conclude that 
the model is identified. 

As noted above, the estimation sample contains data 
from four surveys; therefore, we include three dummy 
variables (with 1999 as the reference year) to control for 
differences across years that cannot be captured by the 
observed variables. The estimated coefficients for the 
survey-year dummies are always negative, and 1991-92 
is always the most negative, followed by 1994 and 1996. 
Thus we find, other things being equal, higher levels of 
use of any type of contraceptive relative to nonuse in 
later years. We also attempted to interact survey-year 
dummies with the message-recall variables and the lo- 
gistical variables. Although the message-year interac- 
tions were frequently statistically significant in models 
that were estimated without controls for endogeneity, 
the interactions were not significant when endogeneity 
was controlled. This result may not be surprising be- 

With these preliminary specification issues out of the 
way, we now discuss the important substantive results. 
The top section of Table 6 presents results for choice of 
contraceptive method for the three policy variables. The 
number of methods observed to be in stock is found to 
have a positive coefficient for all comparisons, indicat- 
ing an increased probability of using a method versus 
using none. In terms of magnitude, the largest effect is 
for the choice of ”other modern method” versus no 
method, followed by choice of the condom versus none, 
the pill versus none, and a traditional method versus 
none. The p-values for the reported t statistics are 0.11 
for the pill, 0.16 for the condom, 0 for other modern 
methods, and 0.45 for traditional methods, however, in- 
dicating strong statistical significance only for other 
modern methods and marginal significance for the pill 
(not shown). That “other modern methods” (a category 
that, as noted above, consists predominantly of injec- 
tables together with some cases of IUD use) is most sen- 
sitive to the availability of methods at fixed facilities is 
not surprising because these methods are rarely avail- 
able from other sources, especially in rural areas. 

The results for respondents’ recall of a family plan- 
ning message are similar in the sense that the strongest 
effect is for the comparison of other modern methods 
versus no method, followed by the pill versus no method. 
The point estimate for use of the condom versus no meth- 
od is of a reasonable magnitude, but this estimated co- 
efficient is imprecisely measured as shown by its small 
t statistic. If one fails to correct for the endogeneity of 
message recall, the estimated coefficients are highly sig- 
nificant for all comparisons and the point estimates of 
the coefficients are also larger, except in the case of the 
comparison of other modern methods with no method. 
The radio-drama-recall variable is not significant for any 
of the comparisons. Although the point estimates for the 
pill and for other modern methods are fairly large, they 
are imprecisely measured. In contrast, the estimated co- 
efficients for this variable are highly significant in three 
of four comparisons when endogeneity is not controlled. 
Thus, the estimated impact of the message-recall vari- 
ables appears to be misleading if endogeneity is not con- 
trolled. We quantify the magnitude of the bias in the 
simulations discussed below. 

The results for the control variables are largely as 
expected. The omitted category for age is the 30-to-34 
age group, and we see that the dummies for the other 
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Table 6 Multinomial logit results for contraceptive method choice, by selected variables, rural Tanzania, 1991-99 
Other modern method Traditional method 

Variable 

Pill versus none Condom versus none versus none versus none 

Coefficient t-statistic Coefficient t-statistic Coefficient t-statistic Coefficient t-statistic 

Policy variable 
Number of times method observed to 

be in stock at facility within 5 km 

Heard a family planning message 
Heard a radio drama with family 

planning content 

Individual-level control variable 

Age (years) 

