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ABSTRACT 

Education is widely recognized as a determinant of reproductive health outcomes, yet its role extends beyond 

knowledge acquisition to function as a structural mechanism shaping fertility behaviour and family planning 

decisions. This systematic review synthesizes empirical evidence from 2000 to 2025 on the relationship 

between girls’ education and family planning outcomes in sub-Saharan Africa. 

Using PRISMA-informed search and screening procedures across Scopus, Web of Science, PubMed, ERIC, 

and Google Scholar, studies were selected based on relevance to education, adolescent fertility, contraceptive 

use, and reproductive autonomy. A total of peer-reviewed studies and institutional reports were thematically 

analyzed. 

Findings show that education consistently delays marriage, reduces adolescent pregnancy, improves 

contraceptive knowledge and uptake, and strengthens reproductive decision-making autonomy. However, the 

strength of these effects is mediated by poverty, gender norms, school quality, and access to health services. 

The review concludes that education functions as a multi-pathway but incomplete mechanism for family 

planning. Policy effectiveness depends on integration between education systems, reproductive health services, 

and social and economic development strategies. 

Keywords: Education; family planning; African girls; adolescent fertility; contraception; reproductive health; 

gender equality; sub-Saharan Africa 

INTRODUCTION 

Family planning remains one of the most important components of public health and development policy in 

sub-Saharan Africa. Despite significant progress in recent decades, the region continues to experience high 

rates of adolescent pregnancy, early marriage, and unmet need for contraception (World Health Organization 

[WHO], 2023; United Nations Population Fund [UNFPA], 2022). These challenges are closely linked to 

structural inequalities in education, gender norms, and access to reproductive health services. 

Education has long been identified as a key social determinant of reproductive behaviour. However, its 

influence is often discussed in narrow economic or biomedical terms, focusing primarily on increased 
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knowledge or improved employment prospects. Increasingly, scholars argue that education plays a broader role 

as a life-course structuring mechanism that shapes the timing and sequencing of major transitions, including 

marriage, childbearing, and household formation (Bongaarts, 2020; World Bank, 2022). 

In African contexts, this role is particularly significant. Schooling not only provides knowledge but also delays 

entry into adult roles, expands aspirations, and alters social expectations regarding marriage and fertility. Girls 

who remain in school are less likely to marry early, more likely to delay childbirth, and more likely to access 

and use modern contraceptive methods (UNESCO, 2023; UNICEF, 2021). These outcomes suggest that 

education functions as an indirect but powerful mechanism for family planning. 

However, the relationship between education and reproductive behaviour is not linear or uniform. In many 

African countries, the effectiveness of education is constrained by structural conditions such as poverty, gender 

inequality, rural residence, weak health systems, and limited labour market opportunities. These constraints 

mean that while education improves reproductive outcomes, it does not guarantee them. 

Against this background, this review examines how education influences family planning among African girls, 

focusing on evidence from 2000 to 2025. The central research question guiding the review is: 

How does education function as a mechanism for family planning among African girls in sub-Saharan Africa? 

To address this question, the review synthesizes empirical findings on five key dimensions: 

Age at marriage and timing of union formation 

Adolescent pregnancy and fertility outcomes 

Contraceptive knowledge and awareness 

Contraceptive use and access 

Reproductive decision-making autonomy 

The review contributes to existing literature in three ways. First, it conceptualizes education not merely as an 

individual asset but as a structuring mechanism for reproductive life trajectories. Second, it integrates findings 

across demographic, educational, and public health research to provide a multidisciplinary synthesis. Third, it 

identifies structural constraints that limit the effectiveness of education as a family planning intervention in 

African contexts. 

METHODOLOGY 

This review adopts a systematic literature review approach to synthesize empirical evidence on the role of 

education as a mechanism for family planning among African girls. The methodology follows structured 

principles commonly used in evidence synthesis in public health and social sciences, ensuring transparency, 

replicability, and comprehensiveness. 

Research Design 

The study employs a systematic qualitative synthesis design, integrating findings from peer-reviewed journal 

articles, institutional reports, and policy documents published between 2000 and 2025. The focus is on sub-

Saharan Africa, where adolescent fertility rates remain comparatively high and educational inequalities are 

most pronounced. 
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The review is guided by the following research question: 

How does education function as a mechanism for family planning among African girls? 

