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Abstract. Periconceptional folic acid supplementation has been demonstrated as 

an effective intervention for preventing neural tube defects (NTDs). China has 

achieved notable success in this regard, primarily through the implementation of 

a distinctive tablet supplementation approach. This study examines the unique 

public-private partnership (PPP) model underpinning this achievement, the 

SCRIANEN folic acid tablets case. This paper employs a mixed-methods analy-

sis, integrating policy evaluation, historical data, and economic modelling, to in-

vestigate the role of the “Government Authorization-Enterprise Execution” 

framework in facilitating rapid nationwide coverage. The theoretical model de-

veloped herein demonstrates that the provision of temporary monopoly rights to 

a single enterprise constitutes an economically efficient solution to the problem 

of free-riding in the context of initial market creation. The analysis indicates that 

this approach facilitated rapid scaling, while concomitantly exposing limitations 

in equity and system resilience. These findings offer valuable insights for health 

governance in developing countries, demonstrating the potential of strategically 

designed PPPs to accelerate public health interventions, and emphasizing the ne-

cessity of transitioning towards equity-oriented policies for sustainable impact. 

Keywords: Folic acid, Neural tube defects (NTDs), Public-private partnership 

(PPP) 

1 Introduction 

Neural tube defects (NTDs) are a severe category of major birth defects, ranking among 
the most common and consequential congenital conditions globally [1, 2]. They impose 
a significant public health burden, particularly in developing countries. Decades of rig-
orous scientific research have conclusively demonstrated that periconceptional folic 
acid supplementation is a safe and highly effective way of preventing NTDs [3, 4]. 
However, turning this scientific consensus into widespread public practice, especially 
in settings with limited resources, remains a significant challenge. 

Globally, strategies to enhance folic acid intake primarily encompass three ap-
proaches: dietary diversification, mandatory food fortification of staple goods, and
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supplementation with folic acid tablets [5, 6]. Rather than adopting a nationwide forti-
fication policy, China implemented a strategic approach to tablet supplementation, 
achieving notable public health outcomes through a distinctive implementation model. 
This singular focus on supplementation, as opposed to fortification, enables a clearer 
examination of the delivery mechanism itself. 

The core challenge in promoting supplementation can be regarded as a classic ex-
ample of market failure. It is evident that the initial promotion necessitates a consider-
able investment in public health education, a process that is distinguished by its high 
fixed costs and positive externalities. However, in a competitive market, it is unlikely 
that a single firm will have sufficient incentive to bear these initial costs, since compet-
itors may be able to free-ride on the created demand, thereby undermining the pioneer’s 
return on investment. The case of China’s SCRIANEN folic acid tablets offers a com-
pelling illustration of how this issue was addressed through the implementation of an 
innovative public-private partnership (PPP) model. This “Government Authorization-
Enterprise Execution” framework granted a temporary monopoly to a single enterprise, 
tasking it with not only production, but also leading nationwide social marketing and 
education campaigns, while embedding it within the existing public health networks. 

This study leverages the SCRIANEN folic acid tablets case to elucidate the opera-
tional mechanisms and effectiveness of this distinctive PPP model. In addition, it con-
structs a theoretical model showing how a temporary monopoly can solve the problem 
of free-riding during the creation of an initial market. Finally, it critically evaluates the 
model’s limitations. The integration of empirical case analysis with formal economic 
modelling provides valuable insights for China’s approach to other public health chal-
lenges and for other nations implementing folic acid supplementation programs. 

2 The SCRIANEN Folic Acid Tablets PPP Model: A Case 
Study 

2.1 The Early-Stage PPP Framework 

The SCRIANEN folic acid tablets was initiated as a result of the China-U.S. Collabo-
rative Project for Neural Tube Defects Prevention, a landmark study which provided 
definitive scientific evidence establishing 0.4 mg of folic acid supplementation as the 
standard for prevention [7, 8]. In order to translate these research findings into public 
health practice, a distinctive Public-Private Partnership (PPP) structure was established, 
characterized by clear functional differentiation and operational synergy. This frame-
work strategically integrated governmental authority, scientific expertise, and enter-
prise execution to create an effective implementation mechanism. 