20-24 
25-29 

15-19 

Education (years) 
1-6 
7 
8+ 

In union 

Partner's education (years) 
1-6 
7 
8+ 

No religion (year) 
1991-2 
1994 
1996 

Constant 

Community heterogeneity 
Mass point 1 
Mass point 2 
Mass point 3 

Mass point 1 
Mass point 2 

Individual heterogeneity 

0.059 
0.581 

0.252 

-2.184 
-0.344 
-0.161 

0.390 
0.399 
0.712 

-0.784 

0.756 
1.314 
1.650 

-2.141 
-0.970 
-0.427 
-0.272 
4.189 

1.829 
0.430 
1.316 

-0.629 
-0.409 

1.60 0.062 
1.68 0.301 

0.86 -0.021 

-8.86 0.339 
-2.35 0.836 
-1.18 0.671 

1.96 0.174 
2.1 8 0.681 
1.85 1.283 

-2.98 -0.424 

3.06 -0.094 
5.42 0.527 
4.77 1.322 

-3.64 -1.054 
-3.30 -1.850 
-1.90 -0.329 
-1.30 -1.396 

-9.90 -5.163 

4.97 1.255 
0.83 -0.494 
3.71 0.983 

-0.69 -0.753 
-0.41 -0.444 

1.27 1.630 

1.39 0.090 
0.62 0.791 

-0.06 0.336 

0.9 -2.300 
2.72 -1.057 
1.95 -0.622 

0.49 0.418 
2.24 0.718 
2.48 1.289 

-1.01 0.515 

-0.18 -0.174 
1.34 0.220 
2.60 0.661 

-1.94 -0.785 
-5.69 -2.271 
-1.43 -1.21 7 
-5.6 -0.802 

-7.81 -4.989 

2.5 2.165 
-0.61 0.884 
2.25 2.230 

-0.64 -0.479 
-0.31 -0.469 

1.48 -1.024 

2.88 0.030 
3.09 0.138 

1.20 -0.090 

-6.88 -1.066 
-5.60 -0.350 
-3.90 -0.125 

1.51 0.342 
2.85 0.671 
3.08 1.588 

1.93 0.263 

-0.61 0.189 
1.04 0.466 
2.07 0.158 

-1.73 -0.435 
-6.84 -0.744 
-4.75 -0.240 
-4.35 -0.71 
-9.64 -2.867 

4.68 -0.008 
1.75 -0.938 
5.25 -0.135 

-0.59 -0.007 
-0.52 -0.039 
-0.93 1.395 

0.76 
0.47 

-0.38 

-5.95 
-2.89 
-1.08 

2.05 
4.55 
4.26 

1.47 

1.07 
2.98 
0.56 

-2.03 
-3.89 

4.32 
-1.41 

-8.35 

-0.02 
-3.33 
-0.39 

-0.02 
-0.03 

1.56 Mass point 3 1.119 

age groups have negative coefficients for all compari- 
sons except those for condoms. Thus, older women are 
more likely than younger women to be users of the pill, 
of other modern methods, and of traditional methods. 
This result is reversed for the condom; women in the 
20-to-24 age group are more likely than older women to 
use condoms, followed by women in the 25-to-29 age 
group. The omitted category for respondent's educational 
attainment is zero years of schooling. We find consistent 
positive and highly significant estimated coefficients for 
all of the education categories across all comparisons. The 
largest point estimates are for women with eight or more 
years of education. Table 5 shows, however, that few 
women achieve this level of education, and no upward 
trend in education is discernible for the women in the 
sample for the period of study. Whether or not a woman 
is in union and her partner's level of education are in- 
cluded as controls for socioeconomic status. Positive and 
typically significant effects for partner's education are 

found for all comparisons. Partners fare no better than 
respondents in terms of improved education during the 
survey decade. We attempted to include other measures 
of assets in the model, but, after controlling for partner's 
education, these additional variables were found not to 
be statistically significant. 

The results for the message-recall variables reported 
in Table 7 are much as expected. Women in the 15-to-19 
age range are less likely to recall having heard a mes- 
sage than are older women, and the more education a 
respondent or her partner has, the more likely she is to 
recall having heard a message. The radio-ownership vari- 
able is highly significant for both message-recall vari- 
ables, but it has a much larger point estimate for recall 
of a radio drama. This result is reasonable, as is the re- 
sult that the point estimate for television ownership is 
much larger for recall of a family planning message rela- 
tive to recall of a radio drama. The estimated coefficient 
for television ownership is imprecisely measured for 
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Table 7 Multinomial logit results for having heard a family 
planning message as a determinant of contraceptive method 
choice, by selected variables, rural Tanzania, 1991-99 

