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Introduction

The intersection of international trade policy and healthcare economics has
historically received limited attention in actuarial literature. However, recent sh
global trade relationships have created a new imperative for actuaries to underst
how tariff regimes affect healthcare costs and, by extension, medical loss ratios
(MLRs). This analysis explores the multifaceted relationship between trade polic
specifically tariffs—and healthcare economics, providing actuaries with a
comprehensive framework for incorporating these considerations into pricing

reserving practices, and strategic planning.

When a nation imposes tariffs on imported goods, the resulting economic ripple
extend far beyond their intended targets. For healthcare markets, these effects
manifest through complex and often counterintuitive pathways. Direct impacts «
through increased costs for medical equipment, pharmaceuticals, and healthcare
supplies. Indirect effects emerge through macroeconomic shifts that alter emplo
patterns, wage structures, and insurance markets. The combined result is a
transformation of both the numerator (medical costs) and denominator (premiur

revenue) in the medical loss ratio equation.

This analysis draws on historical precedent, economic theory, and emerging dat:
provide actuaries with the knowledge needed to navigate these challenges. By

understanding how tariffs cascade through healthcare systems, actuaries can dex



more resilient pricing models, more accurate reserving approaches, and more efi

risk management strategies in an increasingly uncertain global trade environme;

Historical Context: Tariffs and Healthc:
Economics

The Evolution of Healthcare Supply Chains

The globalization of healthcare supply chains represents one of the most signific
transformations in modern medicine. What began in the 1970s as selective

outsourcing of basic medical supplies has evolved into intricate networks spann
dozens of countries. Today, approximately 80% of active pharmaceutical ingredie
(APIs) used in U.S. medications are manufactured abroad, with China and India
serving as dominant producers. Similarly, medical devices ranging from simple ¢
to complex imaging equipment rely on global supply networks that optimize cos

through strategic manufacturing placement.

This globalization has yielded substantial benefits, including reduced costs,
accelerated innovation cycles, and expanded access to life-saving technologies.
Healthcare providers have capitalized on these efficiencies, incorporating them i
their operational models and financial projections. Insurers, in turn, have built
actuarial assumptions around the continued availability of these cost efficiencie:
system functioned effectively during periods of trade liberalization but has prov

vulnerable to disruption when trade barriers emerge.

Previous Tariff Episodes and Their Healthcare
Implications

While the current trade landscape presents unique challenges, historical preced
offer valuable insights. The Smoot-Hawley Tariff Act of 1930, which raised impc
duties on over 20,000 goods during the Great Depression, indirectly contributed
healthcare access challenges as economic contraction reduced insurance coverag
hospital utilization. More recently, the medical device tax implemented under tk

Affordable Care Act (though technically not a tariff) demonstrated how targeted



increases on specific healthcare sectors can propagate through the healthcare de

system.

The steel tariffs imposed by the Bush administration in 2002 provide another

instructive example. Though not directly targeting healthcare products, these ta
increased costs for medical equipment manufacturers who relied on steel inputs
ultimately contributing to price increases for hospital beds, surgical equipment,
diagnostic devices. Similarly, the trade disputes between Japan and the United S
in the 1980s affected the market for medical imaging equipment, temporarily

increasing costs for computed tomography (CT) and magnetic resonance imagin;

(MRI) machines.

These historical episodes reveal a consistent pattern: tariffs, even when targeted
seemingly unrelated industries, inevitably permeate healthcare markets through
supply chain interdependencies. They also demonstrate that the full effects oftei
materialize gradually, creating challenges for actuarial forecasting that relies on

historical cost trends.

Theoretical Framework: The Pathways
from Tariffs to Medical Loss Ratios

Direct Cost Transmission Mechanisms

The most immediate effect of tariffs on healthcare costs occurs through direct p
increases for imported medical goods. When a government imposes a 15% tariff
medical devices, manufacturers typically pass a significant portion of this cost tc
healthcare providers, who then incorporate it into their fee structures. This
straightforward cost transmission affects a substantial portion of the healthcare
delivery system, as imported products constitute approximately 30% of the U.S.

medical supply market by value.

The magnitude of this direct effect varies considerably across medical specialtie
service categories. Cardiology and orthopedics, with their reliance on sophistica

devices often sourced internationally, experience more substantial cost pressure:



primary care services. Similarly, inpatient hospital services typically face greater
tariff-related cost increases than outpatient services due to their higher utilizati
durable medical equipment. These asymmetric impacts create challenges for act

developing specialty-specific trend factors and benefit design modifications.

The timing of cost transmission also follows predictable patterns. Immediate pr
adjustments occur for goods with high demand elasticity and readily available

domestic substitutes. In contrast, specialized medical technologies with limited
alternatives experience more gradual but ultimately larger price increases as con
expire and inventory buffers deplete. This temporal dimension necessitates a dy:
approach to medical cost modeling that accounts for the delayed manifestation ¢

tariff effects.

Indirect Economic Pathways

Beyond direct cost increases, tariffs trigger broader economic adjustments that

ultimately influence healthcare costs and insurance markets. When tariffs reduc
overall economic output—as most economic models predict for substantial tarif
increases—employment patterns shift, affecting both the number of individuals
employer-sponsored insurance and the wage base from which premium contribu
are drawn. A one percentage point reduction in GDP growth historically correla
with a 0.7 percentage point increase in the uninsured rate, creating adverse sele

pressures that actuaries must incorporate into their projections.

Exchange rate fluctuations represent another indirect pathway. Trade disputes
typically generate currency market volatility, which can either amplify or mitiga
direct effects of tariffs. When a currency depreciates in response to trade restric
the cost of imports rises beyond the direct tariff effect, exacerbating healthcare
inflation. Conversely, currency appreciation can partially offset tariff impacts. T
currency effects introduce additional complexity for insurance companies with

international operations or significant exposure to imported medical goods.

