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Executive Summary

This study analyzes the macroeconomic and fiscal effects of greater efficiency
in medicines procurement in Colombia, using both static (computable) and
dynamic general equilibrium models. The findings indicate that implementing
an efficient drug procurement policy could reduce the total health system
spending, with potential savings of up to 8.4% in the short term and up to 10.8%
in the long term. These savings could be reinvested within the health system,
allocated to other sectors, or used to reduce tax burden on capital, consumption,
or social contributions. The latter option would increase production by up to 1.1%,
investment by 1.7% and consumption by 0.8%. Potential measures to achieve such
efficiency gains include promoting and purchasing generic drugs, conducting
joint procurement, and implementing price regulation.

JEL codes: C68, D58, E62, H21, H51, 11, 118.
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Introduction

Access to health care services in Latin America
and the Caribbean has improved over the

last decade, as shown by the Universal Health
Coverage Index, which increased from 58 to
76 between 2000 and 2021 (CEPAL, 2023).
However, health spending has also risen, from
6.6% to 7.9% of GDP in the last two decades
(Gutiérrez, Palacio, Giedion, & Distrutti, 2023).
Total health spending is expected to continue
increasing, driven by demographic changes,
technology, and the expansion of health
coverage (Rao et al., 2022). This has raised

growing concerns about financial sustainability.

In Colombia, this challenge is particularly
relevant, as the country's per capita health
expenditure significantly higher than the
regional average: USD $943 per capita between
2015 and 2019, compared to USD $667 on
average in Latin America and the Caribbean
(Goyeneche and Bauhoff, 2023). A key
component of health spending in Colombia is
spending on medicines, which reached COP 11
trillion in 2020, representing 19% of total health

spending and 1.1% of GDP (Gutiérrez et al., 2023).

This percentage is notably higher than the
Latin American and Caribbean average, where
spending on medicines represents around 16%
of health expenditure (Vargas, Rama, & Singh
2022).

Given this context, optimizing medicines
procurement without compromising coverage
or quality has become increasingly relevant
for the Colombian health system (Garber

& Sculpher 2011). Savedoff et al. (2023), for
example, propose strategies such as fostering
competition, regulating prices in non-
competitive markets, promoting the use of
bioequivalents or generics to reduce costs, and
linking payments to the efficiency and quality
of health services. However, little is known
about the macroeconomic and fiscal effects of
drug price regulation of in the country.

This study examines the macroeconomic and
fiscal effects of increasing efficiency in drug
procurement within the Colombian health
system. A general equilibrium approach is
applied using two models: a Computable
General Equilibrium Model (CGEM) and

a Dynamic General Equilibrium Model
(DGEM). The CGEM evaluates the impacts of
improved efficiency in drug procurement on
public health spending, the fiscal deficit and
economic growth, providing insights into the
financial sustainability of more efficient drug
purchasing policies. The DGEM, on the other
hand, analyzes the effects of different efficiency
scenarios on production, consumption, and
investment, offering insights into their long-
term implications.

Section 2 reviews relevant literature on
efficiency in health systems and specific
strategies to enhance it in medicines
procurement and use. Section 3 describes the
Colombian health system. Section 4 outlines
the methodology used to assess the fiscal and
macroeconomic effects of different efficiency
scenarios. The results are presented in Section
5. Finally, Section 6 explores policy options to
improve efficiency in drug procurement.
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Literature
review

A substantial body of international literature
examines health expenditure efficiency using
a range of methodologies. Among parametric
techniques, Stochastic Frontier models have
been widely applied (Grigoli & Capsules,
2018;Novignon & Lawanson, 2014;Varabyova

& Schreydgg, 2013).Data Envelopment
Analysis has been the dominant non-
parametric technique (Gayneche & Bauhoff,
2023;Bajaro et al.,, 2023;Garcia-Escribano et

al., 2022;Herrera & Ouedraogo, 2018;Sun et al.,
2017;Monterubbianesi et al., 2017;Steel et al.,
2017; Hsu, 2013). These approaches compare
health system inputs with outcomes, often
revealing large variations in efficiency across
and within countries. General findings from
this literature emphasize the need for improved
resource management and allocation of to
achieve better cost-benefit outcomes and
enhanced health results.

In Colombia, analyses of health spending
efficiency have gained prominence. Data
Envelopment Analysis (DEA) has been used to
assess the technical efficiency of Colombian
hospitals and other health service providers
(Botello Pefnaloza, 2014;Ruiz-Rodriguez et

al., 2016;Maza Avila et al., 2012;Murillo et al.,
2018;Espana et al., 2011). These studies highlight
regional and institutional variations in efficiency
and identify opportunities to enhance health
sector performance. Using Stochastic Frontier
Techniques, Melo-Becerra et al. (2023) also

found efficiency disparities among health
service providers, many of which faced financial
difficulties. Additionally, allocation issues have
been analyzed in other studies using inequality
indices and panel models (Espinosa et al.,
2022;Slavic-Schmalbach et al., 2008).

