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Definitions

Supplier Induced Demand (SID):

Occurs when physicians bill for extra services that 
they provide to generate extra revenues/income 
(an example of an agency problem)

Small Area Variation (SAV):

Refers to variations in per-capita rates of surgery, 
physician visits and hospitalization among 
otherwise similar market areas (note: this can 
arise even if there is no agency problem)



• Supplier Induced Demand and Small Area 
Variation are competing arguments or 
explanations for difference in health care 
utilization.

• We’ll consider both, starting with SID



What is the agency problem?

• The principal delegates decision making to 
another party, the agent, who is supposed to 
act on their behalf and their best interests.
– Principals recognize they are relatively uninformed 

and contract with someone who is more 
experienced and knowledgeable to act on their 
behalf

– Examples might include shareholders (principals) 
in a company hiring executives (agents) to run a 
company



• In health care context, the principals would be 
the patients and their families, the agents 
would be physicians (and other health care 
providers)

– Patients have imperfect information about their 
health problems so they contract with physicians 
who are supposed to be more knowledgeable to 
act on their behalf.



• The agency problem arises when the agent 
does not act in a way that promotes the best 
interests of the principal

– The catalyst for this divergence in interests is 
usually related to the way the agent is paid

• For example, the shareholders of a company hire an 
executive who collects a salary that is paid no matter 
how poorly the company does, so he/she/they/etc. 
might make different decisions than the shareholders 
who own shares and make losses when the share price 
falls.



How are physicians paid?

• Fee-For-Service
– physician receives a payment for each service he or she provides

– some services are associated with higher payments, but others get a lower fee

– the more services the physician provides the higher the payments/fees they 
receive

• Capitation
– physician receives a payment per patient per unit of time (e.g., month)

– payment will be made each period based on the number of patients a 
physician has and does not depend on whether the physician sees the patient 

• Salary
– a payment made for a period (e.g., monthly) 

– the payment does not depend on the volume of services provided or the 
number of patients a physician has



Different payment systems create 
different incentives



Different payment systems create 
different incentives
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Disincentives of Salary 
Compensation

• Remuneration not 
closely tied to effort

• Low Productivity

• Long Wait Lists
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• In a health care market, fee-for-service 
combined with imperfect information can lead 
to agency problems and supplier induced 
demand



Fee-for-service payments         
+ Imperfect Information =Supplier Induced Demand



PHYSICIAN AGENCY AND SUPPLIER-
INDUCED DEMAND

Overview

• Healthcare providers use their superior 
information about health problems to take 
advantage of the incentives created by a fee for 
service payment system.

– If patients and physicians were equally well 
informed there wouldn’t be a problem because the 
patient can just tell the physician that the service is 
not necessary

• We’ll consider a five different models of SID



1. The Supply and Demand Model of 
SID

• Consider the following:

– Suppose there is an increase in the supply of physicians 
(greater entry), shifts out supply

– Physicians can respond by trying to induce more services 
(shift the demand curve out) 
• How much does the demand curve shift out?

– It depends, time costs could matter as well as trust (the patient 
doesn’t trust the physician)





2. Price Rigidities

• If prices are rigid, i.e., price doesn’t adjust to changes 
in demand or supply, increase in supply could lead to 
some physicians inducing demand to get more 
services at the going price. 



3. The Target Income Hypothesis

• This argues that physicians have desired incomes 
that they strive to achieve or to restore whenever 
actual income falls below the targets. This target 
income model is a special case of the benchmark 
model, though a relatively extreme one.

• This extreme focus on an income target, as well as 
the disinterest in further income in excess of the 
target, constitute features that have caused many 
health economists to question the target income 
idea.



4. Evans/Benchmark/Disutility of 
Inducements Model

• Let the physician’s utility function be:

U = U (p, I )

where p is the net income from the practice; 
and I is the degree of inducement.  Note that 
the inducements, I, are a bad. Physicians can 
induce demand for their services but they dislike 
doing so.  This means that the utility curves will 
be backward bending, not like typical utility 
curves you see.



• The physician has a profit line which can be 
written as mQ0+mI, where m is the profit rate, 
I is the number of services the physician 
induces and Q0 is the level of medically 
necessary services without any inducement. 

• Note that this is not a budget line, it is a profit 
line, which is increasing in inducements



Utility Maximizing Solution

• The physicians problem is to 

max U = U (p, I )

subject to mQ0+mI

The equilibrium will occur where the physicians 
marginal rate of substitution equals the profit 
rate; so where there is a tangency between the 
indifference curve and the profit line.



Figure: Physician’s Response to 
Reduced Rate Profit



• In the previous diagram the profit rate for the 
physicians fell. Usually, this occurs because 
there was a fall in the market price for medical 
services (e.g., more entry of physicians). 

– A supply and demand diagram can be used to 
figure out what happens to the market price and 
the profit rate; unless there is explicit information 
about the profit rate provided.
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Income and Substitution Effects

• The size of the income effect is critical to 
understanding and identifying SID behavior. A 
lower profit rate, m, has two offsetting effects 
on inducement:

- Substitution effect: If inducement is less profitable 
(smaller m), providers would do less inducement, 
that is, substitute away from it.