The model operated through three well-defined institutional pillars. Firstly, the gov-
ernment provided essential regulatory approval and policy legitimacy, formally desig-
nating SCRIANEN folic acid tablets as China’s first approved preventive medication 
for NTDs in 1997[9]. This official endorsement was reinforced through inclusion in 
national science and technology promotion plans, coupled with crucial administrative 
mobilization that embedded the initiative within existing public health and family
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planning networks. Secondly, research institutions, primarily the Beijing University 
Reproductive Health Research Institute, maintained scientific oversight through ongo-
ing research, technical supervision, and the development of training materials. Thirdly, 
the enterprise entity, initially the Experimental Pharmaceutical Factory of Beijing Med-
ical University and restructured into Beijing SCRIANEN Pharmaceutical Co., Ltd., 
functioned as the operational core, undertaking comprehensive responsibility for pro-
duction, nationwide marketing, public health education, and market channel develop-
ment. 

This collaboration characterized by the implementation of an innovative closed-loop 
management system. In order to ensure the quality of the product and to prevent the 
distribution of counterfeit drugs, the model explicitly prohibited SCRIANEN folic acid 
tablets from entering conventional pharmaceutical distribution channels. Instead, a
tightly controlled supply system was established, whereby urban women of reproduc-
tive age (WRA) were permitted to obtain the folic acid tablets exclusively through ma-
ternal and child health centers, while rural WRA accessed it through family planning 
cadres. This approach resulted in the establishment of a streamlined “research-produc-
tion-promotion-service” pipeline, which integrated upstream scientific oversight from 
Beijing University with downstream commercial operations managed by the pharma-
ceutical enterprise. The resulting operational closure not only ensured product quality 
but also generated significant social and economic benefits, thereby establishing a self-
sustaining cycle in which profits could be reinvested into further research and develop-
ment [9]. 

2.2 The Promotion Strategy 

The promotion of SCRIANEN folic acid tablets was implemented through a meticu-
lously organized multi-level network that strategically combined corporate resources 
with public institutional channels. The enterprise established a dedicated vertical struc-
ture extending from a central Achievement Promotion Department to provincial offices 
and specialized field personnel. This corporate framework functioned in close conjunc-
tion with three pivotal public networks. Firstly, the maternal and child healthcare sys-
tem integrated promotion into routine perinatal services, including premarital and pre-
natal check-ups. Secondly, the family planning apparatus leveraged its grassroots net-
works for community outreach. Thirdly, the Women’s Federation conducted extensive 
science popularization education. In addition, local governments have established and 
measured the promotion process through administrative assessment and task assign-
ment. This approach incorporated metrics such as distribution rates and supplementa-
tion adherence into government performance evaluation systems, ensuring implemen-
tation effectiveness through administrative directives. 

The implementation strategy encompassed a multifaceted promotional approach. 
The attainment of academic empowerment was realized through a variety of ap-
proaches, including high-level conferences and systematic training programs. Concur-
rently, specialized academic departments were responsible for the organization of tens 
of thousands of professional training sessions on an annual basis in communities and 
grassroots areas. These initiatives systematically educated hospital physicians and
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established a triangular knowledge dissemination model, comprising enterprise, expert 
and WRA, ensuring precise transmission of scientific information from professional 
domains to target populations. 

In order to facilitate social mobilization and public health education, the enterprise 
allocated considerable resources to a range of comprehensive activities. These included 
the compilation of training materials, the production of educational posters and the-
matic video CDs, the organization of domestic exhibitions, and the establishment of 
hotlines and consultation websites. Collaborations with authoritative organizations, in-
cluding the All-China Women’s Federation, have enabled the enterprise to implement 
national public welfare projects, such as the “Farewell to Deformed Babies Assistance 
Project.” The strategic integration of public welfare initiatives with product promotion 
resulted in a significant enhancement of public awareness and trust. 

