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Abstract
Background
Introducing more generics has been a successful strategy for lowering pharmaceutical prices and expenditure. However, the effect of the strategy depends on the pricing schemes for generics. We aimed to update the South Korean generic markets in terms of effective competition, and to examine the effects of number of manufacturers and price variance on pharmaceutical expenditure.

Methods
We constructed balanced panel data provided by the Health Insurance Review and Assessment Service covering 726 reimbursed substances from 2019 to 2023. We developed original indicators to analyze the generic markets: the maximum-minimum price variance (MMPV) and the maximum-weighted price variance (MWPV). Panel regression with fixed and time-fixed effects was used.

Results
Over the study period, the number of manufacturers increased from 17.81 in 2019 to 20.98 in 2020 and then decreased to 18.70 in 2023. The MMPV increased from 204.70 in 2019 to 230.07 in 2022 and then decreased slightly to 225.34 in 2023. The MWPV increased from 59.70 in 2019 to 72.58 in 2023. Two types of segmented markets were noteworthy: low use of low-cost generics with sufficient manufacturers and high use of low-cost generics with insufficient manufacturers. In the fixed and time-fixed effects panel analyses, the MWPV presented a negative association with the number of manufacturers and a positive association with the MMPV.

Conclusions
A newly introduced tiered pricing scheme, designed to differentiate generic prices, was associated with a decrease in the number of manufacturers and an increase in price dispersion. The pricing schemes for generics should be designed with price variance in mind and limit the number of too many generics in South Korea.

Supplementary Information
The online version contains supplementary material available at https://​doi.​org/​10.​1186/​s13561-024-00545-z.
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Introduction
Rising pharmaceutical expenditure, which accounts for a significant proportion of health expenditure, is a major concern for health systems in most developed countries [1]. Health systems have emphasized competition as a means of managing expenditure [2]. Competition between manufacturers can lead to lower prices and more efficient use of resources [3]. Introducing more generics has been a successful strategy for lowering price and expenditure [4]. However, the effect of the strategy depends on the pricing schemes for generics.

The effect of the increased number of generics on pharmaceutical expenditure has been well reported in the US market, where the price of generics can be freely set [4–6]. Much of the literature reports that the number of manufacturers affects a change in the price of generics and pharmaceutical expenditure [7–9]. Median generic-to-brand price ratios and their ranges were associated with the number of manufacturers [6–8]. The US market shows effective generic competition, including sufficient market entrants, dramatic price reductions, large shifts in prescription of low-cost generics, and significant uptake of generics [6–9]. However, ineffective generic competition was also observed in the specialty and orphan drug markets [10–12]. These markets reported fewer market entrants, smaller-than-expected price reductions, and marginalized uptakes of generics.
Pricing of pharmaceuticals in South Korea
South Korea has introduced a unique National Health Insurance (NHI) system that covers 97% of the population. Prescription drugs are reimbursed by the NHI. The reimbursed prices of new drugs and their generics are regulated. For generic drugs, South Korea had adopted the same compound, same maximum reimbursed price scheme [13]. The maximum reimbursed price of generics is set by regulation, regardless of the order of entry. Note that manufacturers can freely set the reimbursed price of the drug below the maximum reimbursed price. However, the scheme had not provided incentives for manufacturers to compete with prices below the regulated maximum reimbursed price [5, 14]. The price of generics is fixed at the maximum reimbursed price [15], which is a feature of the South Korean market.
In July 2020, the government revised the pricing model for new generic drugs to address ineffective competition [16]. The revised model is a tiered pricing model, which sets the price of generics according to the generic development effort and the order of market entry. Two requirements for generic development efforts are biological equivalence testing and registration of the active pharmaceutical ingredient. For generics entering the market before the 20th, the price of the new generic is determined by the number of requirements met. The price of generics that meet both requirements is 53.55% of the price of the originator product before generic entry. The price of generics that meet one or none of the requirements is 45.52% and 38.69% of the price of the originator product, respectively. For generics entering the market after the 20th, the generic price will be 85% of the lowest. The tiered pricing model is expected to link the number of generics to price reductions. The revised pricing model will be implemented in September 2023 for generics launched before July 2020.
The South Korean market is characterized by many generic manufacturers with rare price competition [15, 17–19]. The association between the number of generic manufacturers and price variance has been reported [18]. However, the literature has several limitations. First, it does not consider the context of generic markets in South Korea. The market, where the maximum reimbursed price of generics is set by regulation, does not provide sufficient incentives to compete with prices below the regulated maximum reimbursed price [14, 20, 21]. The cheapest generic would be an outlier in the South Korean market, indicating that price dispersion does not reflect the true dispersion of generic prices. Second, generic sales information was not used, resulting in a lack of understanding of the use of low-cost or high-cost reimbursed generics. The lack of sales data made it difficult to understand the impact of the increased number of generics and their price dispersion on pharmaceutical expenditure. Third, a cross-sectional approach was used to analyze the association between the number of generics and price variance. This approach may have made it difficult to interpret the results as causal.
To address these limitations, this study updates the generic drug markets in South Korea. This study aims to analyze the generic markets in terms of effective competition and to examine the effect of the number of manufacturers and price variance on pharmaceutical expenditure. To this end, we developed original indicators to analyze the markets and constructed panel data to conduct a panel analysis to control for unobserved variables [22].