Health spending efficiency significantly
impacts the macroeconomy and public
finances (Darvas et al., 2018). Several studies
have employed stochastic dynamic general
equilibrium (DSGE) models to examine

the economic impacts of the health sector
through various approaches. Keshavarzi &
Horry (2023);Ani et al. (2020) andMcKibbin &
Fernando (2021)analyze the effects of health
shocks, such as disasters and pandemics. Atolia
et al. (2021) and Ehrlich & Yin (2013) examine
government policies and spending limits,
while Jung & Tran, (2008) as well as Radhika &
Elizabeth, (2008) explore the interplay between
public and private healthcare. Finally, Melo-
Becerra et al. (2023) apply computable general
equilibrium and stochastic dynamic models to
evaluate risks such as demographic changes
and the evolving patterns of chronic non-
communicable diseases.

The pharmaceutical sector plays a pivotal role
in health spending efficiency and has gained
increasing global importance (José et al., 2020;
Kumari, 2024). This has prompted greater
demand for strategies to improve efficiency
in drug spending. Norway implemented a
price regulation system for generic drugs
(Dalen et al., 2006), while Germany adjusted
drug prices based on clinical effectiveness
(Lauenroth et al., 2020). Denmark reformed its
reference price calculation (Kaiser et al., 2010)
and countries like Chile (Raventés and Zolezzi,
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2015) and Jordan have used joint procurement
to reduce drug prices (Al-Abbadi et al., 2009).
Additionally, the introduction of bioequivalents
(Allende et al,, 2024), and Health Technology
Assessment-based negotiations in

Ireland (McCullagh et al., 2014) have also
demonstrated significant benefits.

In Colombia, the inclusion of medicines in the
benefits plan has reduced prices and boosted
sales but has also led to higher prices and
volumes for drugs with limited competition
(Romero, 2017 and Arias et al., 2023). Price
regulation had mixed effects, reducing prices
in some cases while increasing them in others
(Bardey et al., 2021). Although price inflation
has slowed, real pharmaceutical spending has
doubled due to the “portfolio effect”, which
has also raised prices for unregulated products
(Prada et al., 2018 and Andia, 2018). Finally,
spending on high-cost medicines remains
substantial, suggesting the need for more
efficient alternatives to ensure the sustainability
of the health system (Gutiérrez et al. 2023).

ﬂe health
sector in
Colombia

The Constitution established that the
Colombian state must guarantee universal
access to health promotion, protection,
and recovery services. The General System

of Social Security in Health (SGSSS for its
Spanish acronym) was created by Law 100 of
1993 to provide this access and. Under this
system, health insurance is mandatory and
managed by Health Promoting Entities (EPS,
by its Spanish acronym) through two regimes:
subsidized and contributory'. These entities are
responsible for managing health insurance and
ensuring the provision of services, technologies,
and medicines to the population. They do so

by contracting with Health Service Provider
Institutions (IPS) in exchange for an annual
amount paid to the EPS for each affiliate,
known as the Capitation Payment Unit (UPC, by
its Spanish acronym) (Melo-Becerra et al., 2023).

The UPC value is calculated annually using
actuarial methodologies based on the benefits
covered by the health system and their costs
from the previous year. It is adjusted according
to criteria such as age, sex, geographical
location, and population projections. Thus, the
UPC represents the expected cost of the health
benefits to be financed and is determined

as a fixed amount per affiliate. It covers the
obligations of the Health System while allowing
a margin of profitability for insurers (Ministry of
Health and Social Protection, 2023). According
to Resolution 2366 of 2023, the UPC currently
covers 96.76% of all authorized medicines in
the country.

Since the creation of the SGSSS, various laws
and constitutional rulings have introduced
significant changes to the health system,
focusing on institutional adaptation,
sustainability, and financing improvements.
Notably, Law 1438 of 2011 established the
updating and unification of the benefits plan
between the two regimes, laid the groundwork
for a pharmaceutical policy, and allowed

'The contributory regime covers formal and independent workers who can pay, along with their families; affiliates contribute a percentage of
their monthly income. The subsidized regime provides health services to vulnerable populations that cannot afford to contribute to the health
system and is primarily financed by the government. Additionally, there is an exception regime that offers coverage to specific groups, such as
the Armed Forces, Police, and teachers, through special schemes that operate independently of the general SGSSS.

9
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Law 1517 of 2015 brought major changes, by
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Macroeconomic and Fiscal Effects of Increased Efficiency in Medicine

Procurement: A General Equilibrium Analysis of the Colombian Health System

an exclusion-based plan. This shift enhanced
access guarantees, defined a comprehensive
pharmaceutical policy, and implemented drug
price regulation.

Figure 1. Structural reforms to the SGSSS
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Source: Authors’ elaboration.

The health system includes several key
stakeholders. The Ministry of Health and

Social Protection acts as the regulatory and
governing body of the system. Entities such

as the National Superintendence of Health
and the National Institute of Drug and Food
Surveillance are responsible for the inspection,
surveillance and control of the EPS and IPS,

as well as establishments involved in the
production and marketing of health products

(Observatorio Fiscal Universidad Javeriana,
2022). The Administrator of Social Security
Resources in Health (ADRES, by its Spanish
acronym) centralizes and manages the system’s
funds for both regimes, transferring resources
from the UPC to the EPS and making direct
payments to some IPS? and territorial entities
for promotion and prevention programs
(Granger et al., 2023).

