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Abstract

Purpose: The commitment to getting to epidemic control by 
2030, places the prevention of Human Immune Virus at the center 
of the response. With the disease affecting young people dispro-
portionately, reducing HIV infections among this group is vital. This 
paper seeks to review data on the different types of interventions 
used in the prevention of HIV amongst young people in Sub-Saha-
ran Africa.

Method: Data search was done by reviewing journals through 
PubMed and Google scholar. 

Findings: Reviews found that school based approach improved 
on knowledge, attitude and reduced risky sexual behaviors among 
young people. Adolescent-responsive strategy was seen to be ef-
fective, sustainable and scalable. The percentage of condom use 
increased from 32% to 45% for females (p<.05) and from 44% to 
61% for males (p<.01) with regular partners among Cameroonian 
youths. Condom use among sexually active students decreased 
from 61% in 2009 to 54% in 2019.HIV testing had low rates among 
young people. Oral PrEP demonstrated over 90% risk reduction of 
HIV. Circumcised men had a 60% HIV protection effect and cash 
transfers reduced HIV risk significantly among adolescent girls and 
young women with positive behavioral outcomes. 

Conclusion: HIV prevention approaches when integrated can 
achieve maximum effectiveness, but it’s important for these in-
terventions to be tailored towards meeting the needs of young 
people. Knowing that they have unique developmental needs and 
challenges, prevention programs should be contextualized depend-
ing on the geographical location and environment to meet specific 
needs. 
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In 2019, worldwide, two out of every seven new HIV infec-
tions were among young people [1]. In 2020, an estimated 400 
000 and 150 000 youths aged 15–24 years and adolescents 10–
19 years newly acquired HIV worldwide respectively. Among 
which 4,200 new HIV infections occur weekly, with adolescent 
girls and young women at higher risk of being infected. This dis-

crepancy in sex is due to the effects of harmful gender norms 
and gender inequalities [2]. The global HIV epidemic has had 
the greatest impact on Sub-Saharan Africa (SSA). While 84% of 
people living with HIV globally knew their HIV status in 2020, 
only 25% of adolescent girls and 17% of adolescent boys aged 
15–19 years in eastern and southern Africa got tested for HIV 
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in the past 12 months and received the result of the last test 
[2]. An estimated 67% of the 38.4 million people living with HIV 
(PLWH) globally in 2021 were from SSA. This region was respon-
sible for 670,000 of the 1.5 million new infections and 280,000 
of the 650,000 AIDS-related deaths reported in 2021 worldwide 
[2,3].

In 2022, 480,000 [255,000-760,000] young people between 
the ages of 10 to 24 were newly infected with HIV, of whom 
140,000 [35,000-250,000] were adolescents between the ages 
of 10 and 19. It is projected that there will be some 183,000 an-
nual new HIV infections among adolescents in 2030 [4,5]. Ado-
lescents account for about 4 per cent of all people living with 
HIV and about 10 per cent of new adult HIV infections. About 
1.40 million [1.00 million-1.85 million] or 85 per cent, live in 
sub-Saharan Africa [4,6]. 

Also, in 2022, adolescent girls accounted for four fifths of all 
new HIV infections among adolescents and almost six times as 
many adolescent girls were newly infected with HIV than ado-
lescent boys in SSA same year, due to both physiological and 
cultural reasons [7]. In SSA, 6 in 7 new HIV infections among 
adolescents aged 15–19 years are girls. Young women aged 15-
24 years are twice likely to be living with HIV than their male 
counterparts [2,8]. More boys are newly infected with HIV 
yearly in East Asia and the Pacific, than girls in adolescence thus 
reflecting differences in risk behavior across regions, meaning 
interventions must be tailored to the specific needs [4].

Only one third of young people have a comprehensive HIV 
knowledge, with lower levels of knowledge among young 
women compared to young men [2,4]. The disproportionately 
high HIV prevalence among this group throughout the region 
suggest the lack of appropriate interventions to protect young 
women and men, and to meet their sexual and reproductive 
health needs as they prepare for adulthood [9].

Though a high number of young people are living with HIV, 
insufficient attention is given to prevent future HIV transmis-
sion while those living with HIV suffer from significant stigma 
and discrimination [10]. Given that there is no available cure 
or vaccine yet, and that about 90% of HIV infection is sexually 
transmitted, reducing risky sexual behavior among other pre-
ventive measures is crucial in tackling the epidemic among this 
group [11]. Due to its high prevalence in SSA, success in preven-
tion intervention has the potential to impact the global burden 
of HIV [12]. 

