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ABSTRACT 

 

Antimicrobial resistance (AMR) is one of the 

most pressing global health and economic 

challenges of the 21st century. It is projected 

to cause up to 10 million deaths annually by 

2050 if unchecked, with severe health and 

economic consequences. The diminishing 

effectiveness of traditional antibiotics has 

created an urgent need for new therapies, but 

the economic environment for antibiotic 

innovation remains fragile. 

This narrative review explores economic 

models designed to incentivize antibiotic 

innovation, focusing on “push” and “pull” 

mechanisms. Push mechanisms fund early-

stage research, while pull mechanisms 

reward successful drug development. This 

review compares their efficiency, 

sustainability, and challenges. Ultimately, 

hybrid strategies combining push and pull 

elements may provide the most effective 

pathway forward to balance innovation, 

stewardship, and access. 
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INTRODUCTION 

Antimicrobial resistance (AMR) is projected 

to cause up to 10 million deaths annually by 

2050 if unchecked, with severe health and 

economic consequences [1, 2]. The World 

Health Organization (WHO) and other global 

bodies warn that AMR threatens to 

undermine modern medicine, including 

surgery, cancer therapy, and neonatal care [3, 

4]. Despite the urgency, the antibiotic 

development pipeline has slowed due to 

scientific, regulatory, and economic 

challenges [5]. 

Unlike chronic disease drugs, antibiotics are 

used sparingly, limiting revenue potential 

[6]. Consequently, major pharmaceutical 

firms have scaled back antibiotic research, 

leaving a fragile innovation ecosystem [7]. 

Addressing this requires economic incentive 

models that encourage sustained investment 

in antibiotic development [8]. 

 

METHODS 

To investigate the comparative economic 

efficiency of “push” and “pull” incentive 

models in promoting antibiotic innovation, 

we conducted a structured literature review 

using online academic databases. The 

primary databases searched were Google 

Scholar and PubMed, focusing on peer-

reviewed documents, policy analyses, and 

economic studies related to antimicrobial 

resistance (AMR) and antibiotic innovation. 

http://www.ijrrjournal.com/
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Search Strategy and Scope 

The review concentrated on publications 

between 2019 and 2025 to ensure the most 

up-to-date findings reflecting recent trends in 

health economics and pharmaceutical 

innovation. However, seminal studies from 

previous years, dating back as far as 2002, 

were included if they offered key historical 

or conceptual background to AMR-

associated economic policy. 

The search employed the following 

keywords and phrases: 

• Health economics  

• Antimicrobial resistance  

• Antibiotics waste management  

• Push antibiotic development  

• Pull antibiotic development  

 

Selection Criteria 

Papers were chosen based on their 

application to the research question, the 

quality of findings, and how 

comprehensively they covered the economic 

effect of AMR or the performance of 

incentive mechanisms. We specifically 

focused on literature reviews, observational 

studies, and economic studies that examined 

innovation funding models, misuse of 

antibiotics, and global policy architectures. 

This allowed us to delineate key themes, 

gaps, and evidence regarding how various 

incentive structures affect antibiotic 

innovation and public health outcomes. 

 

DISCUSSION 

Push Mechanisms 

Push mechanisms provide early-stage 

financing of R&D for antibiotics, typically as 

grants, tax credits, or public-private 

partnerships [9]. Initiatives like CARB-X 

and the Innovative Medicines Initiative are 

examples that provide financing for 

preclinical and early-stage projects [10]. 

Push mechanisms effectively reduce 

economic risk for researchers and firms, 

particularly in academia, enabling research 

into novel drug targets [11]. However, push 

funding alone does not ensure market entry 

or long-term supply, as many prospects fail 

during later-stage clinical trials [2, 6]. Data 

suggest push mechanisms are particularly 

strong at inducing innovation in small 

biotech firms, which now dominate the 

antibiotic pipeline [12]. 

Anderson et al. (2023) propose that high 

initial investment is needed to stimulate early 

antibiotic development and that late-stage 

failure rates remain a substantial barrier in 

the absence of adequate early support [13]. 

Årdal et al. (2020) emphasize that push 

strategies can enhance scientific 

understanding and increase the scope of 

antibiotic development, but grants must be 

designed so that they prioritize research that 

can be translated into effective therapies. 

They contend that investments in early-stage 

collaborations are especially important in 

low-resource environments, where private 

capital is limited [14]. 

 

Pull Mechanisms 

Pull mechanisms create incentives when an 

antibiotic successfully reaches the market 

[15]. These incentives include market entry 

rewards, transferable exclusivity vouchers, 

and subscription schemes [5]. The UK's 

subscription model, in which the state pays a 

flat annual rate for access regardless of use, 

has been identified as a potential global 

model [16]. Pull incentives effectively tie the 

financial reward to social value rather than 

the quantity of sales, which helps ensure 

stewardship [17]. Challenges persist, 

however, in calculating the reward value, 

ensuring fair global involvement, and 

avoiding high costs to national healthcare 

systems [18]. 

Anderson et al. (2024) add that outcome-

based measures must be integrated when 

calculating reward structures, stressing that 

global coordination is essential to avoid 

unequal benefits [13]. Årdal et al. (2020) 

highlight the difficulties in ensuring 

equitable access while structuring rewards to 

make late-stage development economically 

effective without inadvertently promoting 

over-consumption [14]. Outterson (2021) 

further suggests that global governance 

frameworks need to be paired with pull 

incentives to avoid market fragmentation and 
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ensure uniform regulation across borders 

[19]. 