At the strategic level, the SCRIANEN folic acid tablets developed innovative risk 
protection and targeted support mechanisms to enhance market acceptance. The enter-
prise collaborated with People’s Insurance Company of China to introduce an insurance 
scheme that provided 8,000 RMB compensation to women who gave birth to children 
with NTDs despite regular supplementation [9]. This mechanism effectively addressed 
consumer concerns through economic risk sharing while establishing a novel pathway 
for market-based promotion of scientific achievements. Furthermore, the project im-
plemented a targeted support policy for high-risk groups, providing free SCRIANEN 
folic acid tablets to women with previous histories of NTDs in their pregnancies. This 
approach aimed to provide targeted protection and policy measures for the most vul-
nerable populations. 

Under this PPP framework, the enterprise successfully transformed SCRIANEN fo-
lic acid tablets from a mere pharmaceutical product into a health commodity possessing 
scientific authority and public brand image. This transformation was achieved through 
the implementation of an integrated strategy that incorporated academic leadership, so-
cial mobilization, and innovative marketing approaches. This comprehensive approach 
effectively translated scientific knowledge into market demand while ensuring deep 
penetration and efficient implementation of the SCRIANEN folic acid tablets promo-
tion strategy at the grassroots level, collectively shaping its monopolistic market posi-
tion during this phase. 

2.3 Promotion Outcomes 

The effectiveness of this PPP model was demonstrated by its remarkable scale and mar-
ket dominance. Geographically, the initiative underwent rapid expansion from several 
pilot counties to cover 27 provinces and 1,100 counties by the year 2000 [9]. In Chen-
zhou City, Hunan Province, the utilization rate of SCRIANEN folic acid tablets in-
creased from 2.84% to 33.64% between 2000 and 2005, with distribution volumes ris-
ing from 1,070 to 15,683 bottles during the same period. During the core phase of this 
PPP model, the SCRIANEN folic acid tablets captured approximately 90-95% of the 
folic acid market. Despite the paucity of specific inter-regional comparative data, this 
market dominance signified more than a mere commercial achievement; rather, it ex-
emplified the model’s unparalleled efficacy in achieving market penetration and
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establishing a trusted public health brand. This, in turn, ensured consistent and accurate 
delivery of this pivotal health intervention to the target population. 

The systematic promotion and expanded coverage of SCRIANEN folic acid tablets 
directly contributed to the effective reduction of NTDs incidence. This finding is sup-
ported by data from various geographical levels and timeframes. This tendency is sub-
stantiated and expanded upon by long-term macro-level surveillance. Data from repre-
sentative provinces (e.g., Hebei, Henan, Liaoning) and national aggregates collectively 
demonstrate a sustained and significant downward trend in NTDs incidence from 1997 
to 2008 (see Figure 1). The findings, which range from local to national levels and from 
short-term interventions to long-term tracking, consistently indicate that the promotion 
of SCRIANEN folic acid tablets has achieved significant progress in terms of coverage 
and acceptance.  
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Fig. 1. Trends in NTDs Incidence Rates Nationwide and in Representative Provinces, 
1997-2008. 

3 Theoretical Model 

3.1 Research Question 

The SCRIANEN folic acid tablets case presents an early-stage, distinctive PPP model 
for a preventive health product. This empirical phenomenon raises a pivotal theoretical 
question about the most effective design for public health initiatives. Which market 
structure most effectively overcomes high startup costs and maximizes population cov-
erage in the initial phase of disseminating a public health knowledge? This paper con-
structs a theoretical model to address this central research question. Assuming that 
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private firms must lead market education, would authorizing a single firm to form a 
monopoly or two firms to form a duopoly achieve greater population coverage? 

3.2 Model Setup 

In order to analyze the optimal market structure for the initial promotion of health prod-
ucts, we have developed a formal model based on the following assumptions. The 
model captures the core market failure inherent in health education: advertising creates 
consumer awareness, which constitutes a public good characterized by non-excludabil-
ity. Once a consumer learns about a product category through one firm’s advertising, 
they become a potential customer for all competitors, creating a classic free-rider prob-
lem. 

Firms convey full and truthful product information through advertising, which serves 
only an informative function and does not alter consumer preferences. Individual con-
sumers face prohibitively high costs when seeking information independently, so firm 
advertising is their sole source of knowledge. Without exposure to any advertising, 
consumers remain unaware of the product and will not purchase it. Advertising is a 
competitive tool, with each firm making independent, non-targeted investments [10, 
11]. 

