
Labor Force Price Changes in the United States from the 
Affordable Care Act (ACA) in 2010

Stephen T. Parente, PhD Roger Feldman, PhD Joanne E. Spetz, PhD Bryan Dowd, PhD

University of Minnesota University of Minnesota UC San Francisco University of Minnesota

Presented at Academy Health (6/24/2013)



Agenda

ƴ Overview of price Index projection model

ü Model component architecture

ü Micro-simulation results 2014-2021

ü Input demand 2013-2021

ü Elasticity estimates

ü Price Change Estimates

ƴ Results

ƴ Next steps



To Predict ACA Effect, 
We Need a Microsimulation to Gauge:

ƴ Changes in Health insurance demand / payers

ƴ Federal/State government reform cost (1 & 10 year)

ü Tax credits, deductions, vouchers, subsidies, system investments, direct service 

provision.

ƴ Federal/state government revenue generated

ü Taxes and fees collected – usually from change in tax law for individuals and 

corporations.

ƴ Change in insured/uninsured

ƴ System wide impact (non-tax $$$ effects placed upon stakeholders – positive & 
negative)



Economic Model: Demand for Health Insurance

ƴ Plan Choices: HMO, 3 Preferred Provider Organizations (PPOs) (low, medium, high 
premiums), High Deductible health plans with Health Reimbursement/Savings 
Accounts

ƴ Utility-maximization assumption where Uhj = aj + b¡Zj + q¡Xhj + ehj

ƴ Estimate a conditional logit model of plan choice using the pooled, employer data

ü Explanatory variables
Á Plan attributes (Z)
• Annual tax-adjusted employee premium ($1000s dollars)
• Savings/reimbursement account size ($1000s dollars)
• Donut hole:  difference between annual deductible and account size 

($1000s dollars)
• Coinsurance rate (i.e., .10 = 10% coinsurance)
Á Interactions between employee and plan attributes (X)
• Age, female, wage income, family contract
Á Plan-specific constants (aj )



HSI Network’s ARCOLA Microsimulation Model

ƴ ACA Impacts simulated by the ARCOLA (Adjusted Risk Choice & Outcomes Legislative 
Assessment) model

ü ARCOLA is a customizable micro-simulation model created by HSI Network LLC 

ü Built using employer and commercial insurer data

ü ARCOLA uses a combination of SAS and Excel programming modules 

ü Model parameters are placed in public domain as peer-reviewed articles or 

technical reports

ƴ We revised ARCOLA to model the Medicaid market, including recent state expansion 
scenarios

ƴ Revised Medicare version is in progress (current version under review at CMS journal)



Components of Model Architecture

1. Forecast ACA Baseline from 2012 to 2021 for non-Medicare population

2. Use claims to measure the services demanded for each plan choice 

3. Estimate total services demanded for each plan choice and year

4. Use current data on the inputs required to produce services to project future input 
demand

5. Create a set of percent changes in wages / prices per year from 2014 to 2021 based 
on mapping #1- #4

6. Put it all together and weight by Employee categories



1) Forecast ACA Baseline from 2012 to 2021 for 
Non-Medicare Population

UNDER 65

PLAN CHOICE 2013 2014 2015 2016 2017 2018 2019 2020 2021
Platinum 9,443                 19,622                17,697          15,618          13,349          11,245          9,110            7,114           5,453            

Gold 264                     647                      691                726                675                645                704                802               741                

Silver 5,101                 8,740                   8,604            8,558            8,780            8,993            9,216            9,422           9,627            

Bronze 14,195               17,384                21,141          23,323          23,883          24,363          24,662          24,929         25,004          

Catastrophic 7,344                 1,468                   1,470            1,453            1,469            1,483            1,498            1,512           1,527            

Choose Medicaid 32,103               41,890                42,634          43,541          44,857          46,124          47,432          48,721         49,964          

Uninsured 45,845               25,688                24,357          24,541          25,925          27,272          28,705          30,041         31,449          

HMO 6,016                 5,871                   5,681            5,348            5,003            4,465            3,813            3,179           2,657            

HRA 18,109               17,665                16,205          14,655          14,162          13,408          12,388          11,173         9,893            

HSA_E 2,430                 2,897                   3,416            3,938            4,736            5,620            6,535            7,396           8,124            

HSA_S 35                       1,012                   3,822            5,898            6,216            6,487            6,684            6,832           6,907            