Therefore to achieve epidemic control by 2030, a compre-
hensive well-tailored, age appropriate information and knowl-
edge, with positive attitudes are key in the prevention and con-
trol of HIV amongst this group of persons [13-15]. This entails 
working with young people in a comprehensive way; including 
working with schools, job generation activities, health systems, 
sports clubs and reproductive health programs. These, to en-
sure that young people have the required knowledge needed in 
the prevention of new HIV infections and other STIs [1]. Accord-
ing by Pettifor A, et al (2015), addressing HIV epidemic among 
young people will entail interventions that are integrated. He 
further found that Behavioral interventions alone have demon-
strated limited efficacy in reducing HIV incidence among these 
group [16,17]. 

This study therefore seeks to review the different HIV pre-
ventive methods used among young people in Sub Saharan Af-
rica.

HIV Prevention Interventions 

Behavioral Strategies in the prevention of HIV: This involves 
increasing knowledge on how to protect self from being infected 
with HIV, reducing stigma, encouraging access to services and 
improving attitudes toward safer sexual practices [18-21]. This 
is achieved using a range of educational, motivational, peer-led, 
facility led, skill-building as well as community and school led 
approaches [19,22].

Education and counseling: Sexual education and counsel-
ing are one of the most effective prevention strategies for HIV/
AIDS among young people. It empowers them with accurate 
and comprehensive information about sex and sexuality, in-
cluding HIV/AIDS prevention methods [23]. Age-appropriate, 
culturally sensitive information enables them to make informed 
choice concerning knowing their HIV status through Voluntary 
Counseling and Testing (VCT) [24]. HIV prevention counseling is 
concentrated on promoting sexual behaviors that minimizes the 
risk of contracting HIV and exposes the young person with an 
opportunity to get tested [25].

School Based HIV Prevention Approach: Evidence shows 
that school-based sexuality education can be effective in chang-
ing the knowledge, attitudes and practices that lead to risky 
sexual behavior [26]. In countries with generalized epidemics, 
schools can be a critical venue for reaching adolescents with 
the information and skills they need to avoid HIV infection 
[26,27]. A review of risk and protective factors for ASRH in low- 
and middle-income countries found that adolescents who at-
tend school are less likely to have sex compared with those who 
leave school early [28]. Another review from eastern, southern, 
and central Africa found that secondary education is strongly 
associated with decreased HIV rates and the reduction of risky 
sexual behaviors. Thus concluding that, education empowers 
young people in their sexual relationships and practice of safer 
sex [7]. Schools are a great avenue for HIV prevention education 
because, the young people attend educative sessions regularly, 
and most of them prior to onset of sexual activities. These les-
sons learnt affect their lifelong norms, attitudes and behaviors 
in adult life [22]. 

In a review of 23 studies by Sue M.et al 2011, they found out 
that School-based, adult-led, curriculum-based interventions 
showed clear evidence of reducing risky sexual behavior [29]. 
Douglas K.et al 2006, in a review evaluated 17 curriculums and 5 
non-curriculum based interventions and findings revealed that 
16 of the 22 interventions significantly delayed sex, reduced the 
frequency of sex, decreased the number of sexual partners, in-
creased either the use of condoms or contraceptives or reduced 
the incidence of unprotected sex among young people. They 
also saw that of the 17 curriculum-based interventions, 13 were 
taught by adults and 11 significantly improved one or more re-
ported sexual behaviors. Among these 13 studies, interventions 
led by both teachers and other adults had strong evidence of 
positive impact on reported behavior. Of the 5 non-curriculum-
based interventions, 2 of 4 adult-led and the 1 peer-led inter-
vention improved one or more sexual behaviors [30]. From the 
above findings it was seen that a large majority of school-based 
sex education and HIV education interventions reduced report-
ed risky sexual behaviors in developing countries. There was 
also evidence of curriculum-based interventions led by either 
teachers or adults being the most effective interventions thus 
commended to be implemented more widely [30,31]. Other re-
lated reviews suggest school and community‐based prevention 
programs for adolescents and youths as an effective way in de-
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laying sexual activity, HIV‐related preventative behaviors, ado-
lescent pregnancy, and STIs. It was also seen that simply staying 
in school had positive effects on sexual and reproductive health 
outcomes [32].