Data Sources and Search Strategy 

Relevant literature was identified using electronic academic databases, including: 

Scopus 

Web of Science 

PubMed 

ERIC (Education Resources Information Center) 

Google Scholar 

Additional grey literature was retrieved from international organizations such as: 

World Health Organization 

United Nations Population Fund 

United Nations Educational, Scientific and Cultural Organization 

United Nations Children's Fund 

World Bank 

Search Terms 

The following combinations of keywords were used: 

“education AND family planning AND Africa” 

“girls’ education AND adolescent pregnancy sub-Saharan Africa” 

“schooling AND contraceptive use Africa” 

“female education AND fertility decline Africa” 

“education AND early marriage Africa” 

“reproductive health AND schooling girls Africa” 

Boolean operators (AND, OR) were applied to refine searches. 

Inclusion Criteria 

Studies were included if they met the following conditions: 

Published between 2000 and 2025 
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Focused on African countries, particularly sub-Saharan Africa 

Examined female education and reproductive outcomes 

Reported outcomes related to: 

family planning 

contraceptive use 

adolescent fertility 

age at first marriage 

reproductive decision-making 

Published in English language peer-reviewed journals or institutional reports 

Exclusion Criteria 

The following were excluded: 

Studies focusing only on male populations 

Articles not related to reproductive health or education 

Studies outside Africa (unless used for theoretical comparison) 

Opinion pieces without empirical or analytical grounding 

Duplicate publications across databases 

Study Selection Process 

The selection process followed a simplified PRISMA-style approach,, which is the identification of records 

through database searching then removal of duplicates to remain with concise information for screening of 

titles and abstracts for relevance full-text review of eligible studies and final inclusion of studies meeting all 

criteria After screening, a body of literature representing demographic surveys, longitudinal studies, cross-

sectional analyses, and policy reports was retained for synthesis. 

Data Extraction and Synthesis 

Data were extracted using a structured thematic approach. For each study, the following information was 

recorded: 

Author(s) and year of publication 

Country or region of study 

Study design (cross-sectional, longitudinal, mixed-method 
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Table 1: EVIDENCE SYNTHESIS TABLE 

Author Country Data Type Key Finding 

Bongaarts (2020) Multi-country 

SSA 

Demographic 

synthesis 

Education delays fertility transitions 

UNICEF (2021) Africa Report Schooling reduces child marriage risk 

WHO (2023) SSA Health data Education increases contraceptive uptake 

UNFPA (2022) Global SSA focus Policy report Education improves reproductive autonomy 

Zimmerman et al. 

(2019) 

Multi-country Survey data Strong association between schooling & 

contraception 

World Bank (2022) Africa Development report Education improves reproductive health 

outcomes 

Theoretical Framework 

This section situates the relationship between education and family planning within established social science 

and development theories. The aim is to explain how and why education functions as a mechanism that 

influences reproductive behaviour among African girls, rather than treating the relationship as purely statistical. 

Human Capital Theory 

Human Capital Theory provides a foundational explanation for the link between education and family 

planning. The theory argues that education increases individuals’ productivity by improving knowledge, skills, 

and cognitive abilities, which in turn enhances decision-making capacity and economic outcomes (Becker, 

1993; Schultz, 1961). 

In the context of family planning, education contributes to improved understanding of reproductive health 

information in which it increased ability to evaluate contraceptive options the girl child can use and brings 

greater awareness of long-term economic costs of early childbearing. For African girls, this means schooling 

not only increases employability but also changes fertility preferences by increasing the perceived opportunity 

cost of early pregnancy. 

Capability Approach 

Capability Approach, developed by Amartya Sen and expanded by Martha Nussbaum, shifts attention from 

economic outputs to individual freedoms and capabilities. Education is viewed as a central capability that 

expands the real choices available to individuals. In relation to family planning, education enhances girls’ 

capabilities to decide when to marry after choose whether and when to have children access and use 

reproductive health services negotiate contraceptive use within relationships. From this perspective, education 

does not directly “cause” lower fertility; rather, it expands the freedom to choose reproductive outcomes. 

Life Course Theory 

Life Course Theory explains how education structures the timing and sequencing of major life transitions. 