Behavioral responses further complicate the picture. When facing tariff-inducec

increases, healthcare providers implement various adaptation strategies, includi



substituting domestic products, redesigning clinical protocols, and adjusting stz
models. These adaptations can partially mitigate cost increases in the short term
often introduce quality variations and operational inefficiencies that manifest as
higher costs in subsequent years. Actuarial models that fail to account for these
behavioral dynamics risk misestimating the true impact of tariffs on medical los

ratios.

The MLR Equation: Numerator and Denominat
Effects

The medical loss ratio—defined as the proportion of premium dollars spent on

clinical services and quality improvement—experiences multiple adjustments in
response to tariff regimes. On the numerator side, the aforementioned direct ans
indirect cost transmission mechanisms increase medical expenditures, pushing t
MLR upward. The magnitude typically ranges from 0.5 to 2.0 percentage points
every 10 percentage point increase in broad-based tariffs, with considerable vari

based on product line, geographic market, and provider network configuration.

The denominator side—premium revenue—undergoes equally significant
modifications. In markets with retrospective rate setting or experience rating,
premium adjustments eventually offset medical cost increases, stabilizing the M
after an initial period of compression. However, in markets with prospective rate
setting or regulatory constraints on premium increases, denominator adjustmen
behind numerator changes, creating persistent MLR pressures that can challeng

insurer solvency.

The MLR effects also vary substantially across insurance market segments. Indix
market plans typically experience the most significant MLR increases due to the
limited ability to quickly adjust premiums and their higher administrative cost 1
which amplify the impact of medical cost changes. Large group plans, with their
stronger negotiating position and more sophisticated risk management approact
generally experience more modest MLR shifts. These segment-specific variation:

necessitate tailored actuarial approaches rather than portfolio-wide adjustments



Empirical Evidence: Recent Tariff
Episodes and Their Healthcare Impact

Case Study: Section 301 Tariffs on Chinese
Medical Products

The Section 301 tariffs implemented between 2018 and 2019 offer the most rece:
comprehensive example of trade policy affecting healthcare costs. These tariffs,
ultimately covered approximately $360 billion in Chinese imports, included nun
medical products and their components. Analysis of price indices for affected pt

categories reveals several instructive patterns:

Medical equipment experiencing direct tariffs exhibited price increases averagir
within six months of implementation, significantly exceeding the historical tren
3% annual inflation. However, the magnitude varied substantially across product
categories. Commodity-type products with readily available domestic alternative
such as examination gloves and basic surgical instruments, saw relatively modes
increases of 3-5%. In contrast, specialized equipment with limited manufacturin
capacity outside China, including certain diagnostic reagents and imaging

components, experienced price increases of 12-18%.

The price transmission efficiency—defined as the percentage of the tariff theore
passed through to end-users—averaged approximately 65% across medical produ
categories. This figure aligns with economic theory suggesting that trade partne
typically absorb a portion of tariff costs through margin compression and produ
improvements. However, transmission efficiency varied significantly across prod
categories, with essential life-sustaining equipment demonstrating lower pass-

through rates than elective or capital equipment.

Perhaps most importantly for actuarial consideration, the timing of price adjust
followed a distinct pattern: an initial sharp increase within the first two quarter,
implementation, followed by a more gradual but persistent rise as contracts rene
and inventory positions normalized. This temporal distribution typically extend:

over 18-24 months, substantially longer than the adjustment period for consume



goods, reflecting the complex contracting and purchasing processes characterist

healthcare markets.

Sectoral Impacts: Pharmaceuticals, Devices, ¢
Supplies

Pharmaceutical supply chains demonstrated particular sensitivity to tariff press:
due to their heavy reliance on Chinese-manufactured active pharmaceutical
ingredients and precursor chemicals. While finished medications were largely
excluded from direct tariffs, the upstream components faced substantial trade
barriers. The resulting cost pressures manifested primarily in generic medicatio
which operate on tighter margins and have less pricing power than branded
pharmaceuticals. Generic drug prices increased by an average of 5.7% within on
of tariff implementation on precursor chemicals, compared to a historical trend

2% annual deflation in this category.

Medical devices presented a more complex picture due to their diverse manufact
arrangements. Imaging equipment and laboratory diagnostics, with their

sophisticated electronic components often sourced from China, experienced the
significant cost increases, averaging 7-10% above trend. Surgical supplies and du
medical equipment saw more modest but still material increases of 4-6%. Implar
devices, which typically incorporate high-value intellectual property and comma
substantial margins, demonstrated the greatest ability to absorb tariff costs with

corresponding price increases.

Disposable medical supplies provided the clearest example of price transmissior
their relatively simple manufacturing processes and lower regulatory barriers al
for more fluid market adjustments. Personal protective equipment, wound care
products, and infection control supplies experienced price increases averaging 1
within six months of tariff implementation. These increases directly affected hos
operating costs, which subsequently appeared in facility fee negotiations with

insurers, typically with a 12-18 month lag corresponding to contract renewal cyc

Regional Variations in Impact



The tariff impact on healthcare costs exhibited significant geographic variation,
reflecting regional differences in healthcare delivery models, international trade
exposure, and economic resilience. Metropolitan areas with high concentrations
academic medical centers and specialty care facilities—which utilize greater
quantities of advanced medical technology—experienced more substantial cost
increases than rural areas predominantly served by community hospitals. This
regional disparity created challenges for national insurers attempting to implem

uniform pricing adjustments.

States with major medical device manufacturing sectors, such as Minnesota,
Massachusetts, and California, demonstrated greater resilience to tariff-induced
increases through their ability to substitute domestic production. Conversely, st
with limited domestic manufacturing capacity but high healthcare utilization,
including Florida and Arizona, experienced above-average cost impacts. These
geographic variations necessitate market-specific actuarial adjustments rather tl

national trend assumptions.