From a Randomized trial conducted by Ross et al. (2007) in 
Tanzania on assessing the impact of Biological and behavioral 
interventions on adolescent sexual health. Significant impact 
was seen especially in boys on improved knowledge, attitudes 
on sexually transmitted infection symptoms, and several behav-
ioral outcomes. In the study only five HIV sero-conversions oc-
curred in boys, whereas in girls the adjusted rate ratio (interven-
tion versus comparison) was 0.75 [95% Confidence Interval (CI) 
0.34, 1.66]. The intervention substantially improved behavioral 
outcomes but had no consistent impact on biological outcomes 
within the 3-year trial period [33]. Jewkes et al. 2008 in a Cluster 
Randomized Controlled Trial, also reported changes in behavior 
over time on Youth aged 15–26 years in South Africa [34].

Facility-led Youth and adolescent friendly Sexual and Repro-
ductive Health Services (AYFSRHS): Sexual and Reproductive 
Health (SRH) and HIV are closely linked with clear advantages in 
connecting them at policy, programmatic and service delivery 
levels [35]. HIV infection is primarily sexually transmitted with 
about 90% transmission rate, thus SRH programs  are of utmost 
importance in the prevention of HIV [36,37]. Chaltu et al (2022), 
in a cross sectional study found out that one-in-four secondary 
school adolescents utilized SRH services [37]. There is therefore 
the need for SRHS to become friendly for easy access by young 
people. A services where they will not be called names and stig-
matized for seeking such services. There are strong evidences 
of the efficacy of several HIV prevention interventions delivered 
by health services. However, these specific interventions can-
not have any direct effect on the HIV epidemic unless they are 
accessible and acceptable to, and used by, young people [38]. 
According to Sue M. et al (2011), Interventions in health facili-
ties increased the use of services when made accessible and 
more youth-friendly [39]. Therefore for SRHS to be accessible 
to young people there is the need for the appropriate human 
resources made available and the services friendly to meet the 
specific needs of the young people.

Adolescent–responsive strategy: There is evidence that ad-
olescent-friendly services, when well-designed and well-imple-
mented, can help increase access to and use by young people, 
but sustenance and scalability is  a major challenge [40]. Ado-
lescent-Responsive Contraceptive Services (ARCS) is therefore 
emerging as a more scalable and sustainable way to meet ado-
lescents’ needs for contraceptive information and services. This 
signals an evolution from traditional stand-alone models of ado-
lescent-friendly services towards a systems approach to making 
existing contraceptive services adolescent-responsive [41,42]. 
ARCS entails applying a systems approach to make existing con-
traceptive services responsive to the needs and preferences of 
young people. This is achieved through incorporating evidence-
based elements in all the components of the health system, 
rather than implementing isolated interventions. This ensures 
that policies, procedures and programs are adopted to respond 
to the diverse needs of young persons across the health system 
[43]. This approach is necessary to address the multiple bar-
riers to young peoples’ access and use of SRH services. These 
barriers include, laws and policies, gender and social norms, 
misconceptions and lack of knowledge, financial barriers, lack 
of privacy and confidentiality and provider bias. Lessons learnt 
from Chile, Ethiopia, and Uruguay implementation shows that 

when this approach is intentionally and systematically applied 
across the health system, there is strengthening of the system 
and quality services are sustained. This involves an ensured en-
abling policy and legal environment for contraceptive provision 
to young people, collaborating with other sectors and channels 
to reach different youths and adolescent segments for service 
delivery and improve providers’ competency in providing youth 
adolescent responsive contraceptive services [43].