Method
Data sources
This study merged two datasets provided by the Health Insurance Review and Assessment Service (HIRA) to construct balanced panel data for substances that had reimbursed from 2019 to 2023. First, the list of all drugs reimbursed by the National Health Insurance Service (NHIS) was retrieved [23]. The list contains information on reimbursed drugs, including the generic and proprietary name of the drug, its strength, route of administration, manufacturer, and reimbursed price. The list categorizes drugs according to their generic name, strength, and route of administration. We have defined the drugs in the same categories as the substance. HIRA updates the list monthly and publishes it on the website. From 2019 to 2023, we selected 1 July each year to retrieve the list. Second, we obtained the weighted price of the substance, which reflects the selection of drugs of the same substance [24]. HIRA updates the weighted price of the substance containing at least three reimbursed drugs three times a year, including the first half, second half, and annual. We selected the annual data for each year to obtain the list. The annual data allowed us to obtain a stable weighted price of the substance. The construct dataset excludes parallel traded medicines that are not currently available in South Korea, and includes generic drugs produced by originator companies.

Study design
Original indicators
Figure 1 shows the original indicators used in this study. First, we developed the Maximum-Weighted Price Variance (MWPV), calculated as the difference between the maximum reimbursed price and the weighted reimbursed price of the substance divided by the maximum reimbursed price in thousands. The MWPV reflects the degree of utilization of low-cost or high-cost reimbursed drugs within the same substance, complementing sales data. Next, we developed the Maximum-Minimum Price Variance (MMPV), calculated as the difference between the maximum and minimum reimbursed price of the substance divided by the maximum reimbursed price in thousands. The MMPV reflects price dispersion and/or the degree of competition in terms of discounted price. Using these two indicators, we calculated the Price Variance Ratio (PVR) by dividing the MWPV by the MMPV. The PVR is a standardized version of the MWPV.[image: ]
Fig. 1Original indicators used in the study



Other variables
Based on the literature analyzing pharmaceutical markets in South Korea [17, 18, 25], we used a number of variables to understand the characteristics of the substance and perform subgroup analyses: anatomical therapeutic chemical (ATC) classification, route of administration, year of first approval, and maximum reimbursed price of the substance. These variables are expected to categorize the substance according to their characteristics. The ATC classification of the substance was merged from the dataset provided by the HIRA [26] and categorized as follows: Alimentary tract and metabolism/Blood and blood forming organs/Cardiovascular system (A/B/C), Antiinfectives for systemic use/Antineoplastic and immunomodulating agents (J/L), Musculo-skeletal system/Nervous system (M/N), and other. The route of administration was categorized as oral, injection, and other. The year of first approval of the substance was categorized as before 1990, 1991–2000, 2001–2010, and after 2011. In South Korea, medicines enter the market following regulatory approval and reimbursement decisions. In 2007, a positive list system was introduced that defines prescription drugs that are reimbursed by the NHI [27]. We used the year of first approval rather than the year of reimbursement decisions to correctly categorize drugs. The maximum reimbursed price was categorized as less than KRW 1 K (USD 0.74), 1–10 K (USD 0.74–7.4), 10-100 K (USD 7.4–74), and more than 100 K (USD 74). We used the maximum reimbursed price in 2019 to categorize the substance.