Heard a family Heard a 
planning message radio drama 

Deuendent variable Coefficient t-statistic Coefficient t-statistic 

Age 
15-19 
20-24 
25-29 

Education (years) 
1-6 
7 
8+ 

In union 

Partner's education (years) 
1-6 
7 
8+ 

No religion 

Household owns radio 

Household owns television 
Year 

1991-92 
1994 
1996 

Constant 

Community heterogeneity 
Mass point 1 
Mass point 2 
Mass point 3 

Mass point 1 
Mass point 2 
Mass ooint 3 

Individual heterogeneity 

-1.237 
-0.155 
-0.075 

0.580 
1.264 
2.134 

0.154 

0.403 
0.617 
0.945 

-1.385 

1.631 

0.883 

-0.120 
0.288 
0.124 

-4.786 

2.41 7 
1.218 
1.626 

2.962 
3.541 

-7.56 
-1.47 
-0.71 

4.67 
9.60 
8.96 

1 . I8  

2.90 
4.92 
4.35 

-6.80 

9.87 

1.40 

-0.82 
1.74 
0.87 

-10.77 

7.87 
6.21 
7.41 

3.85 
4.18 

5.588 5.37 

-0.459 
0.039 

-0.167 

0.850 
1.507 
2.336 

-0.051 

0.391 
0.461 
1.203 

-1.696 

2.153 

0.573 

- 
-2.174 
-1.774 

-5.907 

4.112 
1.910 
1.650 

2.684 
2.801 
5.619 

-2.72 
0.26 

-0.96 

4.45 
7.00 
5.92 

-0.29 

1.82 
2.56 
3.74 

-5.1 1 

9.51 

0.79 

- 

-8.81 
-8.07 

-6.86 

7.40 
5.82 
4.51 

6.21 
4.91 
6.40 

a Heard a message from any source, including from a radio drama. 
- = Not applicable. 

both equations, however. The survey-year dummies are 
not highly significant for recall of a family planning mes- 
sage, whch is not surprising in light of the results shown 
in Table 5, where the proportion of respondents who re- 
called hearing a family planning message remained fairly 
stable during the study period. As noted above, the ra- 
dio dramas were not broadcast until 1991, so that an es- 
timation of the recall of a radio drama can be calculated 
only for the three later survey years. Strong negative co- 
efficients are found for the 1994 and 1996 dummies, also 
not surprising in light of the higher proportion of respon- 
dents who recalled having heard a radio drama in 1999. 

The results for the two message-recall equations, al- 
though interesting, are estimated in order to control for 
the endogeneity of message recall in the contraceptive- 
method-choice equation. 

Simulations 

Simulations were performed using the actual values for 
all variables for each of the 12,816 respondents and the 

estimated coefficients of selected variables to predict 
contraceptive method choice for each respondent. The 
predicted probabilities were averaged using all indi- 
vidual responses. The first row of Table 8 presents the 
results of the simulation. As expected, these percentages 
duplicate almost exactly the frequency distribution for 
method choice in the actual data. All variables were kept 
at their actual values except for one variable, and pre- 
dicted method choice with that one variable was set to 
zero and at a positive value (typically one, but additional 
values were used for the number of methods observed 
to be in stock at a facility). This procedure allows us to 
quantify the impact of each important variable on con- 
traceptive method choice. 

For the message-recall variables, simulations are re- 
ported based on estimations with and without corrections 
for endogeneity for purposes of comparison. In general, 
whether or not correction is made for endogeneity of 
message recall, the direction of the impact on contracep- 
tive method choice is the same: decreased nonuse and 

Table 8 Simulated percentages indicating the effect of 
selected variables on contraceptive method choice, using 
correction for endogeneity bias compared with no correction, 
rural Tanzania, 1991-99 

Other Tradi- 
No Con- modern tional 

Variable method Pill dom method method 

All variables at actual values 
Heard a family planning message 

No 
Yes 
No (no endogeneity correction) 
Yes (no endogeneity correction) 

planning content 
Heard a radio drama with family 

No 
Yes 
No (no endogeneity correction) 
Yes (no endogeneity correction) 