Prevention with Positives (PwP): Usually when discussing 
HIV prevention, the generality is on protecting individuals from 
becoming infected with the virus. Prevention with positives is 
an intervention that addresses the specific needs of HIV posi-
tive persons and prevention of new infections [44]. This em-
braces the concept of individuals who have been tested positive 
for HIV and are helped to avoid spreading the infection. It also 
recognizes the fact that infected individuals may have SRH goals 
and should be achieved with minimal harm to others [22]. The 
availability of ARVs which extends and improve quality of life 
for infected young people makes this achievable. As such young 
people living with HIV/AIDS are encouraged to learn more on 
their serological status, access and adhere to treatment leading 
to viral suppression [45,19,46]. This reduction in HIV viral load 
reduces mortality and morbidity among infected young people, 
reduces infectiousness and also susceptibility for the non-in-
fected partner [22]. A 12 months follow up study conducted by 
Carol Dawson Rose et al (2012), on ‘Messages HIV clinicians use 
in prevention with positives interventions’, found that there was 
a significant increase in the percent of patients receiving all PwP 
counseling messages (p<0.01). Providers also reported discuss-
ing safer sex with 91% of patients during screening for Sexually 
Transmitted Infections (STIs) each visit, an increase from base-
line (83.5%).In conclusion it was seen that in order for HIV care 
providers to incorporate HIV prevention discussions into their 
practice, acceptable approaches to speaking about risk behav-
ior and prevention of HIV transmission must be developed [47]. 
With the knowledge that HIV positive persons live with both the 
experience of being infected and the responsibility of knowing 
that they can infect others, prevention strategies for HIV posi-
tive persons can go a long way to address the complexity of 
this responsibility. This can be done through HIV education and 
skills-building interventions, counseling and emotional support, 
disclosure support, and testing and services for partners of HIV 
positive persons [44].

Barrier Methods   

Condom Use:  The male condom is a long-standing bio-
medical preventive tool known as one of the cornerstones of 
HIV prevention programs from the beginning of the epidemic. 
When used consistently it has 95% effectiveness in reducing HIV 
transmission. Correct and consistent use of condoms is one of 
the key behavioural HIV prevention interventions that not only 
limits spread of Sexually Transmitted Infections (STIs), includ-
ing HIV, but also prevents unwanted pregnancy [48]. According 
to CDC (2022), Condom use among sexually active students de-
creased from 61% in 2009 to 54% in 2019, presenting a serious 
health risk for HIV and STDs. Addressing HIV in young people 
therefore requires providing them with the skills they need to 
reduce  risk, make healthy decisions, and get treatment and care 
if needed [49,50]. In a study conducted in Cameroon, Meeker 
D. et al. (2005), found that during the condom social market-
ing campaign ( “100%” Jeune) in Cameroon, the percentage of 
youth who used a condom  with their regular partner increased 
from 32% to 45% for females (p < .05) and from 44% to 61% for 
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males (p < .01) [51]. This findings shows that the intervention 
was more effective among the males than females. It was a two 
year intervention which stopped there after not giving room for 
scale up to ensure behavior change among this group. Increase 
condom use among males than females was also concurred by 
Michielsen, Kristien et al (2010) in a systematic review [52]. In 
a randomized controlled trial of group (LifeSkills) that delivered 
HIV prevention intervention for transgender young women, Ga-
rofalo et al (2018), [53] found that there was a demonstrated 
40% reduction in condom less sex.  The success  of LifeSkills 
makes it  the first behavioral HIV prevention intervention specif-
ically designed for transgender youth that showed efficacy [54].

Biomedical HIV Prevention Interventions: The Centers for 
Disease Control and Prevention (CDC) defines biomedical HIV 
interventions as medical, clinical, and public health approaches 
that moderates biological and physiological factors in the pre-
vention of HIV, reduce susceptibility to HIV and decrease HIV 
infectiousness [54,55]. Though most research on biomedical in-
terventions has been conducted with adults [56-58], there are 
currently a range of effective biomedical approaches like rapid 
HIV testing, oral PrEP and Voluntary medical male circumcision 
that can be integrated into prevention package of young people 
[54].