We use a circular city model with a circumference of 2 to represent the market. Con-
sumers are uniformly distributed around the circle at a density of 1, and each consumer 
demands a maximum of one unit of the product. A consumer’s location indicates their 
ideal product variety. They derive a gross utility of 𝑣𝑣 from consuming their ideal vari-
ety. If they consume a variety located at a distance 𝑥𝑥 from their ideal variety, they 
receive a net utility of 𝑣𝑣 − 𝑝𝑝 − 𝑡𝑡𝑥𝑥, where 𝑝𝑝 is the price and 𝑡𝑡 is a parameter measur-
ing the disutility from variety mismatch. A small 𝑡𝑡 indicates that consumers view dif-
ferent varieties as good substitutes, while a large 𝑡𝑡 indicates poor substitutes. A con-
sumer will only purchase if they are aware of a brand and can obtain a positive net 
surplus. If they are aware of both brands, they will choose the one offering the higher 
net surplus. 

Let ∅𝑖𝑖 represent the advertising intensity of firm 𝑖𝑖, which is the proportion of con-
sumers reached by its advertisements. The cost of achieving coverage of ∅ is 𝐴𝐴(∅) =
𝑎𝑎∅2, where 𝑎𝑎 > 0. This implies that there are increasing marginal costs for a broader 
reach. Based on their reception of advertising, consumers are categorized into four mu-
tually exclusive groups: (i) ∅𝑖𝑖∅𝑗𝑗 : reached by both firms; (ii) ∅𝑖𝑖(1−∅𝑗𝑗): reached only 
by firm 𝑖𝑖; (iii) ∅𝑗𝑗(1− ∅𝑖𝑖): reached only by firm 𝑗𝑗; (iv) (1− ∅𝑖𝑖)(1 −∅𝑗𝑗): not reached 
by either firm. 

Finally, the marginal cost of producing the folic acid product is normalized to zero. 

3.3 Model Solution and Comparison 

This section derives equilibrium outcomes under monopoly and duopoly market struc-
tures. This is followed by a comparative analysis of market coverage. 
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Monopoly Market Structure.In a monopoly, the sole firm faces the demand 

𝐷𝐷1 = {∅1 (2 ∗ 𝑣𝑣−𝑝𝑝1
𝑡𝑡
) , 𝑖𝑖𝑖𝑖 𝑣𝑣 − 𝑡𝑡 < 𝑝𝑝1 ≤ 𝑣𝑣 − 𝑡𝑡

2
∅1 ∗ 2, 𝑖𝑖𝑖𝑖 𝑝𝑝1 ≤ 𝑣𝑣 − 𝑡𝑡

 (1) 

Incomplete Market Coverage. when 𝑣𝑣 − 𝑡𝑡 < 𝑝𝑝1 ≤ 𝑣𝑣 − 𝑡𝑡
2
 and 𝑣𝑣 < 2𝑡𝑡, the firm’s profit 

maximization problem is: 

max
𝑝𝑝1,∅1

𝜋𝜋1 = ∅1 (2 ∗ 𝑣𝑣−𝑝𝑝1
𝑡𝑡
) 𝑝𝑝1 − 𝑎𝑎∅12 (2) 

Solving the first-order conditions yields the following equilibrium: 
𝜕𝜕𝜕𝜕1
𝜕𝜕𝑝𝑝1

= 2∅1𝑣𝑣 − 4∅1𝑝𝑝1 = 0 (3) 

𝜕𝜕𝜕𝜕1
𝜕𝜕∅1

= 2
𝑡𝑡

(𝑝𝑝1𝑣𝑣 − 𝑝𝑝12)− 2𝑎𝑎∅1 = 0 (4) 

The equilibrium solution is: 

𝑝𝑝1 = 𝑣𝑣
2
 (5) 

∅1 = 𝑣𝑣2

4𝑎𝑎𝑡𝑡
 (6) 

Complete Market Coverage. When 𝑣𝑣 ≥ 2𝑡𝑡, the firm sets 𝑝𝑝1 = 𝑣𝑣 − 𝑡𝑡 and solves: 

max𝜋𝜋1 =
𝑝𝑝1 ,∅1

∅12(𝑣𝑣 − 𝑡𝑡) − 𝑎𝑎∅12 (7) 