Statistical analysis
This study used descriptive and panel analyses. Descriptive analysis was used to present trends in the mean number of manufacturers, MMPV, MWPV, and PVR from 2019 to 2023. Trends were also presented by ATC classification, route of administration, year of first approval, and maximum price. We segmented the markets into four types according to the number of manufacturers and PVR: A) high use of low-cost generics with sufficient manufacturers, B) low use of low-cost generics with sufficient manufacturers, C) low use of low-cost generics with insufficient manufacturers, and D) high use of low-cost generics with insufficient manufacturers.
MWPVit = β0 + αi + γt + β1*Nit + β2*MMPVit + εit
MWPV: maximum-weighted prive variance;
MMPV: maximum-minimum prive variance;
N: number of manufacturers
We used panel analysis to examine the effect of the number of manufacturers and their price variance on the selection of low-cost medicines. Panel analysis allows us to control for heterogeneity of substances and to identify effects that could not be detected from cross-sectional data [22, 28]. We constructed balanced panel data to control for unobserved variables that could bias the estimation. Based on the results of the Hausman test, the relationships between MWPV and the two independent variables (number of manufacturers and MMPV) were analyzed using panel regression with fixed effects (FE) and time-fixed effects [28]. The model controls for all observed time-variant and time-invariant variables and unobserved time-invariant variables. Finally, we estimated heteroskedasticity-consistent covariance after confirming the result of the Breusch-Pagan test [28]. The results of the pooled OLS and FE models are presented as the main analysis. For sensitivity analyses, we separated the markets according to their characteristics and performed FE regressions with heteroskedasticity-consistent covariance for each market.


Results
Subjects of the study
The number of substances included in the study was 726. Many of the substances were A/B/C (n = 249, 34%) in the ATC classification, oral forms (n = 448, 62%), approved 2001–2010 (n = 264, 32%), and price less than KRW 1 K (n = 464, 64%).

Descriptive analysis
We present the trends in the number of manufacturers, MMPV, and MWPV from 2019 to 2023. Table 1 shows the mean number of manufacturers of substances and their standard deviation by type and year. The mean number of manufacturers increased from 17.81 in 2019 to 20.98 in 2020 and then decreased to 18.70 in 2023. The mean number of manufacturers was consistently high for substances with ATC classification A/B/C, oral forms, year of first approval 2001–2010, and price less than KRW 1 K. In contrast, the mean number of manufacturers was consistently low for substances in injectable forms and prices above KRW 100 K.
Table 1Number of manufacturers of substances by type and year


	 	2019
	2020
	2021
	2022
	2023

	Mean (SD)
	Mean (SD)
	Mean (SD)
	Mean (SD)
	Mean (SD)

	17.81 (23.91)
	20.98 (28.19)
	20.97 (27.88)
	19.99 (26.7)
	18.70 (25.65)

	ATC
	A/B/C
	249 (34%)
	22.98 (29.74)
	27.34 (34.63)
	27.33 (34.25)
	26.06 (32.63)
	24.55 (31.59)

	J/L
	122 (17%)
	17.61 (21.00)
	19.97 (24.69)
	19.80 (24.17)
	18.70 (23.22)
	17.07 (21.98)

	M/N
	184 (25%)
	14.18 (20.50)
	17.22 (25.02)
	17.15 (24.81)
	16.56 (24.18)
	15.78 (23.57)

	Others
	171 (24%)
	14.33 (17.78)
	16.49 (20.91)
	16.64 (20.76)
	15.77 (19.71)
	14.50 (18.16)

	Route
	Oral
	448 (62%)
	23.51 (28.39)
	28.16 (33.21)
	28.05 (32.83)
	26.75 (31.47)
	25.13 (30.32)

	Injection
	203 (28%)
	7.97 (7.30)
	8.48 (8.76)
	8.57 (8.82)
	8.19 (8.34)
	7.56 (7.69)

	Others
	75 (10%)
	10.39 (8.23)
	11.93 (9.55)
	12.21 (9.52)
	11.57 (9.16)
	10.49 (8.62)

	Year of first approval
	before 1990
	182 (25%)
	11.62 (16.46)
	12.78 (19.32)
	12.60 (19.10)
	12.05 (18.39)
	11.25 (17.58)

	1991–2000
	191 (26%)
	19.64 (25.89)
	22.89 (30.93)
	22.73 (30.73)
	21.99 (30.06)
	20.83 (29.22)