ESI 2 Self-Pay Low PPO 60                       3,537                   7,838            11,689          11,062          10,554          10,075          9,706           9,341            

PPO High 20,877               18,486                15,822          13,107          10,799          8,511            6,522            5,029           4,030            

PPO Low 3,135                 3,392                   3,400            3,484            3,628            3,571            3,288            2,833           2,298            

PPO Medium 78,212               69,755                60,530          51,555          45,151          38,709          32,740          27,590         23,468          

ESI 2 Individual 21,987               25,014                30,417          37,009          45,415          54,590          63,902          72,671         80,470          

ESI 2 Uninsured 7,162                 5,508                   5,910            6,329            6,817            7,181            7,362            7,325           7,092            

ESI 2 Other ESI 1,589                 1,808                   2,198            2,674            3,282            3,945            4,618            5,252           5,815            

ESI 2 Medicaid 3,821                 10,123                11,481          12,700          13,799          14,729          15,561          16,239         16,880          

277,730            280,507              283,312        286,145        289,006        291,897        294,816        297,764       300,741        

Total Lives

DEMAND PREDICTED ('000s) for ACA from ARCOLA



2) Use Claims to Measure the Services Demanded 
for Each Plan Choice

Output

UNDER 65

PLAN CHOICE MD Visit Admissio Out Vis Rx Script Device SNF Day HH Visit
Platinum 2.97 0.08 0.46 10.99 1.04 0.005 0.11         

Gold 2.70 0.07 0.42 9.99 0.95 0.005 0.10         

Silver 2.43 0.06 0.38 8.99 0.85 0.004 0.09         

Bronze 2.16 0.06 0.34 7.99 0.76 0.004 0.08         

Catastrophic 1.89 0.05 0.29 6.99 0.66 0.003 0.07         

HMO 2.30 0.06 0.36 8.49 0.81 0.004 0.08         

Uninsured 0.75 0.04 0.13 4.00 0.38 0.002 0.03         

HRA 2.65 0.05 0.35 7.81 0.74 0.003 0.08         

HSA_E 1.89 0.05 0.29 6.99 0.66 0.003 0.07         

HSA_S 1.89 0.05 0.29 6.99 0.66 0.003 0.07         

Choose Medicaid 1.62 0.04 0.25 6.00 0.57 0.003 0.06         

ESI 2 Self-Pay Low PPO 2.16 0.06 0.34 7.99 0.76 0.004 0.08         

PPO High 2.97 0.08 0.46 10.99 1.04 0.005 0.11         

PPO Low 2.16 0.06 0.34 7.99 0.76 0.004 0.08         

PPO Medium 2.43 0.06 0.38 8.99 0.85 0.004 0.09         

ESI 2 Other ESI 2.43 0.06 0.38 8.99 0.85 0.004 0.09         

ESI 2 Uninsured 0.75 0.04 0.13 4.00 0.38 0.002 0.03         

ESI 2 Individual 1.89 0.05 0.29 6.99 0.66 0.003 0.07         

ESI 2 Medicaid 1.62 0.04 0.25 6.00 0.57 0.003 0.06         

OUPUT FACTORS  FROM  DEFCON CLAIMS

Per Capita



3) Estimate Total Services Demanded for Each Plan 
Choice and Year

This table estimates the demand for physician visits

UNDER 65

PLAN CHOICE 2013 2014 2015 2016 2017 2018 2019 2020 2021
Platinum 28,086       58,360       52,636       46,451       39,702       33,445       27,095       21,158       16,219       

Gold 714             1,750         1,867         1,962         1,825         1,745         1,903         2,169         2,005         

Silver 12,414       21,269       20,936       20,826       21,365       21,885       22,427       22,928       23,427       

Bronze 30,704       37,603       45,728       50,448       51,660       52,699       53,346       53,922       54,086       

Catastrophic 13,901       2,778         2,782         2,750         2,780         2,808         2,835         2,862         2,890         

Choose Medicaid 73,781       96,273       97,984       100,068     103,094     106,004     109,011     111,973     114,830     

Uninsured 34,384       19,266       18,268       18,406       19,443       20,454       21,529       22,531       23,587       

HMO 15,964       15,579       15,075       14,192       13,277       11,848       10,119       8,435         7,052         

HRA 34,275       33,435       30,670       27,737       26,805       25,377       23,447       21,146       18,723       

HSA_E 4,599         5,483         6,466         7,453         8,963         10,637       12,368       13,999       15,376       