The equilibrium solution is: 

∅1 = 𝑣𝑣−𝑡𝑡
𝑎𝑎

 (8) 

Duopoly Market Structure.In the case of a duopoly, we focus on complete market 
coverage. Firm 𝑖𝑖’s profit maximization problem can be expressed as: 

max
𝑝𝑝𝑖𝑖,∅𝑖𝑖

𝜋𝜋𝑖𝑖 = 2 (
𝑝𝑝𝑗𝑗−𝑝𝑝𝑖𝑖+𝑡𝑡

2𝑡𝑡
) 𝑝𝑝𝑖𝑖∅𝑖𝑖∅𝑗𝑗 + 2∅𝑖𝑖(1− ∅𝑗𝑗)𝑝𝑝𝑖𝑖 − 𝑎𝑎∅𝑖𝑖2 (9) 

Assuming symmetric equilibrium where𝑝𝑝∗ = 𝑝𝑝𝑖𝑖 = 𝑝𝑝𝑗𝑗  and ∅∗ = ∅𝑖𝑖 = ∅𝑗𝑗 , then: 

∅∗ (1− 𝑝𝑝∗

𝑡𝑡
) + 2(1 −∅∗) = 0 (10) 

𝑝𝑝∗∅∗ + 2𝑝𝑝∗(1− ∅∗)− 2𝑎𝑎∅∗ = 0 (11) 

The symmetric Nash equilibrium yields: 

∅∗ = 2𝑡𝑡
√2𝑎𝑎𝑡𝑡+𝑡𝑡

= 2√2𝑎𝑎𝑡𝑡
√2𝑎𝑎𝑡𝑡+2𝑎𝑎

 (12) 
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The joint market coverage under duopoly is: 

∅2 = 1− (1− ∅∗)2 = 8𝑎𝑎√2𝑎𝑎𝑡𝑡

(√2𝑎𝑎𝑡𝑡+2𝑎𝑎)
2 (13) 

Market Coverage Comparison.Setting 𝑎𝑎 = 1 to focus on structural effects, we can 
compare the market coverage between monopoly and duopoly. 

If ∅1 > ∅2, then: 

𝑣𝑣 > 𝑡𝑡3+2𝑡𝑡2+2𝑡𝑡2√2𝑡𝑡+4𝑡𝑡√2𝑡𝑡

(𝑡𝑡+√2𝑡𝑡)
2  (14) 

𝑣𝑣 ≥ 2𝑡𝑡 (15) 

Figure 2 illustrates the parameter regions where the monopoly achieves superior 
coverage compared to the duopoly. 
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Fig.2. 𝑣𝑣 − 𝑡𝑡 function graph under complete market coverage. 

The analysis reveals that the monopoly yields higher market coverage (∅1 > ∅2) 
across a wide parameter range, particularly when product differentiation is small, a 
characteristic typical of standardized micronutrients such as folic acid. As 𝑡𝑡  ap-
proaches 0, duopoly firms drastically reduce their advertising expenditure due to com-
petitive pressures, whereas the monopolist continues to invest substantially in advertis-
ing, as they internalize the full benefits of these expenditures. Temporary monopoly 
authorization can be socially optimal for achieving maximum population coverage dur-
ing the initial market-building phase of public health products. 

3.4 Key Findings from the Model 

The theoretical model yields two pivotal findings that provide rigorous economic jus-
tification for the SCRIANEN folic acid tablets case. 
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Firstly, under a wide range of parameters, particularly the low product differentiation 
characteristic of a standardized micronutrient such as folic acid, a monopoly results in 
significantly higher market coverage than a duopoly. Since the monopolist is capable 
of internalizing the full benefit of its advertising investment and therefore chooses a 
substantially higher level of promotional effort. 