2The EPS are primarily responsible for paying the IPS according to their contractual agreements. ADRES directly pays the IPS in specific cases,
such as for high-cost services or treatments included in the Health Benefits Plan (PBS) that are not covered by the UPC.
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Beneficiaries in the contributory regime
contribute to the health system in proportion
to their income level, while companies also
cover a part of this insurance®. These resources
are used to partially finance the coverage of
beneficiaries in the subsidized regime. Fiscal
resources, including national revenues, taxes on

cigarettes and alcohol, the General System of
Participations* (SGP, by its Spanish acronym),
and resources from territorial entities, further
complement health system financing (Granger
et al.,, 2023). The 2023 health system budget
was COP 82 trillion, with 90% allocated to UPC
payments(ADRES, 2023).

Figure 2. General Operating Structure of the SGSSS
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3 Companies are exempt from contributing 8.5 points for workers with incomes of up to ten times the legal minimum wage.

4 The System of General Participation refers to the resources that are transferred from the nation to the territorial entities to finance basic
needs for health, education, drinking water and sanitation.
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All SGSSS affiliates are entitled to the same
Health Benefits Plan (PBS)," managed by the
EPS. In 2024, the PBS included 1,146 drugs

and active ingredients, approximately 2,500
procedures and 1,271 laboratory tests, all funded
through UPC resources. The Ministry of Health
updates the PBS annually and adjusts the UPC
value based on variables such as age, sex, and
geographic location(Arias et al., 2023).

Approximately 98.9% of the Colombian
population has health coverage, primarily
through the subsidized regime®. Other
significant health milestones include
improvements in indicators such as infant
mortality, which declined from 25 to 11 per
1,000 live births between 1995 and 2021 (Banco
Mundial, 2021) and pentavalent vaccination
coverage for children, which reached 94% in
2019 (MSPS, 2020).

Despite these advances, Colombia faces
considerable challenges, particularly in

health financing, which threaten the system'’s
sustainability and the preservation of recent
achievements. One key factor driving financial
pressure is the adoption of advanced health
technologies, including new medicines and
procedures, which generally drive up costs.
Gutiérrez and Gomez (2018) estimate that
technological changes accounted for 45%

to 67% of the increase in per capita health
spending in Colombia between 1996 and 2014.
Additional challenges include misallocation
of sector spending (Botello Pefaloza, 2014)
and inefficiencies in management and
governance(Espinosa et al., 2023).

To address these issues and manage fiscal
constraints, Colombia has implemented
several measures to control health spending,
particularly on medicines, technologies,

and procedures. Key initiatives include

the Maximum Value of Recoveries and the
Maximum Budgets, which set spending caps
for non-PBS health technologies based on
retrospective and prospective calculations
(Arias et al., 2023). Additionally, following the
National Pharmaceutical Policy guidelines

in CONPES 155 of 20127, the country began
implementing medicine price controls by
comparing international reference prices
(see Circular 18 of 2024 for further details).
Additionally, Law 1753 has facilitated the
determination of new medicine prices based
on therapeutic value, though this has yet to be
fully implemented (Castillo, 2021).

Methodology

This study evaluates the macro-fiscal effects of
implementing measures to enhance efficiency
in medicine procurement in Colombia. It first
estimates potential cost savings in medicine
expenditures, followed by an analysis of macro-
fiscal effects on both the health sector and the
overall Colombian economy using two general
equilibrium models®.

SUnder the jurisprudence stemming from the 2015 Statutory Health Law, Colombia has a comprehensive PBS that excludes only technologies
intended for aesthetic or cosmetic purposes, those not approved in the country, and those lacking sufficient clinical evidence. Additionally,
since the enactment of Law 100, individuals have used legal mechanisms, such as tutela actions, to obtain access to procedures and

medications not covered in the Benefits Plan.

¢ According to data from the Ministry of Health, at the end of 2023, 49.9% of the insured population was in the subsidized regime, 44.7% in the

contributory regime, and 4.2% in the exception regime.

7 It aims to promote policies that improve access, timely dispensing, quality, and appropriate drug use based on population needs, regardless

of individuals’ ability to pay.

8The CGEM and DGEM models were initially used to calculate the effects on health system spending and various macroeconomic variables
associated with risks facing the system, including demographic and morbidity pattern changes and rising service demand (Melo et. al., 2023).

| 12
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The initial analysis uses a Computable General
Equilibrium Model (CGEM) to evaluate impacts
on public health spending, the fiscal deficit,
and economic growth. This is supplemented
by a Dynamic General Equilibrium Model
(DGEM) which analyzes financing alternatives
and their effects on production, consumption,
investment, and the labor market over various
time horizons.

Data from the Drug Price Information System,
the Ministry of Health and Social Protection, and
the Administrator of Resources of the General
System of Social Security in Health (ADRES)

are used to examine the macroeconomic and
fiscal effects of efficiency measures in drug
procurement and their implications for the
sustainability of the health system.

4.1 Calculation of Drug Demand and
Potential Savings Scenarios

The demand for medicines in 2023 is calculated
using data on institutional transactions, sales,
and repayment/payment operations (see Annex
1for further details). Medicines are categorized
based on their inclusion in the PBS and
whether they are subject to price regulation.
As stipulated in Circular 06 of 2018, entities
must report the minimum and maximum unit
prices for medicine procurement monthly.
Here, an “efficient procurement” is defined

as a transaction conducted at the minimum
unit price—the lowest cost obtained by an
entity when procuring the same drug at
varying prices in a single month. Based on

this approach, three efficiency scenarios are
proposed:

(1) All purchases are efficient.