- Income effect: Decreased income would make 
inducement more desirable.
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Income and Substitution Effects
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5. Profit Maximizing Model 

• The physician has monopoly power and produces where 
MR=MC.

• With Imperfect information physicians can improve profits by 
inducing consumers to buy more healthcare services 

– Advertising and product promotion. 

• Increases MC 

– End up with new equilibrium where new MR 
equals new MC



Some Examples of Physician 
Advertising



Physician Advertising



Monopoly Model Profit Maximizing 
Point



Description of monopoly model

• In the preceding diagram, the physician uses 
advertising and product promotion; this 
increases the marginal cost from MC1 to MC2

– The extra advertising increases the demand for 
the physician’s services from D1 to D2;

• The new demand curve translates into a new marginal 
revenue curve MR2

– The new marginal revenue curve and marginal cost curve 
mean that the physician has new production point, i.e. where 
MC2=MR2



SMALL AREA VARIATIONS
Overview

• Are the substantial variations in medical and 
surgical use rates per capita across small 
geographic areas caused by information 
problems?



Top Surgical Procedures in Canada
18-64

1 Caesarean section delivery

112,344

2 Removal of appendix

26,251

3 Fractures

22,751

4 Hysterectomy

22,463

5 Removal of gallbladder

22,012

65 and older

1 Hip replacement surgery

37,704

2 Knee replacement surgery

34,254

3 Fractures

24,432

4 Coronary artery angioplasty

21,955

5 Pacemaker insertion

18,492
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Contributions to These Variations

• Much of the SAV work focuses on the contribution of 
socioeconomic characteristics of the population and the role 
of the availability of supplies of hospital and physician services
– For example, if you have two areas and one has a much larger rate of hip and knee 

replacement, but that area also has a much older age structure (i.e., a large number of 
persons older than 65).

• For example, the incidence rate for hysterectomy procedures range from 
311 per 100,000 in British Columbia to 512 per 100,000 in Prince Edward 
Island



The Physician Practice Style 
Hypothesis

• Much of the observed variation is closely 
related to the degree of physician uncertainty 
with respect to diagnosis and treatment.

• Practice style probably varies among 
physicians due to an incomplete diffusion of 
information on medical technologies.



• This might be related to the way a physician 
was trained; for example, some physicians 
may be exposed to particular approach to 
treating a health problem while in medical 
school and not change their approach;



• The old view on treating back pain is that 
extensive physiotherapy would help; the new 
view is “take some time off and rest and if you 
have any pain take some advil”. 

– One is very intensive, the other is not; 

• Right now medical evidence suggests that the second 
approach is the best way to treat back pain. 



Formulation of Practice Style

• We assume throughout that physicians have a 
practice style and that it is created and altered by 
the irregular diffusion of information.

– In english this means that things change in terms of 
how physicians understand how to best treat a health 
problem, that change is usually reported in papers 
published in medical journals and presented at 
conferences, but if a physician doesn’t keep up with 
this he or she would not update their approach



Education, Feedback, and 
Surveillance

• Studies show that information programs 
directed at physicians can alter their behaviors 
and thus presumably their practice styles. 

• For example, the Canadian Medical 
Association (CMA) often issues practice 
guidelines to its members (so a physician 
might not read a journal, but they are more 
likely to read the newsletter from the 
association they belong to).



CMA Treatment Guidelines

• https://www.cma.ca/En/Pages/clinical-
practice-guidelines.aspx

https://www.cma.ca/En/Pages/clinical-practice-guidelines.aspx


Machine Learning and Artificial 
Intelligence

• In machine learning literature there is a 
debate about expert decision making versus 
algorithmic decision making
– Machine learning or algorithmic approaches use the data 

to categorize (diagnosis) individuals and use that 
information to proscribe treatment

– Takes advantage of massive data that can be available in 
health care records of individuals (detailed health histories 
and demographic information, and maybe even genetic 
information in the future)

– Algorithms generally do better than experts 
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Machine Learning and Artificial 
Intelligence

• Can use algorithmic approach to supplement 
or complement diagnostic tools currently used 
by physicians and improve diagnosis rates 
– For example, with Caesarian section procedures high risk 

women tend to have less surgery, but low risk tend to have 
much more surgery

– Using machine learning/artificial intelligence can improve 
diagnosis of women into these groups and reduce surgery 
rates in low risk women and increase surgery rates in high 
risk women and get for a more optimal level of service 
provisions
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SAV and the Social Cost of 
Inappropriate Utilization

• The most important issue in the SAV literature 
is the proposition that substantial variation in 
utilization rates is an indication of 
inappropriate care.

– One U.S. estimate of the welfare loss due to 
variations from “true” practice in the nation total 
$33 billion.



The Inefficiency of Misinformation About the 
Marginal Benefits of Health Care