Secondly, and more profoundly, the model demonstrates that a temporary monopoly 
can be the socially optimal strategy during the initial phase of public health promotion. 
This effectively solves the core market failure caused by positive externalities in health 
education. By granting exclusive market rights, the policy ensures that the pioneering 
firm can recoup its substantial initial investment in creating the market, thereby provid-
ing the necessary incentive to overcome the free-rider problem. This arrangement lev-
erages economies of scale in knowledge dissemination, avoids the inefficiencies of du-
plicated advertising and enables crucial health information to be delivered to the target 
population as efficiently as possible. 

4 Limitations and Challenges 

Although the SCRIANEN folic acid tablets case’s PPP model was highly effective in 
achieving rapid market penetration and scale, critical examination reveals three limita-
tions that constrained its equitable and sustainable implementation. Firstly, the model’s 
reliance on market mechanisms created significant equity barriers. The monopolistic 
pricing strategy of the for-profit enterprise placed SCRIANEN folic acid tablets beyond 
the financial reach of many low-income families, particularly in rural areas. Secondly, 
substantial implementation gaps emerged at the grassroots level due to capacity con-
straints within the frontline workforce, with promotion efforts being particularly weak 
in remote areas and some regions experiencing complete neglect. Thirdly, the model 
was highly vulnerable to external policy changes due to its over-reliance on specific 
administrative channels. The abrupt nationwide cancellation of mandatory premarital 
check-ups in 2003 severed a primary state-facilitated channel for education and distri-
bution, causing catastrophic collapse in SCRIANEN folic acid tablets distribution and 
pre-pregnancy usage rates.  

5 Discussion and Policy Implications 

The SCRIANEN folic acid tablets case reveals a distinctive public-private partnership 
model in healthcare. In this model, the private sector’s role extends beyond mere ser-
vice contracting to actively creating and shaping markets for public health goods
through extensive education and channel development. By granting temporary market 
exclusivity, it effectively incentivizes private enterprises to overcome the free-rider 
problem in health knowledge dissemination, thus achieving rapid population coverage 
and reduced incidence rates of neural tube defects (NTDs) in target regions through 
concentrated promotional efforts. 

However, this demonstrated efficiency came at the cost of equity, revealing a funda-
mental trade-off between the objective of rapid scaling and that of universal coverage. 
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The monopolistic pricing mechanism created accessibility barriers that effectively ex-
cluded economically disadvantaged groups from initial coverage. This directly in-
formed China’s subsequent policy evolution, culminating in the 2009 National Folic 
Acid Supplementation Project, which provided free folic acid tablets to rural WRA, 
marking a strategic shift from pure efficiency orientation toward equity prioritization. 

The SCRIANEN folic acid tablets case provides a valuable roadmap for developing 
countries seeking to rapidly launch public health initiatives, especially in micronutrient 
supplementation and vaccine introduction. The core insight that time-bound market ex-
clusivity can stimulate private investment to overcome initial market failures in health 
education has broad applicability. However, this approach requires important imple-
mentation caveats. Policymakers must proactively integrate complementary equity
measures, such as targeted subsidies or free provision for vulnerable groups. By learn-
ing from the successes and limitations of the SCRIANEN folic acid tablets case, global 
health practitioners can design hybrid models that combine private-sector efficiency 
with a commitment to equity and sustainability. 

6 Conclusion 

This study has outlined the workings, rationale, and consequences of China’s 
SCRIANEN folic acid tablets case, operating as a distinctive PPP model. Through a 
mixed-methods analysis combining historical case study and economic modeling, we 
demonstrated that granting temporary monopoly rights to a single enterprise was a stra-
tegically sound and economically efficient solution for overcoming the initial market 
failure of public health education. This arrangement successfully catalyzed rapid, large-
scale market penetration and contributed to a reduction in neural tube defects.  

The fundamental lesson from the SCRIANEN folic acid tablets case is clear: a well-
designed, time-bound PPP can be a powerful catalyst for launching public health initi-
atives, though its success should not be evaluated solely through market share metrics. 
Its true success should be measured by a timely and deliberate transition toward policy 
frameworks ensuring universal and equitable coverage, as exemplified by China’s sub-
sequent implementation of a national free supplementation program. Although this 
model offers a valuable framework for the implementation of global health, its appli-
cation requires critical awareness of inherent constraints and sustained dedication to 
achieving equitable and sustainable outcomes. 
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