HIV testing: One-third of the population of sub-Saharan Af-
rica is between the ages of 10-24 years [59]. Young people are 
more likely to engage in risky sexual behaviors than older adults 
and have less contact with the healthcare system. Control of 
HIV in this category of persons though challenging, is critical for 
epidemic control [60]. Although HIV testing is one of the en-
tryway to accessing biomedical prevention, there still exist very 
low testing rates among adolescents and youths, irrespective 
of the increase access to rapid and affordable HIV testing in 
recent years [61,62]. In Sub-Saharan Africa, where the major-
ity of young people living with HIV reside, only one in five HIV-
positive adolescent girls know their HIV status [62]. In other to 
reach-out to this group of persons, it is imperative for testing 
modalities to move to those at highest risk, through mobile clin-
ics, household and venue-based testing. HIV self-testing though 
not highly acceptable in a number of settings offers young peo-
ple a private and convenient way to access testing [54]. Cam-
eroon recently adopted guidelines for the implementation of 
Human immune virus Self-Testing (HIVST). According by YAGAI 
BOUBA et al 2023, HIVST is used among the less reached ado-
lescents population as one of the innovative strategies to reach 
the national goal. Within the study period, a significant number 
(18415) of young people <25years were tested. They concluded 
that  HIVST using M1, M2 & M5 distribution models is an ef-
fective testing strategy in Cameroon(Antenatal, postnatal, and 
maternal and child clinics (ANC/PNC/MCH) (M1); (ii) Partners 
of other HIV+ (M2); (iii) Workplace (M3); (iv) Community (M4); 
and (v) HIV testing services (HTS) (M5)) [63].

Oral PrEP: Based on two randomized clinical trials,the U.S. 
Food and Drug Administration (FDA) in 2012, approved once 
daily emtricitabine and tenofovir (TDF/FTC; Truvada®) as oral 
PrEP for HIV prevention in adult [54]. In a study conducted 
by Craig J. et al 2022 in Kenya among AGYW, It was seen that 
though most of the participants were eligible for PrEP due to 
their inconsistency with condom use, violence survivorship or 
sexually transmitted infection symptoms, PrEP use was sub-
optimal. Rather Adolescent Girls (AG) who used PEP (post-ex-
posure prophylaxis) reported more consultations (aPR = 5.63 
[3.53–8.97]) among which Young Women (YW), transactional 

sex engagers reported more consultations (58.62% vs. 39.09%, 
PR = 1.50 [1.06–2.12]). Though most AGYW were PrEP-eligible, 
PrEP consultations were rare and differed by age and vulner-
ability [64]. 

This is concurred by a report by UNAIDS which sates the 
PrEP reduces HIV by up to 90% when taken correctly with good 
adherence. Also PrEP has been shown to prevent HIV among 
gay men and other men who have sex with men, transgender 
people, heterosexual men and women and people who inject 
drugs [65,66]. Thus it can be seen that OralPrEP as a preventive 
measure is very effective but more acceptable by the priority 
populating of young people.

Voluntary Medical Male Circumcision (VMMC):  According 
by Megan E, et al (2023), VMMC is associated with an estimated 
60% reduction in the risk of transmission of HIV from female to 
male [67]. Notably, VMMC has been one of the recommended 
component of HIV prevention packages by the WHO since 2007 
with the goal of increasing coverage among males ages 10–29 
to 90% [38,68]. VMMC remains a key pillar of combination HIV 
prevention. Mathematical modelling has shown that it is cost-
effective, and even cost-saving [69].

Structural HIV Prevention Interventions: The elements 
that are involved in structural prevention of HIV are defined as 
“physical, social, political, cultural, organizational, community, 
economic and legal, or policy. These aspects either facilitate 
or obstruct efforts to prevent HIV infection” [70,71]. Structur-
al drivers of HIV infection that put adolescents  at high risk of 
HIV infection include; poverty, limited sexual and reproductive 
health education, unemployment, food insecurity, violence, 
stigma and discrimination [56,70]. These don’t only increase the 
risk of HIV infection but also limit access to preventive health 
care services [54]. Cash transfer has been one of the most effec-
tive structural strategies in the prevention of HIV among young 
people.

Cash Transfer: HPTN 068, was one of the first recent trials 
conducted to examine the role of cash transfer (the case of pov-
erty) in reducing the risk of HIV transmission among SSA young 
women. In this trial no direct impact  on HIV incidence was 
found  but there was significant reductions in physical violence 
from  partner and reductions in unprotected sex and number of 
sexual partners [72]. A trial conducted in Malawi found that cash 
transfer provided to AGYW and their parent/guardian resulted 
in lower HIV incidence. There was also the less likelihood of hav-
ing an older sexual partner and reduction in frequent sex in the 
intervention arm compared to the control group [73]. Audrey 
Pettifor et al 2016, in a randomized control trail after adjusting 
for age, found that all levels were associated with an increased 
odds of HIV infection with partner-level factors conveying the 
strongest association (OR 3.05 95% CI 1.84-5.06) [74]. 