International comparisons provide additional perspective. Healthcare systems w
centralized purchasing authorities, such as the United Kingdom's National Heal
Service and Germany's sickness funds, demonstrated greater ability to resist pri
increases through their consolidated negotiating power. In contrast, the fragmer
U.S. healthcare market, with its thousands of independent purchasing entities,
more vulnerable to cost transmission, suggesting that market structure plays a

significant role in determining tariff impacts.

Actuarial Implications: Adjusting for
Tariff Effects in Insurance Operations

Premium Rating and Trend Development

The incorporation of tariff effects into premium rating methodologies represent
perhaps the most immediate challenge for healthcare actuaries. Traditional tren

development approaches, which rely heavily on historical cost patterns, risk



underestimating future costs when tariff regimes change. This shortcoming

necessitates adjustments to standard actuarial practices.

An effective approach involves decomposing medical trend into component part
service utilization, service intensity, and unit price—and applying tariff-specific
adjustments to the unit price component. This methodology allows actuaries to
the tariff effect while maintaining the integrity of other trend factors. The magn
of the unit price adjustment should reflect both direct effects (the tariff percent:
multiplied by the import penetration rate for relevant service categories) and inc
effects (typically modeled as a percentage of the direct effect based on supply ch

integration).

For example, if hospital services derive 20% of their costs from tariff-affected me
supplies with an average tariff rate of 15%, and the expected price transmission
efficiency is 70%, the direct unit price adjustment would be 2.1% (20% x 15% x 7
The indirect effect, reflecting supply chain adjustments and substitution patterr
might add an additional 0.5-1.0% to this figure, resulting in a total tariff-related
adjustment of 2.6-3.1%.

Timing considerations further complicate this calculation. Given the typical 18-
month manifestation period for tariff effects, actuaries should implement gradu:
adjustments rather than one-time increases. A common approach applies 40% of
expected total impact in the first year following tariff implementation, with the

remaining 60% distributed over subsequent years in proportion to contract rene

patterns in the relevant provider networks.

Reserving Implications

Reserving practices require similar adaptations to account for tariff-induced cos
increases. Claim lag factors developed during periods of stable trade policy may
underestimate ultimate costs when tariffs alter the medical inflation trajectory. "
risk is particularly acute for long-tail healthcare liabilities, including extended
hospital stays, complex surgical recoveries, and workers' compensation medical

benefits.



To address this challenge, actuaries should consider implementing tariff-specifi
incurred but not reported (IBNR) adjustments. These adjustments would supple
traditional reserving methods with explicit factors reflecting the expected increr
cost increases attributable to tariffs. The magnitude of these adjustments shoulc
by service category, with higher factors applied to equipment-intensive services

lower factors applied to labor-intensive services less affected by import tariffs.

For example, a traditional chain-ladder method might be augmented with a tarif
factor that increases projected ultimate claims by 1-3% for service categories wit
high exposure to imported medical products. This adjustment would be largest
recent incurral months and would diminish for older periods where claims

development is more mature. For very recent months, where development patter
provide limited information, actuaries might rely more heavily on first-principle

calculations based on import penetration rates and tariff percentages.

Risk Adjustment and Transfer Payment Model

For actuaries working with government programs involving risk adjustment

mechanisms, tariffs introduce additional complexity. When tariff impacts vary a:
geographic regions or provider systems, they can create disparities in medical cc
that are not fully captured by diagnostic coding and demographic factors. These
disparities potentially distort risk adjustment transfer payments, particularly in

Medicare Advantage and Affordable Care Act marketplace programs.

To mitigate these distortions, actuaries should consider incorporating geograph
indices that reflect differential tariff exposure when developing bid strategies an
evaluating risk transfer payment adequacy. Similarly, when estimating risk adjus
transfer payments, actuaries should adjust their models to account for tariff-ind

variations in the relationship between diagnostic coding and actual medical cost

For example, a Medicare Advantage plan operating in a region with teaching hos
heavily utilizing imported medical technology might experience above-average c

increases from tariffs. If these increases are not fully reflected in the program's



geographic adjustment factors, the plan would need to incorporate an additiona

factor when developing its bid strategy to avoid systematic underpricing.

Market-Specific Impacts: Variations
Across Insurance Segments

Commercial Group Insurance

The commercial group market typically demonstrates the greatest resilience to t
induced MLR pressures due to its pricing flexibility and sophisticated risk
management mechanisms. Most large group plans utilize experience rating or
retrospective premium adjustments that eventually compensate for unanticipate
medical cost increases. Additionally, self-funded arrangements effectively transf
risk of tariff-related cost increases from insurers to employers, protecting carrie

financial positions while potentially creating budgetary challenges for businesse

Nevertheless, commercial group actuaries face several distinct challenges. First,
competitive bidding environment creates first-mover disadvantages for insurers
incorporate tariff adjustments into their rates before competitors. Second, the

prevalence of multi-year rate guarantees in the mid-size and large group market
creates periods of fixed pricing during which tariff-induced cost increases cannc
recouped. Finally, the typical six to nine-month delay between rate development
implementation creates a window during which new tariffs might be implement:

without corresponding premium adjustments.

To address these challenges, commercial group actuaries should consider
incorporating tariff risk factors into their pricing models—essentially a margin
component that reflects the probability and expected impact of adverse tariff
developments during the rating period. For multi-year rate guarantees, this fact
would be larger to account for the extended exposure period. Additionally, conti
provisions allowing for mid-term adjustments in response to specific regulatory
changes (including new tariffs) can provide protection against particularly adver

scenarios.



Medicare Advantage

Medicare Advantage plans face unique considerations regarding tariff impacts d
their standardized revenue determination through the bid process and benchma
rates. When tariffs increase medical costs, the fixed nature of Medicare Advanta
payments can create MLR pressures that cannot be immediately offset through
premium adjustments. This dynamic is particularly challenging given the progr:
MLR requirements and the competitive pressure to maintain attractive benefit

packages.

