
Physician Behavior
Health Economics Lecture 9



Outline

• Physician labor supply
– Pipeline
– Backward bending supply curves
– Target income

• Physicians as firms
– Cost functions
– Estimation

• Supply induced demand
• Nurse labor supply



Migrate

Change jobs

Die

Disabled

Pipeline of 
Professional 
Health Worker 
Training

Policy issues 
1) Change capacity of the pipeline:
2)Rational distribution of workers in space 

(Two mechanisms):
• Command and Control
• Market demands

3) Maintain high quality performance

Health System Workforce System

Active Health Workers



Pipeline

• Pipeline of several years; workers get distributed 
throughout the country at the exit of the pipeline 

– Professional training and ‘Non-professional’ from being on the job
• How do they exit?

– Migrate, change jobs, die, disabled
• Policies to increase retention

– Restrict migration, improve health worker safety, improve pay
• Policies to change capacity of the pipeline

– More trainees coming out



What are the units and institutions?

• Units
– Schools
– Employers: Public, 

Private, NGO
– Professional trade 

associations
– Foreign country 

labor markets 
(Dubai, USA)

• Institutions
– Labor markets
– Scholarships
– Service 

commitments
– Professional 

accreditation



Pipeline

• Long pipeline between training and practice
– 4 years med school + 3-7 years of residency

• Slow response to policies
• Large debt and deferred earnings

– Health workers have high income requirements



Other considerations

• Besides size of pipeline
1)Rational distribution in space for reach: 2 

mechanisms
• Government command and control: 
• Market

2) Maintain high quality performance
• Mix of health workers

– MDs should be scarcest because most costly 
to produce

– Nurses and trained ancillary workers are less 
costly sources of primary care



Politics

• Physician groups universally entertain 
policies to impede the scope of practice of 
less trained health providers

– Physician unions say, “Public health is 
endangered because less well-trained 
providers might miss diagnoses and fail to 
refer”

– Others say, “Public health is endangered by 
shortages of service providers and over-priced 
physician fees.”

• What do you think?



Physician Labor Supply

• Return on Investment
• Sees Med School as a financial instrument:

– Choice A: Med School 
• Pay tuition and lose 4 years of earnings age 22-26
• Get discounted value of 40 years of MD earnings

– Choice B: Other career open to someone bright
• No up front payment
• Get earnings stream to start immediately

• What would it mean if ROI for MDs is high
– Cartel behavior?
– Economic returns to being bright?
– Compensating variations for risk and sacrifice?



Labor supply policies

• If high MD- ROI is cartel behavior
– Policy to open entry to med school would increase 

supply and lower prices for physician services
• If high ROI is  economic returns to being bright or 

putting up with risk then policy would be 
unproductive

• If high ROI is compensation for deferred earnings 
then policy to smooth lifetime incomes could lower 
prices



MD Price control policies

• Would physician wage caps be a good idea?
• Ordinarily a wage cap would lower supply, but…
• What if there is a backward bending supply curve



Backward bending supply curve

Hours of Labor

Hourly Wage

Labor Supply

W1

W2



Rationale for BBSC

Hours of Labor

Hourly Wage

Labor Supply
Because MD values both
leisure and Money, may 
have marginal utility of money
fall faster than marginal utility of 
leisure time. With wages very high
get higher utility from working fewer 
hours

W1

W2



Wage caps are good policy if BBSC

Hours of Labor

Hourly Wage

Labor Supply
If there is a BBSC then capping wage
at W2 will increase labor supplyW1

W2



Something matters besides money

• If money were the only thing then labor supply 
could not bend backwards

– Leisure time must matter too
Or

– MDs are not maximizers, they non-rationally set 
a target income and just work till they get it

• BBSC is often called “target income hypothesis”



Empirical Results about BBSC

• Vahovich (1977) Sloan (1975) Thornton(1997)  
found backward bending behavior

– Effects are small.
– Increase wage by $1 dollar per hour leads to 5 

hours less labor supply per year
• Results do not apply to all doctors

– Bazzoli (1975) Moonlighting residents (lower 
income) moonlight more when wages are higher



Section 2: Applying Theory of the Firm



Review: Theory of the Firm

• Firms maximize profit
• Max π = Revenue - Cost
• Max π =       Y×PY - (L × w)-(K × r)
subject to a production function like Y=f(L,K)

• Notation read as “Y is a function of L and K”
• “f” is the name of the function, can say “f of L and K”  

Solution
Optimal Output Y*=Y(w,r,PY)
Optimal Input L(Y*, w,r) and K(Y*,w,r)



Producers Problem

• Max π = Revenue - Cost
• Max π =       Y×PY - (L × w)-(K × r)
subject to a production function like Y=f(L,K)

• Notation read as “Y is a function of L and K”
• “f” is the name of the function, can say “f of L and K”  

Solution
Optimal Output Y*=Y(w,r,PY)
Optimal Input L(Y*, w,r) and K(Y*,w,r)



Isoproduct Curves and Isocost Lines

TC=$10 TC=$20 TC=$30 Input1

Input2

Output=150

Output=100

Output=50



What if input prices change

Input1

Input2

Output=150

Output=100

Output=50



Where would data come from?