(2) Only purchases of regulated drugs are
efficient.

(3) Only purchases of unregulated drugs are
efficient®.

4.2 Computable General Equilibrium
Model (CGEM)

The CGEM simulates interactions among
various economic agents within markets

for goods, services, and factors. Households
allocate a fixed portion of their income to
savings, while government agencies—including
ADRES, the National Central Government

and local administrations—manage income
and expenses, generating residual savings.
Additionally, the economy receives foreign
funds to finance the current account in the
balance of payments, contributing to gross
capital formation. Savings availability serves as
a binding constraint on economic growth.

Figure 3 illustrates the interactions among
economic agents: households, firms, the
government, and the external sector. Black
arrows represent the supply of goods and
services, red arrows indicate demand from
various agents, yellow arrows reflect tax
payments, and blue arrows show income
received from taxes or factor income. Price
changes affect the value of the UPC (the annual
insurance premium paid per member).

® Potential savings in each scenario were calculated by comparing the total invoiced value in 2023 with the hypothetical value that would have
been invoiced if purchases had been made efficiently according to each scenario

13
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Figure 3. CGEM Outline
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The model’s simulations project the trajectory
of public health spending, the fiscal deficit,
and economic growth over a 17-year period
(2023-2040). Different scenarios are considered,
incorporating changes in demographic
patterns based on National Administrative
Department of Statistics projections, increases
in service demand due to new medical
procedures, and the raising costs associated
with Chronic Non-Communicable Diseases™.
Starting in 2024, the UPC is adjusted to account
for expected inflation and health system usage
growth factors.

4.3 Dynamic General Equilibrium Model
(DGEM)

The DGEM models an economy with two types
of households: high-skilled, who maximize
utility and have access to financial markets,
and low-skilled, who consume their daily labor
income and receive subsidies. Government
transfers, based on various financing schemes,
close the model. Aggregate demand comprises
consumption, investment, and net exports,
while government spending is funded by
consumption, capital, and labor taxes, while
maintaining a balanced budget.

© El aumento de los costos debido a cambios en las Enfermedades Crénicas No Transmisibles considera los escenarios presentados

en Melo et al., 2023.
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Production is divided between heterogeneous
firms in monopolistic competition and a
competitive firm that produces homogeneous
goods. Heterogeneous firms use capital and
labor to create intermediate goods, which

are aggregated to create the final good.
Government transfers to households vary by

group, according to health spending data for
Colombia. Employment and wages for high-
skilled workers adjust according to supply
and demand, while low-skilled labor earns an
exogenous minimum wage, with equilibrium
determined by firmm demand. Figure 4
illustrates the DGEM.

Figure 4. DGEM Outline
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Results

5.1 Demand for medicines

In 2023, 24.3% of total health spending",
equivalent to COP 20 trillion, was allocated to
medicines. Of this amount, 87.8% (COP 17.6
trillion) was spent on products included in the

PBS, while 9.2% (COP 1.8 trillion) went toward
medicines outside the PBS. Additionally, non-
regulated medicines accounted for 29.6% of
total medicine spending (COP 14.1 trillion), with
regulated medicines comprising the remaining
70.4% (COP 5.9 trillion).

Table 1 summarizes drug spending for the
baseline scenario and the three efficiency
scenarios outlined in section 4.1. Under the first
scenario, where all medicines are purchased

TIn 2023, total public health spending according to ADRES amounted COP 82.3 trillion.
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efficiently, the estimated savings amount
to 34.5% (COP 6.9 trillion) of total medicine
spending. In scenario 2, where efficient
procurement is applied only to regulated

medicines), potential savings would reach 23%
(COP 4.6 trillion). Under scenario 3, focusing on
non-regulated medicines, savings would reach
11.5% (COP 2.3 trillion).

Table 1. Drug spending by type and regulation (2023, COP trillion)

Efficient Procurement 1 Efficient Procurement 2 Efficient Procurement 3

Base
All medicines Regulated Non-regulated
Total Spending 20 13.1 15.4 17.7
Regulated 14.1 9.5 9.5 14.1
Non-regulated 5.9 3.6 5.9 3.6
PBS 17.6 12.0 13.8 15.8
Regulated 12.9 9.0 9.1 12.9
Non-regulated | 4.7 3.0 4.7 2.9
No PBS 1.8 0.5 1.0 1.3
Regulated 1.2 0.4 0.4 1.2
Non-regulated 0.6 0.1 0.6 0.1
Unclassified 0.6 0.6 0.6 0.6
Regulated 0.0 0.0 0.0 0.0
Non-regulated | 0.6 0.5 0.6 0.5
Savings (%)™ NA 34.5% 23.0% 11.5%

Source: Authors’ calculations based on information from the Commission for the Regulation of Drug Prices
Note: COP 0.6 trillion is not classified due to insufficient information.

In 2023, health spending reached 82.3 trillion,
representing 4.4% of GDP. Implementing an
efficient procurement policy for all medicines
could reduce total health spending to COP 75.4
trillion (4.1% of GDP), yielding potential short-
term savings of 8.4%".