The most significant tariff exposure for Medicare Advantage plans typically occt
durable medical equipment, advanced imaging, implantable devices, and

pharmaceuticals—all categories with substantial import components. Given the
program's demographic profile, with its higher utilization of these services com;
to commercial populations, Medicare Advantage plans often experience above-ar

tariff impacts on a per-member basis.

Medicare Advantage actuaries should focus on three key strategies to mitigate tl
effects. First, they should develop specialty-specific tariff impact estimates to id
the most vulnerable components of their medical cost structure. Second, they sh
evaluate provider contract mechanisms that might share the risk of regulatory c:
increases, including tariffs. Finally, they should consider benefit design modific:
that manage utilization of particularly tariff-exposed services while maintaining

clinical quality and member satisfaction.

Medicaid Managed Care

Medicaid managed care organizations (MCOs) present perhaps the most challen;
environment for tariff impact management. These plans typically operate under
capitated payment arrangements with states, with rates often established for ext
periods using baseline cost data that may not reflect recent tariff implementatio
When states' rate-setting methodologies do not adequately account for tariff-inc
cost increases, MCOs can experience persistent MLR pressures that threaten pr«

sustainability.



This vulnerability is exacerbated by several factors unique to the Medicaid prog
First, the program's focus on vulnerable populations often requires extensive cai
coordination and medical management, services typically not directly reimburse
state payment methodologies. When tariffs compress margins, these essential bu
indirectly compensated activities often face budget pressures. Second, Medicaid
emphasis on long-term care and home health services—both heavily reliant on

imported medical equipment and supplies—creates disproportionate exposure t

certain tariff categories.

Medicaid actuaries should prioritize engagement with state rate-setting authorir
ensure tariff impacts receive appropriate consideration during the rate developn
process. This engagement might include providing detailed analysis of import

penetration rates within the Medicaid service mix and demonstrating the histori
relationship between tariff implementations and medical cost increases. Additio
actuaries should evaluate the potential for midterm rate adjustments in respons
significant trade policy changes, a mechanism increasingly incorporated into sta

MCO contracts to address unforeseen cost developments.

Time Horizon Considerations: Short,
Medium, and Long-Term Effects

Short-Term Dynamics (0-12 Months)

In the immediate aftermath of tariff implementation, healthcare markets experie
disjointed adjustments as supply chain participants absorb and transmit cost
increases. During this period, the most significant effects typically appear in
disposable medical supplies and pharmaceutical ingredients, which have shortet
manufacturing cycles and limited inventory buffers. Hospital purchasing depart
initially resist price increases through aggressive negotiation and contract
enforcement, but gradually accept new pricing as contracts expire and alternativ

sourcing options prove limited.



From an actuarial perspective, this period presents the greatest forecasting chall
due to the limited empirical data available on the specific tariff impact. Actuarie
typically rely on theoretical models and analogous historical examples, supplems
by real-time monitoring of price indices and provider contract negotiations.
Conservative reserving practices are advisable during this period, as claim
development patterns may diverge from historical norms due to the supply chait

disruptions that often accompany new tariff regimes.

A prudent approach during this window includes implementing modest initial
premium adjustments based on first-principle calculations, establishing explicit
monitoring mechanisms to track actual cost developments, and developing
contingency plans for larger adjustments if early indicators suggest more substa

impacts than initially modeled.

Medium-Term Adjustments (1-3 Years)

The medium-term period brings more comprehensive market adjustments as
healthcare delivery systems adapt to the new cost environment. Providers renegc
supplier contracts, modify clinical protocols to reduce dependence on tariff-affe
products, and ultimately incorporate residual cost increases into their insurer
contract negotiations. These provider-insurer negotiations typically occur 12-24
months after tariff implementation, creating a delayed but substantial impact or

insurance claims costs.

During this period, actuaries benefit from emerging empirical data on the actua
impact, allowing for more precise adjustments to pricing and reserving models.
data typically reveals that the ultimate impact falls between the theoretical maxi
(full passthrough of tariffs) and the minimum (no passthrough), with the specific
position on this spectrum determined by market competition, substitution

possibilities, and provider negotiating leverage.

Medium-term strategies should focus on incorporating observed cost impacts in
trend models while carefully distinguishing between one-time price level adjust

and changes to the underlying trend rate. This distinction is critical for accurate



term forecasting, as confused signals during this period can lead to persistent
mispricing in subsequent years. Additionally, actuaries should evaluate whether
differential impacts across service categories necessitate adjustments to benefit

design, provider reimbursement methodologies, or medical management approa

Long-Term Structural Changes (3+ Years)

The long-term response to persistent tariff regimes involves fundamental
restructuring of healthcare supply chains and delivery models. Domestic
manufacturing capacity expands for certain medical products, though typically ¢
higher cost points than the previous import sources. Provider systems implemer
more substantial clinical redesigns to reduce reliance on expensive imported
technologies. Insurance markets adjust through benefit redesign, network

reconfiguration, and in some cases, market exits from particularly affected segm

From an actuarial perspective, these structural changes require comprehensive
reassessment of baseline cost assumptions and trend models. Historical data fro
tariff periods becomes less relevant for forecasting, necessitating greater relianc
first-principle approaches and scenario modeling. This environment rewards act
who develop sophisticated understanding of healthcare supply chains and their
sensitivity to trade policy, as this knowledge enables more accurate assessment ¢

which cost increases will prove transitory versus permanent.