 

Hybrid Models 

Given the limitations of both push and pull 

mechanisms alone, hybrid models 

integrating both have become increasingly 

popular [20]. One common type combines 

advance grants (push) for initial research 

with market entry incentives (pull) for late-

stage development and commercialization 

[7]. Laxminarayan et al. (2016) emphasize 

that only hybrid approaches can effectively 

drive innovation, stewardship, and access 

equity in parallel [5]. Simulation studies 

suggest hybrid models are efficient and 

resilient [15]. More recent research by 

Glover et al. (2023) and Brogan and 

Mossialos (2013) investigates subscription 

models linked with outcome-based funding 

to maximize sustainability and innovation 

[15, 16]. 

Towse et al. (2017) elaborate on how 

insurance-based models balance risk, 

ensuring that antibiotic R&D remains a 

viable investment for stakeholders at every 

level [10]. Outterson (2021) suggests a two-

tiered incentive mechanism, with push and 

pull incentives dynamically scaled by project 

stage and geographic need [19].  

 

Global Health and Equity Considerations 

AMR disproportionately affects low- and 

middle-income countries (LMICs), where 

the burden of infectious disease is highest 

and access to existing antibiotics is most 

restricted [3, 8]. Economic models must 

therefore balance the trade-off between 

stimulating innovation and ensuring 

affordability and access. Global coordination 

is essential, as unilateral national incentives 

risk duplication or unfairness [21]. The 

WHO and G20 have emphasized the 

importance of international cooperation to 

coordinate incentives and establish 

antibiotics as global public goods [9]. 

Without this cooperation, new antibiotics 

may never be available to vulnerable 

populations [13]. 

Anderson et al. (2024) point out how 

inclusive financing arrangements can 

facilitate stakeholder participation, ensuring 

that deprived areas reap the benefits of 

innovation pipelines [13]. In the same vein, 

Årdal et al. (2020) posit that international 

pooled funds are necessary to balance out 

access and stabilize financial risk, 

particularly where investment incentives are 

weak [14]. Kållberg et al. (2018) refer to the 

need to integrate stewardship and access 

frameworks so that conservation does not 

inadvertently block the supply of life-saving 

medicines in areas of high need [18]. Glover 

et al. (2023) address how subscription 

contracts can be designed to secure fair 

distribution of antibiotics while driving 

innovation [15].  

 

Economic and Policy Challenges 

The "valley of death" problem plagues 

antibiotic markets, wherein early-stage 

research is relatively well funded compared 

to late-stage development, which lacks 

sufficient funding [6]. Moreover, 

stewardship initiatives that limit the 

application of antibiotics further decrease 

revenues, making antibiotics less attractive 

for investors [18]. Policy innovations, such 

as transferable exclusivity vouchers, provide 

strong pull incentives but are controversial 

because of potential negative spillovers in 

other disease areas [11]. Likewise, the 

complexity of developing sustainable 

economic incentives is compounded by the 

reliance of subscription models on 

significant government involvement and 

robust health technology assessment 

frameworks [16]. 

Renwick et al. (2018) point out that novel 

market structures must incorporate both push 

and pull components and address market 

failures to provide long-term sustainability 

[9]. Bandara et al. (2022) support regulatory 

changes that simplify approval procedures 

while maintaining stewardship objectives 

[21]. Outterson (2021) suggests that financial 

incentives need to be integrated into a global 

governance system to provide uniform 
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implementation and avoid fragmentation 

[19].  

This review is subject to several constraints. 

Methodologically, its nature as a narrative 

review carries an inherent risk of selection 

bias and literature omission, compounded by 

restricting the search to Google Scholar and 

PubMed. Conceptually, the depth of this 

synthesis is constrained by the general 

scarcity of detailed economic research on 

AMR compared to other global challenges. 

Finally, policy assessment is complicated by 

inherent uncertainties: outcome-based 

funding models lack clear metrics for 

equitable risk-sharing, and the vast diversity 

of global health systems (HICs vs. LMICs) 

limits the generalizability and replicability of 

successful incentive mechanisms across 

different contexts. 

Future research must shift from conceptual 

analysis to empirical verification. Priority 

should be given to developing cost-

effectiveness models for hybrid incentive 

systems to establish concrete financial 

benchmarks. Concurrently, policy research 

must design robust global governance 

frameworks to harmonize stewardship and 

financing, specifically investigating tiered 

pricing strategies to ensure access equity in 

LMICs. Finally, technical studies are 

required to define and validate standardized 

metrics for the 'social value' necessary for 

outcome-based funding mechanisms. 
 

CONCLUSION 

Antibiotic innovation is critical to combating 

AMR, but traditional market forces have 

failed to incentivize sufficient investment. 

Push mechanisms support early research, 

while pull mechanisms reward successful 

products. Both have strengths and 

limitations, but hybrid approaches appear 

most promising for balancing innovation, 

stewardship, and access. Future progress will 

require sustained political will, global 

coordination, and ongoing evaluation of 

incentive models. Without decisive action, 

the world risks entering a post-antibiotic era 

with devastating health and economic 

consequences. 
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