Schooling delays entry into adulthood by extending dependency and postponing transitions such as marriage, 

childbirth, and labor market entry. Key mechanisms include, firstly the institutional scheduling (school 

calendars and progression systems) secondly the age-grade expectations (norms about appropriate timing of 

marriage) and thirdly aspiration formation (education-linked future goals). For African girls, continued 

schooling often results in delayed sexual debut, delayed marriage, and delayed first birth, thereby functioning 

as an indirect family planning mechanism. 

Gender and Empowerment Theory 

Gender-focused frameworks argue that education is a tool of empowerment that shifts power relations within 

households and communities. Educated girls tend to have greater autonomy in decision-making which 

improved negotiation power in relationships as a result increased awareness of reproductive rights that reduced 
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tolerance for early marriage norms This empowerment pathway is critical in contexts where reproductive 

decisions are often influenced by partners, families, or cultural expectations. 

Integrated Conceptual Model 

Based on the theories above, this review proposes an integrated model of how education influences family 

planning 

 

Education → Knowledge + Capability + Empowerment → Delayed Marriage + Contraceptive Use → Reduced 

Adolescent Fertility 

This can be summarized as a multi-pathway mechanism: 

Cognitive pathway (knowledge and awareness) 

Economic pathway (opportunity cost of early childbearing) 

Social pathway (norms and expectations) 

Agency pathway (decision-making power) 

Together, these pathways explain why education consistently correlates with improved family planning 

outcomes, even though the strength of the relationship varies across contexts. 

Theoretical Implication for This Review 

These frameworks collectively justify treating education not only as a social determinant of health but as 

a structuring mechanism of reproductive life trajectories. However, they also highlight an important limitation: 

education alone cannot guarantee reproductive outcomes unless supported by economic opportunity, accessible 

health services, and enabling social norms. 
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LITERATURE REVIEW AND THEMATIC SYNTHESIS 

This section synthesizes empirical evidence on how education functions as a mechanism for family planning 

among African girls. The discussion is organized into key thematic areas derived from the literature: delayed 

marriage, adolescent pregnancy, contraceptive knowledge, contraceptive use, fertility preferences, reproductive 

autonomy, and structural constraints. 

Education and Delayed Marriage 

A consistent finding across African demographic studies is that girls with higher levels of education tend to 

marry later than those with little or no schooling. Education extends the period of dependency, increases 

aspirations for further study or employment, and reduces the likelihood of early union formation. 

Empirical evidence from multiple countries shows that completion of secondary education is strongly 

associated with delayed marriage and reduced prevalence of child marriage (UNICEF, 2021; UNESCO, 2023). 

In countries such as Ethiopia, Kenya, and Malawi, girls who remain in school beyond primary level are 

significantly less likely to marry before age 18. This relationship can be explained through both institutional 

and behavioural mechanisms. Schools impose structured time use that limits opportunities for early marriage, 

while also shaping norms that prioritize education and career formation over early childbearing. In this sense, 

education acts as a social delaying mechanism for entry into adult roles. 

Education and Adolescent Pregnancy 

Education is consistently associated with lower rates of adolescent pregnancy across sub-Saharan Africa. 

Studies show that girls with secondary education are significantly less likely to experience early pregnancy 

compared to those with no formal education (WHO, 2023; UNFPA, 2022). The protective effect of education 

operates through multiple pathways increased reproductive health knowledge, reduced exposure to early sexual 

relationships due to school attendance, stronger future orientation and educational aspirations and improved 

access to health information and services. However, evidence also indicates that pregnancy may still occur 

among in-school adolescents, particularly in contexts with weak sexuality education and limited access to 

youth-friendly health services. 

Thus, education reduces but does not eliminate adolescent pregnancy risk. 

Education and Contraceptive Knowledge 

One of the most robust findings in the literature is the positive association between education and contraceptive 

knowledge. Girls with higher levels of schooling are more likely to be aware of modern contraceptive methods, 

understand reproductive biology, and know where to access family planning services (WHO, 2023). 

In contrast, girls with little or no education often exhibit limited knowledge about contraception, 

misconceptions about side effects, and lower awareness of reproductive health services. This knowledge gap is 

a key mechanism through which education influences fertility outcomes. Education therefore functions as 

a cognitive enabling factor, improving the ability of girls to make informed reproductive decisions. 