• Ask an engineer for the shape of the (blue) 
production possibility surface

• Ask an accountant for the slope of the (red) 
budget lines

• Ask an economist for:
– Total cost curves
– Average cost curves
– Marginal cost curves

• First question firm’s economist should ask: 
– “Is this firm actually trying to minimize 

costs/maximize profit?”



What if firms don’t profit maximize

TC=$10 TC=$20 TC=$30 Lost Leisure1

Pills2

Output=150

Output=100

Output=50

At Tangencies
Cost       Output
$10         50
$20         100
$30          150



Assumption of Cost Minimization

• Necessary to generate a smooth cost curve
• Production function and Budget Lines Unaffected



If firms maximize profits:

• They will minimize the costs of producing output
• There will exist a (Minimum) Cost Function
• C=C(Y, w)  where Y is output and w is input prices
• Suppose logC=C+b1 Log Y + b2 Log w

– b1 would be marginal cost elasticity of production
– b2 would be pass through elasticity of input prices 

to output costs 



Estimating cost functions

• Economists can collect data like:

Factory 
ID

Cost Output Wage Rent

1 $30 150 $5 $100

2 $40 120 $5 $200

3 $25 100 $7 $50



Economic Theory Says:

• Costs depend 
on output and
input prices

• So should do a 
statistical 
regression 
controlling for 
wages and rents

Log Cost Log Cost
Log Wage 0.445 0.088

(1.98)* -0.39
Log Rent 0.181 0.09

(2.30)** -1.32
Log Volume 0.55

(5.89)***
Constant 3.113 0.541

(3.12)*** -0.57
Observations 61 50
R-squared 0.2 0.54
Absolute value of t-statistics in paren
* significant at 10%; ** significant at     
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Modify Theory of Firm for MDs

• Backward bending supply implies something 
besides money matters

• Max U(π, leisure, patient outcomes)
– Controversial
– Some say life is all about money (for everybody)
– Doctors say patients matter

• Testable
– See if physicians maximize profits in spite of impact 

on leisure and patient outcomes
– See if physicians sacrifice profits for the sake of 

leisure or patient outcomes



Important implication

• Because physicians are maximizing something 
besides profit, they may not minimize costs the 
way an ordinary firm does

– Many MDs work for non-profits
– MDs maximize f(profit, leisure, patient health)

• Costs are not necessarily minimum costs



Example 1: Failure to optimize
Cost Function for Child Health Care In Uganda
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Can find failures to optimize
Cost Function for Child Health Care In Uganda
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Higher cost 
points. 
Inefficient ?
Or higher 
quality?
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The word “cost”

• There are an infinite number of possible costs to 
do anything:

– Cost of making pizza could be $0.10 if done at 
least cost (Tortilla, Ketchup, Cheese)

• When economists say “It costs…” they want to 
give guidance to potential sellers and buyers

• Cost measures only useful if:
– Quality is controlled for
– The unit being costed is trying to minimize costs.



Example 2: Failure to Optimize

• Uwe Reinhardt
– Data on number of visits, doctor’s hours, aide’s 

hours, and capital
– Can estimate a production function
– Can plot isoproduct lines

• Concludes that if physician utility were U($,leisure) 
that they were hiring too few aides per practice

– Optimal number of aides per practice=4
– Actual number per practice=2

• Explanation



Example 3: Failure to Optimize

• Optimizing allocation of labor inputs requires fair 
prices for the inputs

• Early 1980s and 90s US physician fees had 
suffered distortion

– Procedures overvalued
– Thinking undervalued

• Why?
• Why would this be bad?



Resource Based Relative Value System

• Pay disparity from market distortion 
• Cognitive vs Procedural Specialists

– internists, psychiatrists vs. surgeons, endoscopists, 
• Mid 1980s cognitive specialists complain

– William Hsiao measures Relative Value Units (RVUs)
– RVUs reflect a combination of “work”, “malpractice risk”, 

“practice expense”
– Work is meant to reflect work intensity not work duration

• US Government adopted RBRVS payment
• New formula fee for service A=(base fee/hour)x(RVUA)



Relative Value Units and Adam Smith

• How did Smith resolve the diamond-water 
paradox?

• What would Smith say about RVUs?