5.2 CGEM

This study uses the CGEM to assess the effects
of an efficient drug procurement policy on
public health spending and the fiscal deficit.
Table 2 summarizes the simulation results

for the baseline and the three efficient
procurement scenarios, detailing the evolution
of contribution income, health service
spending, and the deficit to be covered by the
general government'™. Panel A presents the
baseline scenario, while Panels B, C and D show
results for scenarios for efficient procurement
applied to all, regulated medicines, and non-
regulated medicines, respectively. Table

3 outlines the variations in the General
Government (GG) deficit under each scenario
for 2024, 2030 and 2040.

2The savings are calculated by taking the difference between the Total Expenditure of medicines in 2023 and the value that would have been

invoiced under each of the efficient procurement scenarios.

¥ The reduction from 4.4% of GDP to 4.1% of GDP represents a decrease of 8.4%.

“The deficit is determined as the difference between resources from contributions and other system revenues and the expenses required for
health service provision. This deficit must be covered by the General Budget of the Nation and the resources of territorial entities.
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Table 2. Revenues, Expenditures and Deficits of the Health System: Results of Simulations

Panel A. Baseline Scenario Panel B. Eff |c|er-|t Procurement:
All Medications

2030 2040 2024 2030 2040

$MM | %PIB| $MM | %PIB | $MM | %PIB | 15150 [VA2 =RE =300 2 s =0 | e 2] | =

Contributions
and other rev.

Health benefits

39,356 | 2.1% [60,809| 2.0% [129,677| 2.0% |39,409| 2.1% | 61,539 | 2.0% |133,587| 2.0%

92,857 | 5.0% |196,090| 6.6% [476,052| 7.4% |85,269| 4.6% [180,082| 6.0% |437,222| 6.6%

expenses
E:ft'r‘::gg"ered 53,502 | 2.9% | 135,281 | 4.5% [346,375| 5.4% |45:860| 2.5% 118,542 3.9% [303,635| 4.6%
Panel C. Efficient Procurement: Panel D. Efficient Procurement:
Regulated Non-regulated
2024 2030 2040 2024 2030 2040
$MM |%PIB| $MM | %PIB | $MM | %PIB | 177 (A =0 VLA 2 =0 L A 2=
Contributions | ., 2o | 510, | 61311 | 2.0% | 132,374 | 2.0% | 39,373 | 21% | 61040 2.0% | 130,924 | 2.0%

and other rev.
Health benefits

87,656 | 4.8% 185117 | 6.2% |449,438| 6.9% |90,470| 4.9% [191,055| 6.4% [463,840| 7.2%

expenses

E;ft'r“’:gg"e'ed 48,264 2.6% 123,807 41% |317,064 | 4.9% |51,098 | 2.8% [130,015| 4.3% [ 332,916 | 5.2%

Source: Authors' elaboration.
$MM: COP billions.

In the baseline scenario, health service Results suggest that health system spending
spending is projected to rise from 5.0% of could decrease from 6.6% of GDP in 2030
GDP in 2024 to 6.6% in 2030 and 7.4% in 2040. in the baseline scenario, to 6.4%, 6.2%, and
This GG deficit increases from 2.9% of GDP 6.0% of GDP with efficient procurement of
in 2024 to 4.5% in 2030 and 5.4% of GDP in non-regulated, regulated, or all medicines,
2024 (Table 2)®. The system’s financing needs respectively. By 2040, spending on service
exceed the increase in spending, partly due to provision could decline from 7.5% in the
population aging, which elevates health service baseline scenario to 7.2%, 6.9%, and 6.7% of
demand while also reducing employment GDP under these scenarios (Table 2). These
and, consequently, system contributions. reductions correspond to lower financing
Additionally, the increase in government needs of 0.2%, 0.4% and 0.6% of GDP in 2030,
spending impacts economic growth, which in depending on efficient drug procurement, and
turn influences employment. would alleviate pressure on the GG to cover the

> |t is important to note that according to recent data on birth rates, population aging in the country may accelerate, impacting system
expenditures. Using the latest revision from the United Nations Population Prospects, health sector spending is projected to rise to 6.8% of
GDP by 2030 and 8.1% by 2040. Consequently, the health system deficit to be covered by the government would increase to 4.9% of GDP by

2030 and 6.5% by 2040.
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health system deficit by 0.3%, 0.6%, and 0.8% of
GDP in 2040 (Table 3).

The decline in financing needs stems from
reduced health services spending due to
lower drug costs, alongside the positive effect

of decreased public spending on economic
growth. In fact, the GDP growth rate would
increase, on average, from 3.1% to 3.2% over
2023-2040 when transitioning from the
baseline scenario to the scenario where all
medicines are procured efficiently.

Table 3. Reduction of the Deficit to be Covered by the General Government with respect to the
Deficit in the Reference Scenario and the Efficient Drug Procurement Scenarios (% of GDP)

2024 plox{e) 2040
=fifontprocurement
Effiiontprecurement
Effiions prosurement

Source: Authors’ elaboration.

Based on the calculations carried out, the fiscal
deficit of the health sector has an average
elasticity of 0.4 with respect to a reduction in
spending on medicines. A 34.5% reduction

in the cost medicines due to a more efficient
management reduces the deficit of the health
sector by 12.4% (from 4.5% to 3.9% of GDP in the
projection for 2023). This shows the importance
that an efficient drug purchasing policy can
have on the costs of the Colombian health
system. This is particularly urgent given the
rising pressure on costs relating to population
aging, new service demands and the need

to continue improving improve access to the
system for the entire population.