Long-term strategies should emphasize flexibility and scenario planning rather t
point estimates. Actuaries should develop multiple projections reflecting differe
potential evolutionary paths for healthcare supply chains, assign probabilities b:
on emerging evidence, and implement pricing and reserving approaches that prc
adequate protection across this range of scenarios. Additionally, close collaborat
with network development, medical management, and product design functions

becomes essential to ensure coordinated responses to the evolving cost environn

Strategic Implications for Insurance
Organizations



Product Design and Benefit Configuration

The differential impact of tariffs across service categories creates opportunities
strategic benefit design adjustments that mitigate MLR pressures while maintai
member value. When durable medical equipment faces disproportionate cost
increases due to tariffs, adjusting cost-sharing for these services can help align
member incentives with organizational financial objectives. Similarly, therapeut
substitution programs encouraging utilization of domestically produced
pharmaceuticals can reduce exposure to API tariffs while potentially improving

predictability.

Value-based insurance design principles offer particularly promising approache
tariff-affected environments. By reducing financial barriers to high-value service
while implementing more substantial cost-sharing for preference-sensitive care
categories heavily affected by tariffs, insurers can simultaneously improve clinic
outcomes and mitigate financial pressures. This approach proves especially valu
for managing chronic conditions, where medication adherence and preventive se
typically demonstrate high clinical value but may face cost pressures from

pharmaceutical tariffs.

Actuaries play a critical role in these product design initiatives by quantifying tl
expected MLR impact of alternative benefit configurations and identifying the

optimal balance between financial protection and member cost exposure. This a
should incorporate both the direct effect of benefit changes on service utilizatio

the indirect impact on provider negotiating leverage and network configuration.

Provider Contracting and Network Developme

Provider reimbursement methodologies warrant reconsideration in response to 1
induced cost pressures. Traditional fee-for-service arrangements with percentag
based annual increases effectively transfer tariff costs directly to insurers, as the
automatic escalators compound on top of the tariff-driven price level adjustmen

contrast, value-based reimbursement models with total cost of care components



shared incentives to identify cost-effective alternatives to tariff-affected product

services.

Network development strategies should increasingly consider providers' supply
exposure and adaptive capacity when evaluating potential partners. Healthcare
systems with sophisticated supply chain management, diverse supplier relations
and clinical flexibility typically demonstrate greater resilience to tariff shocks. B
preferentially including these providers in networks, insurers can reduce their
exposure to future trade policy disruptions while potentially securing more favo

reimbursement terms from providers seeking volume guarantees.

Actuaries contribute to these contracting initiatives by developing reimburseme
models that appropriately balance risk sharing between insurers and providers v
maintaining sufficient network adequacy and provider financial stability. This w
requires sophisticated understanding of how different provider types experience
impacts and how various reimbursement methodologies distribute this risk acro

healthcare system participants.

Investment in Domestic Supply Chain
Development

Forward-thinking insurance organizations increasingly view investment in dome
healthcare manufacturing as a strategic hedge against future trade disruptions.’
investments take various forms, including venture capital funding for medical
technology startups, long-term purchasing commitments that enable domestic
manufacturers to achieve scale economies, and direct equity investments in
manufacturing facilities for critical medical supplies. While requiring significan
capital and potentially increasing short-term costs, these investments can provic
substantial long-term benefits through reduced exposure to tariff volatility and

improved supply chain resilience.

Pharmacy benefit managers affiliated with insurance organizations have pioneer
this approach through investments in domestic generic drug manufacturing. Th

initiatives typically focus on high-volume, clinically critical medications with



significant exposure to international trade disruptions. By securing reliable domr
supply sources, these organizations reduce their vulnerability to both tariff cost:

the supply shortages that sometimes accompany trade disputes.

Actuaries should incorporate the risk management value of these investments w
evaluating their financial merits. Traditional return-on-investment calculations
undervalue supply chain resilience by failing to quantify the option value of don
sourcing during trade disruptions. More sophisticated approaches incorporate

scenario modeling that explicitly values this resilience across different potential

policy environments.

Case Studies in Actuarial Adaptation

Regional Health Plan Response to Medical
Device Tariffs

A mid-sized regional health plan operating in a market with several academic m
centers faced significant exposure to tariffs on advanced medical devices. Analys
their claims data revealed that approximately 15% of their total medical costs de
from services with substantial exposure to these tariffs. The expected impact—

calculated using import penetration rates, tariff percentages, and historical pric
transmission patterns—indicated a potential 2.7% increase in overall medical co

over a two-year period following tariff implementation.

The organization implemented a multi-faceted response strategy. On the pricing
they incorporated graduated tariff adjustments into their trend models: 1.0% in
first year following implementation and an additional 1.7% in the second year,
reflecting the expected timing of cost transmission through provider contracts. |
reserving, they established an explicit tariff risk margin within their IBNR
calculations, providing additional protection against adverse development in rec

incurral months.

Beyond these technical adjustments, the organization implemented strategic

initiatives to mitigate the tariff impact. They renegotiated contracts with the thr



hospital systems most heavily utilizing imported medical devices, implementing
of-service differential reimbursement that encouraged utilization of facilities wi
lower device intensity. They modified their medical policy for certain elective
procedures to require consideration of non-device alternatives where clinically
appropriate. Finally, they expanded their centers of excellence program to
preferentially direct complex cases to facilities demonstrating cost-effective dev

utilization.

The combined effect of these initiatives successfully mitigated approximately 40
the potential tariff impact. The remaining cost increases were effectively incorp«
into premium rates through the enhanced trend models, allowing the organizati
maintain stable MLRs despite the challenging cost environment. This experienc
demonstrates how integrated actuarial and operational responses can effectively

manage tariff-induced market disruptions.

National Insurer Approach to Pharmaceutical
Tariffs

A national insurance organization with both commercial and Medicare Advanta;
lines of business faced significant exposure to tariffs affecting pharmaceutical

precursor chemicals and active pharmaceutical ingredients. Initial analysis sugg
potential cost increases of 3-5% for their pharmacy benefit within 18 months of -
implementation, with particularly high exposure in their Medicare Advantage pl

due to greater pharmaceutical utilization in this population.