Section 3: Supply Induced Demand



Supply Induced Demand

• Perennial Hot Topic in Health Economics
– Because of info asymmetry doctors may drum up 

unnecessary business
– If you see an influx of providers into a region, is it 

• A)Because that region is experiencing an epidemic
• B)Because doctors need money



Economists only see P,Q pair in data

P

Q

C

B

A

Data Look Like This
We Need a Theory

There are 
actually two 
diverging 
theories that 
both fit the 
data



Story 1: Demand moved on its own

P

Q

C

B

A

D1 D2

S1 S2
Story 1

AB was 
movement 
along demand 
curve (an 
epidemic)

BC was 
supply shift to 
meet demand



Story 2: Supply induced demand

P

Q

C

B

A

D1 D2

S1 S2

Story 2

AB was 
supply induced 
demand (Doc 
says “You need 
this”)

BC was 
entry of more 
doctors to meet 
demand



Section 4 Nursing Labor Supply



Trend In The Number Of Full-Time-Equivalent Registered 
Nurses Ages 23–26, 1973–2009. 

Auerbach D I et al. Health Aff 2011;30:2286-2292

©2011 by Project HOPE - The People-to-People Health Foundation, Inc.

Presenter Notes
Presentation Notes
Trend In The Number Of Full-Time-Equivalent Registered Nurses Ages 23–26, 1973–2009



Paradox of the 1990s

• Recurrent cyclic shortages in nurse labor market 
• Economic theory predicts recurrent cycles of 

wages rising to resolve shortages 
• In 1990s real wages were flat



Current Nursing Market Trends 2005-
2015

• Nursing shortage
• Wages Rising
• Labor Supply Rising



Data on Nursing Employment 

Presenter Notes
Presentation Notes
140 Monthly Lab. Rev. 1 (2017)�Nursing and the Great Recession, Dolfman, Michael L., Insco, Mathew, Holden, Richard J



Rising Nursing Wages



Four Explanations for Nursing Supply
• Recurrent RN labor shortages. Why don’t wages 

equilibrate?
– Monopsony hospitals

• Puzzle, because nurses look overpaid
• Lots of non-hospital employers

– Small pipeline
• Nursing professors underpaid

– Yuck factor
• Demanding working conditions
• Inhibits entry  and maintains high wages

– Vocation devotion theory
• Limited supply of “devoted” nurses

– Devotion makes them choose nursing & low wage
– Raise wage and recruit less devoted nurses



1. Monopsony Theory

• In monopsony theory of nurse labor shortage
• Hospitals “say they are understaffed”

– Secretly they intend to understaff to push down 
nurse wages.

• Theory implies that nurses are “underpaid” relative 
to next best use of they human capital



Monopsony to Explain Nursing Shortage

Q

P Industry
Supply

Total 
Demand

MC

PC
MS

QNurses Q*

PMs

P*

QNurses is not a “real” labor shortage.  Hospitals self induce the shortage.



Windfall savings

Q

P Industry
Supply

Total 
Demand

MC

PC
Ms

QNurse Q*

PMS

MB

Hospital “resells” the hospital 
bed to insurers. Under 
conditions of artifical 
“shortage” it can be sold at 
P=MB.  Hospital gets discount



Evidence against monopsony theory
Nurse earnings higher wages not lower than their worth

• Unadjusted wage gap $6.23
• Adjust for job attributes gap is $2.02

Hirsch and Schumacher (2010)



2. Pipeline theory

• Shortage of nursing instructors leads to
– High tuitions
– Scarce space in classes

• Many nursing applicants turned away
• But pipeline is flowing..



Test takers increasing. Passing rate 
stalled

E. Salsberg Health Affairs April 9, 2015



Limits of Pipeline Theory

• There is a reservoir of nurses who have 
left the industry (to raise families)

– Husband loses job
– Wife re-enters  nursing labor force

• Nursing schools responded
– Pipeline did increase from 2000 to 2008

• Increasing pipeline no longer a priority



Pipeline

• Nursing supply is elastic
– Nurses able to delay retirement
– Nurses can adjust from part time to full time

• Gender effects for married nurses
– Nursing profession has higher % females 

• Family based elasticity
– Husband loses job (e.g. in 2008 recession) and 

RN wife works more



3. Nurse wages propped up by the Yuck factor

• Compensating variations theory
– Yucky jobs get paid higher wages

• How yucky is nursing?
– Body fluids and demanding patients balanced 

against
– Workplace autonomy
– Social prestige
– Warm glow

• All adds up to $2.02 (Hirsch 2010)



4. Vocation Devotion Theory

• Market signalling
– Willingness to be a “Hopkins Nurse” (1:52) 

best signalled by accepting low wage
– Vocationally devoted nurses are indeed scarce 

and their supply is not increased by higher 
wages

• Seems plausible, not well tested

http://www.youtube.com/watch?v=3LRwFAYbQ40


Summary

• MD supply
• Do they optimize?
• How to lower cost?

– Theory of what MDs 
maximize relies on 
theory of firm

– MD maximizes 
U(profit, leisure, 
patient outcome)

– Cost functions useful

• RN Supply
• Why under supply 

with high wage?
– Monopsony? No
– Pipeline/Nursing 

professors scarce?
• Yes but it doesn’t matter

– Yuck factor
• Small effects

– Vocation devotion 
theory? Maybe
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