Figures 5 and 6 depict the projected trajectories
of health system spending and the required GG
transfers to cover the financing deficit across
the scenarios analyzed. Figure 5 indicates

that, in the long term, health spending could
decline by up to 10.8%'°, assuming savings are
reinvested in the system. The projections show
a reduced demand for resources as efficiency in
medicine procurement improves.

'® The reduction from 7.4% of GDP to 6.6% of GDP represents a decrease of 10.8%.
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Figure 5. Health System Spending (% of GDP)
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Figure 6. GG Transfers to the Health Sector (% of GDP)
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A significant portion of the increase in
expenditures is attributable to demographic
changes. The value of the UPC rises with age
due to the higher demand for health services
among older populations. In the reference
scenario, this demographic shift places pressure
on GG’s public finances, contributing to an
estimated deficit increase from 2.9% in 2024

to 5.4% in 2040, or 2.5% of GDP (Table 2). The

analysis suggests that part of this additional
deficit could be mitigated through improved
efficiency in drug procurement. Specifically,
while the reference scenario reflects the
financial impact of an aging population and
estimates the government deficit to rise by 2.5%
of GDP, efficient medicine procurement could
reduce this deficit by 0.8%, absorbing roughly a
third of the projected increase (Table 3).
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5.3 DGEM

The cost savings from more efficient drug
procurement can be reinvested in the health
system, as highlighted in section 5.2 of the
CGEM model. These savings may also help
reduce the tax burden on the population. The
DGEM evaluates the impact of an efficient
drug procurement policy on various financing
alternatives and their effects on production,
consumption, and investment.

To examine the tax and macroeconomic effects
of this policy, three scenarios are explored. Each
assumes that lower drug spending leads to a
reduction in a specific type of tax: consumption,
capital use, or skilled labor employment (Figure
7). Across all scenarios, enhanced efficiency in
drug procurement boosts production levels in
the short, medium, and long term, though the
magnitude of the effect varies by scenario.

Figure 7. Tax Reduction (in p.p) from Savings in Efficient Drug Procurement
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Source: Authors’ elaboration.

Closing the DGEM with capital taxes yields the
largest production gains (1.1%), primarily due
to a greater effect on investment (1.7%) and
consumption (0.8%) over the long term (Table
4). Under this scenario, reducing capital taxes
from 1% to 0% lowers capital usage costs and
encourages investment. Qualified households,
responsible for investment decisions, allocate
a significant share of their resources to

build capital, thus limiting their short-term

consumption growth. However, in the long run,
they benefit from higher returns on capital and
increase in labor income. The complementarity
between capital and various types of labor
drives demand for both high- and low-skilled
labor, resulting in higher employment for

these groups and increased income and
consumption. Unqualified households
experience these benefits only in the long term.
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Fiscal closures involving other tax types yield
similar macroeconomic effects, though of
smaller magnitude and different transmission
mechanisms. For example, closing with
consumption taxes reduces the rate from
1.9% to 1.5%, stimulating household demand
for final goods and boosting consumption in
the short, medium and long term. To meet
this rising demand, firms expand hiring of
skilled and unskilled labor, along with capital
usage. Meanwhile, closing with taxes on formal
labor hiring primarily benefits formally hired

workers, rising their wages and widening the
consumption gap between high- and low-
skilled households.

Table 4 presents the long-term results for
GDP, consumption, and investment across the
three alternative efficient drug procurement
scenarios: all medicines, regulated medicines,
and non-regulated medicines. While the
gualitative effects are similar, the impact
diminishes when the policy covers a narrower
group of drugs.

Table 4. Macroeconomic Outcomes: Scenarios of Efficient Drug Procurement

Change in GDP (%)
Regulated

Financing Scheme

(Lower taxes on:) Non-regulated

Consumption 0.3% 0.2% 0.1%
Capital 1.1% 0.7% 0.4%
Skilled Labor 0.5% 0.3% 0.2%

Change in Consumption (%)

Regulated Non-regulated
Consumption 0.2% 0.2% 0.1%
Capital 0.8% 0.5% 0.3%
Skilled Labor 0.5% 0.3% 0.2%

nge in Consumption (%)

Regulated Non-regulated
Consumption 0.3% 0.2% 0.1%
Capital 1.7% 1.4% 0.7%
Skilled Labor 0.4% 0.3% 0.1%

Source: Authors’ elaboration.

P_olicy Options

This study has analyzed the macroeconomic
and fiscal effects of improving efficiency in
drug procurement in Colombia. The findings
indicate that adopting an efficient drug

procurement policy could result in health

expenditure savings of up to 8.4% in the short

term and 10.8% in the long term. Efficient
medicine procurement could help finance

the health system deficit, reducing it between
10.4% and 31.9%. Reinvesting savings into the
health system, allocating them to other sectors,
or using them to mitigate the tax burden on
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capital, consumption, or social contributions
can further amplify these benefits. Among
these options, reducing capital taxes offers the
greatest potential, increasing production by up
to 1.1%, investment by 1.7%, and consumption
by 0.8%.

Drug prices are influenced by various

factors, including supply (e.g., intellectual
property, costs, market structure), demand
(e.g., drug awareness, price sensitivity), and
national context (e.g., trade policies, legal
considerations, etc.). Additionally, multiple
policy tools can help reduce drug prices,
generate savings and improve efficiency in the
sector (albeit results may be less pronounced
than those modeled in this study). Some of
these mechanisms include promoting and
procuring generic drugs, conducting joint drug
purchases, and regulating prices (Savedoff et
al., 2023).