HSA_S 57               1,643         6,200         9,568         10,084       10,524       10,844       11,083       11,205       

ESI 2 Self-Pay Low PPO 131             7,651         16,955       25,284       23,928       22,829       21,793       20,994       20,206       

PPO High 62,094       54,982       47,057       38,983       32,118       25,313       19,396       14,957       11,985       

PPO Low 6,782         7,337         7,353         7,536         7,847         7,724         7,112         6,128         4,971         

PPO Medium 190,324     169,744     147,296     125,455     109,873     94,195       79,670       67,138       57,109       

ESI 2 Individual 53,505       60,871       74,017       90,058       110,516     132,842     155,501     176,840     195,818     

ESI 2 Uninsured 5,371         4,131         4,432         4,747         5,112         5,386         5,521         5,494         5,319         

ESI 2 Other ESI 3,007         3,421         4,160         5,061         6,211         7,466         8,740         9,939         11,006       

ESI 2 Medicaid 6,199         16,423       18,625       20,602       22,386       23,895       25,245       26,344       27,384       

576,289     617,996     618,509     617,589     616,988     617,076     617,904     620,039     623,198     

ANNUAL MD DEMAND DELTA PREDICTED ('000s) for ACA from ARCOLA



4) Use Current Data on the Inputs Required to 
Produce Services to Project Future Input Demand

This table is for physicians needed to produce each of these types of services.

Demand for Doctors
Shock up includes PAs

2013 '000s MD Visit Admission Out Vis Rx Script Device SNF Day HH-Hospice
Providers 354000 120000 150000 0 2000 10000 4000 640000

Demand 567,713,804.26     15,293,276.10             94,161,323.71               2,213,220,385.45     277729563 277729563 277729563

Prov#/Demand 0.00062355             0.00784659                  0.00159301                    -                                0.00000720             0.00003601            0.00001440              

2014 MD Visit Admission Out Vis Rx Script Device SNF Day HH-Hospice
Providers 378,081                    122,279                         149,999                           -                                1,733                        9,956                       3,896                         665944.6

EXOGENOUS SHOCK UP (5,743)        (2,297)                       (1,149)                            (1,723)                              -                                (287)                          (144)                         (144)                           0.040539

Demand 610,016,497.93     15,730,087.84             95,242,397.52               2,250,764,879.94     280506858.7 280506858.7 280506858.7

2015 MD Visit Admission Out Vis Rx Script Device SNF Day HH-Hospice
Providers 379,446                    122,826                         150,631                           -                                1,865                        10,113                     3,993                         668873.2

EXOGENOUS SHOCK UP (3,511)        (1,404)                       (702)                                (1,053)                              -                                (176)                          (88)                            (88)                              0.004398

Demand 610,773,509.54     15,742,912.51             95,218,740.90               2,250,983,035.49     283311927.2 283311927.2 283311927.2

2016 MD Visit Admission Out Vis Rx Script Device SNF Day HH-Hospice
Providers 378,736                    122,506                         150,247                           -                                1,868                        10,207                     4,025                         667587.9

EXOGENOUS SHOCK UP (3,855)        (1,542)                       (771)                                (1,157)                              -                                (193)                          (96)                            (96)                              -0.00192

Demand 609,855,657.31     15,710,873.97             95,042,463.57               2,246,681,393.70     286145046.5 286145046.5 286145046.5

2017 MD Visit Admission Out Vis Rx Script Device SNF Day HH-Hospice
Providers 378,042                    121,077                         148,672                           -                                1,871                        10,301                     4,058                         664021.8

EXOGENOUS SHOCK UP (4,196)        (1,678)                       (839)                                (1,259)                              -                                (210)                          (105)                         (105)                           -0.00534

Demand 608,962,518.32     15,537,543.16             94,117,829.74               2,223,872,673.90     289006497 289006497 289006497



Demand Projected for Nurses (ex) – Categories 
Done: MDs, PA, RNs, LPN, HA, MA, Non-Health

Demand for RNs
2006490.00 1424860.00

2013 '000s MD Visit Admission Out Vis Rx Script Device SNF Day HH-Hospice
Providers 1334060.00 755175.8 641187 0 11070.00 120275.00 601947.00 3463715

Demand 567,713,804.26    15,293,276.10      94,161,323.71      2,213,220,385.45   277729563 277729563 277729563

Prov#/Demand 0.00234988           0.04937960           0.00680945           -                              0.00003986           0.00043307           0.00216739           