	2000–2010
	264 (36%)
	22.86 (27.72)
	26.75 (32.00)
	26.52 (31.54)
	24.97 (29.82)
	23.33 (28.59)

	after 2011
	89 (12%)
	11.57 (14.39)
	16.53 (19.68)
	17.80 (19.69)
	17.16 (18.67)
	15.63 (17.34)

	Price
	1,000 or less
	464 (64%)
	22.15 (27.92)
	26.55 (32.77)
	26.29 (32.38)
	25.01 (31.05)
	23.49 (29.91)

	1,001–10,000
	187 (26%)
	10.72 (11.63)
	11.80 (13.12)
	12.30 (13.58)
	11.79 (12.99)
	10.83 (12.21)

	10,001–100,000
	57 (8%)
	9.42 (8.12)
	10.53 (10.75)
	10.67 (10.83)
	10.44 (10.48)
	9.70 (9.53)

	Over 100,000
	18 (2%)
	6.28 (3.06)
	6.00 (2.81)
	6.28 (2.89)
	6.06 (2.82)
	5.50 (2.55)


ATC Anatomical therapeutic chemical classification, SD Standard deviation



Supplementary Table 1 shows the mean MMPV of substances and their standard deviation by type and year. The MMPV increased from 204.70 in 2019 to 230.07 in 2022 and then decreased slightly to 225.34 in 2023. The MMPV was consistently high for substances with ATC classification J/L, oral forms, year of first approval before 1990, and price less than KRW 1 K. In contrast, the MMPV was consistently low for substances in ATC classification Others, other routes of administration, year of first approval after 2011, and price KRW 10–100 K. Supplementary Table 2 shows the mean of MWPV of substances and their standard deviation by type and year. The MWPV increased from 59.70 in 2019 to 72.58 in 2023. The MWPV was consistently high for substances with ATC classification M/N, injectable forms, year of first approval before 1990, and price above KRW 100 K. In contrast, the MWPV was consistently low for substances with ATC classification A/B/C and a year of first approval after 2011.
Figure 2 presents the PVR of substances by type and year. The first graph in the first row shows the overall PVR and the separate PVR by route of administration and year. The overall PVR varied from 0.27 in 2022 to 0.33 in 2023. In general, the PVR of injectable drugs was higher than that of oral drugs. Similarly, the PVR of drugs with ATC classifications J/L and M/N was higher than that of drugs with ATC classifications A/B/C. More recently approved medicines and cheaper medicines tended to have decreased PVR values.[image: ]
Fig. 2Maximum-weighted and maximum-minimum price variance ratio of substance by type and year


Figure 3 shows the markets according to the number of manufacturers and the PVR. The mean number of manufacturers and the PVR for 726 substances were 19.69 and 0.30, respectively. To simplify the figure, the values for each market are presented as averages over the years. A breakdown of the markets with specific values for each year can be found in Supplementary Fig. 1–4. Two types of markets are noteworthy: low use of low-cost generics with sufficient manufacturers (type B) and high use of low-cost generics with insufficient manufacturers (type D). Type B markets include substances with ATC classifications A/B/C, oral forms, price less than KRW 1 K, and year of first approval between 2001 and 2010. Type D markets include substances with ATC classifications J/L and M/N; injectable forms; prices between KRW 1-10 K, 10-100 K, and over 100 K; and year of first approval before 1990.[image: ]
Fig. 3Separated markets according to the number of manufacturers and PVR



Main and sensitivity analyses
Table 2 shows the results of the pooled OLS and FE regressions. The models are estimated with robust standard errors. The MWPV presented a negative association with the number of manufacturers and a positive association with the MMPV. However, the estimate was reduced when using FE models. In the sensitivity analyses, the effects of number of manufacturers and MMPV on MWPV varied according to the characteristics of the markets.
Table 2Factors affecting maximum-weighted price variance of substances


	 	Fixed Effects 
	Pooled OLS

	Number of Manufacturers
	Max-Min Price Variance
	Number of Manufacturers
	Max-Min Price Variance

	Estimate
	SE
	P
	Estimate
	SE
	P
	Estimate
	SE
	P
	Estimate
	SE
	P

	All
	-0.54
	0.1702
	0.0013
	0.18
	0.0268
	<.0001
	-0.93
	0.0434
	<.0001
	0.29
	0.0098
	<.0001