Generic drug procurement involves replacing
original or patented medicines with those
containing the same active ingredients and
therapeutic value and similar risk profiles
(Savedoff et al., 2023). In the Dominican
Republic, for example, switching to unbranded
generics generated annual public system
savings of up to US$315 million. However,
successful implementation requires robust
policies to facilitate market entry and sales

of generics, ensure market transparency and
promote substitution of branded medicines
(Atal et al., 2023).

Joint drug purchasing, where batches of drugs
are bundled for lower unit price negotiations,
can be implemented by the public sector, the

private sector, or even by groups of countries.
In Chile, the digital platform Chilecompra
helped the government save over 8% on drug
expenditures (Raventds & Zolezzi, 2015). In
Jordan, joint procurement introduced in 2006
led to savings of 2.4% and 8.9% on total drug
expenditures (Al-Abbadi et al., 2009).

In recent years, Colombia has implemented
different measures to increase health sector
efficiency and reduce drug spending. Notably,
price regulation based on international
benchmarks has had mixed effects: while
prices decreased for three of eighteen drug
groups, prices for non-regulated drugs rose
(Prada et al.,, 2018; Andia, 2018).

It is also worth noting that Colombia has the
necessary legal framework to implement
price regulation based on the therapeutic
value of new medicines. Other tools impacting
drug prices include entry agreements with
pharmaceutical companies, procurement
strategies, co-payment structure design, and
prescription regulations of (IDB, Red Criteria,
n.d.)

In conclusion, there are opportunities to
mitigate the pressure of rising drug costs
both in the short and long term. While this
study'’s scenarios demonstrate the potential for
substantial savings, gradual implementation
of these measures could deliver similar
benefits over time. The policies discussed
here represent only a few options available

in the region, yet there is scope to study and
develop new measures to enhance efficiency
in drug procurement, with positive fiscal and
macroeconomic outcomes in the long run.
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Annexes

Annex 1: Specification of Drug Demand
Calculation and Potential Savings Scenarios

The calculation of savings in medicines is based
on the Drug Price Information System (SISMED,
by its Spanish acronym), which provides the
necessary data for regulating the national

drug market. SISMED records three types of
transactions: primary (from manufacturers

or importers, such as laboratories), secondary
(involving distributors or logistics operators),
and final (pertaining to the payment or
dispensation of medication by the EPS, IPS or
DTS). These transactions are financed through
two channels: institutional and commercial.

The institutional channel uses public resources,
while the commercial channel involves out-of-
pocket expenses. Additionally, SISMED monitors
three types of operations that must be reported
during each transaction: procurement, sale, and
payment/repayment. Figure 7 summarizes how
these transactions operate.

This study focuses on the final institutional
transaction and the associated types of sales
and payment/repayment stages. The aim is to
gather information on dispensed medicines
financed with public resources, as reported
by the EPS and IPS to SISMED, which are
subsequently billed to ADRES.

Figure 8. Transaction Types

SALE

Primary Transaction

SALE

WHOLESALER
MAKER

LABORATORY

IPS, EAPS, DTS
AND ADRES

IPS, EPS, EAPB, DTS,
ADRES AND EMP

Institutional Transaction

SALE l
AND/OR

IMPORTER

LABORATORIES

WHOLESALERS

SALE >

DRUG STORES
PHARMACIES-DRUGSTORES
AND LARGE STORES

Secondary transaction

They are not required to report currently

I

SALE

Source: Taken from the Ministry of Health.

The SISMED database, containing the
characteristics of public drug demand for

2023, was supplemented with additional data
sources, including information on PBS and non-
PBS coverage, as well as drug regulation, both

provided by the Ministry of Health and Social
Protection. These databases were integrated
using the Unique Drug Code (CUM, by its
Spanish acronym), resulting in a consolidated
database, as shown in Table 5 below.
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Table 5. Demand for medicines

. Minimum Maxi- .
Medicine  UZNEPUT Unitvar U Tota el PBS Cove ReGU e
lue
Value
BETAMETHASE

19994642-1 DIPROPIONATE 10 3,000 17,230 44,230 YES NR 30,000

20001852- DOLEX®

27 AVANZADO 2,700 699 1,562 2,442,200 YES NR 1,887,300

20066115-17 OMIZECI)D EAA(‘JZOL 3,424 150 600 582,200 NO R 513,600

Source: Authors’ calculation.
The calculations for the reference scenario are are efficient; (2) only regulated drug purchases
conducted as follows: using the consolidated are efficient; and (3) only non-regulated drug
database, the total invoiced value of all purchases are efficient.
medicines is summed to determine medicines
public expenditure. This classification provides By comparing current spending to the
the amounts for regulated, non-regulated, PBS- minimum price scenario in each case, potential
funded, and non-PBS-funded drugs, as shown savings can be estimated. However, some
in Table 1 of Section 5.1. medicines lacked a reported minimum price,
so the total invoiced value for these cases

