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Topic 5:


Piece Rates and Measurement

This topic extends the issues we discussed in Topic 4, where a basic framework was laid out to study the design of piece rates. 

Outline for the topic:

* Benchmarking and Relative Performance Evaluation

*Other Problems with Pay-for-performance Plans

*The Effect of Uncertain Environments on Compensation Plans 

*Paying workers on things they cannot control

*Non-Economic Effects of Compensation Plans

*A template for understanding Compensation Plans

A.
Benchmarking and Relative Performance Evaluation
Let us begin by considering the use of benchmarks. These can be useful as a way of focusing most incentives on those points where they are most likely to be important.

An example: Real estate agents in Chicago earn 3% of the value of your house. Is this an efficient contract? Can you design something better?

This is the first point where we are dealing with non-linear incentives.

What problems do you have to watch out for with these contracts?

Information Rents: These are returns which agents receive from knowing more than does the person writing the contract.

Now consider the following problem that arose with a consultant from the Business School to an insurance company.  The company typically paid its workers on the basis of piece rates.  However, the company introduced a new policy that proved to be an enormous success in its first year. As a result, the salesmen were earning large sums of money without exerting a great deal of effort.  Next, the company’s nearest competitor decided to pull out of the market so the salesmen were earning money “hand over fist” without the need to exert much effort.  The result of this was that the company was paying far more to its salesmen than it felt reasonable.

What should it do to reduce the wages of its salesmen without harming incentives?

One possibility is to simply reduce the piece rates on its products.  But this causes problems in itself.  What if demand were to fall next year?  What problems would this cause?

Can you think of an alternative mechanism that might work?

Why is this proof from the problems that are caused by wide fluctuations in the market?

(Note that promotions or tournaments can be seen as a special case of relative performance evaluation; all that is necessary is to do better than the other workers in contention.)

Relative Performance Evaluation
So far, we have said, “Look, there is some risk that we can’t take account of such as weather conditions.  Because of incentive effects, we have to make you face some of this risk.”  The optimal contract was shown to trade off incentives against risk.

The idea of relative performance evaluation is not simply to pay you on the basis of what you produce but also on the basis of what competitors produce.  For example, if a manager produces a small level of output but his competitors produce a lot, then chances are he shirked, and so he should be paid badly.  On the other hand, if all competitors produced badly too, then it is likely that there was some adverse shock to the whole industry, so the manager should not be penalized.

Take the example of a sales force worker, who faces uncertainty over business conditions. Suppose the farmer produces Sales and the other employees produce Average Sales.  Should the landlord pay a wage,


w = s + aSales,

where s is the salary and a is the commission rate, or


w = s + aSales – b(Average Sales),

where b is the increase in wages if the output of the other farm falls?

The answer is the second option if the output of the other employees tells you anything about how that person should be doing.  In other words, if sales are low, this may be because the general business conditions were bad.  

The Distinction between Marginal and Average Incentives:

Marginal Incentives: On the relevant margin, how much does the agent receive by increasing output (sales) by $1?

Average Incentives: What fraction of output is paid to the agent?

How does this work in the context of the insurance sales force workers above?

What is the change in costs to the form of everyone’s sales increasing 100%?

What is the change in marginal incentives if everyone’s sales rise 100%?

What would it be under the old plan?

When should you use relative performance evaluation?
Problems with relative performance evaluation:

(i) it can lead to collusion between managers

(ii) it may harm a manager’s incentives as he may care only about getting ahead of his competitor.  For example, he may sabotage his competitor’s output.

Questions

1.  A manager is employed in an industry where there are demand shocks to all firms.  Explain why relative performance evaluation may be desirable.  Is it desirable when the demand shocks are idiosyncratic to each firm?

2.  Suppose the manager has to undertake an R&D project.  Is relative performance evaluation desirable when (i) the firm can patent the invention and (ii) when it cannot?

B.
Other Problems with Using Piece Rates

1. Enforcement

There are two pertinent examples, where a company moved from a salary scheme to a piece 
rate.  DuPont tried this in 1987.  Times were good in 1987 and 1988 so that the workers were perfectly happy with the incentive scheme.  However, in 1989, business at DuPont took a turn for the worse.  As a result, the company faced a rebellion from the workers, who said that they were unwilling to take a wage reduction.  DuPont scrapped the scheme.  A similar fate fell on Saturn workers who found that they were earning less than other workers in the company and so they threatened to strike until the company backed down and scrapped the scheme.