2014 MD Visit Admission Out Vis Rx Script Device SNF Day HH-Hospice
Providers 1,422,566               771,295                  640,374                  -                              9,818                       120,797                  607,285                  3572135

EXOGENOUS SHOCK UP (27,250)     (10,900)                   (5,450)                     (8,175)                     -                              (1,363)                     (681)                         (681)                         0.031302

Demand 610,016,497.93    15,730,087.84      95,242,397.52      2,250,764,879.94   280506858.7 280506858.7 280506858.7

2015 MD Visit Admission Out Vis Rx Script Device SNF Day HH-Hospice
Providers 1,424,345               771,929                  640,212                  -                              9,930                       122,011                  613,365                  3581792

EXOGENOUS SHOCK UP (27,250)     (10,900)                   (5,450)                     (8,175)                     -                              (1,363)                     (681)                         (681)                         0.002704

Demand 610,773,509.54    15,742,912.51      95,218,740.90      2,250,983,035.49   283311927.2 283311927.2 283311927.2

2016 MD Visit Admission Out Vis Rx Script Device SNF Day HH-Hospice
Providers 1,422,188               770,347                  639,012                  -                              10,043                     123,238                  619,505                  3584334

EXOGENOUS SHOCK UP (27,250)     (10,900)                   (5,450)                     (8,175)                     -                              (1,363)                     (681)                         (681)                         0.000709

Demand 609,855,657.31    15,710,873.97      95,042,463.57      2,246,681,393.70   286145046.5 286145046.5 286145046.5

2017 MD Visit Admission Out Vis Rx Script Device SNF Day HH-Hospice
Providers 1,420,090               761,788                  632,716                  -                              10,157                     124,477                  625,707                  3574935

EXOGENOUS SHOCK UP (27,250)     (10,900)                   (5,450)                     (8,175)                     -                              (1,363)                     (681)                         (681)                         -0.00262

Demand 608,962,518.32    15,537,543.16      94,117,829.74      2,223,872,673.90   289006497 289006497 289006497



5) Create a Set of % Changes in Wages / Prices per 
year from 2014 to 2021 based on mapping #1-4

Health Inputs Best - OperatingLow WR High WR Rationale / Reference #s

    Physicians / Physician Assistants 5

Input demand elasticity 0.00 -0.9 0.5 12,13

Supply elasticity SR <5 years 0.20 -0.3 0.49 19,20,21,22,23, 32

Supply elasticity LR 5-10 years 2.37 2.25 2.5 Ref 5 - assuming LT nursing elasticity is the same as LT physician

    Non MD providers and Techs 6

Input demand elasticity -0.29 -0.342 0 Assuming same as LPNs Ref 2, RN number for low

Supply elasticity SR <5 years 1.26 0.381 2.25 Estimated at means from Ref 35; low is for Pharmacists Ref 26; high is LT from ref 5

Supply elasticity LR 5-10 years 2.50 2 3 Assuming highest RN long-term supply elasticity

    RNs

Input demand elasticity -0.25 -0.342 -0.0011 1, not using IV models that are implausible

Supply elasticity SR <5 years 0.20 -0.6 1.37 Best is median of literature from table; high is Ref 8, low is Ref 29

Supply elasticity LR 5-10 years 2.37 2.25 2.5 Reference 5

    LPNs

Input demand elasticity -0.29 -0.342 0 Ref 2 for mean. RN number for low

Supply elasticity SR <5 years 1.26 0.8 2.25 Estimated at means from Ref 35; low is random; high is LT from ref 5

Supply elasticity LR 5-10 years 2.50 2.25 3 Assuming highest RN long-term supply elasticity

    Nurse/Medical Assistants 7

Input demand elasticity -0.29 -0.342 0 Ref 2 for mean. RN number for low

Supply elasticity SR <5 years 2.29 1 2.5 Ref 28, and then picking range around

Supply elasticity LR 5-10 years 2.50 2.25 3 Assuming highest RN long-term supply elasticity

    Health Support and Aides 8

Input demand elasticity -0.29 -0.342 0 Ref 2 for mean. RN number for low

Supply elasticity SR <5 years 2.29 1 2.5 Ref 28, and then picking range around

Supply elasticity LR 5-10 years 2.50 2.25 3 Assuming highest RN long-term supply elasticity