Number of methods observed to be 
in stockat facility within 5 km 

0 
2 
5 

Facility with at least one provider 
having the post-I992 training update 

No 
Yes 

Number of methods available at 

1991-92: No methods 
1991-92: One method 
1999: No methods 
1999: One method 

pharmacy within 5 km 

Respondent's education (years) 
0 
1-6 
7 
8+ 

89.5 3.0 

91.1 2.3 
88.0 3.7 
91.8 2.2 
87.0 4.0 

89.7 2.9 
88.9 3.6 
90.1 2.7 
86.5 4.8 

90.1 2.8 
89.3 3.1 
87.9 3.5 

87.7 4.4 
84.9 4.4 

94.7 1.6 
92.5 2.3 
84.8 3.4 
78.2 4.0 

92.8 2.3 
90.3 3.3 
88.3 3.1 
80.3 3.5 

1 .o 

1 .o 
1.2 
0.8 
1.3 

1 .I 
1 .o 
0.9 
1.5 

1 .o 
1 .I 
1.3 

1.2 
0.8 

0.5 
0.5 
1.8 
3.7 

0.7 
0.8 
1.2 
1.9 

1.9 

1.2 
2.4 
1.3 
2.4 

1.7 
2.3 
1.8 
2.0 

1.6 
I .9 
2.4 

3.0 
5.1 

0.5 
0.5 
3.7 
6.7 

1.2 
1.6 
2.1 
3.1 

4.6 

4.4 
4.7 
3.9 
5.3 

4.6 
4.2 
4.4 
5.2 

4.5 
4.6 
4.9 

4.7 
4.8 

3.7 
4.1 
6.2 
7.3 

3.0 
4.0 
5.3 

11.2 

272 Studies in Family Planning 



at least a small increase in use for all methods. The mag- presented for the availability of no method and of one 
nitude of the impact is larger, however, when no cor- 
rection is made for the endogeneity of message recall. 
In other words, the impact of message recall appears to 
be overstated if no correction is used. For example, with 
the endogeneity correction, moving from a ”no” to a 
“yes” response on recall of a message causes a reduc- 
tion of 3 percent in nonuse. When no correction for endo- 
geneity is made, however, the reduction is 5 percent, a 
major difference. The principal contributor to overstate- 
ment is use of traditional methods; the degree of over- 
statement for modern methods is substantially less. The 
results for recall of a radio drama must be viewed with 
caution because, as noted above, the point estimates of 
the coefficients were imprecisely measured, especially 
when corrections for endogeneity were employed. They 
tell a similar story, however. We see that moving from 
no recall of a radio drama to recall reduces nonuse by 
almost 4 percent when no correction is used and by only 
0.8 percent when a correction is used. 

We now turn to simulations for the number of meth- 
ods observed to be in stock at a facility within a distance 
of 5 km. In the data, this variable fluctuated between zero 
and ten, but values above five were found infrequently. 
Therefore simulations are performed here for zero, two, 
and five methods. As we move from availability of no 
methods to availability of five methods, we see a sub- 
stantial reduction in the simulated percentage of nonuse 
and a corresponding increase across the board in simu- 
lated use for all methods. The largest increases are for 
other modern methods and for the pill. Encouraging re- 
sults are found for the provider-training variable as well. 
As noted above, the effect of this variable can be calcu- 
lated only for 1996 and 1999. We estimate a reduced-form 
model for method choice to measure the impact of pro- 
vider training and use it to perform simulations. As we 
move from considering a facility having no provider 
who received the post-1992 training update to one hav- 
ing at least one trained provider, we find a substantial 
reduction in nonuse. Almost all of this reduction is as- 
sociated with an increase in the use of other modern 
methods, which is not surprising because injectable con- 
traceptives were a focus of the Family Planning Services 
Support program. 

The pharmacy simulations are also based on re- 
duced-form estimations, except that the 1991-92 and 1999 
surveys are used. As noted above, a wording change oc- 
curred in the survey concerning the availability of con- 
traceptives at pharmacies between 1991-92 and 1999 that 
probably caused an overstatement of availability in 1991- 
92. Therefore, finding an interaction term between num- 
ber of methods at pharmacies and survey year that is 
highly significant is not surprising. Simulated effects are 

method at pharmacies and are shown separately for 1991- 
92 and 1999. In 1991-92, little impact of contraceptive 
availability at pharmacies on use is evident. In 1999, how- 
ever, a substantial impact is seen: In particular, the simu- 
lated probability of condom use is more than doubled. 
A substantial increase is shown for probability of use of 
other modern methods and of the pill, methods that 
were found to be available in some pharmacies by 1999. 

The final simulations presented in Table 8 show the 
impact of respondent’s education on contraceptive use. 
These results are presented in order to gauge the size of 
the impact of the policy variables relative to the impact 
of female education, a variable almost universally con- 
sidered to be of major importance. As more years of 
respondent’s education are simulated, the expected re- 
sult is confirmed that nonuse decreases and use of all 
methods increases. Interestingly, the largest increase 
found is for traditional methods. Except for the eight- 
year-and-higher category, rarely attained by Tanzanian 
women, we see impacts that are similar in magnitude 
to the policy variables. 

Conclusions 

In the early years of the 1 9 9 0 ~ ~  the government of Tan- 
zania and several donors made a concerted effort to re- 
duce fertility in Tanzania by means of a substantial up- 
grade of the family planning delivery system. The pro- 
gram had three main components: (1) better logistical 
support for fixed facilities so that they would have a va- 
riety of contraceptive methods available; (2) improved 
training for family planning providers; and (3) a public 
information campaign that included family planning ra- 
dio dramas as an important component. The result of 
this effort was a major increase in modern contracep- 
tive use between 1991-92 and 1994 and smaller rates of 
increase for the rest of the decade. 