2. 
Observability and manipulation of the data, either by firms or employees

Firms:  A typical worry among workers who face a piece rate is that the firms should not

have an incentive to “fiddle the books” so that the workers do not get their wage increase.  The best example of this is the Batman movie.

Taxi Drivers:  Why do taxi drivers get to keep all of their revenues?

3.
The Ratchet Effect

This arises when workers are employed over a long period of time.  Here the fear is that a company will increase the quota required for the piece rate.  As a result, workers will shirk even with a piece rate, in fear of the piece rate’s being reduced or the quota being increased.

4. Multi-tasking


This is the problem we noted above where a company must remember that workers are involved on a host of activities.  Providing incentives for one may affect incentives on others. In general, if increasing incentives on one task reduces the incentive to behave on another, the piece rate on that task must be reduced.  Examples: Ken O’Brien, British police, LAPD, and AT&T.


Question: Consider an insurance company.  Insurance agents’ jobs differ on a number of dimensions: (i) how easy it is to measure their output and (ii) the importance of non​selling activities, such as promoting new products, or products with a long selling cycle. For which type of workers will the firm use in-house salesmen (on a salary) and for which will it use independent salesmen, who are on commission?

5. Inequities across Jobs


One problem with piece rates is that sometimes workers feel that they are unfair as some workers get better machines than others or some workers get better jobs.

6. Threshold Effects


You do not want to provide incentives to slack off after they have reached a quota or to give up if they do not have much chance of reaching a quota.  Examples from Navy recruiters and Healy on executives.


More generally this addresses the issue of nonlinearities in compensation schemes.  This will be illustrated by reference to the behavior of U.S. mutual fund managers below.

Necessary (or at least Beneficial) Conditions for Piece Rates
1. The level of uncertainty should be low for two related reasons:

a.  monitoring becomes easier: it is easier to identify performance from observed measures.
b.  the environment is not so random, so that you are not rewarding and penalizing individuals for things that they have no control over.

2. r small: your employees need to be able to handle some risk.

3.
Enforcement must be feasible

4.
It should be hard to manipulate data (both by workers and firms). 

5.
There must be little fear of renegotiation of rates ( requires some degree of trust in the employment relationship

6.
Few opportunities for substitution of activities away from desirable things that they would otherwise do.

7.
Few threshold problems

Evidence on Dysfunctional Effects of Compensation Plans
*The Los Angeles Police Department

Greater civilian oversight of the police force has changed their behavior in apparently dysfunctional ways. 

*Risk-taking of mutual fund managers.


( Studies mutual fund managers, whose rewards are summarized below:
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 This arises through the flow of funds into successful funds 

Q: What inefficient behavior would this cause?

 *Cream-skimming by schoolteachers.

C.
Uncertainty and the Returns to Effort 

Remember the simple model we used in Topic 4, which showed that one of the difficulties with using pay for performance plans was measurement error. What this means is that in uncertain environments, where measurement of performance is harder (“Was it her fault it failed or were there lots of other things going on?”), piece rates will typically be lower, as you make too many mistakes in rewarding people. One piece of evidence that supports this is that total pay tends to be higher in more uncertain environments, but only when piece rates are used. In other words, you have to compensate people for the added risk. 

There is a problem with this logic: the data on piece rates seem to suggest otherwise. There is more evidence of pay for performance in more uncertain settings. 

 Why?  Take the example of doing investment projects overseas.

A project manager in Canada versus a manager in Armenia. 

Little is known about doing business in Armenia: should that manager have more or less incentives?

The model above says “less”, but this misses one key point, that the importance of working harder may be greater in the more uncertain environment. 

The distinction between monitoring inputs and monitoring outputs. 

The model we wrote down before says that working hard is worth the same, independent of the environment you face. But often this won’t be true. Its worth spending a moment thinking about what we mean by “effort”. 

"Returns to Effort" means the value to the firms from giving the worker the discretion to allocate her efforts as she sees fit relative to the next best alternative. 