	ATC
	A/B/C
	-0.04
	0.1891
	0.8286
	0.06
	0.0236
	0.0102
	 
	J/L
	-1.75
	0.6562
	0.0078
	0.24
	0.0688
	0.0004

	M/N
	-0.22
	0.2879
	0.4401
	0.09
	0.0298
	0.0023

	Others
	-1.26
	0.5458
	0.0209
	0.31
	0.0514
	<.0001

	Route
	Oral
	-0.24
	0.1483
	0.1076
	0.09
	0.0221
	0.0001

	Injection
	-1.99
	1.1179
	0.0748
	0.23
	0.0724
	0.0014

	Others
	0.82
	1.8992
	0.6679
	0.34
	0.0683
	<.0001

	Year of first approval
	before 1990
	-0.42
	0.5886
	0.4743
	0.15
	0.0586
	0.0121

	1991-2000
	-0.71
	0.4661
	0.1263
	0.17
	0.0572
	0.0037

	2000-2010
	-0.56
	0.2413
	0.0212
	0.21
	0.0461
	<.0001

	after 2011
	-0.21
	0.2762
	0.4451
	0.21
	0.0461
	<.0001

	Price
	1000 or less
	-0.34
	0.1579
	0.0339
	0.15
	0.0301
	<.0001

	1001-10000
	-1.83
	0.7948
	0.0215
	0.20
	0.0682
	0.0041

	10001-100000
	-2.71
	1.1714
	0.0215
	0.27
	0.0732
	0.0003

	Over 100000
	3.90
	4.3877
	0.3787
	0.13
	0.1086
	0.2383






Discussion
Summary of findings
Several findings are noteworthy. First, we found that the number of manufacturers tended to decrease over the study period, while MMPV and MWPV tended to increase. Although the number of manufacturers has decreased, the generic market competition in South Korea has evolved effectively after introducing a tiered pricing scheme. Second, we introduced a new variable, PVR, and used it to categorize markets into four types. Two types of markets are noteworthy. Type B markets represent low use of low-cost generics with a sufficient number of manufacturers. Type D markets represent high use of low-cost generics with an insufficient number of manufacturers. The type B market, indicating inefficient competition, includes substances with ATC classification A/B/C, oral forms, price less than KRW 1 K, and year of first approval 2001–2010. Third, we used panel analysis to examine the effect of number of manufacturers and price variance on pharmaceutical expenditure. We found that MWPV was negatively associated with the number of manufacturers and positively associated with MMPV.

Impact of a tiered pricing model
The characteristics of generic markets are closely related to the pricing schemes. As explained, the South Korean government revised the pricing schemes for generics from a same compound, same maximum reimbursed price to a tiered pricing scheme in July 2020. The new pricing scheme is designed to limit the number of generics and differentiate the price of generics. The price of new generics entering the market after July 2020 will be set according to the generic development effort and the order of generic entry. In contrast, the price of generics entering the market before July 2020 will be changed in September 2023, according to the new pricing scheme. Under the new scheme, the price of new generics entering the market after the 20th would be 85% of the lowest price. The price of the cheapest generic will continue to fall to an unprofitable level for manufacturers as more generics enter the market. Our observations show that the tired pricing has been effective in reducing the number of generics and increasing price dispersion among generics.