The organization's actuarial team developed service-category-specific tariff
adjustments for their pricing models, with larger factors applied to generic
medications and specialty drugs manufactured predominantly overseas. They
implemented a quarterly monitoring system comparing actual price changes to
expected impacts, allowing for rapid adjustment of reserving assumptions when
deviations emerged. For Medicare Advantage bid development, they incorporate
tariff-specific adjustments to their trend models, with particular attention to

therapeutic categories with high import dependence.



Operationally, the organization expanded their therapeutic substitution progran
encourage utilization of medications produced domestically or in countries not

subject to the relevant tariffs. They renegotiated pharmacy benefit manager cont
to include performance guarantees tied to successful mitigation of tariff-related
increases. For their Medicare Advantage plans, they adjusted formulary designs
provide more favorable tier placement for medications with lower tariff exposur

creating member incentives aligned with organizational financial objectives.

These initiatives proved highly effective, reducing the actual tariff impact to

approximately 60% of the initially projected level. The organization maintained :
MLRs across their commercial business and experienced only modest compressi
their Medicare Advantage MLRs despite the challenging cost environment. Thei
experience highlights the value of integrated pharmacy management strategies i
mitigating tariff impacts on this particularly vulnerable component of healthcar

costs.

Medicaid Managed Care Organization
Engagement with State Authorities

A Medicaid managed care organization operating in three states faced significan
challenges when tariffs on medical supplies and equipment were implemented s
after the finalization of their capitation rates. Analysis indicated potential medic
cost increases of 2.0-2.5% not reflected in the recently established rates, creating

substantial MLR pressure given the program's typically thin margins.

The organization's actuarial team developed comprehensive documentation of tl
expected tariff impact, including service-category-specific analyses based on act
utilization patterns in their Medicaid population. They compiled evidence from
commercial markets demonstrating the price transmission patterns observed aft
previous tariff implementations. Using this information, they engaged proactive
with state rate-setting authorities to advocate for mid-term rate adjustments

reflecting these unforeseen cost increases.



The outcomes varied significantly across the three states, providing instructive
contrasts in regulatory approaches. The first state implemented a prospective ra
adjustment beginning six months after tariff implementation, effectively
compensating for approximately 75% of the expected impact. The second state
declined to adjust current-year rates but incorporated explicit tariff factors into
subsequent year's rate development, creating short-term MLR pressure but long
stabilization. The third state initially rejected adjustment requests but ultimatel
approved a retrospective risk corridor specifically addressing tariff impacts aftei

observing actual cost increases in the market.

This experience demonstrates the importance of proactive engagement with
regulatory authorities when managing tariff impacts in government programs. S
typically requires both rigorous quantitative analysis and effective narrative
communication that helps regulators understand the connection between
international trade policy and healthcare program sustainability. While outcome
based on regulatory philosophy and fiscal constraints, thoughtful engagement
consistently improves results compared to passive acceptance of tariff-induced r

compression.

Future Directions: Anticipating
Developments in Trade Policy and
Healthcare

Potential Trade Policy Scenarios and Their
Implications

Looking forward, actuaries must prepare for several potential trade policy scena
each with distinct implications for healthcare costs and MLRs. A return to trade
liberalization would gradually reduce the cost pressures described throughout t
analysis, though the healthcare supply chain reconfigurations implemented duri
tariff period would likely persist to some degree, creating a new baseline cost

structure rather than a simple reversion to pre-tariff conditions. Under this scer



actuaries should avoid overcompensating by removing tariff adjustments too qui

as supply chain adjustments typically demonstrate considerable hysteresis.

Alternatively, persistence of current tariff regimes would eventually lead to new
equilibrium states as healthcare systems complete their adaptation processes. In
scenario, the explicit tariff adjustments in actuarial models would gradually trar
from separate factors to incorporation in baseline trends, reflecting the
internalization of these costs in standard healthcare business operations. This
transition requires careful technical management to avoid double-counting or

creating artificial trend breaks in forecasting models.

The most challenging scenario involves escalation of trade disputes, with new ta
affecting additional product categories or higher rates applied to existing catego
This environment would require continuous updating of actuarial models and

potential development of more sophisticated approaches that explicitly incorpor
trade policy indicators as predictive factors. Organizations operating under this
scenario would benefit from dedicated trade policy monitoring capabilities and -

processes for translating policy developments into actuarial adjustments.

Emerging Methodologies for Incorporating Tre
Policy in Actuarial Science

The complexities of trade policy impacts on healthcare costs have stimulated
development of new actuarial methodologies specifically designed to address the
challenges. Dynamic trend models that incorporate macroeconomic indicators,
including trade policy measures, represent one promising direction. These mode
statistical techniques to establish relationships between economic variables and
healthcare cost components, allowing for more responsive adjustments when tra

conditions change.

Structured scenario analysis provides another valuable approach, particularly fo
long-term forecasting and strategic planning. By developing multiple coherent
narratives about future trade environments, quantifying their healthcare cost

implications, and assigning probabilities based on political and economic



assessments, actuaries can develop more robust strategies that perform adequate
across various potential futures. This approach proves particularly valuable for
strategic decisions with long commitment periods, such as provider contract

negotiations, capital investments, and product development initiatives.

Stochastic modeling of tariff impacts represents perhaps the most sophisticated
emerging approach. These models recognize that the relationship between tariff
implementations and healthcare cost increases involves substantial uncertainty
regarding both magnitude and timing. By explicitly incorporating this uncertain
into simulation models, actuaries can develop more realistic representations of
potential outcomes, including tail scenarios that might threaten organizational
viability. These models typically generate probability distributions rather than
estimates, allowing decision-makers to explicitly evaluate risk-return tradeoffs i

their strategic choices.