Education and Contraceptive Use 

Beyond knowledge, education is strongly associated with actual contraceptive use. Studies across sub-Saharan 

Africa show that women with secondary or higher education are more likely to use modern contraceptive 

methods compared to those with no education (World Bank, 2022; Zimmerman et al., 2019). This relationship 

is mediated by several factors such as improved literacy and ability to understand medical instructions and 

increased confidence in interacting with health systems and greater autonomy in decision-making exposure to 

school-based reproductive health education However, contraceptive use remains influenced by partner 

approval, cultural norms, and availability of services. In some settings, even educated girls face barriers such as 

stigma, misinformation, or limited access to youth-friendly clinics. 
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Education and Fertility Preferences 

Education also shapes long-term fertility preferences. Evidence indicates that educated women tend to prefer 

fewer children, longer birth intervals, and greater investment in child quality (e.g., education and health) over 

quantity. 

This shift is often explained through the “quantity–quality trade-off,” where education increases awareness of 

the economic and opportunity costs of large families. As a result, educated girls are more likely to plan 

pregnancies and delay childbearing. 

This pattern is particularly evident in urban areas, where education is closely linked to formal employment 

opportunities and higher living costs. 

Education and Reproductive Autonomy 

Education strengthens girls’ and women’s decision-making power within households and relationships. 

Educated girls are more likely to participate in decisions regarding contraceptive use, timing of childbirth, 

healthcare seeking and marriage timing. This aligns with gender empowerment perspectives, which argue that 

education shifts bargaining power within households. 

Evidence from multiple African contexts shows that autonomy is a critical mediating factor between education 

and family planning outcomes. Even when services are available, lack of decision-making power can limit 

contraceptive uptake among less educated girls. 

Structural and Contextual Constraints 

Despite strong associations, the effect of education on family planning is not uniform. Several structural 

constraints weaken its impact: 

• Poverty and Economic Inequality:- Girls from poor households are more likely to drop out of school 

and less likely to access reproductive health services. 

• Early Marriage Norms:-In some communities, cultural norms favor early marriage regardless of 

schooling status, particularly in rural areas. 

• School Dropout:-Dropout due to pregnancy, financial barriers, or distance to school interrupts the 

protective effects of education. 

• Weak Health Systems:-Limited access to youth-friendly reproductive health services reduces the ability 

of educated girls to translate knowledge into practice. 

• Rural–Urban Divide:-Urban girls benefit more from both education and health service availability 

compared to rural counterparts. 

Synthesis of Evidence 

Overall, the literature consistently shows that education functions as a multi-dimensional mechanism for family 

planning through delaying marriage, reducing adolescent pregnancy, increasing contraceptive knowledge, 

improving contraceptive use, shaping fertility preferences and also enhancing reproductive autonomy 

However, its effectiveness is moderated by structural inequalities and contextual factors. Education alone is 

therefore insufficient to guarantee improved reproductive outcomes without complementary investments in 

health systems, gender equality, and economic development. 

DISCUSSION 

This section interprets the synthesized findings in relation to the theoretical framework and broader African 

development context. It also highlights contradictions, limitations in the evidence base, and implications for 

understanding education as a mechanism for family planning among African girls. 
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Education as a Multi-Pathway Mechanism 

The evidence strongly supports the view that education operates as a multi-pathway mechanism influencing 

family planning outcomes rather than a single direct cause. Across the literature, four dominant pathways 

emerge: 

Cognitive pathway – improved knowledge of reproduction and contraception 

Economic pathway – increased opportunity cost of early childbearing 

Social pathway – reshaping of norms around marriage and fertility timing 

Agency pathway – enhanced autonomy and decision-making power 

This aligns with integrated development perspectives that reject single-cause explanations of fertility 

behaviour. Instead, education works through interacting social, economic, and institutional processes. 

From a theoretical standpoint, this supports the combined relevance of Human Capital Theory, Life Course 

Theory, and the Capability Approach. 

Education as a Structural Delay Mechanism 

One of the most consistent findings is that education delays marriage and childbearing. However, this effect is 

not simply behavioural—it is structural. School systems impose time structures that reorganize adolescence 

into a prolonged dependency period. 

This suggests that education functions less as an “intervention” and more as a social institution that reorganizes 

life-course timing. In African contexts, where early marriage has historically been common, schooling 

introduces an alternative institutional pathway into adulthood. 

However, this delaying effect does not always translate into long-term reproductive autonomy if post-school 

opportunities are limited. 