Subsequently, three efficient procurement was maintained, potentially leading to an
scenarios are proposed, where “efficient underestimation of actual savings. Additionally,
procurement” refers to the minimum invoiced each transaction record reported by each entity
price. When demand planning for a drug is was respected, as price differences may be
inadequate, multiple transactions for the same attributable to transaction costs, such as the
product may occur, resulting in price variations. superior negotiation capabilities of the EPS or
This happens because larger purchases tend IPS, or higher transportation costs for accessing
to reduce prices. The proposed efficient remote areas.

procurement scenarios are: (1) all purchases

Annex 2: Technical Model Specification (CGEM)

Households' utility function is determined using Lluch’s (1973) linear system of extended
expenditure, which builds upon the Stone-Geary98 demand system. According to this model, utility
is derived from the consumption of each product (i), above the subsistence consumption level, along
with the leisure of both skilled and unskilled households:

n
U = z m; In (¢; — ¢;) + y; m(PETC — PEAC) + y, In(PETNC — PEANC)

ii=1
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The production function of formal firms consists of three levels. At the third level, skilled and formal
unskilled labor are combined for each branch i using a CES function, with an expansion path: (TC)

(TNCF)
TNCF, _[\rr 6 WG ’
TC; ' 1-6 WNCF,

At the second level, formal labor (TT) and capital (K) are combined for each branch i using a CES
function, following this expansion path:

TTl' o) 1%4 4]

x|

Finally, at the first level, a fixed-coefficients function combines formal value added (VA) and formal
intermediate purchases (io). As noted, the formal firm will pay taxes to the branch (ivar)

n
Py,iYi = (pva,iVAi + Z py,i(iofi)Yi> (1 + ivary)
i=1

For informal enterprises, the production function consists of a single level, where informal
intermediate purchases (VAI) are combined with informal value added (ioii), which is composed
entirely of informal unskilled work:

PyiiYi = PyaiiVAIL + Zpyi,i(iOii)yii
i=1

Annex 3: Especificacion técnica del modelo (MEGD)
There are two types of households described as follows:
1. High-skilled households with access to financial markets and ownership of capital.
H)l o _1 1+vy
max  E, Zb’ e e T CORTH
ct', hl, ApypieKesn + VH
Subject to a budget constraint

1
Pe(1+18)cl + Py +al,, < @, R al +wl (1 —t)hE + Rek, + N,";+Ptg§*

t
. ¢ [ i ?
i = kesn — (1= Ok +5 | ==

lg-1
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2. Non-skilled households (NL) without savings or borrowing options, offering formal and informal

labor.

IN1-0
(ct) VrL 1+vpL VL 1+vy

max |————Yp——
C%‘,hfl”h{l‘ 1-— o 1 + VFL
Subject to a budget constraint

Pe(1+tf)ct < wfh (1 —1f)hi" + withi* + P gt

The production equations for final and intermediate goods are divided as follows:

e Heterogeneous firms, operating in monopolistic competition, use capital and labor to produce

differentiated goods. They pay taxes on the hiring of formal labor and the use of capital.

e Heterogeneous goods are aggregated into a homogeneous good, which is allocated for
consumption, investment, and net exports.

Final Goods

—  Ce=Nfcf + Nfet —» [Consumption j

— NH;
o F I EL R

demand
Di=C +1; — [ Domestic Demand j
S—
£
1 §-1 \é-1
Y, =<[ AOK dj)
0
Production .
. N Heterogeneous
7;qu PY, — J P.(Y.(Ndj 9
(16)} 0
Balance -
Yp = D¢ + NX; —— | Total Demand
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Intermediate goods

max (P Y — (L +efDwiLE + (1 + «FOwP L, + wiLl, + (1 + <5)RK;p)

.. 7H ;1 4F
KioLipLipLic

Yie = A (Kip)® (Lyp) A-a)

L n-1 H n__l]ﬂ—l
Li =0y " +(1—-0)(Lg) "
ML
L ; =1 r nL=1.9,—1
Ly = [GL(Lt) o+ (1—0,) (L) ™ ]

Government:

e Government spending on social security (differentiated by household), financed by taxes on
formal labor, consumption, and the use of capital.

e Minimum wage for formal unskilled (rigid) labor.
T, = (tfr + tHWFLLE + («FH + twH L + ¥R K, + tE(CH + ¢f)
— HnH LnL
Ge = 9¢ N¢' + g¢Ne
Annex 4: Results (DGEM)

Figure 9. Tax and Macroeconomic Effects

a. Spending/ GDP b. Tax rates c. GDP
480% 2.00% 101
430% o5 i m i imimim i o
400% 0.60% \ 100
370% : " . ) -010% E 0-0-0-0-0-0-0-0-0-0-i-v $ 00
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g. Consumption_L h. Hours_H i. Hours_|1
020 | o r 102 1 o go
020 1.01 1.01
020 1.00 1.01 e e
[
0.20 1.00 1.00 ¢ L L L !
0 5 10 15 20 ¢} 5 10 15 20
1.02 101 1.00
1.01 101 1.00
1.01 1.00 0.99
1.00 1.00 0.99

- =T —— Tk —O— Tpy = = NoT

Note: Each line corresponds to a different fiscal closure. In this sense, t,1,,1,, refer to fiscal closures with taxes on consump-
tion, capital, and skilled labor, respectively, while NoT represents a closure that keeps constant taxes. The initial values for tax
rates, GDP, investment and consumption correspond to their initial equilibrium, while hours and wages are normalized to 1.
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