Technological Innovations in Supply Chain
Resilience

Technological developments are creating new possibilities for mitigating tariff

impacts on healthcare costs. Additive manufacturing (3D printing) technologies
increasingly enable on-demand production of certain medical supplies and equi
components, reducing dependence on traditional global supply chains vulnerabl
trade disruptions. While currently limited to relatively simple products, ongoing
innovations are expanding the range of medical items capable of being produced

through these technologies.

Blockchain and advanced tracking systems offer another promising direction,

providing unprecedented visibility into healthcare supply chains. These technol
allow organizations to quickly identify products and components affected by ney
tariffs, quantify their exposure, and implement targeted mitigation strategies. T
resulting transparency enables more precise actuarial adjustments tailored to an
organization's specific supply chain configuration rather than relying on industr

wide averages.



Artificial intelligence applications in supply chain management further enhance
adaptation capabilities. Machine learning algorithms can analyze vast datasets tc
identify patterns in price transmission efficiency, supplier substitutability, and

clinical utilization adjustments following tariff implementations. These insights
enable more accurate forecasting of how specific tariff regimes will affect health
costs, allowing for more precise actuarial adjustments and more effective mitiga

strategies.

Risk Management Frameworks for Trad
Policy Uncertainty

Enterprise Risk Management Approaches

The increasing relevance of trade policy to healthcare costs necessitates explicit
incorporation of these considerations into enterprise risk management framewo
Leading organizations have established cross-functional teams that monitor trac
policy developments, assess their potential impacts on medical costs and MLRs,
implement coordinated mitigation strategies. These teams typically include actu
staff, legal experts, government relations professionals, and operational leaders ¥

responsibility for provider contracting and medical management.

Effective governance structures for managing trade policy risk typically include
established triggers for escalating issues to senior leadership and board commiti
These triggers might include specific tariff percentages, particular product cate;
affected, or estimated financial impacts exceeding predefined thresholds. When
conditions occur, the governance structure activates more intensive monitoring,
frequent forecasting updates, and consideration of strategic responses beyond r¢

operational adjustments.

Quantitative risk management tools, including economic capital models, increas
incorporate explicit factors for trade policy risk. These models simulate the pote
financial impact of various tariff scenarios, incorporate correlation effects with ¢

risk factors, and determine the appropriate capital buffers to maintain organizat



stability across these scenarios. As trade policy uncertainty has increased, many
organizations have expanded the capital allocations associated with this risk catq

reflecting its growing importance in the overall risk landscape.

Hedging and Risk Transfer Mechanisms

Financial markets have developed various instruments that allow healthcare
organizations to partially hedge their exposure to tariff-related cost increases.
Currency hedging strategies provide protection against the exchange rate fluctu:
that often accompany trade disputes, mitigating one of the indirect pathways thi
which tariffs affect healthcare costs. While these strategies cannot eliminate dir

tariff impacts, they can reduce total volatility by neutralizing the currency comp

Reinsurance markets have begun developing products specifically designed to ac
tariff risk in healthcare insurance. These products typically function as specializ
stop-loss arrangements that activate when medical trend exceeds certain threshc
attributable to regulatory changes, including tariff implementations. While curr
limited in availability and relatively expensive, these products provide another

potential tool for organizations seeking to manage their exposure to trade policy

uncertainty.

Strategic partnerships between insurers and healthcare providers offer another
approach to distributing tariff risk across the healthcare system. Risk-sharing
arrangements that explicitly address regulatory cost increases, including tariffs,
for more balanced distribution of these impacts rather than having them fall
disproportionately on either providers or insurers. These arrangements typically
involve contingent payment provisions that adjust provider reimbursement base

the magnitude of documented tariff impacts.

Conclusion: A New Framework for
Actuarial Practice

Toward an Integrated Approach to Trade Polic
and Healthcare Costs



The complex relationship between tariffs and medical loss ratios necessitates a r
sophisticated actuarial approach that explicitly incorporates trade policy

considerations. This approach begins with comprehensive monitoring of the glo
trade environment, including both implemented tariffs and potential future acti
continues with systematic assessment of how these policies might affect differen
components of healthcare costs, considering both direct price transmission and
indirect economic effects. It culminates in targeted adjustments to pricing, reset

and strategic decision-making that reflect these anticipated impacts.

Successful implementation requires collaboration across traditional organizatio:
boundaries. Actuaries must work closely with procurement specialists who
understand supply chain vulnerabilities, government relations professionals wh
monitor policy developments, provider contracting teams who negotiate
reimbursement terms, and financial analysts who evaluate hedging opportunitie:
cross-functional collaboration enables comprehensive responses that address th

multifaceted nature of tariff impacts on healthcare financing.

Ultimately, the goal extends beyond merely predicting tariff impacts to actively

managing them through strategic initiatives that enhance organizational resilien
developing more diversified supply chains, implementing more flexible provider
reimbursement methodologies, designing more adaptable benefit structures, anc
cultivating stronger regulatory relationships, healthcare organizations can reduc
their vulnerability to trade policy disruptions while continuing to deliver afford:

coverage to their members.

The Evolving Role of Healthcare Actuaries

This analysis demonstrates how global economic forces increasingly influence
healthcare costs through mechanisms not fully captured by traditional actuarial
models. As these interconnections strengthen, actuaries must expand their analy
toolkit to incorporate macroeconomic factors, including trade policy, that histor
received limited attention in healthcare forecasting. This expansion represents
merely a technical adjustment but a fundamental evolution in how actuaries

conceptualize the drivers of healthcare costs and insurance performance.



Forward-thinking actuarial professionals have begun developing formal compet:
in international trade, supply chain dynamics, and economic policy analysis. The
regularly incorporate scenario planning techniques that explicitly address geopc
risks, including trade disputes. They collaborate with economists, political scier
and global strategy experts to develop more robust forecasting models that capt
the full complexity of modern healthcare financing. Through these efforts, they

position themselves as strategic advisors capable of guiding their organizations

through an increasingly uncertain global environment.