The Weak Link Between Education and Economic Opportunity 

A major contradiction in the literature is the mismatch between educational attainment and labour market 

absorption. While education raises aspirations and delays fertility, it does not always provide stable 

employment opportunities. 

In contexts with high unemployment or large informal sectors, educated girls may still face economic 

insecurity. This weakens the economic pathway of family planning, as the expected benefits of delayed 

childbearing are not fully realized. 

This structural limitation helps explain why education alone cannot fully determine fertility outcomes in many 

African countries. 

Education and Persistent Inequalities 

The review highlights that the benefits of education for family planning are unevenly distributed. Girls in urban 

areas and wealthier households experience stronger effects than those in rural or marginalized communities. 

This reflects broader inequalities in: 

school quality 

access to secondary education 
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availability of reproductive health services 

household income and support systems 

As a result, education can reproduce rather than eliminate inequality when access is uneven. 

Tension Between Knowledge and Behaviour 

A key finding is the gap between reproductive knowledge and reproductive behaviour. While education 

improves knowledge of contraception, this does not always translate into consistent contraceptive use. 

This gap is explained by: 

cultural and religious opposition to contraception 

partner or family control over reproductive decisions 

stigma associated with contraceptive use among unmarried girls 

limited availability of adolescent-friendly services 

This suggests that education is a necessary but insufficient condition for effective family planning behaviour. 

Education, Empowerment, and Agency 

The empowerment pathway remains one of the strongest mechanisms identified in the literature. Education 

increases girls’ ability to participate in decisions about marriage, sexuality, and childbearing. 

However, empowerment is not automatic. It depends on: 

household gender norms 

community acceptance of female autonomy 

economic independence after schooling 

legal protections for girls and women 

Where these conditions are weak, the empowering effect of education is constrained. 

Reframing Education: From Human Capital to Life-Structuring System 

Traditional interpretations view education primarily through Human Capital Theory, where schooling improves 

productivity and income. However, findings from this review suggest a broader interpretation. 

Education functions as a life-structuring system that: 

reorganizes the timing of adulthood 

shapes reproductive trajectories 

alters household expectations 

influences intergenerational outcomes 

This supports a shift toward viewing education as part of a life-course governance system, consistent with Life 

Course Theory. 
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Summary of Key Insights 

Overall, the discussion leads to four major conclusions: 

 

• Education is a strong predictor of delayed marriage and reduced adolescent fertility. 

• The effect operates through multiple interconnected pathways rather than a single mechanism. 

• Structural constraints significantly mediate the effectiveness of education. 

• Education alone cannot guarantee improved family planning outcomes without supportive economic 

and health systems. 

Policy Implications 

The findings of this review have important implications for education policy, reproductive health 

programming, and broader development strategies in sub-Saharan Africa. If education functions as a 

mechanism for family planning among African girls, then strengthening its effectiveness requires coordinated 

interventions across multiple sectors. 

Strengthening Girls’ Access to Secondary Education 

The evidence consistently shows that the strongest reproductive health benefits occur when girls 

complete secondary education rather than only primary schooling. Policymakers should therefore prioritize: 

universal completion of lower and upper secondary education for girls 

elimination of school-related financial barriers (fees, uniforms, transport) 

targeted scholarships for girls from low-income households 

expansion of secondary schools in rural and underserved areas 

These measures are critical because incomplete schooling significantly reduces the protective effect of 

education on early pregnancy and early marriage. 

Integrating Comprehensive Sexuality Education 

Education systems should integrate age-appropriate comprehensive sexuality education (CSE) into school 

curricula. Evidence suggests that schooling alone is not sufficient unless it includes structured reproductive 

health content. 

Effective CSE should include: 

reproductive biology and fertility awareness 

contraceptive methods and correct usage 

prevention of sexually transmitted infections 

gender equality and consent education 

life skills and decision-making training 

This strengthens the cognitive pathway by ensuring that knowledge gained in school translates into informed 

reproductive decisions. 
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Improving Adolescent-Friendly Health Services 

Even when girls are educated, limited access to reproductive health services weakens the impact of education. 

Governments and health systems should: 

expand youth-friendly clinics 

reduce stigma in accessing contraception 

ensure confidentiality in reproductive health services 

integrate school health programs with local health facilities 

Without accessible services, knowledge gained through education cannot be effectively translated into practice. 