NonHealth

Input demand elasticity -0.30 -0.49 0 Ref 38

Supply elasticity SR <5 years 0.10 0 0.4 Standard economy-wide estimate

Supply elasticity LR 5-10 years 0.40 0.2 0.6 Ref 36



6) Put Together and Weight by OES Weight Values

Price Index Calculator, by Year 

Scenario: Perfect Execution of ACA and Instant Provider Contract Response
As of 12/9/2012, HSI Network LLC, Confidential

2014

Demand 

Elasticity

Supply 

Elasticity

% Change 

in Labor 

Demand 

(from 

ARCOLA)

% change 

in wage 

change 

(Compute 

Here)

ECI 

compensation 

hospitals 

(civilian), NSA 

ECI 

compensation 

nursing care 

facilities 

(private), NSA 

ECI 

compensation 

healthcare and 

social assistance 

(civilian), NSA 

ECI 

compensation 

professional and 

technical 

(private), NSA 

AHE Production 

Workers (total 

private), NSA 

PPI 

Pharmaceutical 

for Human Use: 

Prescription

CIU1016220000000ACIU2016231000000ACIU1016200000000ACIU2015400000000ACEU0500000008 WPU063

Health - -

    Physicians / Physician Assistants 5 0.00 0.20 0.041 0.20 0.52% 0.01% 0.76% 0.00% 3.18% 0.59%

    Non MD providers and Techs 6 -0.29 1.26 0.195 0.13 2.29% 0.45% 1.57% 0.22% 1.70% 0.02%

    RNs -0.25 0.20 0.031 0.07 1.89% 0.53% 0.92% 0.01% 0.38% 0.00%

    LPNs -0.29 1.26 0.062 0.04 0.14% 0.47% 0.16% 0.00% 0.20% 0.02%

    Nurse/Medical Assistants 7 -0.29 2.29 0.062 0.02 0.05% 0.02% 0.12% 0.00% 0.07% 0.05%

    Health Support and Aides 8 -0.29 2.29 0.039 0.01 0.16% 0.62% 0.21% 0.01% 0.03% 1.45%

NonHealth -0.30 0.10 0.018 0.05 1.63% 1.60% 2.20% 4.48% 0.05% 0.14%

Total 6.7% 3.7% 5.9% 4.7% 5.6% 2.3%

OES Weights Values



Graph of Price Index Changes: ECI Compensation 
Hospitals (Civilian), NSA



Graph of Price Index Changes: ECI Compensation 
Nursing Care Facilities (Private), NSA



Graph of Price Index Changes: ECI Compensation 
Healthcare and Social Assistance  (Civilian), NSA



Graph of Price of Index Changes: ECI Compensation 
Professional and Technical (Private), NSA



Graph of Price Index Changes: AHE Production 
Workers (Total Private), NSA



Graph of Price Index Changes: PPI Pharmaceutical 
for Human Use – Prescription



About HSI Network

Strategic. Advising Fortune 500 Firms and Government Agencies.

Our client projects traverse the Fortune 500 and include hospital systems, health insurers, pharmaceutical companies, 
biotechnology firms, medical device manufacturers, and software developers. Government agencies including the Centers for 
Medicare and Medicaid Services (CMS) and the Congressional Budget Office (CBO) use our economic analyses.

Data. Access to Exclusive Private and Government Resources.

Our technical resources permit us to handle years of Fortune 50 insurers’ administrative data concurrently with at least several
States’ Medicaid claims and the 100% sample of the Medicare National Claims History File. Using several remote sites and state 
of the art computer firewalls we are able to guarantee the security of highly sensitive health and management data.

Expertise. Academic Professors from Leading Universities.

Our network of accomplished academics traverse the fields of economics, finance, accounting and healthcare administration. For 
each project we build a team of the best experts from leading Universities and pair them with our policy and business strategy 
professionals to deliver a final product that leverages state-of-the-art academic analysis for practical use in government and the 
business world.

Managing Principal: Stephen Parente, PhD
E: sparente@hsinetwork.comT: @stparente

Stephen Parente is the Minnesota Insurance Industry Professor of Health Finance in Carlson School of 
Management and the Director of the Medical Industry Leadership Institute at the University of Minnesota. He 
specializes in health economics, health insurance, and health IT.  Dr. Parente was a health policy adviser for the 
McCain 2008 Presidential Campaign and served as Legislative Fellow in the office of Senator John D. Rockefeller 
IV (D WV) in 1992/93. He has a doctorate from Johns Hopkins University.
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