The intersection of trade policy and healthcare economics thus represents both :
challenge and an opportunity for the actuarial profession. By rising to this chall
—developing new methodologies, expanding their knowledge domains, and

demonstrating the relevance of actuarial analysis to emerging strategic question
actuaries can enhance their value to healthcare organizations while advancing th
technical foundations of their discipline. In doing so, they continue the professi
long tradition of adapting analytical approaches to address the evolving risk lans

facing healthcare financing systems.

Future Research Directions

Several promising areas for future research emerge from this analysis. First, emj
studies quantifying the relationship between specific tariff implementations and
subsequent healthcare cost changes would provide valuable calibration data for
actuarial models. These studies would ideally disaggregate effects by service cat:
geographical market, and time horizon, allowing for more precise adjustments

tailored to specific insurance portfolios.

Second, comparative analysis of how different healthcare system structures—sin
payer, multi-payer, and market-based—respond to tariff implementations would
insights into which insurance market configurations demonstrate the greatest
resilience. These insights could inform both regulatory policy decisions and
organizational strategic planning regarding optimal market positioning in an

uncertain trade environment.



Finally, interdisciplinary research connecting healthcare economics, internation
trade theory, and actuarial science could develop more sophisticated theoretical
frameworks for understanding these relationships. These frameworks would ide
move beyond the largely ad hoc approaches currently employed toward more

systematic methodologies grounded in economic theory and empirical validatior

By pursuing these research directions, the actuarial community can develop a m
robust understanding of how global economic forces affect healthcare financing
insurance performance. This understanding, in turn, will enable more effective
management of these forces, benefiting insurers, providers, policymakers, and
ultimately the patients and members whose access to affordable healthcare depe

on the stability of these complex systems.

Appendix: Methodological Consideratic
for Tariff Impact Analysis

Data Sources and Analytical Approaches

Actuaries seeking to quantify tariff impacts on healthcare costs can draw on sew
complementary data sources. Official tariff schedules published by government

authorities provide the most direct information regarding which products face i
duties and at what rates. These schedules typically use Harmonized System (HS)
to categorize products, requiring translation into healthcare service categories fi

actuarial application.

Healthcare cost indices published by various governmental and private organiza
offer insights into how quickly and completely tariff costs transmit through the
supply chain. By comparing price trend changes in tariff-affected categories ver:
unaffected controls, actuaries can estimate the empirical relationship between t:
percentages and ultimate healthcare cost increases. These relationships typically
across service categories and time periods, necessitating careful analysis rather t

simplistic assumptions.



Provider contract databases maintained by insurance organizations contain valu
information about reimbursement methodologies and rate adjustment mechanis
Analysis of these contracts reveals how quickly tariff-induced cost increases flov
through to insurer payments, an essential consideration for MLR forecasting.

Particular attention should focus on contracts with automatic escalators tied to
cost indices, as these arrangements typically accelerate the transmission of tarif

impacts.

Modeling Techniques and Their Limitations

Regression-based approaches represent perhaps the most common methodology
estimating tariff impacts on healthcare costs. These models typically use historic
data to establish relationships between tariff implementations and subsequent c
changes, controlling for other relevant factors such as general inflation, utilizati
patterns, and regulatory changes. While valuable for establishing baseline

expectations, these models face limitations when applied to novel tariff regimes

without historical precedent.

Structural equation modeling offers a more sophisticated approach that explicit]
captures the multiple pathways through which tariffs affect healthcare costs. Th
models incorporate both direct effects (price increases for imported medical pro
and indirect effects (macroeconomic adjustments, supply chain reconfigurations
behavioral responses). While more complex to develop and validate, these model

provide more comprehensive understanding of the mechanisms at work.

Agent-based simulations represent an emerging approach particularly suited to
capturing the dynamic adjustments that occur following tariff implementations.
These models simulate the behavior of multiple actors—manufacturers, distribu
providers, insurers, and patients—as they respond to new cost structures and
incentives. Through repeated iterations, these simulations reveal how initial tari
shocks propagate through the healthcare system and eventually reach new

equilibrium states.



Each methodology offers distinct advantages and limitations, suggesting that

comprehensive tariff impact analysis should incorporate multiple approaches. B
triangulating results across different models and data sources, actuaries can dev
more robust estimates that account for the inherent uncertainty in these comple

economic relationships.

Documentation and Communication Strategie

Effective communication of tariff impact analysis requires thoughtful document
that balances technical rigor with accessibility for non-actuarial stakeholders.

Successful approaches typically include both detailed technical appendices desc
data sources, methodology, and assumptions, and executive summaries that focu
key findings and strategic implications. This dual approach ensures both techni

defensibility and practical utility.

Visual representations significantly enhance understanding of these complex
relationships. Time-series charts demonstrating historical relationships betweer
implementations and subsequent cost changes provide intuitive validation for
projected impacts. Heat maps showing differential exposure across service categ
and geographic markets help stakeholders identify particularly vulnerable areas
requiring focused attention. Tornado diagrams illustrating sensitivity to key
assumptions highlight the most critical uncertainties requiring monitoring and

potential adjustment.

When communicating with regulators and external stakeholders, balanced
presentation of both methodology and limitations proves especially important.
Transparent acknowledgment of uncertainty ranges and alternative interpretatic
enhances credibility, particularly when advocating for policy accommodations st
midterm rate adjustments or regulatory relief from MLR requirements. This
transparency, combined with rigorous analysis, provides the most effective founs

for successful engagement with these critical stakeholders.

Through these methodological considerations, actuaries can develop tariff impas

analyses that combine analytical rigor with practical utility, ultimately enabling



effective management of these increasingly important forces shaping healthcare

and insurance performance.
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