For many settings, the next best alternative is to tell the agent what to do i.e., specify her inputs. 

So think about the Canada and Armenia example. In Canada, you have done jobs there many times before, so you will do pretty well by simply telling the manager what to do. In other words, you specify the manager’s inputs, by making him get the OK for many decisions. In Armenia, by contrast, you have no clue what is going on. As a result, telling the manager what to do is likely to be a disaster. 

What this means is that the “returns to effort” are higher in Armenia (as the alternative is worse). But following this on, this implies that firms must give the manager in Armenia more discretion, but to make sure that he does the right thing, they give him pay for performance. As a result, pay for performance and uncertainty are positively related, unlike the model of the last section.

Thus, while the cost of providing incentives is greater in more uncertain settings, so also is the benefit. 

An Example

* Suppose that there are two possible projects: A or B. One of these is the right project.

* The probability that A is the right thing is p > 0.5. 

* You hire a manager to run the project. If the manager "gets it right", output is $1 while if she is wrong, output is $0. 

* Because she is “on the ground”, she knows the right course of action better than the firm.  

· The term p is key here: it measures how much the firm knows. If p is close to 1/2, the firm is clueless, while if its close to 1, they have a good idea that A is the right thing to do. This is the relevant measure of uncertainty.

* But there is a problem with always relying on the manager. She might prefer one activity to the other, and if just delegated the choice to choose a project without an incentive contract, she will just do the one she likes best. (A good example of this would be where A means continuing a deal and B means canceling it, where the manager worries he will look bad if it’s cancelled.)

The Optimal Outcome: What should the firm do?


1. If uncertainty is low (p is very high), the firm knows what the right action will be and so simply tells the agent to carry out action A. 



* In other words, he simply monitors inputs – this means that you tell him what to do. 


The loss from this is 1-p – i.e., you lose $1 each time you are wrong, and the chance you are wrong is 1-p.


2. If uncertainty is high (p is low), then the firm really needs to rely on the agent to tell him the right course of action. 



* But the only way he can constrain his incentives is to offer pay for performance, where you pay him a higher wage when output is 1 that when it is 0. 



* This has the benefit that the agent carries out the right action, but at the cost that sometimes she is wrong and so gets the "low wage". 



* But this imposes risk on the worker, and the cost of this contract includes the risk premium better allocations but at more cost. 


Note: here pay-for-performance is higher in the more uncertain setting. 

An Example: Franchising

Firms often have to decide whether to use company-owned outlets or franchises. (For example, at McDonalds, it’s about 50:50). Company owned stores are much closer to a situation where inputs are monitored and pay for performance is much lower, while franchisees are give lots of discretion (setting prices and menus, for instance) but have more pay for performance. 

* When the costs of monitoring inputs rise, franchising is more likely.

* More uncertainty leads to more incentives, but through the mechanism of a higher likelihood of franchising.

* Conditional on franchising, more uncertainty leads to fewer incentives. 

D.
Why Base Pay on Measures that the Worker Cannot Control? 

Another implication we found from the tradeoff of risk and incentives was that you should never make someone’s pay depends on something that they cannot control. Doing so is inconsistent with the tradeoff between risk and incentives that we have considered so far. But there are some exceptions to this rule.


1. Liquidity reasons 



* Sometimes firms are not risk neutral, and the "cheapest" way to pay workers is in performance-related measures. 



* In effect, firms sometimes need to pass risk onto workers because they cannot handle risk themselves.



* Start-ups. 


2. Outside opportunities may be correlated with the measure used. 



* When firms are doing well, there are better opportunities for workers.  



* Rather than renegotiate contracts all the time, simply tie wages to aggregate measures of performance.

3. To filter out common risk 



* Relative Performance Evaluation as an example, where pay depends on benchmarks. 



* Even though the worker often cannot control the benchmark, her pay depends on it 

E.
Non-Economic Effects of Pay-for-Performance 
· Framing 

Penalties versus bonuses

· Intrinsic Motivation

Psychology experiments on how paying people for tasks reduces the intrinsic enjoyment of the task. 

F.
A template for the effects of compensation plans 



1. What workers does the plan select?     

2. What are the behavioral responses? 


Efficient Responses    


Dysfunctional Responses 


3. How costly is the plan?  
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