All three components of the family planning pro- 
gram played a role in bringing about this increase. The 
number of methods that facilities within 5 km of the sur- 
vey community had in stock had a positive effect on 
method use, especially for injectables. Stock-outs of mod- 
ern methods became increasingly problematic, however, 
in the second half of the decade; the number of meth- 
ods available to the communities remained at a low level 
as late as 1999. A positive and promising result is that 
the availability of methods at pharmacies, which had 
little impact in 1991-92, had a strong impact in 1999, es- 
pecially on condom use. Few rural respondents had ac- 
cess to this private supply source even in 1999, however. 
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Another promising result is that simulations for 1996 
and 1999 based on a reduced-form estimation of the con- 
traceptive-method-choice equation that were calculated 
for those with access to family planning providers who 
had received the post-1992 training update showed a 
positive effect of this training on use of other modern 
methods. In the facility results reported in Table 4, a sub- 
stantial increase is evident in the number of facilities 
having providers with this training. Rural women in the 
sample have limited access to these providers, however, 
because the training program was first targeted at pro- 
viders in urban facilities with a high volume of clients. 

Finally, even after correcting for bias resulting from 
a reliance on respondents' recollection that they had 
heard a family planning message, we see that respon- 
dents who remembered having heard such a message 
were more likely to use a modern method of family plan- 
ning, especially the pill or injectables. The proportion 
of such women was relatively stagnant during the study 
decade, however, and this variable shows a smaller im- 
pact on method use after correcting for endogeneity bias. 

Thus, in spite of the strong impact on contraceptive 
use of policy variables and other factors including fe- 
male education, it is easy to understand why contracep- 
tive prevalence did not increase at a faster pace in Tan- 
zania in the latter half of the 1990s: Results presented in 
Table 5 show clearly that no meaningful improvements 
occurred in the areas of logistics, training, or communi- 
cations for the country's rural women. Moreover, levels 
of female education and women's socioeconomic status 
as measured by partner's years of education were stag- 
nant. Although increasing women's educational attain- 
ment is obviously an important strategy for the long run, 
the simulations show that increased efforts to improve 
the three components of the program could yield sub- 
stantial dividends as well. 

Appendix A 

The statistical specification for the multinomial logit model 
of choice of contraceptive method used in this study is as fol- 
lows: 

where the dependent variable is the log odds that woman 
i (i = 1,2, ..., NtJ from panel f and community j used contracep- 
tive method k relative to contraceptive method 1. The Xs rep- 
resent characteristics of the respondents such as age, educa- 
tion, and religion. The fs represent a set of three dummy vari- 
ables for the 1991, 1994, and 1996 panels; the 1999 panel is 

arbitrarily chosen to be the reference category. The Ps repre- 
sent program variables that measure various aspects of fam- 
ily planning services such as availability of contraceptive 
methods, trained providers, and pharmacies located near the 
community in which the respondent lives. The M represents 
whether or not the respondent recalled having heard a fam- 
ily planning message or if she recalled having listened to one 
of the radio dramas with family planning content. The final 
terms in equation (1) are a community-specific error term (pc) 
that is allowed to vary through time and an individual-level 
error term ( E ~ ) .  The community-specific error term allows in- 
dividuals within the same community to have correlation in 
their choice of contraceptive method as a result of unobserved 
factors (attitudes of community leaders toward contraception, 
for example). The statistical implications of this specification 
are that standard methods will yield correct point estimates 
of the coefficients but that standard errors will be biased 
downward, which means that t statistics will overstate sig- 
nificance (see Angeles et al. 2002). The random-effects method 
discussed below corrects this problem and also corrects for 
the potential endogeneity of the message-recall variables. 