Addressing Early Marriage and Gender Norms 

Cultural norms supporting early marriage remain a major barrier to the effectiveness of education. 

Governments and community leaders should: 

enforce legal minimum age of marriage 

conduct community sensitization campaigns 

engage traditional and religious leaders in advocacy 

promote gender equality in education and household decision-making 

These interventions reinforce the agency pathway by reducing social pressure for early childbearing. 

Reducing School Dropout Among Girls 

School dropout significantly weakens the protective effect of education. Key interventions include: 

re-entry policies for pregnant adolescents 

school feeding programs in vulnerable communities 

safe transportation to schools 

improved school safety and protection against gender-based violence 

financial support for vulnerable households 

Keeping girls in school longer is one of the most effective ways to delay marriage and reduce adolescent 

fertility. 

Strengthening the Link Between Education and Employment 

The economic pathway of education is weakened when graduates cannot access meaningful employment. 

Policymakers should: 

expand youth employment programs 

strengthen technical and vocational education and training (TVET) 

align curricula with labour market needs 

support entrepreneurship training for young women 

Improving post-education opportunities increases the incentive to delay childbearing and strengthens the long-

term impact of education. 
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Promoting Equity in Education Access 

The benefits of education for family planning are uneven across rural, urban, and socioeconomic groups. 

Equity-focused policies should: 

prioritize rural education infrastructure 

reduce gender disparities in school enrolment 

support education for marginalized and vulnerable girls 

improve teacher distribution and school quality in underserved areas 

This ensures that education functions as a universal rather than selective mechanism for reproductive health 

improvement. 

Multi-Sectoral Policy Integration 

The findings suggest that education alone cannot achieve optimal family planning outcomes. A coordinated 

multi-sectoral approach is required, involving: 

education ministries 

health ministries 

social protection systems 

community organizations 

international development partners such as the United Nations Population Fund and United Nations Children's 

Fund 

This integrated approach strengthens all pathways through which education influences reproductive outcomes. 

Policy Summary 

In summary, education should be treated not as an isolated intervention but as part of a broader reproductive 

health and development strategy. Its effectiveness as a family planning mechanism depends on: 

access (enrolment and retention) 

quality (curriculum and teaching) 

support systems (health and social services) 

structural conditions (employment and gender equality 

CONCLUSION 

This systematic review set out to examine how education functions as a mechanism for family planning among 

African girls, with particular attention to evidence from sub-Saharan Africa between 2000 and 2025. The 

synthesis demonstrates that education plays a significant and consistent role in shaping reproductive outcomes, 

but its influence operates through multiple indirect and interacting pathways rather than a single direct causal 

link. 

Across the reviewed literature, education is strongly associated with delayed marriage, reduced adolescent 

pregnancy, increased contraceptive knowledge, higher contraceptive use, and improved reproductive decision-
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making autonomy. These outcomes confirm that schooling is not merely an individual achievement but 

a structuring institution that reshapes the timing and sequencing of key life transitions. 

However, the review also highlights important limitations. The effectiveness of education as a family planning 

mechanism is moderated by structural conditions such as poverty, gender inequality, weak health systems, 

cultural norms surrounding early marriage, and limited employment opportunities. In contexts where these 

constraints are severe, the benefits of education are weakened or unevenly distributed. 

From a theoretical perspective, the findings support an integrated understanding that combines Human Capital 

Theory, Life Course Theory, and the Capability Approach. Together, these frameworks explain how education 

enhances knowledge, expands capabilities, and reorganizes life trajectories, particularly in relation to 

reproductive decision-making. 

Overall, the review concludes that education functions as a necessary but insufficient mechanism for family 

planning among African girls. It is necessary because it consistently improves reproductive outcomes across 

contexts, but insufficient because it cannot fully compensate for broader structural and systemic constraints. 

To maximize its impact, education must be complemented by accessible reproductive health services, gender-

sensitive policies, poverty reduction strategies, and expanded economic opportunities for young women. 

Without these supporting systems, the full potential of education as a life-shaping and fertility-regulating 

mechanism cannot be realized. 

Future research should focus on longitudinal and country-specific studies that explore how educational 

trajectories interact with labour markets, cultural norms, and health systems to shape reproductive outcomes 

over time. 
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