Additionally, observational studies found a positive effect of 
large, government cash transfer programs on adolescent HIV 
risk behavior. Adolescents living in homes receiving the transfer 
were observed to less likely engage in transactional sex and hav-
ing an older partner and more likely to delay coital debut [75]. 
According to Lucie Cluver (2013) there was reduction in the in-
cidence of transactional sex among adolescent girls (n=1926) 
with an Odd Ratio (OR) of 0·49, 95% CI 0·26–0·93; p=0·028, and 
age-disparate sex (OR 0·29, 95% CI 0·13–0·67; p=0·004), with 
similar associations for prevalence (for transactional sex, OR 
0·47, 95% CI 0·26–0·86; p=0·015; for age-disparate sex, OR 0·37, 
95% CI 0·18–0·77; p=0·003) [76]. 
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Due to the effectiveness of this strategy a number of cash 
transfer programs are being carried out in SSA countries target-
ing mostly AGYW. DREAMS program, a preventive program by 
PEPFAR aimed at reducing HIV among AGYW in 10 countries in 
Africa including Uganda has cash transfer programs as part of 
a larger combination prevention program in some of the coun-
tries [77]. In Cape Town South Africa, the Global Fund is provid-
ing funding for “Women of Worth” cash plus intervention trial 
to reduce HIV risk among AGYW [78] and UNICEF is conducting 
an evaluation of cash plus intervention among adolescents in 
Tanzania [79,80]. A randomized controlled trial that rewarded 
young people in Tanzania (Rewarding STI Prevention and Con-
trol in Tanzania study) who managed to stay free from STIs with 
conditional cash transfer recorded a reduced STI incidence after 
1 year [81]. It can therefore be seen that the aspect of poverty 
can influence young people negatively in involving themselves 
into risky sexual behaviors not because they like it but as a 
means of surviving thus leading to HIV infection. It is therefore 
important of policies to be reviewed giving opportunity for em-
ployment and other benefits among this group.

Structural barriers to accessing care by young people such 
as lack of youth friendly SRH facilities need to be addressed in 
other to attract and retain youth in care [82]. Health facilities 
that are successful in making services more adolescent respon-
sive have consistently included provider training and commu-
nity activities [82]. There is therefore a great urgency to develop 
evidence base effective structural interventions for HIV preven-
tion among young people.

Conclusion

Young people are at the center of the HIV epidemic, yet have 
historically been peripherally included in the response. They 
are the most vulnerable due to lack of Knowledge, life skills, 
financial autonomy, limited access to sexual health services. 
This could be due to social, cultural, economic and biological 
reasons. Young women have the highest HIV incidence rates in 
SSA thus scaling up known efficacious HIV prevention strategies 
targeting this group are of utmost priority. HIV prevention has 
generally been targeted at HIV-negative individuals. It has been 
seen that involving HIV positive persons in preventive strategies 
help create awareness in them and makes them take responsi-
bility in their health and the health of other. It is therefore of 
utmost importance for HIV prevention efforts to shift from a 
narrow focus on HIV-uninfected persons to include both HIV-
negative and HIV-positive individuals.

Given that a single HIV prevention intervention is unlikely 
to be able to alter the epidemic path, and that each interven-
tion overlap with the other, there is need to provide combina-
tion prevention strategies. This is also buttressed by the fact 
that HIV epidemics in the different communities or regions are 
complex and comprises of different risk factors. Thus a blend 
of behavioral, biomedical and structural HIV prevention op-
tions is needed to alter the course of the HIV epidemic among 
this group of persons. From the review, adult-led school based, 
curriculum-base and adolescent responsive interventions have 
been seen to reduce stigma, improve knowledge and reduce 
risky sexual behaviors. Also, Interventions in health facilities 
have been seen to increase the use of SRHS by young people 
when made accessible and more youth-friendly. Because AYF-
SRHS are associated with the challenge of sustaining and scaling 
up the activity, adolescent responsive strategy may be consid-
ered since it involves the entire health system and its activities 
are integrated into the health facility. It is therefore important 

for the government to consider including sexual and repro-
ductive health education into the school curriculum, develop 
adolescents and youth friendly sexual and reproductive health 
services using the adolescent responsive strategy among other 
intervention as a means of preventing HIV and contributing to 
epidemic control by 2030.
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