Ideally, we would simply estimate equation (1) and then 
use simulation methods to gauge the impact of the policy vari- 
ables. Unfortunately, as is well known, message recall is a 
potentially endogenous determinant of contraceptive method 
choice (see Figueroa et al. 2002). For example, women who re- 
call having heard a family planning message may also be more 
likely to be motivated to use a contraceptive method. Because 
motivation is unobserved and cannot be controlled in the sta- 
tistical model, simple methods that ignore the endogeneity of 
message recall may result in upwardly biased measures of the 
impact of the message variables. The standard solution to this 
problem is to use a simultaneous equations-estimation pro- 
cedure to correct for the bias (see Bollen et al. 1995). The sim- 
plest simultaneous-equations method uses instrumental vari- 
ables or two-stage least squares. Unfortunately, these methods 
are not appropriate if both dependent variables are binary or 
categorical. Therefore, the method used here is the full-infor- 
mation maximum-likelihood method by which we estimate 
the contraceptive-method-choice equation jointly with an 
equation that explains message recall. We refer to this joint- 
estimation procedure as a structural estimation procedure. Its 
purpose, however, is simply to correct for bias resulting from 
message recall, and we examine total program effects on con- 
traceptive method choice because the message variables to- 
gether with the logistic and training variables are placed di- 
rectly in the method-choice equation. 

The statistical specification of the message-recall equation 
is similar to equation (1): 

P(M/jj = 1) 
= x/$p" + t6" + ZIiiaM + p; + &$, (2) In[ P( M,& = 0) I 

where the dependent variable is the log odds that individual 
i from community j and panel t recalls having heard a family 
planning message (in the empirical work, we estimate sepa- 
rate recall equations for the respondent's having heard a fam- 
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ily planning message and for her specific recollection of hav- 
ing heard a radio drama). The X s  and ts are as discussed in 
equation (Z), and the Zs represent variables that we assume 
affect message recall uniquely but do not have a direct effect 
on contraceptive method choice. These variables are neces- 
sary for statistical identification of the model and responses 
concerning household ownership of a television or radio. 

We assume that the error terms in equations (2) and (2) 
are correlated and that this correlation is what causes simple 
methods to yield biased estimates of message recall on contra- 
ceptive method choice. As noted above, our solution is joint 
estimation of equations (1) and (2) by full-information maxi- 
mum-likelihood methods. Specifically, we use an extension 
of Heckman and Singer’s (1984) semiparametric method that 
imposes no specific distributional assumptions on the unob- 
served heterogeneity, but instead assumes that it can be ap- 
proximated by a discrete probability distribution where both 
the mass points and the probabilities are estimated. This ap- 
proach has been used successfully by Mroz and Weir (1990) to 
estimate discrete time-hazard models for child spacing and by 
Guilkey and Riphahn (1998) to estimate the mortality hazard 
for young children in Cebu, the Philippines. A comparison of 
the assumption of normal errors with that of nonparametric 
error-term distributions in structural equations models was 
made by Mroz and Guilkey (1995) who found that when the 
true distribution of the errors was approximately normal, the 
parametric and nonparametric estimators gave similar results. 
When the true distribution was far from normal, the nonpara- 
metric estimator generated much more accurate parameter es- 
timates. The specific estimation procedure that we use here does 
not restrict the mass points for the discrete distributions to be 
the same across equations. Instead, using a generalization 
drawn from Mroz (1999), each mass point is estimated sepa- 
rately for each equation. This more general specification allows 
greater flexibility in the pattern of correlations across the error 
terms. For more details, see Mroz (1999), where the more gen- 
eral specification is referred to as nonlinear heterogeneity. 

Notes 

Fertility rates are taken from the World Health Statistics Annual 
(WHO 2000b), and prevalence of modern methods is taken from 
United Nations (2000). 

An internal memo at the MEASURE Evaluation project estimates 
that USAID contributed about $4.5 million in 1998 to family plan- 
ning programs. 

In addition to the IPPF or UMATI (Uzazi na Malezi Bora Tanza- 
nia) clinics, some urban areas are also served by Marie Stopes 
clinics. Neither of these organizations has clinics in rural areas 
of Tanzania, however. 

See the Tanzania Reproductive and Child Health Facility Survey, 
1999, Appendix A (National Bureau of Statistics and MEASURE 
Evaluation 2000), for a more detailed explanation of the sampling 
methodology. 

All clusters in Zanzibar were dropped from the sample. 

Few observations were lost from the first three surveys. Approxi- 
mately 400 observations were lost in 1999, mainly because facil- 
ity information was gathered only for a subset of clusters. 

Type of contraceptive use is drawn from the contraceptive-use 
section of the questionnaires in which the question about cur- 
rent method of contraception is asked. Because we examine the 
effect of methods available at pharmacies, we place the pill in a 
separate category; condoms and pills are the predominant meth- 
ods available at pharmacies. To keep the number of categories 
manageable, we grouped injectables, the IUD, and foam into the 
“other modern” category. The predominant method in this cat- 
egory is injectables. 
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