Segmenting generic markets for tailored policy options
Generic markets vary greatly depending on the characteristics of the originator drug. This study proposed the PVR and number of manufacturers as key variables for segmenting generic markets. We defined four types of markets and provided insights for tailored policy options to manage generic markets.
Supplementary Fig. 2 shows the characteristics of the oral and injectable markets. Injectables are administered directly into a blood vessel and their quality is a major concern [29–31]. For this reason, generic penetration in injectable forms has been lower than in oral forms, with generic penetration rates of 33% and 17% respectively [32]. However, the increased penetration of oral generics has not led to a reduction in expenditure due to their high reimbursed price. These findings suggest that the oral generics market can maximize cost savings if an effective pricing model is implemented.
Supplementary Fig. 3 shows the evolution of generic markets. The market with first approval after 2011 indicates an emerging market, whereas the market with first approval before 1990 indicates a mature market. In the emerging market, the number of manufacturers and the PVR were 15.73 and 0.24, respectively. As the market developed, these variables increased in the next decade, but then decreased in the following two decades. These findings suggest that timely generic entry is an urgent issue for the emerging market [33, 34]. Several policy options could be implemented to improve generic entry in the emerging market [35]. The regulatory authority should maximize scientific and regulatory clarity regarding generics [36], while manufacturers should improve the efficiency of the generic development and approval process [37].
Supplementary Fig. 4 describes the negative relationship between the number of manufacturers and the PVR when the markets are categorized by price. We found inefficient competition in the market where the price of a branded drug was less than KRW 1 K and efficient competition in the market where the price of a branded drug was more than KRW 100 K. These findings may be explained by the cost-sharing schemes for prescription drugs and the price-conscious behaviors of patients and physicians [38–40]. In South Korea, a patient pays 30% of the total pharmaceutical expenditure [41]. The cost-sharing for drugs costing less than KRW 1 K would be less than KRW 300, and a 10% price variation would reduce the cost-sharing for patients by KRW 30, which is 3% of the drug price. In this situation, patients and physicians would not be price-sensitive. However, for a drug costing KRW 100 K, the difference in cost-sharing would be KRW 3 K. In this situation, patients and physicians would be price-sensitive. A discounted co-insurance program or a subsidiary for selecting low-cost generics could be introduced to address this issue.

Managing the number of generics without hindering price variance
This study examined the associations between the selection of low-cost generics and other variables, including number of manufacturers and price variance. In the US market, the number of generics has been associated with a dramatic price reduction and a large shift in the prescription of lost-cost generics [6]. It is realistic to assume that the number of manufacturers in South Korea is positively associated with the selection of low-cost generics. However, this study found that the selection of low-cost generics was negatively associated with the number of manufacturers and positively associated with price variance.
The negative association between selection of low-cost generics and number of manufacturers reflects the pricing system for generics in South Korea. The same compound, same maximum reimbursed price scheme did not provide sufficient incentives for manufacturers to compete with prices below the regulated maximum reimbursed price [5, 14]. The price of generics was fixed at the maximum price, even when many generics entered the market [15]. A newly introduced tiered pricing scheme still allows the same maximum reimbursed price for generics entering the market before the 20th generic. In addition, generic uptake in South Korea is delayed and limited compared to the US market [32]. Generic penetration has been reported to be around 30%, which is much lower than in the US market [32, 42]. Marginalized generic penetration does not provide an incentive for manufacturers to initiate price competition. The positive association between the selection of low-cost generics and price variance suggests that price competition may be associated with lower pharmaceutical expenditure in the South Korean market. The low-cost generics that were priced below the regulated reimbursed price behave like that of generics in the US market.
These positive and negative associations suggest that pricing schemes for generics should be designed with price variability in mind and limit the number of too many generics. The current tiered pricing scheme guarantees a same compound, same maximum reimbursed price for generics that enter the market before the 20th generic, if the generic meets the requirements. The cut-off point of 20 should be reduced to manage the number of too many generics.

Study limitations
This study used data provided by the HIRA and included 726 substances to analyze the generics markets in South Korea. The 726 substances include all substances that had reimbursed by the NHI from 2019 to 2023. The representative data and subjects included indicate that the results of the study can be generalized to all types of medicines in South Korea. However, this study has limitations. First, this study used MWPV, an aggregated data provided by the HIRA, to understand the selection of low-cost generics and pharmaceutical expenditures. However, aggregated data have limitations in explaining the selection of low-cost generics by patients and physicians. Second, we used annual data to analyze generic markets, which may not accurately reflect the entry of new generics or generic competition. However, the annual data allowed us to obtain a stable weighted price of the substance. Third, this study analyzed the generic market in South Korea, which is characterized by many manufacturers with rare price competition. The results of the study should be interpreted with caution. However, the lack of price competition among generics is a common phenomenon where the price of generics is regulated.


Conclusion
Introducing more generics has been a successful strategy for lowering pharmaceutical prices and expenditure. However, the strategy depends on the pricing schemes for generics. The South Korean government revised the pricing schemes for generics from a same compound, same maximum reimbursed price to a tiered pricing scheme in July 2020. A tiered pricing scheme, designed to differentiate generic prices, was associated with a decrease in the number of manufacturers and an increase in price dispersion. The selection of low-cost generics was positively associated with price variance and negatively associated with the number of manufacturers. The pricing schemes for generics should be designed with price variance in mind and should limit the number of too many generics in South Korea.
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